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Abstract: Consumer Satisfaction with Services

The concept of consumer satisfaction is a central issue in marketing and much
research has been conducted. However, hardly any of this research into
satisfaction has focused on the typical features of services. This thesis focuses on
two of them: (1) the performance heterogeneity inherent in service encounters,
and (2) their experiential nature.

Extensive research on performance heterogeneity has been conducted on the pre-
choice process. Examples are the literature on decision making under uncertainty,
uncertain attributes in multiattribute models and perceived risk. This thesis
however, looks for the first time at the role of heterogeneity in the satisfaction
process.

The main feature of services is their experiential nature. Several researchers have
suggested that the commonly applied cognition based multiattribute and
dlisconfirmation models are inadequate for capturing the experiential nature of the
service encounter. Therefore, alternative models that use affect as a mediating
variable between stimuli, cognitive processes and subsequent behaviour have
recently been proposed. A review of the psychology and services marketing
literature suggest that Russell's (1980) circumplex model is currently the best
conceptualization of affect. In this thesis, it is examined whether Russell's model
can be applied to service experiences, and whether affect can be included in
satisfaction models with services to better capture their experiential nature.

Consumption experience with a PC-based homebanking service was simulated in
a laboratory. A 2 (expected mean performance) x 2 (expected variance in
performance) x 2 (actual level of performance) factorial design was employed.
Measures of disconfirmation, affect and satisfaction were taken.

The results on the heterogeneity issue were surprising. All hypotheses developed
had to be refuted, and alternative interpretations of the data were proposed. On
the other hand, the data clearly support the inclusion of affect in satisfaction
models. The implications of the findings on marketing theory and services
management are discussed.
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Chapter I

Introduction

This thesis deals with the extension of the standard satisfaction model in consumer

behaviour so as to include two features typical of services, namely heterogeneous

performance expectations and the experiential nature of the service encounter.

This first chapter provides an overview showing where the thesis fits in relation

to the services marketing literature. A thesis outline with a rationale for subsequent

chapters is given at the end of this chapter.

1 Why Study Consumer Satisfaction?

Consumer satisfaction is a central issue in marketing thought and practice. Satisfac-

tion is a major outcome of marketing activity and serves to link processes of decision

making and consumption with postpurchase phenomena such as attitude change,

complaining behaviour and word-of-mouth, repeat purchase and brand loyalty

(Bearden and Tell 1983, Oliver 1980a). The centrality of consumer satisfaction

is reflected by its inclusion in the marketing concept, which focuses on profit

generation through "determining the needs and wants of target markets and

delivering the desired satisfaction" (Kotler 1989, p. 14). The need to translate

this philosophical marketing concept statement into operational guidelines has

kindled extensive model building, development of measures and empirical research
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in the area of consumer satisfaction since the early 1970s. In spite of the intensive

research in this area over the past 20 years, many issues still remain unanswered.

2 Why Study Services and Their Features?

The service sector has been increasing in importance in most economies. In

particular, the service sector has come to provide the bulk of new employment and

has absorbed all the jobs shed by agriculture, mining and manufacturing (Riddle

1986). Today, in most industrialized economies, the service sector has outgrown

other sectors in terms of both employment and value of output (Heskett 1986).

The growing importance of services has also been reflected in the increasing interest

in the marketing problems of service firms (Bateson 1989). In fact, services

marketing has become a recognized and accepted subset of the marketing discipline

(Kotler 1989; Zeitharnl, Parasuraman and Berry 1985).

Services have four main features that greatly affect the marketing activities of service

firms (Kotler 1989). These features, which are consistently cited in the services

marketing literature, are: intangibility, inseparability of production and

consumption, heterogeneity of performance and perishability (for a review refer

to Zeithami, Parasuraman and Berry 1985).

First, services are intangible. Because services are performances, rather than objects,

they cannot be seen, heard, smelled, tasted or touched in the same manner in which

17



goods can be sensed (Bateson 1989, Levitt 1980). The consequence of this

intangibility is that consumers have only a few reference points for assessing the

quality of services. This, in turn, leads consLmers to r iy on cues associated with

the service production process (procedures, mechanisms and flow of activities), the

participants (service employees and other customers present in the service setting)

and the physical evidence (the service environment and all tangible cues). In fact,

Bitner (1990) suggests that the marketing mix for services, consisting of the four

traditional elements (product, price, place and promotion), should be expanded

to include these three new ones (process, participants and physical evidence).

Although these three elements could be encompassed within the traditional mix,

Bitner argues that separating them out draws attention to the factors that are of

particular importance to service firms.

Second, services are inseparable, meaning that they are typically produced and

consumed at the same time. This has a number of important implications. (1)

Consumers form an integral part of the service production process. Their

participation may be active or passive, but they are always present (Bateson 1989).

In many cases, the input of the consumer is crucial. For example, for a haircut one

has to make an appointment, arrive at the hairdressing salon in time and

communicate to the hairdresser what kind of style one would like to have, before

the actual haircut can be carried out. Mills and Moberg (1982) even regard

consumers as "partial employees" of service organizations, and propose increasing

productivity through more consumer participation in the production process (refer

also to Bateson 1985; Lovelock and Young 1979). (2) Services are time and place

18



dependent and this has important implications for capacity management (the service

has to be produced while the customer is present) and productivity (the "factory"

has to be close to the customer which makes centralized production difficult)

(Bateson 1989). (3) Real-time production and consumption make quality control

difficult, because bad services cannot be rejected before they get to the consumer

(DeSouza 1989, Parasuraman et al 1985). As with any manufacturing operation,

it is impossible for a service production to be 100 per cent successful all of the time,

which means consumers will occasionally be exposed to inferior quality services

(Bitner 1987).

Third, services are heterogeneous. In contrast with products, services show a high

degree of unit-to-unit variability, because of the problems of quality control referred

to earlier, and the reliance on the technical and social capabilities of service

employees. The performance of service employees can vary considerably from one

employee to another within the same firm and, even for the same individual, the

performance can fluctuate drastically over time (Krughoff 1981).

Solomon and Surprenant (1985) applied role theory to the service encounter and

suggest that the congruity between employee and consumer behaviour is an

important determinant of the service production process. As role behaviour varies

according to the individual's role expectations and capabilities (Solomon and

Surprenant 1985), one can infer that not only employee but also consumer

behaviour contributes to the heterogeneity of services.

19



The review of the satisfaction literature in Chapter II showed that no research had

been conducted to understand the impact of heterogeneous performance expectations

on the satisfaction process. As this seemed to be an important nd interesting issue

in services marketing, it was selected as one focal point of this thesis and was

examined for the first time in the context of consumer satisfaction. The effects of

performance heterogeneity on consumer hehaviour and operations management

are reviewed in Chapter III, and two hypotheses are developed on its role in the

satisfaction process.

Fourth, services are perishable. Although perishability is a direct consequence of

the inseparability feature of services, researchers have often referred to it separately

because of its important implications. Perishability means that services cannot be

stored, which is linked to problems such as capacity management and operations

efficiency (Bateson 1989).

It has been suggested in the literature, that these four features of services lead to

specffic problems for service firms. Table 1-1 summarises the problems that have

frequently been addressed by researchers.

In addition to the four features presented, a fifth feature, which can be viewed as

a direct consequence of the intangibility and inseparability of services, is their

experiential nature (Bateson 1989, p. 6; Hui 1988, p. 14:7). This feature is

discussed in more detail in the next section, as one of the key issues in this thesis.

20



Table 1-1: Typical Service Features and Resulting Marketing Problems

Typical Service Features 	 Resulting Marketing Problems

Intangibility	 - Cannot protect service through patents
- Cannot readily display or communicate services
- Prices are difficult to set
- Consumers have only few reference points to assess

service quality

Inseparability	 - Consumer is involved in the production process
- Other consumers are involved in production
- Services are time and place dependent
- Quality control is difficult

Heterogeneity	 - Standardization of the service is difficult

Perishability	 - Services cannot be stored

(Adapted from Zeithaml, Parasuraman and Berry 1985)
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3 The Experiential Nature of Services - Emerging Perspectives on the Service

Encounter

The term "service encounter" was coined to describe the moment of interaction

between the customer and the finn (Czepiel, Solomon and Surprenant 1985) or

the time during which a consumer directly interacts with a service (Shostack 1985).

l'his term "service encounter" therefore includes all the interactions between a

customer and the components of a service production and consumption process.

In many cases a discrete encounter constitutes the service itself from the consumer's

point of view (Bitner 1990). Eiglier and Langeard (1977) have developed a model

of the service encounter (Figure 1-1), which captures the interactive nature of the

service production and consumption process, and the components of the service

encounter. The model emphasises that services are the output of a multitude of

interactions between the customer and service personnel, the service environment,

the physical support provided by the service organization, and with other customers

in the service setting.

One obvious implication of this interactive perspective is that services are

experiential in nature. In fact, the service experience per se can be regarded as

the major output or product of service organizations (Hui 1988). As Shorr, then

executive vice president-marketing of Holiday Inns mc, expressed it: 'What I am

selling, in terms of what people are buying, is a hotel experience (in Knisely 1989)."
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It is of paramount importance for service providers that they understand and manage

their customers' experiences. As ifiustrated in the following example, this need is

far more pressing for service finns than for product marketers. The consumption

experience of eating a chocolate bar while being surrounded by rushing people,

traffic noise and diesel fumes is completely different from the experience of eating

a chocolate bar while enjoying the sun in a deck-chair in Regent's Park and listening

to the band. The chocolate manufacturer has virtually no possibility of influencing

this consumption process.

A service provider on the other hand, has considerable opportunities to manage

the multitude of interactions that together make up a consumption experience:

the interactions between the customer and service employees, those between the

customer and the service setting, and those between customers. For example, the

service experience can be managed by designing and managing the interactive

production process (Shostack 1984), by selecting, training and managing the service

employees (Berry 1981, Bitner 1990, Bowen and Scheider 1985, Schneider 1980,

Sharnir 1980), by designing and maintaining the service environment (Bitner 1990,

Bruner 1990, Donovan and Rossiter 1982, Milliman 1982), and by selectively

targeting, sociIizing and educating customers (Lovelock 1981, Mills and Moberg

1982).

For better understanding of consumer behaviour and guiding management, it is

important to capture this experiential nature of services. However, most of the

research has focused only on the cognitive processes driving consumer behaviour.
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In the context of consumer satisfaction as well, the disconfirmation and

multiattribute models that have been used (reviewed in Chapter II) are

predominantly cognition based, and most of the research only iooks at the cognitive

processes leading to satisfaction. These information processing perspectives do not

capture the experiential nature of services adequately (Hui 1988), and as Holbrook

and Hirschman (1982, p. 132) put it, the "fantasies, feelings and fun" part of many

service experiences are ignored.

As a response to the shortcomings of cognition based models in explaining consumer

behaviour in the service encounter, theorists have recently proposed alternative

perspectives which try to capture the experiential nature of services. This work

has been based on a comprehensive model of human-environment relations

(Mehrabian and Russell 1974; Russell 1978, 1980), which is considered a leading

model in the broad area of environmental psychology. Applied to the service

encounter they are called the environmental psychology approach (Donovan and

Rossiter 1982) and perceived control theory (Bateson 1985b, Hui 1988). Both of

these perspectives use affect (the way people feel while consuming a service) as

a mediating variable between stimuli, cognitive processes and response behaviour.

Both are reviewed in the next two sections.
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3.1 Environmental Psychology Approach

Russell (1980) and Russell and Pratt (1980) have proposed a comprehensive model

of human-environment relations. They suggest that there are two basic bipolar

emotional dimensions, pleasure and arousal, which modulate all human behaviourial

responses towards or within a physical environment. This behaviour can be

classified as either approach or avoidance behaviour. Approach (avoidance)

behaviour is considered to have four aspects: (1) the willingness or desire to stay

in (get out), (2) exploration (remain inanimate), (3) communication with others

(avoid communication), and (4) interact supportively and perform well (perform

badly) in the environment. The model is schematically depicted in Figure 1-2.

Approach-avoidance behaviours are the result of emotional states individuals

experience within the environment. According to Russell's (1980) circumplex model

of affect', all emotional states can be represented by some combination of two

major dimensions - pleasure and arousal. Pleasure and arousal are hypothesized

to interact in such a way that arousal amplifies approach behaviour in pleasant

environments and avoidance behaviour in unpleasant environments (Donovan and

Rossiter 1982).

Russell's (1980), and Russell and Pratt's (1980) model of affect is a further development of
the original Mehrabian and Russell (1974) model.

26



E

Cl)

0)

a)

ci

a)

(ti—

I.-

-

0>

a)'.-

I-0

c'J

a)
I-

D)
U-

0

>

-C

a)
Cl)
C
0a
Cl)a)

_C	 )
C.) 0
c	 C
0L.(
L..00

0

\t.t	 /

'4- a)—o
o

•	 <Ca)

/

C
a)
E
C
0

>
C
w

-.-
V -

4-
-

C

C-

I-

V

V
Q

0
Cl,

27



Applied to services marketing, Donovan and Rossiter (1982) suggest that cognitive

influences such as price, location, variety and quality of merchandise can largely

accou f rti.i store selecton. However, once within the store, emotional

responses are the primary determinant of customer behaviour. The authors showed

that simple affect or store-induced pleasure can be a very powerful predictor of

approach-avoidance behaviour within a store.

The Russell model is strong in its treatment of mediating variables and response

areas, but leaves the problem of an appropriate stimulus taxonomy largely untouched

(Donovan and Rossiter 1982). From a managerial point of view, this model provides

a good framework for testing the effects of specific stimuli in the service encounter.

In other words, the service environment can be systematically manipulated, and

via measuring the intervening variables, the behaviourial consequences can be

predicted and evaluated.

3.2 Perceived Control Theory

White (1959) proposed that control is a principal human driving force. People are

motivated to demonstrate their competence and superiority over their environment.

Schutz (1966) suggests that social behaviours are driven by three interpersonal

needs: inclusion, control and affection. And Proshansky et al (1970) suggest that

environmental quality is determined by the extent of choice and control an

environment can provide to its inhabitants. These researchers have shown with
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their research that control is a crucial dimension in interpersonal and human-

environment interactions.

As the service encounter consists of these interactions, control has also been

suggested as a crucial determinant of consumer behaviour with respect to services.

The concept of control was first introduced by Bateson (1985b) to explain consumer

behaviour in the purchasing and consumption of services. The control perspective

suggests that in the service encounter, consumers' affect and behaviour are shaped

by their level of perceived control. The basic argument of this model is that the

higher the consumer's level of perceived control during the service encounter, the

more positive will the consumption experience be perceived (Bateson 1989).

Bateson (1985b), and Bateson and Hui (1988) applied Averill's (1973)

conceptualization of control in the context of the service encounter. Averill's (1973)

threefold typology of control is one of the most extensively used in psychology.

He has identified three different types of control from the existing literature:

behaviourial, cognitive and decisional control. Behaviourial control is the actual

or perceived availability of a response that may directly influence or modify the

objective characteristics of an event. Cognitive control refers to the processing of

potentially threatening information in such a way as to reduce the net long-term

stress. This includes the perception of predictability (Miller 1981) as well as to

the appraisal of the situation at hand and its implications. Decisional control is

defined as actual or perceived ability to select or change outcomes or goals.
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Rather than treat perceived control as a service characteristic in multianribute type

models, Bateson (1985b) and Hui (1988) regard it as a global indicator which

summarizes the percept'ial aspects o a service experience. They therefore consider

perceived control as a crucial antecedent of any ensuing affective and behaviourial

responses to the service encounter. Their view is based on a revised Mehrabian and

Russell (1974) model of affect. Bateson and Hui (1988) suggest that perceived

control intervenes between the environment and human affective responses (Figure

1-3).

Empirical research has provided substantial support for the perceived control

perspective. For example, consumers choose to participate more extensively in the

production of a service (e.g. by choosing a self-service option) not because of

monetary incentives but because they perceive a stronger sense of control as a result

of their participation (Bateson 1985b). Furthermore, it has been shown that an

induced sense of control can reduce the level of perceived crowding (Bateson and

Hui 1988, Langer and Saegert 1977) and shape consumers' affect in the service

encounter (Hui 1988). These studies show that perceived control can significantly

influence consumers' decision making and behaviour in the service encounter.
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3.3 Conclusions

The models currently employed in the context o onstunt satisfactiri (i.e.

disconfirmation and multiattribute models) capture only cognitive dimensions of

the service encounter. Any affective response during the consumption process is

disregarded. These information processing perspectives therefore fail to adequately

capture the experiential nature of services (Hui 1988), and "fantasies, feelings and

fun" are ignored (Holbrook and Hirschman 1982, p. 132).

The environmental psychology and the perceived control perspectives on the other

hand, try to capture affective responses that are intrinsic to the service experience

and occur during the consumption process. The underlying conceptual framework

has been provided by Mehrabian and Russell (1974), and further developed by

Russell (1978, 1980), who propose affect as a mediating variable between stimuli

and response behaviour. Russell's model has been applied to the service encounter

and shown to explain consumer behaviour (e.g. Bateson and Hui 1988, Hui 1988,

Donovan and Rossiter 1982).

In environmental psychology affect plays a central role as a mediating variable

between stimuli and behaviour. In the context of consumer satisfaction, very little

effort has been devoted to the modelling of affective responses during a consumption

experience (Westbrook 1982,1987), orto explaining the link between the cognitive

processes and affect (Woodruff et al 1983). Nevertheless, the bringing together

of these two different approaches seems particularly promising, as satisfaction
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models, which seem to be good at capturing the cognitive dimensions of a

consumption process, could be extended by including affect, which may be a

powerful concept for capturing the way people feel while consuming a service.

The question concerning satisfaction research is whether affect can and should be

incorporated in the currently employed satisfaction models to better capture the

experiential nature of services. This is one of the main themes of this thesis.

4 Objectives and Thesis Outline

As service industries continue to grow in importance, consumers increasingly voice

frustration and dissatisfaction with their service experiences (Koepp 1987). The

level of consumer satisfaction depends directly and most immediately on the

management and monitoring of individual service encounters (Parasuraman,

Zeithami and Berry 1985; Surprenant and Solomon 1987). For this, an

understanding of the satisfaction process with services is needed. However, hardly

any of the research into satisfaction has focused on the features typical of services.

It is the aim of this thesis to contribute to the understanding of the satisfaction

process with services.

This thesis focuses on the impact of two service specific features on consumer

satisfaction. The classical satisfaction model, the disconfirmation-of-expectations

model, is extended to include (1) heterogeneous performance expectations, and
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(2) affect. The inclusion of affect is aimed at capturing the experiential nature of

services.

A methodological issue concerning perceived performance measures is examined

in the context of the classical disconfirmation model. This issue arose in the review

of literature on satisfaction (Chapter II) and concerns conclusions that were drawn

on the basis of inadequate perceived performance measures. This issue is relevant

to satisfaction research in general and not only to services, and is of secondary

importance in the thesis. It was included as it could be conveniently examined

without jeopardizing the pursuit of the two central objectives of the thesis as

outlined in the previous paragraph.

Thesis Outline

In Chapter II. the mainstream satisfaction literature is reviewed. Then, the impact

of some services specific features on the disconfirmation-of-expectations model,

the classical conceptualization of the satisfaction process, are discussed. One

outcome of this discussion is the fact that no research has looked at the impact of

heterogeneous performance expectations on the disconfirmation process, which is

to be examined in the thesis. Finally, a methodological issue is raised about the

perceived performance measures generally employed, and a hypothesis is developed.
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In Chapter III, the literature on performance heterogeneity in the area of consumer

behaviour is reviewed. Two hypotheses are developed on the role of expected

performance heterogeneity in the satisfaction process.

Affect seems to be the crucial variable for capturing the experiential nature of

services in the recently developed perspectives of the service encounter. To gain

a deeper insight into the concept of affect and its causes, relevant research and

development in environmental, social and cognitive psychology is reviewed in

Chapter IV.

Chapter V examines the relationship between consumer satisfaction and affect and

reviews studies of the service encounter that used affect to explain consumer

behaviour. As an outcome of this review, it is proposed that affect, or the way

people feel during the service encounter, can be included in the standard satisfaction

model. Four hypotheses are developed.

In Chapter VI. the reasons for the selected methods are outlined. The data analysis

is presented in Chapter VII. and the conclusions and implications of the findings

are discussed in the final chapter, Chapter VIII.
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Chapter II

Consumer Satisfaction Theory

Applied to Services

The purpose of this chapter is to obtain a clear understanding of the consumer

satisfaction literature and its application to services. In the first section, the main

stream satisfaction literature is reviewed, and it is concluded that the

disconfirmation-of-expectations model is the best available conceptualization of

consumer satisfaction. Section two discusses the impact of a number of widely

recognized features of services on the satisfaction process. In the last section, a

hypothesis concerning the role of perceived performance in the satisfaction process

is put forward, and the two main research issues to be addressed in this thesis are

outlined.

1 Consumer Salisfaclion Models

All satisfaction models are based on some kind of a comparison process. In the

first subsection, a review of disconfirmation models, which are the common

conceptualization of satisfaction, is presented. These models use confirmation or

disconflrmation as a mediating variable between a pre-consumption comparison

standard, perceived performance and satisfaction. In the second subsection, equity
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theory, an alternative conceptualization, is discussed. This theory is distinguished

from other models because it does not incorporate any pre-experience standard or

perceived performance. The net gains of consumer and seller are conceptualized

as the driving force of satisfaction. The third subsection looks at empirical studies

comparing alternative models. A summary is provided in the last subsection.

1.1 Disconfirmation Models and Their Components

Numerous models have been proposed to examine the antecedents of satisfaction

and provide theoretical explanations of consumer satisfaction. The vast majority

of researchers have employed the confirmation/disconfirmation paradigm. In this

paradigm consumers evaluate consumption experiences and make satisfaction

decisions by comparing perceived performance with some pre-consumption standard

(Figure 2-1). The level of satisfaction is related to the size and direction of the

disconfirmation experienced. Satisfaction occurs when performance matches or

is better than the standard. Dissatisfaction occurs when performance is less than

the standard.

In each of the next four subsections, the basic components of disconfirmation models

are discussed. These components are the pre-experience comparison standard,

perceived performance, confirmation/disconfirmation and satisfaction. In the last

subsection, their operationalization with multiattribute-type models is reviewed.
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1.1.1 Comparison Standards

TL ..1st contcr'ersial component in disconfirmation models is the pre-experience

comparison standard. A lot of theoretical debate and empirical research has revolved

around the question: 'What standard or standards do consumers use in the

comparison process?" Numerous models have been developed and tested. The

conceptual development has resulted in four broad classes of pre-experience

standards. They are expectations (e.g. Bitner 1987, Day 1977, Liechty and Churchill

1979, Oliver 1980a, Woodruff et a! 1983), ideal performance (e.g. Miller 1977,

Sirgy 1984), needs and wants coined as value-precept (Westbrook and Reilly 1983,

Swan and Trawick 1980) and experience-based standards (Cadotte et a! 1987,

LaTour and Peat 1979a and b, Woodruff eta! 1983). These standards are presented

in the next four subsections. Two further, less well corroborated, standards are

reviewed in subsections five and six. They are the normative deficit standard,

advanced by Swan (1983), who suggests comparisons with social norms, and

empirically based multiple standards (e.g Sirgy 1984, Tse and Wilton 1988).

1.1.1.1 Expectations

The disconfirmation model with expectations as the comparison standard (Figure

2-2) has received the strongest empirical support and has been most widely applied.

Theorists generally agree that satisfaction can be conceptualized as the consumer's

response to the experienced discrepancy between pre-experience expectations and
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performance (e.g. Bitner 1987, Churchill and Surprenant 1982, Day 1984, Oliver

1 980a, Tse and Wilton 1988). Expected product performance represents the most

likely peiforiiia:ce (Miller 1977; Liechty and Churchill 1979) or predicted

performance (Woodruff, Cadotte and Jenkins 1983). Some researchers refer to

this comparison standard also as the focal brand performance standard. Expectations

are a function of a consumer's frame of reference (Bitner 1987), which is determined

by his/her experience with the product (Mifier 1977), the observed experiences

of other consumers, word-of-mouth (LaTour and Peat 1978) and advertising effects

(Olson and Dover 1979).
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1.1.1.2 Ideal Performance

This standard was deriv from id point mock ls of consumer preference and

choice (e.g. Holbrook 1984). Instead of comparing performance with expected or

most likely performance as in the disconflrmation-of-expectations model, ideal

performance theory suggests that consumers use as a comparison standard the

optimal possible performance, the performance that best "can be," or the

performance a consumer could "ideally hope" for (e.g. Sirgy 1984). Some empirical

evidence for this standard has been furnished by Sirgy (1984) and Tse and Wilton

(1988).

One limitation of this standard seems to be that consumers could rarely perceive

any performance better than the standard, as hardly any firm can perform better

than its customers could "ideally hope for."

1.1.1.3 Value-Precept Disparity

The value-precept standard draws on the most basic concepts underlying marketing,

which are those of human needs and wants. A human need is a state of perceived

deprivation in a person, which takes the form of wants shaped by culture and

individual personality. A motive is a need that is sufficiently pressing to direct a

person to seek out satisfaction of this need, whereby the consumer is motivated
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towards products and services that he/she believes will satisfy this drive (Kotler

1989, p. 5-6). So far, comparison standards have not included consumer needs.

Westbrook and Reffly (1983) consider it a major problem that the disconfirmation-

of-expectations model does not provide sufficient differentiation between cognitive

and evaluative notions. Expectations refer to beliefs about the most likely

performance of a product or service. However, what is expected in a product may

or may not correspond to what is wanted or desired. Product breakdown, improper

function and unattractive appearance produce dissatisfaction regardless of whether

they are expected. In practice, values and expectations often fall together because

consumers choose purposefully to achieve their goals. When values and expectations

have been separated experimentally, values rather than expectations determined

satisfaction (Locke 1967). In other words, performance in relation to needs and

wants rather than expectations appear to be the primary determinant of satisfaction

(Westbrook and Reilly 1983).

For example, a consumer might be forced, due to time and location constraints,

to dine at a restaurant that does not possess the wanted and valued attributes.

Although the dining experience may be as expected, it is unlikely that this consumer

will be fully satisfied because he/she probably compares this dining experience with

one at a more highly valued restaurant (LaTour and Peat 1979a, Woodruff et al

1983).
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Westbrook and Reilly (1983) drew on Locke's (1967) seminal analysis of job

satisfaction. Locke asserts that satisfaction/dissatisfaction is a response triggered

by a cognitive-evaluative process in which the prceptons of an object, action or

condition are compared to one's values (or needs and wants). The smaller the

discrepancy between perceptions of the object, action or condition and one's values,

the more favourable is the evaluation and the greater the level of satisfaction. Con-

versely, the greater the value-precept disparity, the less favourable the evaluation,

followed by goal frustration and dissatisfaction.

In the context of marketing, value-precept disparity has been operationalized as

the extent to which a product provides the features and performance characteristics

needed by a consumer (Westbrook and Reilly 1983). The researchers used a

7-interval semantic differential scale anchored with "provides far less than my

needs" and "provides exactly what I need." Their model was not corroborated

by the experiment. However, in the same experiment the empirically well supported

disconfirmation-of-expectations model was not corroborated either. This might

be an indication of problems with the method of investigation. All measurements

were taken a long time after the actual consumption experience.

The difference between the ideal performance and the value-precept disparity models

lies in the implicit consideration of needs and wants in the second model. Instead

of using the optimal possible performance as a comparison standard, the value-

precept disparity model employs the level of performance that is required to fuffil

the consumer's needs and wants.

44



1.1.1.4 Experience-Based-Standard

Woodruff Cadotte and Jenkins (1981, 1983) proposed a comparison standard based

on consumers' prior experiences. Furthermore, LaTour and Peat (1979a) suggested

and supported empirically (1979b) that the comparison standard can be driven by

prior experiences with a focal brand and with similar brands in a product category.

Both papers indicate that the comparison standard can be influenced by perceived

capabilities of brands other than the one purchased, and that the standard may be

more than just expectations about the most likely or predicted performance of a

focal brand.

For example, Woodruff et al (1983) suggest that breadth of experience may cause

consumers to form standards that establish what focal brands should be able to

achieve, and that each individual consumer may use some absolute comparison

standard against which all experiences with a given product are compared. This

standard may differ significantly from the expected or predicted performance of

the focal brand. In general, Woodruff et al (1981) propose that a comparison

standard can be based on (1) a brand unit (e.g. a particular McDonald's restaurant),

(2) other units of the same brand (e.g. several other McDonald's restaurants), (3)

similar brands (e.g. Burger King's and Wimpy's restaurants), (4) a range of brands

competing for the same use situation (e.g. fish and chips restaurants) or even (5)

a whole class of products competing for the same basic needs or wants (e.g. all

restaurants).
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Although Cadotte Ct a! (1987) provided some empirical support for an experience-

based standard, and although the conceptual framework seems promising, Woodruff

et al (1983) and Cadotte et al (1987) failed to furnish a convincing opratio:iali-

zation of their standard. In their 1987 study, they measured beliefs about the

"typical" performance, best brand performance, focal brand performance and focal

brand expectation. However, they did not present nor explain how an

experience-based standard could be developed from these measures.

1.1.1.5 Normative Deficit

Normative deficit theory conceptualizes satisfaction as a comparison between

perceived performance and perceptions of social norms (Swan 1983). For example,

a consumer might be dissatisfied with a compact car if he or she feels that a person

of his/her status should be driving a luxury car. Morris (1976) applied this theory

to satisfaction with current housing. He hypothesized that satisfaction would be

a function of the discrepancy between the perceived attributes of one's current house

and the attributes that one's house should have, i.e. the attributes that are socially

acceptable. For example, a family with older children should have a bedroom for

each child. If their current house does not provide enough bedrooms, the family

will be less satisfied.

So far, little empirical work has been done to validate normative deficit theory.

Furthermore, Bitner (1987) suggests that it would have limited application because,
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for the majority of products and services, social norms either do not exist or are

only vaguely defined.

1.1.1.6 Multiple Standards

Sirgy (1984) first introduced the concept of multiple comparison standards. Oliver

(1985) as well as Wilton and Nicosia (1986) provided further conceptual support,

and Tse and Wilton (1988) showed empirically that more than one comparison

standard can be involved in satisfaction formation. Both expectations (r=.39,

p<.Ol) and ideal standard (r=-.25, p<.Ol) were significantly correlated to

satisfaction. Path coefficients showed that expectations exerted significant influence

on disconfirmation and satisfaction, whereas ideal standards significantly affected

perceived performance.

This conceptualization of satisfaction explicitly allows for interactions and/or

temporal changes in key satisfaction determinants. Tse and Wilton (1988) suggest

that post-experience comparison processes should not be modelled with a state

variable, but as a continuous process involving different standards as the effects

of the product consumption decay. However, they do not provide an adequate

theoretical framework that determines which standards are to be included at each

stage of the process. Inconsequence, operational models have not been developed.

Much conceptual and empirical work will be necessary before models incorporating

multiple standards can be considered alternatives to the models currently used.
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1.1.1.7 Sununary and Conclusions

From this review, the expected, value-precept and experience-based standards emerge

as the most promising comparison standards. They have some conceptual basis,

intuitively appealing theories and at least some empirical support.

Expectations have received much empirical support and have been the most

frequently used standards in both applied and theoretical research. However, there

are a number of situations in which expectations do not seem to be appropriate

standards. LaTour and Peat (1979a) presented an example in which a consumer

may be forced to purchase a brand whose attributes are not evaluated favourably

(e.g. because the preferred brand is not available). Although the consumer's

expectations of the purchased brand may be confirmed by the consumption

experience, the consumer will still be dissatisfied with the product because of his/her

unfavourable evaluation of its attributes. The disconfirmation-of-expectations model,

however, predicts a satisfying consumption experience for this case.

Furthermore, it has been criticized that the disconfirmation-of-expectations model

holds that previous experiences within the product category merely influence the

accuracy of expectations of the focal brand performance, and no influence is

predicted on the satisfaction outcomes. However, a number of theorists predict

otherwise. For example, experiences with brands superior to the focal brand are

suggested to raise the comparison standard used in the disconfirmation process

(LaTour and Peat 1979a and b, Woodruff et al 1983).
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The first of these limitations of the expectations standard seems to be addressed

by value-precept theory, which explicitly proposes values, deriving from needs and

wants, as standards. The second limitation is addressed by the experience-based

standard, which holds that the comparison standard is shaped by the breadth of

experience a consumer has. However, the experience-based standard disregards

needs and wants in the same way as the expectations standard, and the value-

precept standard does not reflect the reality of available product performances on

the market, which would set the limits for the performances a consumer believes

a focal brand should provide (Cadotte et al 1987). Here the theorists have the

implicit assumption that consumers would be satisfied with a realisticly achievable

performance, even when needs and wants are not fully met.

In 1987, Cadotte, Woodruff and Jenkins developed a synthesis of the experience-

based and the value-precept standards, and proposed what they called "experience-

based norms." They suggest that consumers rely on a standard with two

characteristics: (1) It reflects the desired performance in meeting needs/wants (as

with the value-precept standard), and (2) it is constrained by the performance

consumers believe possible, based on their breadth of consumption experiences

(comparable to the experience-based standard).

From a conceptual point-of-view, this extended experience-based norm seems

promising, however, much further conceptual and measurement research will be

needed before it can be used. In their paper, Cadotte et al (1987) did not indicate
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how an experience-based norm could be developed from the constructs measured

in their study.

The development of alternative standards seems to indicate that researchers and

practitioners have to be more careful when applying expectations as a comparison

standard in satisfaction models. According to the review in this section, this appears

to be particularly true in situations where consumers cannot choose the preferred

brand which would best meet their needs and wants, or where they do not know

what performance they can realisticly expect in this product category. In other

words, expectations seem to be a good pre-experience comparison standard when

consumers have free choice and sufficient pre-purchase experience or information,

so that they can choose purposefully and match their needs and wants with

expectations and know about the performance they can realisticly expect.
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1.1.2 Perceived Performance

The previous subsection discussed comparison standards as the first basic component

of disconflrmation models. This subsection presents perceived performance as the

second model component.

Perceived performance is customers' subjective perception of actual product

performance during the consumption experience. Perceived rather than objective

performance has been primarily employed as a driver of the disconfirmation process

(e.g. Bilner 1987, Cadotte et a! 1987, Churchill and Surprenant 1982, Oliver 1980a).

Recent empirical findings seem to confirm the notion that, apart from driving the

intervening disconfirmation variable, perceived performance directly influences

satisfaction (Figure 2-3). It has been empirically shown that direct causal links

from perceived performance to satisfaction increase significantly the proportion

of explained variance in satisfaction. In fact, in some experiments perceived

performance was a better predictor of satisfaction than the

disconfirmation-of-expectations variable (e.g. Churchill and Surprenant 1982, Tse

and Wilton 1988). Churchill and Surprenant conducted an experiment with

video-disk-players. Perceived performance on its own accounted for 88% of the

variance in satisfaction. Similarly, perceived performance explained 65% of the

variance in Tse and Wilton's study. In both studies, the disconflrmation-of-

expectations variable accounted for only a relatively small part of the variances

in satisfaction, i.e. 50% in Tse and Wilton's study and no significant effect was
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reported in Churchill and Surprenant's experiment using video disk players. These

results seem to cast some doubt on the appropriateness of conflrrnation/dis-

as a m'diting variable and/or expectations as the comparison

standard.
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A possible explanation for these data might be a measurement problem, whereby

the perceived performance and satisfaction measures applied captured completely

or partially the san'e crnstruct In Chur'il1 .nd Surprenant's study, some

between-construct correlations (between perceived performance and satisfaction

measures) were higher than within-construct correlations (between different

satisfaction measures). This indicated a lack of discriniinant validity between

measures, and therefore, three out of five satisfaction measures had to be dropped

(Churchill and Surprenant 1982). Other researchers encountered similar problems.

Tse and Wilton (1988) obtained a correlation of .81 between satisfaction and

perceived performance measures, which was the second highest correlation between

any two measures in their study.

Cadotte, Woodruff and Jenkins (1987) indicated concern about the use of anchor

words in performance measures that imply evaluation. Performance scales

commonly used include anchor words such as good/bad, fast/slow and

friendly/unñ-iendly. For instance, widely accepted standard measures employed

in Churchill and Surprenant's (1982) paper used the following 7-point semantic

differential scales anchored with "good sound - poor sound", "not very good -

excellent", "very inferior - very superior" and "terrible - excellent." These scales

clearly show strong evaluative components, and therefore probably measure

components of the satisfaction construct.

Cadotte et al (1987) suggest that scales measuring true beliefs about the objective

level of performance instead of evaluations ought to be used. Measures that cue
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the respondent to an objective level of an attribute performance can be developed.

For instance, the speed of a service can be measured in time units rather than

fast/slow, and menu variety can b2 incasure by the number of items on the menu

instead of few/many. This approach is difficult when attributes do not have physical

correlates. What objective measures can be used for service employee friendliness?

On this issue, further measurement research is needed.

Independent of the line of argument of inappropriate measures, the notion of a direct

causal link between performance and satisfaction can be rejected on logical grounds.

A performance of X has no meaning unless we can position it in our value system.

Performance can only have meaning in the context of evaluation, and evaluation

implicitly requires some comparison standard. If, in the context of consumer

satisfaction, the disconfirmation-of-expectation variable does not sufficiently explain

the variance in satisfaction, a more suitable comparison standard ought to be used

instead of introducing a direct causal link from perceived performance to satisfaction.

In summary, the generally employed perceived performance measures have strong

evaluative components, which leads to the conclusion that these measures capture

a part of the satisfaction construct. The high correlations between perceived

performance and satisfaction, encountered in a number of studies are the result

of inappropriate measures rather than an indication of a causal relationship between

the two constructs. This proposition is tested in this thesis and the formal

hypothesis is laid out in the conclusion section of this chapter.
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1.1.3 Confirmation!Disconfirmation

The previous subsections discussed two components of disconfirmation models,

namely pre-experience comparison standards and perceived performance. This

subsection presents confirmation/disconflrmation as the third component.

Conflrmation/disconfirmation occupies a central position as a crucial intervening

variable in most satisfaction models. Disconflrination arises from discrepancies

between pre-consumption comparison standards and perceived performance.

1.1.3.1 Theories About the Disconfirmation Process

Four common theories assist understanding of the disconfirmation process and

enable predictions of its outcomes (Anderson 1973; LaTour and Peat 1978; Oliver

1977, 1980b). These theories are the contrast, consistency, assimilation-contrast

and negativity theories.

Contrast theory predicts that if perceived performance is greater than or equal

expectations, confirmation or positive disconflrmation' occurs and this leads to

satisfaction. If perceived performance is less than the expected performance,

The terms positive disconfirmation and •negative disconfirrnation are frequently used
phrases in the area of consumer satisfaction. The words positive and negative 1 define the
direction of disconfirination. Positive disconfirmation means that the perceived performance was
better than the comparison standard, and negative disconfirmation means that the perceived
performance was worse than the standard.
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negative disconfirmation occurs and this, in turn, causes dissatisfaction (Churchill

and Surprenant 1982).

Consistency theory predicts that when disconfirmation occurs, consumers revise

their perception of product performance to more closely match their pre-experience

expectations (Anderson 1973, Olson and Dover 1979). These expectations-oriented

responses might be triggered when individuals are either reluctant to acknowledge

discrepancies from previously held positions (Oliver and DeSarbo 1988), or when

the performance is ambiguous and therefore open to alternative interpretations

(Hoch and Deighton 1989, Oliver 1980a). As a result, the consistency theory

predicts that an increase in expectations also raises the level of satisfaction (Bitner

1987).

Assimilation-contrast theory (Sherif and Hoviand 1961) reconciles the contradictory

predictions of the consistency and contrast theories. The assimilation-contrast theory

proposes that the magnitude of the perceived discrepancy determines, which of the

two theories best explains the satisfaction outcomes of a particular consumption

experience. According to this theory, if the discrepancy between expectation and

perceived performance is small, consistency effects are predicted. Consumers will

alter their perception of performance to match their pre-experience expectations.

However, when the experienced disconfirmation exceeds a certain magnitude,

contrast effects are predicted.
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In other words, the assimilation-contrast theory qualifies the circumstances under

which either consistency or contrast effects are predicted. Bitner (1987) suggests

that there might be variables other than the magnitude of disconfirmation that

influence what effects would be observed. For example, when performance is

difficult to judge, as in the consumption of services, expectations might dominate

and consistency effects would be observed. Other variables might include level

of involvement or strength of expectations.

A fourth theory, negativity theor y, predicts dissatisfaction when any disconflrmation,

positive or negative, occurs (Anderson 1973, Oliver 1976). A study of the

consequences of unconfirmed expectations was conducted by Carlsmith and Aronson

(1963). They manipulated expectations about the taste (sweetness or bitterness)

of solutions and then asked individuals to taste bitter and sweet solutions. The

researchers assumed that bitter was an unpleasant taste and sweet was a pleasant

taste. The results showed that any disconfirmation resulted in a significantly more

bitter or less sweet judgement than the respective confirmation conditions.

Carlsinith and Aronson concluded from these results that any disconfirmed

expectancy results in a hedonically negative state of people.

Negativity theory has been empirically supported only when expectation were

strongly held as in Carlsmith and Aronson's study (1963), or when subjects had

high ego involvement, were committed to the outcome and were interested in the

task (Oliver 1976). These results suggest that the negativity theory explains

satisfaction decisions for only a rather limited set of consumption experiences.
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1.1.3.2 Subtractive Versus Subjective Disconfirmation

ThsCOnfirrn2t!On has been defined operationally in two different ways: as subtractive

and as subjective discorifirmation. The subtractive disconfirmation approach assumes

that the result of post-experience comparison can be expressed as a function of the

algebraic difference between perceived performance and a comparison standard

(e.g. LaTour and Peat 1979a; Parasuraman, Zeithami and Berry 1985, 1988; Tse

and Wilton 1988). On the other hand, subjective disconfirmation has been

operationalized as the subjective evaluation of the difference between perceived

performance and a comparison standard (e.g. Churchill and Surprenant 1982,

Westbrook and Reilly 1983). In the course of this literature review three reasons

were raised why subjective rather than subtractive disconfirmation should be used

in modelling consumer satisfaction.

First, Oliver (1980b) suggests that subjective disconfirmation represents a distinct

intervening cognitive state that results from the comparison process and precedes

a satisfaction decision. Subjective disconfirmation accounts for a set of psychological

processes that mediate performance perceptions, comparison standards and level

of disconfirmation experienced. Examples of these processes are those that result

in the contrast and consistency effects discussed in the previous section (section

1.1.3.1). Subtractive disconflrrnation cannot account for these psychological

processes.
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Second, empirical comparisons of the two operationalizations indicate that subjective

disconfirmation explains satisfaction outcomes far better than subtractive disconfir-

mation. In Tse and Wilton's (1 9S2, study subjective disconfirmation explained 50%

of the variance in satisfaction, whereas subtractive disconfirmation explained only

16.8%. Similar results were obtained in a study by Oliver and Bearden (1985).

Of course, this superiority of subjective disconfirmation may simply be a reflection

of the theoretical explanation provided in the previous paragraph.

Finally, a fundamental problem of any measure that builds on difference scores is

lack of reliability. This conclusion has been virtually sanctified in the psychology

literature to the point where difference scores are rarely used at all (e.g. Cronbach

and Furby 1970). There are three factors contributing to the low reliability of

difference scores. (1) The difference score unreliability increases as the unreliability

of either score on which it is computed increases. (2) The difference score

jreliability increases as the correlation between the two measures on which it

is based increases. (3) As the two components in satisfaction research are measured

at different points in time, difference score reliability capitalizes on any effect

of regression-to-the-mean over time. For a detailed explanation, refer to Prakash

(1984) and Prakash and Lounsbury (1984). These researchers show empirically,

using the disconfirmation-of-expectations model that difference scores have reliability

far lower than subjective disconflrrnation measures. As a result, the researchers

recommend the use of subjective disconfirmation scales such as a five-point scale

anchored with "much worse than expected" to "much better than expected".
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1.1.4 Satisfaction

The previous three subsectns reset	 the following components of

disconflrmation models: pre-experience comparison standard, perceived performance

and conflrmation/disconflrmation. This subsection discusses satisfaction as the final

component.

It is generally accepted that satisfaction is determined by the magnitude and

direction of the disconfirmation experienced (e.g. Bitner 1987, Swan and Trawick

1980, Tse and Wilton 1988). The satisfaction construct itself is defined as an

evaluative response concerning the perceived outcome of a particular consumption

experience (Westbrook and Oliver 1981).

Investigators of consumer satisfaction have frequently drawn on models from the

job satisfaction theory. Herberg's (1975) two-factor motivator-hygiene theory has

been repeatedly proposed as being applicable to consumer satisfaction (Maddox

1981, Thomas 1988). This theory holds that satisfaction and dissatisfaction are

two different constructs, caused by two different kinds of attributes of the

consumption experience, namely hygiene and motivator attributes.

The theory suggested that negative disconfirmation along the hyziene attributes

leads to dissatisfaction, and that positive disconfirmation of hygiene attribute

performances will not cause satisfaction. A positive disconfirmation of motivator

attributes is proposed to cause satisfaction outcomes. For example, if the durability
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of a dress was a hygiene attribute and its design a motivator attribute, then

durability would drive dissatisfaction, and design would drive satisfaction. This

would mean that an improvement in design w 'uld nut reduce diss- tisfaction, and

an improvement in durability would not increase satisfaction, which should be only

driven by design improvements. Although the two-factor notion is an intriguing

perspective with at least some intuitive appeal, empirical tests did not support it.

Maddox (1976, 1981) focused on this issue in his dissertation and refuted the two-

factor notion on the basis of two empirical studies with four different kinds of

products.

In contrast to the two-factor perspective is the view that satisfaction and

dissatisfaction are opposites on a single, bipolar continuum. This view has generally

been accepted in the area of consumer satisfaction (e.g. Bitner 1987, Westbrook

and Oliver 1991) and was further supported by Maddox's empirical work (1976,

1981). The one-factor perspective was also adopted in this thesis.
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1.1.5 Operat1onli7zlt1on of the Components in Multiattribute-Type Models

Four basis components of disconfirmation models were pesented in the previous

subsections. The operation of these components with multiattribute-type models

is presented in this final subsection on disconflrmation models.

Multiatiribute models have been used extensively to simulate evaluations of products

and services in the decision making process (Bateson 1989, p.83-89; Sarel 1978)

and to analyze the driving dimensions of overall quality perceptions (e.g Carman

1990; Parasuraman, Zeithaml and Berry 1985, 1988). Satisfaction researchers

transferred the concept of multiattribute models to the evaluation of individual

consumption experiences. The application of these models in the context of

consumer satisfaction has received much empirical support (e.g. Churchill and

Surprenant 1982, Day 1977, LaTour and Peat 1978, Woodruff et al 1981, 1983)

and is the prevailing conceptualization of the four components of satisfaction models,

i.e. the comparison standard (usually expectations), perceived performance,

disconflrmation and satisfaction. In these models, a global satisfaction concept

is operationalized as a combination of levels of satisfaction from various dimensions

or attributes of a particular product. 	 Commonly, a Fishbein-type linear

compensatory model is used, which can be expressed as follows:
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Sjk = E Wik	 ijk

where: i = attribute, j= consumption experience, and k= corsumer such thz:

Sik = consumer k's overall satisfaction with the consumption experience i'

w = the importance weight to given attribute i by consumer k, and

AS, = consumer k's satisfaction with attribute i at the consumption j.

As marketers can manage their customers' expectations and perceived performance

directly, and therefore disconflrmation and satisfaction indirectly, an analytical tool

is needed to provide guidelines for management. In order to obtain an

understanding of satisfaction outcomes with specffic products, and of the impact

of any actions, it is necessary to pinpoint the causes of satisfaction outcomes. For

this reason, the levels of satisfaction with each salient attribute of a product is of

particular interest.

This approach improves marketers' ability to analyze and manipulate their

consumers' satisfaction. For example, low levels of perceived performance in

attribute A, and too high expectations in attribute B can both cause disconfirmation.

By identifying these causes managerial actions can be taken that increase the

performance perception in A and lower the expectations in B. Furthermore, if one

can estimate the multiattribute function well enough, one should be able to predict

how a consumer's disconfirmation and satisfaction will change for given alterations

in one or more product attributes (e.g. Shocker and Srinivasan 1979, Wilkie and

Pessemier 1973).
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1.2 Equity Theory

Disconfirmation models, which depict the main stream in satisfaction theory, have

been discussed in section 1.1. An alternative to these models, equity theory, holds

that consumers have a notion of fairness (e.g. Swan and Mercer 1982) and expect

a form of distributive justice in exchange situations such as sales transactions (Cook

and Messick 1983). Oliver and Swan (1989) propose that the fairness dimension

reflects inputs and outputs of both customers and sellers. Messick and Sentis (1979)

suggested the "weak proportional equity formula," which requires that the inputs

and outcomes of both parties approximate one another. Similarly, Swan and Mercer

(1982) propose that equity involves primarily the relationships between the

marketer's and the consumer's net gain, where the two net gains have to be in

balance.

Applied to consumer satisfaction, equity theory predicts that consumers are more

satisfied with equitable exchanges than with inequitable ones. Empirical research

supports this notion. Swan and Oliver (1985) found that equity and disconfirmation

of expectations each contributed significantly and independently to satisfaction.

Equity was measured on a five-point scale from negative inequity (the sales person

came out ahead) to positive inequity (I came out ahead), and with equity at the

midpoint (we both benefited equally).

Oliver and Swan (1989) also found strong empirical support for equity theory using

data from a survey of new car buyers. The authors operationalized equity in the
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form of buyer and seller inputs and outputs. Seven measures for each of the input

and outcome variables were obtained. Four measures were for specific inputs and

outcomes determined through pretesting. Buyer outcomes were: a good explanation

about the car, a good deal (price), personal attention and an understanding of

personal needs. Seller outcomes were: a high sales commission, getting ahead

on the job, a satisfied customer and buyer referrals. The remaining three were

general statements like: 'The salesperson put a lot into dealing with me." Each

was measured on a 7-point Likert scale. Oliver and Swan (1989) concluded that

equity significantly influences satisfaction, and that it is a mediating variable

between input, outcomes and satisfaction.

Equity theoiy may be criticized in a number of ways. Equity perceptions appeared

to be largely driven by buyer outcomes, suggesting a self-centred and asymmetric

buyer perspective (Oliver and Swan 1989). Buyer outcomes, rather than equity

become the determinant of satisfaction. Furthermore, whether satisfaction could

be captured equally well by disconfirmation models (e.g. by expressing buyer

outcomes in the form "the explanation of the car was: much better than expected"

to "much worse than expected") remains to be tested. Finally, the

operationalization of satisfaction as satisfaction with a sales-person in a bargaining

situation (car-purchase) is not typical for consumption experiences (Bitner 1987,

p. 18-19). Therefore Oliver and Swan's findings may not be generalizable across

other consumption experiences.
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In conclusion, conceptual work and empirical evidence support the consideration

of equity theory in the study of consumer satisfaction with exchange experiences.

However, further research is clearly needed. First, investigations are required to

establish whether the equity approach actually adds something to the

disconfirmation model. Second, work is required to generalize results to situations

where the relationships between buyer and seller inputs and outcomes are less clear

than in bargaining situations (Swan and Oliver 1985, Oliver and Swan 1989).

1.3 Empirical Comparisons of Alternative Satisfaction Models

In the first two sections of this chapter, disconfirmation models with alternative

comparison standards and equity theory based models were reviewed. This existence

of alternative models of consumer satisfaction has induced a number of researchers

to conduct studies that compare the explanatory powers of these models. These

studies are reviewed in this section.

Tse and Wilton (1988) manipulated performance expectations of a portable

CD-player using written evaluations by an "independent consumer testing

laboratory." Performance was manipulated using two versions of the product: an

advanced model (representing good performance) and an earlier model which was

modified to guarantee poor performance. The experimenters measured the following

pre-experience constructs: ideal, equitable and expected performance. Ideal and

expected product performance were measured for both the overall product and for
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26 individual attributes. After having experienced the good or bad performance

condition, subjects then rated perceived performance, subjective disconfirmation-of-

expectations and satisfaction.

An equity model, with equity operationalized as perceived performance minus

equitable performance, was the worst performing of the three models. It explained

38% of the variance in satisfaction. Furthermore, the equitable performance

standard was not even significantly correlated with satisfaction.

The classical disconlirmation-of-expectations model, with subjective disconfirmation

as the mediating variable between expectations, perceived performance and

satisfaction, explained 50% of the variance in satisfaction.

The ideal performance standard was operationalized through a five-point bipolar

scale (has exactly the combination of attributes you would like to see in a miniature

record player...). This model explained 56% of the variance in satisfaction.

Surprisingly, it seemed to have performed slightly better than the classical

disconfirmation-of-expectations model.

However, there seems to be a problem with the comparison between the

expectations and ideal standard models. Subjective disconfirmation was used in

the expectations model and subtractive disconfirmation was used in the ideal

standard model. Now, the ideal standard was not manipulated in the experiment

and so a high correlation between subtractive disconflrmation and satisfaction
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(r=.75) reflects the linear relationship between perceived performance and

disconfirmation (r=.89). But this should not be unexpected. The performance

measures included a strong evaluative component (e.g. a scale ranging from "very

good" to "very poor performance") 2 and hence there was a high correlation

between perceived performance and satisfaction (r=.88). In summary, the

explanatory power of the discorifirmation-of-expectations model was actually

compared with the explanatory power of a model in which the perceived

performance measures already captured a large part of the satisfaction construct.

In another recent empirical study, which was briefly reviewed in section 1.2, Oliver

and Swan (1989) compared the equity and disconflrmation-of-expectations models.

The researchers operationalized disconfirrnation with a three item "better than

expected/worse than expected" scale. Oliver and Swan used structural equation

modelling with Lisrel (Joereskog and Soerbom 1984) for the data analysis. The

size of causal path coefficients showed that equity (standardized loading .680) had

a greater effect on satisfaction than disconfirmation (standardized loading .344).

The causal path between disconfirmation and satisfaction was still highly significant.

The survey was conducted in an interpersonal context (car buyers' satisfaction with

sales personnel). Oliver and Swan (1989) suggest that fairness is a more important

determinant of satisfaction in interpersonal exchange situations than disconfirmation.

However, these findings have not been generalized to non-bargaining situations

and to satisfaction with overall consumption experiences.

2 Refer to section 1.1.2 for a discussion of the problems inherent in using perceived performance
measures measuring evaluations rather than perceptions.
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Oliver and DeSarbo (1988) obtained results in their study of satisfaction with

investment decisions that strongly supported the disconfirrnation-of-expectations

model. Disconfirmation-of-expectations (operationalized as subtractive

disconfirmation) accounted for 32.3% of the variance in satisfaction. The direct

effects of performance and expectations explained 4.6% and 2.6%, respectively,

of the total variance, and equity (which was operationalized as the ratio of

customers' transaction profit and brokers' commission) accounted for merely 1.2%.

Also, Oliver and DeSarbo (1988) encountered differences across individuals. Most

subjects in their study responded to the disconfirmation-of-expectations treatment.

However, the disconfirmation respondents could be separated into two groups, those

who fit the classical disconfirrnation model (50% of all subjects) and those who

use disconfirmation with performance and, to a lesser extent, expectations as a direct

determinant of satisfaction (37.5% of all subjects). The remaining 12.5% of all

subjects seemed to be equity oriented. Their beta equity beta coefficients were of

similar size to their coefficients for the disconfirmation variable, suggesting that

equity on its own would not have sufficiently explained the variance in satisfaction

even for equity oriented subjects. Unfortunately, determinants (such as demographic

variables) of these response tendencies could not be found.

In spite of the differences between subjects, it should be noted that disconfirmation

was for all groups of subjects an important and highly significant determinant of

satisfaction, although for about half the subjects other significant determinants were

found.
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In summary. disconfirmation-of-expectations was shown to be an important

determinant of satisfaction in all three studies. ft seems that this model has the

lai gest exteni vilidity of all mcdels included in these empirical comparisons. The

evidence for the equity theory is varied. At the least, the evidence seems to indicate

that the equity theory is only applicable to a limited set of consumption experiences,

e.g. of personal interchanges as in bargaining situations. However, no researcher

has tried to determine the circumstances under which equity is an important

determinant of satisfaction.

1.4 Summary

All satisfaction models are based on a comparison process of one sort or another.

The majority of these models are based on a comparison between perceived

performance and a pre-consumption experience standard. Of all satisfaction models,

the disconlirmation-of-expectations model seems to be the best available

conceptualization of the satisfaction process. It has been the most widely applied

and has received a lot of empirical support. Theorists generally agree that

satisfaction can be seen as the consumer's response to the evaluation of the

difference between expectations and perceived performance. Furthermore, the

simplicity of this model is intuitively appealing to both researchers and practitioners.

The existence of alternative standards seems to indicate that there are limitations

to the disconfirmation-of-expectations model. In particular, the model disregards
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needs and wants, and the influence of non-focal brand experiences on satisfaction.

However, under the assumption that consumers have free choice and sufficient pre-

purchase infoimon, ami t';z they chocse purposefully to match their needs and

wants with expectations, the disconflrmaiion-of-expectations model seems to be

a good conceptualization of the satisfaction process.

The review discussed problems with perceived performance measures that capture

evaluations instead of beliefs about the performance level. A formal hypothesis

on this issue is developed in the last section of this chapter. Four theories on the

disconfirmation process, contrast, consistency, contrast-assimilation and the

negativity theories, were reviewed. It was proposed that disconfirmation should

be operationalized with subjective rather than subtractive disconfirmation and a

number of reasons were provided. Furthermore, the literature reviewed suggests

that satisfaction is a unidimensional construct with satisfaction and dissatisfaction

on opposite sides on a single, bipolar continuum. The two factor theory of

satisfaction was rejected.
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2 Services Specific Features in Disconfirmation Models

Research conducted in the context of tFe disconfirmtion paradigm has, in general,

neither conceptually nor empirically differentiated between products and services.

Research was conducted with products and services alike without addressing the

idiosyncratic features of the service encounter and the possible impacts of these

on the satisfaction process. However, features of services (compare Table 1-1) may

have considerable impact on the satisfaction process and, therefore, open up many

interesting research issues. One of them, the experimental nature of services, was

already introduced in Chapter 1. Four further issues are outlined in the following

subsections. In particular, it is suggested that (1) a high degree of ambiguous and

experience attributes (Bateson 1977, LaTour and Peat 1978, Mills and Moberg 1982)

can cause large assimilation effects between expectations and perceived

performances, (2 and 3) face-to-face service employee and consumer interactions

make it possible to manage consumer expectations (Bateson 1989, Geib and Smith

1988) and attribution processes (Bitner 1987, 1990), and (4) a high degree of

service performance heterogeneity (Berry 1980, Krughoff 1981, Zeithaml 1981)

might have impact on the level of disconfirmation perceived during a consumption

experience.
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2.1 Ambiguous Attributes Foster Consistency Effects

Parasuraman et a! (1985) drew on the ecotomic literature (Nelson 1974, Darby

and Karni 1973) and proposed three different service attributes: (1) search

attributes, which can be evaluated before purchase, (2) experience attributes, which

can be evaluated during and after the service encounter, and (3) credence

attributes, which cannot be evaluated confidently even after the service has been

consumed. Most services contain only few search attributes (e.g. price level and

location of a restaurant). A large number of the service attributes can only be

evaluated after the consumption (e.g. the taste of a meal). Some attributes cannot

be evaluated even after having consumed the service (e.g. the hygiene conditions

in the kitchen).

Hoch and Deighton (1989) and Hoch and Ha (1986) criticized Nelson's (1974),

and Darbi and Karni's (1973) classification and, in particular, the assumption that

consumexs know that neither search nor experience can help them evaluate credence

attributes. According to their own research, this does not seem to be the case.

Hoch and Deighton (1989), therefore, proposed ambiguous attributes as a further

category next to search, experience and credence attributes. They define ambiguity

in the sense that the evidence is consistent with more than one hypothesis.

Ambiguous attributes are perceived and evaluated by the consumer (nothing is

missing in contrast to credence attributes), but they can be perceived in more than

one way. For example, a messy desk in a travel agency could be interpreted by

the consumer with regard to the perception of the service quality as: not relevant
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information, an exceptional occurrence, or a direct indicator of the service quality

provided. If consumers fail to recognize the full range of possible interpretations,

the evidence (the messy desk) will be seen as more dagnotic thin it is (E r ch and

Deighton 1989).

Furthermore, when the evidence is ambiguous, people tend to encode information

as consistent with prior knowledge and expectations (e.g. Herr, Sherman and Fazio

1982). In other words, when evidence is ambiguous, consumers are likely to

experience what they expect to experience (Hoch and Deighton 1989, LaTour and

Peat 1978). When applied to the satisfaction process, this means that consistency

effects3 are likely to occur when ambiguous attributes are encountered.

Services are physically intangible (they cannot be touched) and mentally intangible

(it is frequently difficult to envision what has been obtained after having received

a service) (Bateson 1977, Levitt 1981), and researchers in the field have argued

that it is difficult for consumers to evaluate the quality of a service (Parasuraman

et al 1985). These characteristics lead consumers to rely upon cues associated with

the service production process, the service worker and the service environment when

evaluating service quality and making satisfaction decisions (Mills and Moberg

1982). These cues may be prone to subjective evaluation because of their ambiguity

and, therefore, consistency effects may be important in service satisfaction processes.

Consistency theory predicts that when disconfirmation occurs, consumers will revise their
perception of the service perfoniance to more dosely match their pre-experience expectations (Olson
and Dover 1979). For a review of the consistency and assimilation-contrast theories refer to Chapter
II, 1.1.3.
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In summary, it is suggested that services are prone to triggering consistency effects

because of their high degree of ambiguous attributes. Consequently, expectations

that are higher than the objective performance level can increas he asesment

of that performance and, in turn, can increase satisfaction. It follows then that

expectations that are lower than the objective performance level can decrease the

level of perceived performance and satisfaction.

2.2 Expectations Can be Managed in the Service Encounter

In contrast to products, it is possible to manage the expectations of individual

consumers during the service consumption process (e.g. a bank employee's

investment advice can correct risk and return expectations of clients). From indepth

interviews with professional services providers, Geib and Smith (1988) developed

a service satisfaction model using disconfirmation-of-expectations and incorporating

Parasuraman's et al (1985) conceptualization of services quality. One of their major

findings is that buyer expectations, shaped by pre-purchase influences, can be

verified or corrected during the service encounter, and these expectations then

constitute the comparison standard in the disconfirmation process. This can have

important consequences on satisfaction outcomes as unrealistically high expectations

can be corrected and thereafter met by the service provider.

Expectations can also be raised during the service encounter. These real-time expec-

tations can be created explicitly as a promise ("your food will be ready in five

76



minutes") or implicitly by a behaviour pattern that sets a tone (Bateson 1989).

Such expectations are often created unwillingly, for example, when a waitress

promises to "be right back." This statement can be viewed as a farewell a1utation

by the waitress and as a binding promise by the diner.

In summary, expectations management in the service encounter can prevent

consumer dissatisfaction by lowering unrealistically high expectations and by

avoiding their creation.

2.3 Attribution Processes Can be Managed in the Service Encounter

Bitner (1987, 1990) applied attribution theory developed in psychology to the

service encounter. In this context, attributions are consumer perceptions of the

causes of the outcome of a service encounter. In a major review on attribution

theory, Weiner (1985) concluded that people engage in spontaneous causal thinking,

particularly in cases of unexpected and negative events. It is generally accepted

that most causes can be classffied along three dimensions: locus (who is

responsible?), control (did the responsible party have control over the cause?)

and stability (is the cause likely to reoccur?).

Bitner suggested that consumers diagnose the causes of negative disconfirmation

and that the perceived nature of these causes determines the level of satisfaction.

She designed a study to test this hypothesis in which control and stability
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attributions were manipulated in the context of a service experience with a travel

agency. Her hypothesis was confirmed. The results suggest that when consumers

perceive the cause of a service failure to be within the control of the service provider

(control attribution) and likely to reoccur (stability attribution), they will be more

dissatisfied than when the opposite conditions hold (Bitner 1990).

A further important finding of Bitnefs work is that, in contrast to product marketers,

service providers can actively manage customer attributions. Bitner used in her

experiment non-verbal cues (the physical appearance of the service encounter) and

service employee behaviour (offer of an internal or external explanation for the

service failure) to manipulate consumer attributions. The physical appearance of

the service encounter was used to manipulate the stability attributions. When the

service setting looked "disorganized" a service failure was perceived to be more

likely to reoccur, and when it looked "organized" it was perceived as less likely

to reoccur. Verbal explanations given by service employees were used to manipulate

control attributions. When the service employee admitted that the service failure

was her fault, subjects felt that the failure was within the control of the firm, and

when the employee offered an external explanation, the subjects thought the failure

was beyond the control of the firm.

As these manipulations proved highly successful, Bitner (1987) concluded that the

interactive nature of service encounters makes it possible for service firms to manage

the attribution processes of their customers. This, in turn, can be used to reduce

dissatisfaction when service failures happen (Bitner 1987, 1990).
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2.4 Service Performances are Heterogeneous

In contrast to products, services show a high degree of unit-to-unit variability

because of their real-time production and consumption (Berry 1980, Zeithami 1981),

and the human factor involved in service production (Knighoff 1981). Real-time

production and consumption make quality control difficult (e.g. bad lots cannot

be rejected, DeSouza 1989) and introduce time and place constraints on the service

encounter (Bateson 1989, p. 8), which typically result in heterogeneous

performances. Furthermore, service quality relies heavily on the technical and social

capabilities of service employees, and the performance of service workers can vary

considerably from one employee to another within the same service organization.

Even for the same individual, the performance can fluctuate significantly over time

(Krughoff 1981).

Solomon and Surprenant (1985) applied role theory to the service encounter and

suggest that the congruity between employee and consumer role behaviour is an

important determinant of the service production process. As the role behaviour

varies according to expectations and capabilities (Solomon and Surprenant 1985),

one can infer that not only employee but also consumer behaviour contributes to

the heterogeneity of services.

So far, satisfaction researchers have implicitly assumed point-expectations. However,

if consumers are familiar with the high variance in service performances, one might

argue that they expect some kind of band within which the performance usually
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occurs. That is, consumers may expect performance level distributions with the

parameters of the distributions varying between service classes, service providers

and even service employees of the same service organization. Extensive research

has been conducted to explore the impact of variance and uncertainty on consumer

choice behaviour (e.g. Diamond 1988, Meyer 1981), but not on satisfaction

outcomes. This is in spite of the reasonable assumption that it might have

considerable impact on disconfirmation whether a consumer holds a point-

expectation (e.g. he expects waiting time for a meal of 15 minutes in a particular

restaurant) or an expectation with a wide variance (e.g. a waiting time between

5 and 25 minutes). What are the disconfirrnation and satisfaction outcomes in our

example, if the consumer has to wait for 10, 20 or 40 minutes? Research that

examines the impact on the satisfaction process of consumers holding performance

level distributions is clearly needed. As this seemed to be an important and

interesting issue in services marketing, it was selected as one of the focal points

of the thesis.

2.5 Summary

Idiosyncratic features of services should not be disregarded by satisfaction

researchers. An understanding of those features can give further insight into

satisfaction processes and can provide guidelines for the management of service

organizations. For example, this review showed that (1) ambiguous attributes

foster consistency effects, whereby increases in expectations result in increased
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satisfaction outcomes, (2) expectations can be managed during the service

encounter and dissatisfaction outcomes can be avoided, and (3) consumer

attributions can be directed and dissatisfaction outcomes reduced. No research has

been conducted into performance heterogeneity in the context of consumer

satisfaction. This issue is to be addressed in the thesis.
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3 Conclusions, Further Research and Development of Hypothesis I

The disconfin.tion-of-expectations model seems to be the best available

conceptualizatioi of the satisfaction process. It has received extensive empirical

support and has been generalized across a multitude of products and services. This

thesis aims at further extending the model by the inclusion of two services specific

features namely heterogeneous performance expectations and the affective state

of the consumer during the consumption process. A secondary objective of this

thesis is to clarify the role of perceived performance in the satisfaction process.

The Role of Perceived Performance in the Satisfaction Process - Hypothesis I

It has been repeatedly suggested and empirically supported that there is a direct

causal link between perceived performance and satisfaction (refer to section 1.1.2

of this chapter). In fact, in some experiments, perceived performance was a better

predictor of satisfaction than disconfirmation. Close examination of the measures

employed in these studies revealed that perceived performance measures were used

that capture strong evaluative components and may well be the underlying cause

of the observed correlations between perceived performance and satisfaction.

Furthermore, it was suggested that these high correlations would not be encountered

if true beliefs about the objective level of performance were measured instead of

evaluations. As a test of this proposition could be conveniently conducted without
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obscuring the two main objectives of the thesis, the following hypothesis was put

forward:

Hypothesis I:

Direct causal links between perceived performance and satisfaction do

exist; high positive correlations between the two constructs are merely an

indication of inappropriate perceived performance measures.

Heterogeneous Performance Expectations in Satisfaction Models - Further Research

The review in this chapter found that disconfirmation models always implicitly

assume point-expectations. There is, however, reason to believe that consumers

are familiar with the high heterogeneity in service performances and therefore expect

some kind of performance level distribution. As this seemed to be an important

and interesting issue in services marketing, it was selected as one focus of this thesis

and was examined for the first time in the context of consumer satisfaction. In

Chapter III, the effects of performance heterogeneity on consumer hehaviour and

operations management are reviewed, and two hypotheses about the impact of

heterogeneous performance expectations on the satisfaction process are developed.
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The Role of Affect in the Satisfaction Process - Further Research

In chapter i it was concluded that disconfirmation and multiattribute models capture

only the cognitive dimensions of the service encounter. These models disregard

its experiential nature. The environmental psychology and perceived control

perspectives, on the other hand, try to capture affective responses that are intrinsic

to the service experience. In both theories, affect plays a central role as a mediating

variable between stimuli and behaviour.

In the context of consumer satisfaction, very little effort has been devoted to

modelling affective responses during a consumption experience (Westbrook 1982,

1987), or to explaining the link between cognitive processes and affect (Woodruff

et al 1983). Nevertheless, explicit consideration of affective responses and the link

between cognition and affect seem particularly promising. The classical satisfaction

model, which appears to be good at capturing the cognitive dimensions of a

consumption process, might be extended by including affect to capture the way

people feel while consuming a service. The question concerning satisfaction research

is whether affect can and should be incorporated in the currently employed

satisfaction models to better capture the experiential nature of services.

Psychological research into the concept of affect and its causes is reviewed in

Chapter IV, and four hypotheses on the inclusion of affect in the disconfirmation-of-

expectations model are developed in Chapter V.
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Chapter III

The Impact of Fieterogeneous Service

Performances on Consumer Satisfaction

In Chapter II, the potential impacts of four typical features of services on

satisfaction were discussed. One of these features, namely heterogeneous

performances of services, has been examined neither conceptually nor empirically

by satisfaction researchers. However, there is reason to believe that consumers

are familiar with the high degree of heterogeneity in service performances and,

therefore, also hold heterogeneous performance expectations. This chapter tries

to examine the impact of heterogeneous performance expectations on

disconfirmation models.

In the first section, some operations management issues are addressed. In

operations management the heterogeneity issue has been examined from an

operations efficiency perspective with direct implications for consumer choice.

Section two reviews the literature on performance heterogeneity in the context of

the consumer choice process. In particular, it reviews work on perceived risk and

multiattribute modelling. In section three, the decision science literature on

decision making under uncertainty is reviewed and a number of conclusions are

drawn. An important conclusion for this thesis is that neither the work in
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consumer behaviour nor in decision science has addressed the post-decision stage

which could help to develop theories on the impact of heterogeneous performance

expectations on satisfaction. In the k- ctio; , t.o hypoth -:es about the impact

of heterogeneous performance expectations on consuriler satisfaction are

developed on the basis of the disconfirmation-of-expectations model.

1 Why is Heterogeneity Important - An Operations Management Perspective

Operations management and marketing theorists have dealt with the heterogeneity

issue from the perspective of operations efficiency. They have concluded that

workflow and task uncertainty introduced by customers decrease potential

operations efficiency (Slocum and Sims 1980) by limiting the scope for

industrialization of services via application of systems and machines, and by

limiting opportunities for specialization and division of labour (Levitt 1972,

1976).

Several methods for reducing the workflow and task uncertainty inherent in

service encounters have been proposed. Chase (1978, 1981) suggests that

customer contact time should be minimized to reduce customer induced

uncertainty. Mills and Moberg (1982) propose client selection and socialization,

as well as routinization of the service encounter as means of reducing task uncer-

tainty. These methods of uncertainty reduction result in simplified service

encounters, fewer customer/service employee interactions and increased efficiency.
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It has therefore been concluded that there is a negative correlation between

possible operations efficiency and the degree of customization offered (Chase

1981; Mills and Moberg 1982). Service prov!er' have o trade-off bet-'een the

two (Surprenant and Solomon 1987).

Mills and Moberg (1982) showed the extreme points of this trade-off by

developing two models: a full-service model and a restricted service model. The

full-service model is characterized through a minimally restricted and routinized

service encounter. Customers have a maximum number of choice and interaction

possibilities. Service employees' expertise and decision making discretion are at

very high levels. The control of the service employees is collegial and primarily

related to the possession of skills rather than to the actual production process.

Operations efficiency is limited by the high level of unpredictability (customer and

employee behaviour) in the service encounter.

In the restricted service model the encounter is highly routinized and sealed off

as much as possible from client-created uncertainties. Customer behaviour is

standardized and service choice is very limited. Rules and regulations for

employees and process control are enforced by management. Employees have very

little discretion concerning decisions and behaviour. High levels of operations

efficiency can be achieved as uncertainties are minimized.

Service organizations have to trade-off the costs and benefits of full-service against

those of restricted-service as suggested by Mills and Moberg (1982). This requires
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an understanding of the impact of standardization on the consumer choice and

satisfaction processes. Standardization involves lower degrees of freedom in

behaviour for both service employees and consumers in a service production

process (Shostack 1987), which in turn leads to a lower performance

heterogeneity (Levitt 1976). The impact of performance heterogeneity on

consumer choice behaviour has been examined extensively (e.g. Diamond 1988,

Meyer 1981, Sarel 1978). This research is reviewed in the next section.
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2 Performance Heterogeneity in the Choice Process - A Consumer Behaviour

Perspective

In the consumer behaviour literature, the service purchasing process is frequently

divided into two complex stages: (1) the prepurchase choice, and (2) the

consumption and postpurchase evaluation stage (Bateson 1989, p. 80-83; Fisk

1981). The prepurchase stage is basically a decision making process, whereby

consumers evaluate available alternatives. The outcome of the prepurchase stage

is a decision to buy the best option available in the eyes of the individual. The

second stage encompasses the interactions between customer and service firm (this

includes production, acquisition and consumption of services) and the service

evaluation process. Its outcome is a satisfaction evaluation by the consumer.

Perceived risk plays an important role in theories of pre-purchase choice.

Consumers perceive risk when they make purchase decisions and employ strategies

to reduce this risk. The first subsection of this section reviews the impact of

performance heterogeneity on perceived risk. Generally, multiattribute-type

models have been used to describe consumer decision making processes. To

increase the normative scope of perceived risk theory, researchers have

incorporated risk at the attribute level (i.e. uncertain attribute performances)

rather than at the overall product/service level. The second subsection focuses on

consumer evaluate of alternatives with uncertain attribute levels, i.e. of

heterogeneous performances.
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Two main conclusions are presented in the third subsection. First, according to

both the perceived risk and multiattribute literature, performance heterogeneity

can have significant impact upon consumers' decision making. Second, neither of

the two bodies of literature has addressed the post-purchase stage or provided a

framework that would allow to develop theories on the impact of heterogeneous

performance expectations on consumer satisfaction.

2.1 The Impact of Performance Heterogeneity on Perceived Risk

Consumers have to make decisions regarding what services to buy, whom to buy

from and when to buy. As the outcomes of such decisions are often uncertain,

consumers face some degree of risk in making them. The concept of perceived

risk has become well established in the marketing literature as one of the key

determinants of consumer behaviour. Perceived risk is defined as the uncertainty

that consumers face, when they cannot foresee the consequences of a purchase

decision. Working from this definition, Bauer (1960) identified two dimensions

of perceived risk: (1) consequence - the degree of importance and/or the degree

of danger inherent in the outcome of any consumer decision, and (2) uncertainty

- the subjective probability of an outcomes.

Other researchers have conceptualized perceived risk as multidimensional. Jacoby

and Kaplan (1972) suggest that the major types of risk consumers perceive include

performance, social, financial, physical and psychological risks. Furthermore,
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Roselius (1971) suggests that time and hazard are also components of perceived

risk.

Recently Diamond (1988) conducted a study to test the relative impact of Bauer's

(1960) two dimensions of perceived risk which were operationalized as (1) the

magnitude of possible negative consequences and (2) the probability of their

occurrence. Diamond built on Kabneman and Tversky's (1979) prospect theory.

This theory posits that people combine both probability and consequence

perceptions to judge uncertain outcomes. Judgements are described by a value

function of the consequences multiplied by a weighting function of the

probabilities. Diamond conducted an experiment with imaginary car purchases

whereby two variables were manipulated: the magnitude of a potential negative

consequence (the amount of a possible repair bill), and the probability of that

consequence (the repair being necessary).

The results of this study show that in low-probability/high consequence situations,

the subjects were affected more by the magnitudes of the consequences than by

their probabilities, which means that individuals may uniformly disregard very low

probability outcomes (Diamond 1988). In the high-probability/low consequence

situations, the subjects were affected more by probabilities rather than

consequences. For example, subjects preferred a car with a 30% chance of a $350

repair bill to a car with a 60% chance of a $175 bifi (the expected bill is $105 in

both cases). Diamond's research has provided further insight into the relative

importance of Bauer's two dimensions of perceived risk. In particular, he draws
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attention to the inappropriate, although often implicitly held assumption that

perceived risk is the product of uncertainty and consequence.

Other determinants of perceived risk have been investigated. For instance, it has

been shown that perception of risk varies between people (high-risk versus low-

risk perceivers; Currim and Sarin 1983), the purchasing situation (e.g. non-store

retailers versus store retailers; Korgaonkar 1982), the culture (e.g. risk is a less

important determinant of consumer behaviour in Mexico than in the United

States; Hoover, Green and Saegert 1978) and the product category (products can

be classified on the basis of type and intensity of perceived risk; Cunningham

1967).

The perceived risk literature shows that consumers are risk averse and, therefore,

strive to reduce the level of perceived risk in the decision-making process. The

higher the perceived risk, the greater they strive to (1) increase the predictability

of the various purchase decision outcomes, (2) limit the magnitude of the

possible negative outcomes, and (3) decrease the probability of occurrence of

those outcomes. For example, the magnitude of potential consequences can be

reduced by buying smaller quantities or lowering aspiration levels. Some of the

strategies applied by consumers reduce uncertainty are increased information

seeking, brand loyalty, selection of well-known brand names, reliance on store

image and seeking reassurance (Schiffman and Kanuk 1987, p. 214-20).
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Services as High Risk Products

Services have often been considered as being perceived by consumers as more

risky than products (Guseman 1981, Zeithami 1981). There are a number of

reasons for this view.' First, services show a higher unit-to-unit variability than

products due to difficulties in quality control (DeSouza 1989), customer

involvement in the production process (Zeithaml 1981) and the variance of the

technical and social capabilities of service employees (Krughoff 1981)2). Second,

it is very difficult to evaluate service quality before purchase because many aspects

of quality can be evaluated only after consumption (experience attributes) or may

not be amenable to evaluation at all (credence attributes) (Parasuraman et a!

1985, Zeithaml 1981). Finally, consumer participation in the service production

process implies that the cost of a service not only encompasses the price but may

also include time as well as mental and psychological effort. A wrong decision

may result in a loss of these inputs, and hence consumers perceive a higher level

of risk (Hui 1988, p. 36-7).

1 For a detailed review refer to Hui (1988), p. 36-7.

2 Refer to chapter ii, Section 2.4 for a more detailed review of the causes of performance
heterogeneity of services.

For a review on search, experience, credence and ambiguous attributes refer to Chapter II,
Section 2.1.	 -
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2.2 Performance Heterogeneity Included in Multiattribute Models

Multiattribute models hrve be used exter- veiy to simulate evaluations of

products and services in the decision making process (Bateson 1989, P. 83-9;

Sarel 1978). According to these models, consumers evaluate a number of salient

attributes of each alternative and weight them in relation to their importance.

The final choice is made on the basis of a combination of these weighted attribute

scores. A number of methods of combination have been proposed. The most

commonly applied is the linear compensatory model, in which the weighted

attribute scores are simply added and the alternative with the highest overall score

is chosen.

To increase the normative scope of perceived risk theory, researchers have

incorporated risk at the attribute level rather than looking at perceived risk of an

overall product/service level. A review of these multiattribute models with risky

attributes is provided in this section.

Performance heterogeneity in multiattribute models is basically concerned with

(1) uncertain attribute performances and (2) the associated consequences for

each potential outcome. Meyer (1981) conducted a laboratory experiment that

examined the impact of uncertain attribute performances on attribute evaluation

and choice behaviour. Sarel (1978) examined the impact of the associated

consequences of potential outcomes on choice behaviour. Meyer's and Sarel's

experiments are reviewed in the following paragraphs.
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Meyer (1981) tested the hypothesis that an increase in expected variance of

attribute performance results in a lower evaluation of the overall product or

service. Descriptions of sets of hypothetical pizza restaurants in a number of

imaginary cities were used as stimuli. Several "expert" ratings were provided

about the overall quality of each restaurant. These ratings were on a 0 - 100

scale, 100 meaning best pizza restaurant in the US. In each imaginary city (that

is, set of restaurant descriptions) one restaurant was singled out as the "target

restaurant". The means and variances of the target restaurants' quality ratings

were manipulated in a factorial design. The subjects were asked to indicate the

probability of selecting the target restaurant in each city for a dinner out.

Analysis of variance revealed significant main effects for both the expected mean

performance and its variance in each of three experimental subdesigns. This

means that an increased variance in the expected performance had a significant

negative impact on the probability of choosing the target restaurant. Meyer's

hypothesis was therefore supported that an increase in the variance of expected

performance results in a decreased perception of utility.

Furthermore, the expected mean performance and the variance of expected

performance showed a significant interaction in two of the three subdesigns and

a marginally significant interaction in the third (p< .10). This interaction between

mean and variance implies that the marginal effect of each is not constant, but

varies as a function of the level of the other. For example, when the expected

attribute performance is low, variability matters little (the utility remains low),
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but when the expected mean performance is high, variability matters more. In

other words, once one variable takes an unacceptable level (low mean

performance or high variability) it is difficult to ccpensate for this value by

improving the value of the other variable.

In summary, consumers prefer attributes with small variances in performance, and

may therefore trade off between predictability (variance of performance) and

expected mean performance. From a managerial point-of-view this means that

ensuring a higher degree of predictability can offset a lower level of performance.

Sarel (1978) manipulated the magnitude of the consequences of potential

outcomes while keeping the degree of uncertainty constant across the

experimental conditions. He operationalized two levels of risk (magnitude of

consequences) with a simulated choice of a restaurant for occasions of different

importance. On one occasion, the subject would attend the restaurant with

his/her boss and an important customer (high consequence situation). On the

other occasion the subject would attend with his/her friends for a casual meal

(low consequence situation).

The results of his work show that consumers evaluate alternatives with uncertain

attribute performances lower in high consequence situations than in low

consequence situations. This means, an alternative with high performance

uncertainty becomes less attractive the higher the potential negative consequences

of poor performance. Furthermore, Sarel showed that consumers do not base

96



their evaluations only on the mean performance of attributes but also on the

extreme tails of the performance distribution (termed unacceptable and

outstanding thresholds). Sarel's results indicate that consumers t'y to ;cduce ris'

by focusing on the unacceptable threshold in high consequence situations, while

in low consequence situations they put more emphasis on the outstanding

threshold (risk-taking behaviour).

Sarel's findings are in contrast to the generally applied multiattribute models. The

implicit assumption in most of these models is that consumers base their decision

strategies on some derivate of the expected mean performance, as it is the case in

the classical Fishbein (1967) expectancy-value model. The Fishbein model

assumes that an attitude towards an object or its relative attractiveness can be

represented as a combination of the product of (1) a belief component for each

attribute, which is intended to measure the probability that a brand offers that

specific attribute, and (2) the importance an individual gives to that attribute.

This model suggests that consumers should choose the alternative with the highest

score irrespective of the shape of the probability distribution. The model assumes

that decision makers are risk neutral (Coombs et al 1970). This assumption has

been refuted by Sarel (1978).
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2.3 Summary and Conclusions

When performance heterogeneity can have negative consequences for 'ciisimers

(e.g. variance in the departure time of airplanes, the quality of food in a

restaurant, the perceived attractiveness of haircuts), their perception of risk will

increase and bear on their decision making processes (Sarel 1978). Perceived risk

theorists have concluded that consumers are risk averse and strive to lower the

level of perceived risk by reducing the magnitude of possible negative

consequences and/or the probabilities of their occurrences.

Research using multiattribute models with uncertain attributes showed that

consumers prefer attributes with small variance in performance over those with

high variance. This suggests that consumers trade-off expected mean performance

against expected variance in performance. Furthermore, a low variance in

performance was shown to be more important for consumers when the magnitude

of potential negative consequences was high.

In summaly, according to both the perceived risk theory and multiattribute

models, performance heterogeneity can have significant impact upon consumers'

decision making. Unfortunately, neither of the two bodies of literature has

addressed the post-purchase stage or provided a framework that would allow to

develop theories on the impact of heterogeneous performance expectations on

satisfaction.
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3 Decision Science Literature on Variance of Expected Outcomes

Decision making under risk has been extensively addressed in the area of decision

science. First, a brief introduction to the main concepts of decision making under

risk is given. The theories of the descriptive school seem to be in line with the

perceived risk and multiattribute models discussed in the previous section. Similar

to the work in consumer behaviour, the decision science literature also does not

address the post-choice stage or provide a framework for developing theories on

the impact of expected performance heterogeneity on satisfaction.

Second, the scarce literature on the perception of variance is reviewed. This

literature shows that people actually can distinguish different levels of variability

and can estimate confidence ranges. This supports further the proposition that

people perceive heterogeneity in service performances. An other important finding

is, from a methodological point-of-view, that variance expectations can be

conveniently and effectively manipulated by presenting data sets to subjects.

Finally, the findings of this section are summarised.
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3.1 Decision Making Under Risk - Normative and Descriptive Models

Decision making under risk has been investigated by both theorists of the

normative school, who prescribe rules for optimal choice, and of the descriptive

school, who focus on how decisions are actually made. The main models of the

normative school are reviewed in the next few paragraphs.

The Expected Value Model ignores all features of the distribution of outcomes

other than the mean. The expected value (EV) is: EV = E P 1V , where P and V

are, respectively, the probability of occurrence and the value (usually measured

in monetary terms) of the ith consequence. This model assumes that decision

makers are indifferent between alternatives with the same EV, and choose the

alternative with the highest EV irrespective of the shape of the probability

distribution of outcomes. This means for example, that a person would be

indifferent between taking an action that leads to a sure £500 and an action that

is characterized by a 50% chance of gaining £1,000 with a 50% chance of gaining

nothing.

In the Expected Utility (EU) Model the objective values V1 are replaced by

subjective utilities [U(V1)] for all values. Decisions are based on maximization of

expected utility: EU = E P1 U(V1). This model allows individuals to have different

utilities for the potential consequences and hence different preferences among

risky alternatives. For example, a risk-seeking person would prefer the option

with a 50% chance of gaining £1,000, rather than taking the sure £500. A risk-
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averse person on the other hand would prefer the sure £500. An individual with

linear utility function is said to be risk-neutral (Hogarth 1987) and would behave

in the same way as described in the expected value model.

The Subjective Expected Utility (SEU) Model is a further development of the EU

model and substitutes for the objective probability P 1 a perceived or subjective

probability S(P 1). In other words, this model allows for different probability

perceptions. Decisions are based on maximization of SEU: SEU = E S(P,) U(V1),

where S(P1) is the subjective probability corresponding to the objective probability

of the ith consequence. Over the last three decades, the SEU model has received

much attention in the literature. The model seems to provide a good fit to choice

data (Sarel 1978). In contrast to the EV and EU models, which are strictly

normative, the SEU model can also be used to describe decision making of under

risk (descriptive school).

In contrasting to the models which postulate maximization of expected value or

utility, several security models have been developed which emphasize minimizing

or limiting risk. For a review refer to Day et al (1971).

The descriptive school of decision making focuses on how decisions are made in

the real world rather than trying to provide guidelines for decision making. The

main descriptive models are Prospect Theory and the Ambiguity Model.
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Kahneman and Tversky (1979) formulated Prospect Theory, which builds on the

Expected Utility Model. Prospect Theory has two components, a value function

that plays the role of the utility function in the expected utility model, and a

weight function. The value function (Figure 3-1) has three characteristics. First,

values are assigned to changes in wealth or welfare (gains or losses) rather than

to final assets. That is, people are assumed to think in terms of gains or losses.

The key psychological insight behind this assumption is that, since people have

limited information-processing abilities, they are sensitive to differences. Thus, it

is natural to think of outcomes in terms of deviations, usually increases or

decreases from the status quo. The second characteristic of the value function is

that its shape captures the notion that people are more sensitive to differences

between outcomes the closer these are to the status quo. The third characteristic

of the value function is that its slope over the range of losses is greater than its

slope over the range of gains. This translates the notion that people experience

losses and gains with different levels of intensity. Specifically, losses loom larger

than gains.

According to Prospect Theory, decisions are based on maximization of expected

increase in value (ELy): ELy = E P1 1V1, where P1 and lV are the probability and

the increase in value of the ith consequence, respectively.

Prospect Theory assumes that people know the precise (objective) probability

distributions of outcomes as in the expected utility model. The cases where they

do not are addressed by the Ambiguity Model.
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In the Ambiguity Model (Einhom and Hogarth 1985), people are assumed to

assess ambiguous probabilities for alternative outcomes by first anchoring the

prc 2 of one ouLcome, and then mentally simulating the probabilities of

other potential outcomes. The assessment of uncertainty in conditions of

ambiguity therefore involves a compromise between "what do I know best" (the

anchor) and "what could be the probabilities of other outcomes?" (the product of

imagination and mental simulation).

The descriptive models discussed so far ignored the risk preferences of individuals.

This issue was addressed by Coombs (1975), who proposed Portfolio Theor y in

which risk preferences play a central role. According to Coombs decisions are

made on the basis of a compromise between maximization of expected value and

optimization of risk. Portfolio Theory assumes that individuals have an ideal level

of risk at each level of expected value, which allows for trade-offs between higher

potential payoffs and uncertainty. The notion of an optimal risk level is intuitively

appealing and might be useful as a complementary approach to theories proposed

earlier (Sarel 1978).
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3.2 The Perception of Variability

In the litetature in perceived risk and multiattribute models it is often implicitly

assumed that people perceive variability of product or service performances.

However, none of this research has addressed the perception of variability directly.

In the decision science literature a limited amount of work has been done that

suggests that people perceive and compare the variability of distributions and can

estimate confidence ranges. The first subsection reviews research on how people

discriminate between the variability of different data sets. The second subsection

looks at research on how people estimate the variability of a single data set.

Discrimination Between the Variability of Different Data Sets

Fike and Ferrell (1977) and Fike (1977) reviewed the literature on variability

perception. They concluded that many individuals consistently detect the sample

with the higher variability when comparing two data sets. This holds even when

the data sets are presented in quite different forms, for example as points on a line

or as verbal descriptions.

For example, Rich (1977) conducted a study in which data sets were presented

as histograms, and subjects compared the variability of the data sets. Rich drew

the following conclusions. In spite of making reasonably accurate estimations of

variability, people tended to use heuristics that produced consistent mis-estimates:

(1) Outliers tended to be ignored if they were sufficiently separated from the rest

of the sample, (2) if the shape of the histogram tapered off on either end with
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progressively increasing spacing between data points, the sample tended to be

perceived as having a higher variability than if it were more uniform, and (3) if

the shape and size of two histograms were very similar, the corresponding data

sets tended to be perceived as having the same variability, independent of where

the sample points were located.

Percet)tion of Variability of Single Data Sets

Some studies were conducted to investigate the perception of variability of single

data sets. Fike and Ferrell (1977) distinguished between the perception of

variability (1) when sample data are provided, and (2) when sample data are

provided.

When no sample data are provided, people can base their judgement about

variability of outcomes only on logical derivation and/or their memory.

Experiments show that people tend to underestimate confidence ranges (e.g. 90%

confidence ranges) in these situations (e.g. when estimating the variability of the

winners' final scores in golf tournaments based only on memory and logical

derivation). The true values lie outside those ranges far more often then people

estimate. This phenomena of hypercertainty (being more certain than the data

allow) suggests that subjective probability density functions are much too narrow

(Fike and Ferrell 1977).

In situations where sample data are provided. people estimate confidence ranges

with reasonable accuracy. The estimates do not show the extreme hypercertainty
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characteristic of estimates made without sample information (Fike 1977). The

researcher suggests that when data are directly presented, the perception of

variability is akin to basic perceprual rc :e3ses and heuristics that are used

include organization and smoothing principles common to much perception (e.g.

outliers tend to be ignored).

Fike and Ferrell (1977) concluded that when sample data are provided, the

accuracy of estimation is always superior to the accuracy in situations where

data are available. This is because when data are provided, people have to rely

on their memory and logical thinking with large intersubject differences due to

differing experiences, perspectives and logical thinking.

3.3 Summary and Condusions

The literature on decision making under uncertainty can be categorized into

normative and descriptive. Several normative models, which can aid people in

their decision making, have been proposed. Some commonly applied models,

which are based on probability distributions, were discussed. Three descriptive

models were reviewed. These models suggest that people assign subjective values

to changes in wealth or welfare (gain or losses) rather than to final wealth or

assets (Prospect Theory) and weight them with subjective probabilities (Ambiguity

Model). Furthermore, Portfolio Theory suggests that people compromise between
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maximizing their expected utility and optimizing their risks, which implies that

each individual has an ideal level of risk for each expected value.

As variability is an important underlying dimension of risk, research on how

people perceive variability has been carried out. It has been shown that people

can estimate the variability and 90% confidence ranges of samples with reasonable

accuracy when the raw data are provided. However, when data are presented

and people have to rely on their memory and/or logical thinking, they tend to

underestimate variabilities and confidence ranges.

A number of conclusions with respect to heterogeneity in consumer choice

processes can be drawn. First, expected variance in outcomes has been extensively

researched in the decision science literature. The concepts reviewed (e.g. the

prospect and ambiguity theories) support recent developments in marketing, such

as theories about the evaluation of uncertain attribute performances (Meyer 1981)

and magnitude of potential consequences (Diamond 1988, Sarel 1978).

Second, neither decision science nor consumer behaviour research has addressed

the post-choice process which could help to develop theories on the impact of

heterogeneous performance expectations on the satisfaction process.

Third, the research on variability perception shows that people actually perceive

different levels of variability, although people tend to underestimate confidence

ranges when no data sets are provided. This supports the implicit assumption in
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much services marketing literature that consumers know about the high variability

of service performances.

Finally, the relatively high accuracy in variability perception obtained with

presentation of data sets suggests a convenient way for researchers to manipulate

expectations about the variability of service performances.
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4 Summary and Hypotheses Development on the Impact of Performance

Heterogeneity on the Evaluation Stage - Hypotheses II & ifi

The discussion in the first section of this chapter highlighted the fact that a

predictable service encounter is favourable from an operations management

perspective. Through industrialization of service production, minimization of

customer contact time, client selection and socialization, as well as routinization

of the service encounter, both workflow and task uncertainties can be minimized

and operations efficiency maximized. For customers this generally means that a

restricted and standardized (i.e. not customized) service is provided. Apart from

direct consequences of a more efficient service production (i.e. lower price), it also

has the following positive aspect. For consumers, perceived risk will be reduced

through reducing the high degree of performance heterogeneity typically found in

services.

The impact of performance heterogeneity on the consumer choice process and on

the perceived risk inherent in any purchase decision has been well researched.

This research has shown that perceived risk increases with the magnitude of

potential negative consequences and the probability of their occurrence. Research

in the context of multiattribute models has shown that higher uncertainty about

the likely attribute performance results in discounted attribute evaluation. This

discounting will be greater the greater the potential negative consequences.

Therefore, consumers seem to trade-off expected performance heterogeneity

against mean performance.
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Research in the areas of consumer behaviour and decision making under

uncertainty stands in sharp contrast to the study of post-purchase evaluation.

Satisfaction researchers have always implicitly assumed point-expectatioas;

performance heterogeneity has never been considered. This is surprising,

considering the fact that services generally have a higher degree of unit-to-unit

variability than products (e.g. Berry 1980, Krughoff 1981).

The review of variance perception has shown that people can estimate confidence

ranges reasonably well. Therefore, it would seem logical that consumers hold

some kind of confidence range in which they expect certain service performances

to occur. In other words, it is suggested that consumers expect a mean

performance with some confidence range and/or standard deviation, whereby the

expected confidence range and/or standard deviation may vary between service

classes, service providers and even service employees of the same service company.

The impact of expected performance heterogeneity on satisfaction outcomes has

not been addressed yet, although a clear understanding of its effects seems crucial

for strategic decisions concerning the classical trade-off between standardization

and customization, quality specffication, quality control and investment in service

uniformity within and across outlets.

Two simple hypotheses can be deduced within the context of the disconfirmation-

of-expectations model. A test of these hypotheses should offer a first insight into

the effects of expected performance heterogeneity on satisfaction processes. The
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first hypothesis deals with processes leading to confirmation, and the second deals

with processes leading to disconfirmation.

First, the disconfirmation-of-expectation model predicts that any performance that

meets pre-consumption expectations leads to confirmation, and subsequently to

satisfaction outcomes. Although never stated explicitly by satisfaction theorists,

this well corroborated theory can be extended to variance expectations: assuming

a unimodal distribution of performance expectations, consumers should not be

"surprised" when they perceive a performance that falls within some confidence

interval of their expected performance distribution. In other words, consumers

should experience confirmation when the performance is close to their expected

mean performance, independent of the expected variance. The following

hypothesis can be put forward on the basis of this line of argument:

Hypothesis II:

In situations where perceived performance and the expected mean

performance are approximately equal, consumets experience confirmation

independent of the expected variance in performance.

In disconfirmation situations, the magnitude of disconfirmation is a function of the

difference between expected performance and perceived performance. One can

argue that the perceived probability of a particular difference occurring becomes

larger, the larger the expected variability in performance. In other words,
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consumers should be less surprised to encounter a performance that deviates from

the expected mean, if they expect performances to vary a lot than if they do not

expect performances to vary at all. If this relationship holds, the following

hypothesis should be true:

Hypothesis ifi:

En disconfirmalion situations, consumers who hold mean performance

expectations with some degree of variation around the mean, experience

smaller magnitudes of disconfirmation than consumers who hold point

expectations.

A test of Hypotheses II and III was considered a first step in exploring the impact

of expected performance heterogeneity on disconfirmation and satisfaction

processes.

113



Chapter IV

The Concept of Affect: Research and

Theoretical Developments in Psychology

In consumer behaviour theory, affect seems to be a crucial variable for capturing

the experiential nature of services. In particular, the environmental psychology

approach suggests that attributes of retail store environments, such as brightness,

crowding, aisle width, colours and music, drive the affective state of consumers

in the store (Donovan and Rossiter 1982). Control theory holds that perceived

control is an important determinant of affect in the service encounter, and this

affective state in turn determines the behaviour of consumers. If affect is to be

included in satisfaction models to capture the experiential nature of services, we

need to understand the concept of affect and its causes. The aim of the chapter

is to provide this understanding.

Furthermore, this chapter lays the foundation for two important issues of the thesis.

First, it provides the basis for selecting the currently best available conceptualization

of affect to be used in the thesis. This is Russell's (1978, 1980) circumplex model

of affect. Second, the review shows that cognitive processes of any degree of

complexity can cause affective responses. This conclusion serves as a basis for the

hypotheses development in Chapter V on the impact of disconfirmation-of-

expectations on affect.
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In this chapter the affect literature in psychology is reviewed. In the first section,

the concept of affect is presented, which includes its definition, its delineation from

cognition, and the different models of affect that have been proposed. The second

section reviews the causes of affect. This section is of particular interest. In it,

the recent challenge to the traditional view that cognitive processes are necessary

causal antecedents of affect is examined. A summary of the chapter is provided

in the last section.

1 The Concept of Affect

Affect is a diffuse concept, hard to describe and even harder to differentiate and

classify. This makes affect a difficult construct to investigate theoretically and

empirically. As a consequence operationalizations and measures vary widely. Given

this, a clear definition and terminology are needed, not because there might be right

or wrong answers to them, but because unless they are settled, conceptual

discussions will be impeded. The prevailing definitions in psychology are presented

in the first subsection and a delineation of affect and cognition is outlined in the

second subsection. In the third subsection, different conceptualizations of affect

are discussed and compared. Finally, some conclusions are drawn.
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1.1 Definition of Affect

In the psychology literature, affect is typically treated as a synonym for feelings

and emotions. For example, Simon (1982) defines affect as a generic term that

includes evaluations, moods (other theorists refer to those two as feelings) and

emotions.

Feelings include subjective reactions that are essentially either pleasant or

unpleasant. The feelings most frequently studied by social psychologists are affective

evaluations: that is, simple positive and negative reactions (attraction, liking and

so forth) to stimuli such as people, objects or experiences (Fiske and Taylor 1984).

Evaluation refers to cognitive association of cognitive labels attributing positive

or negative valence to objects or events (Simon 1982). Evaluations can be

distinguished from moods which do not have a specific target and do not interrupt

attention. One can have an evaluative reaction toward another person, but one

typically does not have a mood reaction toward another person. Like evaluation,

mood is primarily considered as simply positive or negative (Fiske and Taylor 1984).

Moods refer to affect that provides a context for ongoing thought processes without

noticeably interrupting them and whereby only low levels of arousal are experienced

(Simon 1982). Typical examples for moods are sadness and happiness.

Emotion refers to affect that interrupts and redirects attention, usually accompanied

by arousal of the autonomic nervous and endocrine systems. These interrupting

emotions may originate in sensory stimuli (e.g. detection of a rapidly moving object),
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in stimuli coming from the autonomic nervous system (hunger) or by evocation

of affect-tinged items in long-term memory (recall of an embarrassing experience)

(Simon 1982).

1.2 Delineation Between Affect and Cognition

Affective and cognitive processes are difficult to separate because they are highly

interrelated, at least on the prevailing assumption that the affective response to

anything depends upon the way in which it is first perceived and cognized.

Nevertheless, several theorists have developed conceptual differentiations between

the two concepts.

KuhI (1986) distinguished between cognition and affect in the following way. He

assumes that cognitive and emotional processes relate to the world in different ways.

The term cognition refers to those processes that mediate the acquisition and

representation of knowledge about the world, i.e. processes that have a represen-

tative relation to the world of objects and facts. Affective processes evaluate the

personal significance of those objects and facts.

Fiske and Taylor (1984) give some further differentiation: affect includes

evaluation, preference, differentiated emotions and defensive attribution, while

reactions representing cognition include attention, inference and memory. Affect

and cognition differ in quality. For example, one can be wrong about a recognition
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judgment but not about an affective judgment. One can also argue that recognition

judgments are more complex than affective types of judgment. In general, Fiske

and Taylor (1( 1) ugst tt affective judgments are by nature subjective, simple

and direct.

Russell et al (1981) distinguished between mainly affective components of meaning

(the semantic representation of emotion) and perceptual/cognitive components (e.g.

quiet versus noisy, clean versus dirty). Affect reflects a person's feelings about

(including attitude toward) an object; cognition reflects a person's implicit semantic

theory about (modes of categorizing) the object (Tzeng 1975).

In other words, the delineations between affect and cognition presented refer to

cognition as processes related to thinking and knowledge about the outside world

and its interaction with the self. Affect, on the other hand, refers to internal states

that may be caused by sensations, perceptions and thoughts.
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1.3 ConCeptuaIi7atlOns of Affect

Various theorists have tried to exaine th content o affect, the dimensions that

underlie affect and the types of affect that might oe distinguished. Different

approaches have been used. For example, typologies of affect were derived (1)

from facial expression research (Izard 1977, Tomkins 1980, Ekman et al 1983),

(2) from language-based research (Mebrabian and Russell 1974, Russell 1980,

Russell et al 1981) and (3) from logical theory derivation and testing based on

a psychoevolutionary perspective (Plutchik 1980). The derived conceptualizations

of affect are discussed and evaluated in the following subsections.

1.3.1 classifications Based on Facial Expression Research

Facial expression researchers build on the notion that the face provides immediate

and specific information on the internal affective state of humans. In addition to

its neural and experiential aspects, each fundamental affective state has a

characteristic facial expression (Izard 1977). These expressions are instinctive in

the sense that they occur reflexively as part of the emotional process.

Tomkins (1980), Ekman (1982) and Izard (1977) developed taxonomies of affect

on the basis of facial expressions which classify the variety of affective states into

small sets of fundamental or primary affects. These three taxonomies are in

substantial agreement about the basic categories of affective experiences (for a
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comparison, see Ekman, Friesen and Ellsworth 1982). Table 4-1 lists the

fundamental affects identified by Izard (1977).

Scales that measure facial expressions and movements have been developed. One

recently developed measure is the Facial Action Coding System (FACS) of Ekman

and Friesen (1978). The FACS differentiates between facial muscle actions as

observed by human operators. FACS includes most of the subtle differences in

appearance that results from muscle action. FACS encompasses 33 Action Units,

most of which involve a single muscle. The system has been shown to possess good

internal and external validity (Ekman 1982). However, learning the system takes

approximately five weeks on a part-time basis, which severely limits its application

on a large scale. So far, only few researchers (less than a hundred) have acquired

the skill to use the FACS.

To provide a tool for convenient measurement, Izard (1977) developed a subject

self-report verbal scale, the so-called Differential Emotions Scale (DES). The DES

instructions ask subjects to rate the extent to which each adjective of the scale

describes the way subjects feels at the present time. Single five-point intensity scales

are employed. The scale consists of thirtyadjectives, three for each of Izard's (1977)

ten fundamental emotions as listed in Table 4-1. The self-report DES is consistent

with external observations of subject's emotional facial expressions (Ekman, Friesen

and Ancoli 1980).
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A drawback of facial expression based models is that they conceptualise affect as

an unstructured collection of discrete emotions. In other words, our intuitions about

the similarities and differences among emotions are ot c ti.red by these models

(Smith and Ellsworth 1985). The conceptualisation of affect discussed in the next

section tries to model these similarities and differences in a two dimensional space.
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Table 4-1: Izard's (1977) Taxonomy of Affective Experiences

Basic Affect
	

Nature of Subjective Experience

Interest
	

Engaged, attentive, caught-up, curiously fascinated; when intense,
a feeling of excitement and animation

Joy
	 Sense of confidence and significance; feeling loved and lovable;

a good relationship to the object of joy

Anger

Disgust

Contempt

Distress

Fear

Shame

Guilt

Surprise

Hostility, desire to attack the source of anger, physical power,
impulsiveness

Feeling of revulsion; impulse to escape from or remove the object
of disgust from proximity to oneself

Superiority to other people, groups, or things; hostility (mild);
prejudice; coldness and distance

Sadness; discouragement downheartedness; loneliness and isolation;
feeling a miserable sense of loss

Apprehension to tenor, depending on intensity; sense of imminent
danger feeling unsafe; slowed thought; tension

Suddenly heightened self-consciousness, self-awareness; feeling
of incompetence, indignity, defeat; in mild form, shyness

Gnawing feelings of being in the wrong, unot right with others
or the self

Fleeting sense of interruption of ongoing thought, brief uncertainty;
amazement and startle
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1.3.2 Russell's Circumplex Mode! of Affect

Mehrabian and Russell's (1974) work builds directly on Osgood's (1969) repeated

identification of three dimensions of meaning: evaluation, activity and potency.

The Mehrabian and Russell (1974) framework stresses three analogous dimensions,

which they renamed to better reflect their interpretation of emotion: pleasure,

rousa1 and 4ominance - which together constitute the so-called PAD paradigm.

Mebrabian and Russell suggested that any specific emotions may be regarded as

positions on the three PAD dimensions. These researchers also propose that the

three basic bipolar dimensions mediate human behaviourial responses towards

environments and social situations. The three intervening variables (dimensions)

link all stimuli of environments and social situations to a variety of human

behaviours such as physical approach, task performance, explorations and

interpersonal relationships. These behaviours can be generalized along an approach-

avoidance continuum.

Mebrabian and Russell (1974) used more than a hundred affective adjectives along

which subjects had to rate numerous environments. The three affective dimensions

were determined through statistical data-reduction methods (principal component

analysis, factor analysis and cluster analysis).

More recent research, however, has failed to demonstrate dominance as a dimension

of affect similar to pleasure and arousal (e.g. Russell 1979, 1980; Russell and Pratt

1980; Russell et a! 1981). Russell has concluded that only two dimensions, namely
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pleasure and arousal, are sufficient to conceptualize affect. Dominance only

accounted for a very small proportion of the variance in affect. The original

Mehrabian and Russell (1974) model also hypothesised that the three dimensions

were orthogonal. However, in Russell's (1980) study, dominance was highly

correlated with pleasure (r=.65) and marginally correlated with arousal (r=.25).

Similar results were encountered in other studies (Donovan and Rossiter 1982,

Russell et al 1981). In addition, multidimensional scaling studies of affect indicated

that apart from dominance, there were a number of other dimensions beyond

pleasure and arousal contained in the meaning of verbal affect terms (Russell 1978,

Russell and Pratt 1980). These dimensions included locus of causation, importance

of the emotion and locus of control. Whereas pleasure and arousal each accounted

for substantial proportions of the variance in affect, each dimension beyond these

two accounted only for a trivia! proportion.

Russell and his associates have contended from these results that there exist two

categories of emotional terms that people employ to describe their affective states.

The first category includes those terms that primarily describe an individual's internal

state. Russell and his colleagues suggest that the two dimensions of

pleasure/displeasure and degree of arousal denote the internal emotional state per

se. All other dimensions belong to the second category and are suggested to be

clearly interpretable as cognitive/perceptual rather than affective in nature.

Examples of these dimensions are locus of causality, importance and dominance,

which are general information processing concepts. They denote beliefs about

antecedents and consequences of an individual's internal affective state. Accordingly,
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dominance as a cognitive/perceptual construct is hypothesized by Russell to be an

antecedent of pleasure and arousal rather than an independent affective dimension.

As a result of their stream of research Russell and his colleagues (Russell 1978,

1980, 1983; Russell and Pratt 1980; Russell et al 1981) have proposed a new

circumplex model of affect which is a modification of the original Mehrabian and

Russell (1974) model. The evidence for their circumplex model suggests that affect

can be represented by a two-dimensional space with three specific properties. First,

the two dimensions defining affect (pleasure and arousal) are independent of each

other. In the Russell and Pratt (1980) study, two principal components (eigenvalues

3.56 and 3.04) accounted for 82.4% of the variance, the next component accounted

only for a small increment in variance (eigenvalue 0.36). The first two components,

clearly interpretable as pleasure and arousal, also accounted for about equal

proportions of variance (44% and 38% respectively).

Second, the two dimensions are bipolar. As depicted in Figure 4-1, the eight

unipolar scales (for measures refer to Tables 6-10 and 6-11 in Chapter VI) fall on

four bipolar scales. Even though the scales were constructed separately and with

no overlapping items, each pair of scales was empirically shown to measure opposite

ends of the same continuum: arousing is opposite of sleepy, exciting is opposite

of gloomy, pleasure is opposite of displeasure and distressing is opposite of relaxing.

Third, the various affective states do not cluster about these axes (do not form a

simple structure), but are placed meaningfully throughout the space. Figure 4-2
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is an empirical plot of the eight scales located in a two-dimensional space defined

by their rotated principal components (Russell and Pratt 1980). For example, festive

or exciting places are both pleasant and arousing. Peaceful and comfortable places

are also pleasant but unarousing.

The Russell (1978, 1980) circumplex model of affect should prove valuable to

environmental and social psychologists in a number of ways (Russell and Pratt 1980,

Russell et al 1981). (1) It can be used in studies which are aimed at understanding

those objectively specifiable properties of environments and social situations that

produce or influence affective reactions (determining the antecedents of affect).

(2) The model can be used to explain behaviourial reactions to environments or

situations. For example, Mebrabian and Russell (1974) and Mehrabian (1980)

propose that affective reactions to environments influence diverse behaviours like

social interaction, drug consumption and work performance (determining the

consequences of affect). (3) The circumplex model of affect can also be used as

means of environmental and situational assessment (determining affective attributes

of environments and situations).

In summary, Russell's circumplex model of affect (1978, 1980) offers a means of

replacing the commonly applied but broad and vaguely defined categories of affect

with a conceptualization of more precise specification. This provides researchers

with a well founded base for hypothesis development and testing. Further research

will hopefully advance the understanding of the antecedents (e.g. stimuli and

cognitive processes) and consequences (cognitive processes and behaviour) of affect.
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1.3.3 Plutchlk's Eight Basic Emotions

PiutcH' '..	 -ived a rJssffication by adopting a psychoevolutionaxy theoretical

stance in which the primary emotions were seen as performing key adaptive

functions aiding species survival at all stages of evolution. In his opinion, the

struggle for survival requires the performance of eight adaptive functions. A basic

emotional and behaviourial component corresponds to each adaptive function (for

an overview refer to Table 4-2).

Table 4-2: Plutchik's Eight Basic Emotions

Adaptive Function
	

Basic Emotion
	 Behaviour

Incorporation
	 Acceptance

	
Affiliating

Rejection
	

Disgust
	

Repulsing
Protection
	

Fear
	

Escaping
Destruction
	

Anger
	

Attacking

Reproduction	 Joy	 Cooperating
Reintegration	 Sadness	 Crying for help
Orientation	 Surprise	 Stopping
Exploration	 Expectancy	 Exploring
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In a further structural elaboration, these eight primary components may be regarded

as pairs of polar opposites (acceptance and disgust, fear and anger, joy and sadness,

surprise and expc tancy). These polar opposites may be arranged in a circular

pattern or a circumplex (acceptance - fear - surprise - sadness - disgust - anger -

expectancy - joy) within a conic shape in which height conveys intensity: boredom

vs. disgust, fear vs. terror and anger vs. rage. More complex emotions can be

derived by mixing these primary emotions in varying degrees - much as one might

mix primary colours to obtain all possible hues. For example, joy blended with

acceptance gives love or friendliness; acceptance mixed with fear yields submission;

disgust combined with anger can produce hate, hostility or scorn (Plutchik 1980,

p. 162).

Figure 4-3 presents this structural model of affect. It depicts the eight basic

emotions somewhat like the section of half an orange, with the emotions of

maximum arousal at the top. The level of arousal ranges from a maximum at the

top to a state of deep sleep at the bottom. The shape of the model implies that

the affective states become less distinguishable at lower levels of arousal.

Plutchik (1980) conducted extensive research using a set of verbal rating scales

which he called the Emotion Proffle Index (EPI). Application of data reduction

techniques gave results that generally conformed to Plutchiks model of eight discrete

emotions.
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In summary, Plutchik proposes that affect can be defined by eight discrete emotions,

their combinations plus one arousal dimension. The drawback of Izard's model

of affect applies also o Pluthik's concept. It does not capture the similarities and

differences among the emotions. A model with dimensions along which the different

discrete emotions vary has not been provided by Plutchik.
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1.3.4 Comparison of the Concepts

A comparison of the three different taxonomies of aff, ckived frrn different

conceptual approaches (facial expression research, language based approaches and

psychoevolutionary theoretical argument) is made in Table 4-3.

As shown in the table, the is some agreement on the feelings and emotions

encompassed by the affect concept, although the three conceptualizations are based

on different approaches. For example, pleasure or joy is a dimension in all three

conceptualizations. A difference between these models is that the Russell model

explicitly encompasses arousal as a bipolar dimension. Izard's model has a number

of unipolar dimensions with different degrees of arousal. Arousal has a more explicit

role in Plutchik's model than in Izard's, but Plutchik also did not establish a clearly

identified dimension of arousal.

The second major difference between the three models is that Russell's model can

be used to describe similarities and differences between internal states of people

on two orthogonal dimensions. The other two modeis only define discrete emotions,

which do not capture our intuitions about the similarities and differences among

emotions (Smith and Ellsworth 1985).

The third difference between the concepts is that the Russell model separates

cognition from affect. Russell defines affect as an internal state of humans

comprising only pleasure and arousal. All other dimensions of affect that have been
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proposed are interpreted by Russell as being cognitive in nature and not belonging

to the concept of affect. In contrast, Izard's and Plutchik's models implicitly include

cognitive processes in their models. For example, both models inclt'le anger as

a discrete emotion which implicitly requires the cognitive construct of attributions

of causes.
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Table 4-3: Comparison of Different Taxonomies of Affect

Taxonomies:	 Izard
(1977)

Dimensions:	 10 discrete
emotions

Measurement:	 FACS,
observation

Theory Derivation:	 facial
expressions

Primary Affective

States:

Pleasure/Joy	 X
Interest	 X

Exciting

Expectancy

Surprise	 X
Arousal

Anger	 X
Distress	 X
Fear	 X

Sadness
Disgust	 X
Unpleasant

Shame	 X
Guilt	 X
Gloomy

Contempt	 X
Sleepy
Relaxation
Acceptance

Plutchik	 Russell
(1980)	 (1978, 1980)

8 discrete	 2 bipolar
emotions ^	 dimensions
1 arousal dimension

EPI, verbal	 verbal
rating scale	 rating scale

psychoevolu-	 language based
tionary
adaptation

x

x

x
x
x	 x

x
x

x

x
x

x

x

x
x

x

1 Eight unipolar affective states are presented in this column. According to Russell they can
be conceptualized by two orthogonal bipolar dimensions of pleasure-displeasure and arousal-sleepy.
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An empirical comparison of Plutchik's EPI and the original PAD paradigm was

conducted by Holbrook (1986) in the context of product/service consumption

experiences. Written consumption experiences were rated by subjects on Plutchik's

EPI and Mehrabian and Russell's PAD scales. Both measures showed good levels

of convergence validity. The Cronbach alpha for the EPI scales was .88 and .93

for the PAD scales. A canonical correlation analysis showed that the two PAD

dimensions (pleasure and arousal) alone explained 53.6% of the variance in

Plutchik's EPI, whereas four dimensions of the EPI model were necessary to achieve

a comparable level of explained variance (53.7%) in the PAD model. Holbrook

came to the conclusion that the PAD paradigm contains more information than

Plutchik's EPI even though its scales contain fewer items. Also, Holbrook

encountered strong intercorrelations between Plutchik's measures. This indicates

that fewer than Plutchik's eight basic emotions might be sufficient to adequately

represent affective states.

This empirical comparison was conducted with the PAD paradigm (Mehrabian and

Russell 1974) and not with the later modified version, the Russell circumplex model

of affect (1978, 1980). Similar results might be expected using only the two

dimensions, pleasure and arousal, without induding dominance as a third dimension.

This is- because dominance has accounted for only a small part of the explained

variance in many studies (e.g. Holbrook 1986, Russell 1978, 1980).

Similar to Plutchik's (1980) measures, problems of discriminant validity within

Izard's (1977) measures have been reported. Izard's measures of the basic affective
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states, derived from facial expression research, have been shown to correlate highly

(Westbrook 1987). These findings suggest some caution about the discriminant

validity of the DES and EPI scales.

Empirical studies show that the Russell's measurement scales have the highest

discriminant validity, and their predictive or explanatory power seems to be

empirically well corroborated. In contrast, Izard's DES and Plutchik's EPI scales

show high levels of correlation between the measures of their different dimensions.

This contradicts their claimed orthogonality. Furthermore, Russell's model uses

less dimensions and fewer scale items than the others, which makes its application

more convenient.

In sunimary, Russell's (1978, 1980) circumplex model of affect is empirically the

best corroborated model and has, in contrast to the other two models, no

discriminant validity problems. This makes the Russell model the most promising

framework for conceptualizing internal states of people.

1.4 Conclusions

A number of studies have provided strong support for Russell's (1978, 1980) two

dimensional circumplex model of affect. Its predictive and explanatory power as

well as its convergent and discriminant validity seem to provide good internal and
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external validity. Furthermore, the small number of items in its measures makes

this conceptualization convenient for use in marketing research.

Russell's model of affect suggests a redefinition of affect to the one presented at

the beginning of this chapter. All hitherto proposed definitions have not clearly

distinguished between varying degrees of arousal. The only hint at a differentiation

is the delineation between feelings and emotion, whereby feelings are implicitly

suggested to have low degrees of arousal and emotions to have high degrees of

arousal. However, the conceptualization proposed in the Russell model is more

explicit, concise and empirically corroborated. Therefore, the Russell (1978,1980)

conceptualization provided the definition of affect to be used in this thesis.
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2 Theories on the Causes of Affect

The previous section discussed definitions and conceptualizations of affect. This

section reviews theories on its causes. In particular, it is shown that cognitive

processes of any degree of complexity can cause affect. This conclusion serves as

a basis for the hypotheses development in the next chapter on the impact of

disconfirmation-of-expectations on affect.

To provide some understanding of affective experiences and their causes, a number

of theories about the relationship between affect and cognition are reviewed. The

traditional approach to affect was, and still may be, that of Schachter and Singer

(1962), Mandler (1975,1982) and Lazarus (1982,1984). These researchers argue

that cognitions are necessary antecedents of affect. Affect is viewed as a product

of cognitive processes and humans are viewed as primarily cognitive beings.

However, since the early 1980's many studies have been conducted to improve our

understanding of humans as cognitive-affective beings. Recent research in cognitive

psychology indicates that affective processes might operate independently of

cognition (Zajonc 1980) or precede cognition (Zajonc and Markus 1982).

This section does not try to provide a reconciliation of these views. Instead, it

argues that a large part of the prevailing controversy can be attributed to different

meanings given to the terms affect and cognition. On the one hand, some

researchers exclude innate preferences from the definition of affect (e.g. Mandler

1982) and on the other hand, some theorists define cognitive processes so broadly
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that they include all kinds of stimuli processing, even the unconscious perception

of stimuli (e.g. Lazarus 1982). This sectionwill show that a minimum of sensation,

perception cr information processing is necessary for affective response.

Furthermore, it will show that the types of cognition that cause affect can vary from

exceedingly simple to highly complex processes.

This section is structured so as to first review the independent and then cognition-

affect sequence theories. This order also corresponds to the complexity of the

cognitive processes involved. The independent theory deals with affective responses

to exceedingly simple and sometimes even unconscious cognitive processes (e.g.

the perception of physical or sensory stimuli). In contrast, the cognition-affect

sequence theories deal with very complex cognitive processes, such as those

explained by schema and appraisal theories. Schema theory looks at the match

between a stimulus and its internal representation, and appraisal theories deal with

the perceived meaning of stimuli beyond their physical and sensory aspects, such

as their causes, consequences and evaluations.

Although these alternative theories about the relationship between cognition and

affect are presented and discussed sequentially in the following three sections, they

are not mutually exclusive and may often operate together in various combinations

(Hoffman 1986). Hoffman pointed out that different cognitive processes may utilize

different aspects of the individual's sensory, perceptual and cognitive apparatus and

may even operate at different levels of consciousness. At the same time, Hoffman

also suggests that affect caused by the more elaborate cognitive processes like
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appraisal or schema processing may be more powerful and enduring than affect

elicited through more primitive processes like mere exposure or unconditioned direct

affective responses.

2.1 The Independent Theozy

Supporters of the independent theory argue that affective processes operate

independently of cognitive processes. That means that under some circumstances,

affective and cognitive processes might proceed in parallel without influencing each

other significantly (Zajonc 1980). Zajonc went on to propose that affect in fact

can precede cognitive processes. Moreover, affective processes may occur faster

and at a more basic level than cognitive processes.

2.1.1 Mere Exposure Research

A main pillar of the independent theory are the findings from mere exposure studies.

A mere exposure effect is a person's growing to like an initially unobjectionable

stimulus the more frequently it is encountered (Zajonc 1980). Zajonc (1980) and

Moreland and Zajonc (1982) established this effect empirically. In their studies

people were exposed to nonsense words, Chinese characters or tone sequences.

The results consistently supported the mere exposure effect - people like frequently

encountered stimuli better than less frequently encountered stimuli.
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The mere exposure effect was shown to be independent of subjects' abilities to

recognize a stimulus as familiar. The recognition of frequently and infrequently

encountered stimuli approximated only chance guessing in Zajonc's (1980) study.

In other words, people like frequently encountered stimuli better, even when they

do not remember that they have been exposed to them before. The same results

were found in a study employing dichotic listening tasks, in which subjects were

presented with tone sequences in one ear while their attention was focused on a

literary passage heard through the other ear. This experimental design virtually

eliminated any possibility of subjects recognizing the tone sequences (Moreland

and Zajonc 1982).

2.1.2 Unconditioned Direct Affective Responses

Affective responses can be elicited by physical-sensory stimuli. All that is needed

to elicit affect is the registration of a stimulus and a minimum of perceptual

organization. These responses include unconditioned affective responses (learning

is not necessary in contrast to conditioned responses) that appear to be involuntary

and sometimes unconscious (Hoffman 1986). Some researchers also refer to these

affective responses as innate preferences (Mandler 1982). This stimulus-affect

connection may operate in early infancy, before complex cognitive appraisal becomes

possible. These findings may be biologically based as explained by Gibson's (1979)

notion that an organism's perceptual system has evolved in order to register

information pertinent to survival.
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2.1.3 Conditioned Affective Responses

It seems likely that almost any stimulus can be conditioned to produce affective

responses. Among the important stimuli that often become conditioned elicitors

of affect are the sounds of words and the tone of voices. Words can become

conditioned stimuli for eliciting affect by being paired with an unconditioned

stimulus for that affect, such as an electric shock. Another example is fear as an

affective response to the sound of the word "cancer" (Hoffman 1986). Although

conditioned affective responses do not fit comfortably with the independent theory

of affect the underlying cognitive processes are still considerably less complex than

those considered in cognition-affect sequence theories.

2.2 Cognition-Affect Sequence Theories

A wide range of social psychology theories and research implicitly assume that

thought precedes affect. For example, most stereotyping or schema research is based

on the assumption of a cognition-affect sequence. For instance, people apply a

cognitive generalization to others on the basis of category membership, which in

turn determines affective evaluation (Bringham 1971). The same applies in attitude

research: cognitive consistency theories, such as dissonance theory, claim that

cognitive discrepancies precede the affective discomfort that leads to attitude change

(Abelson et al 1968, Festinger 1957). Weiner's (1980a, 1982) attribution theory

holds that perceived causes shape people's affective response to success and failure.
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All of this work provides strong evidence for a cognition-affect sequence paradigm

and supports the notion that cognitive processes are indeed a major cause of affect.

Cognition-affect sequence work can be divided into two broad areas: (1) affect

caused by schema interruption, fit and recall, and (2) affect caused by cognitive

appraisal, such as perceived consequences of an event, attribution of its causes and

comparison of the outcomes of some behaviour or situation with a standard. A

brief review of these two broad areas is provided in the subsections below.

2.2.1 Schema-Triggered Affect

A schema is a cognitive structure that represents organized knowledge about a given

concept or type of stimulus. A schema contains both the attributes of the concept

and the relationships among those attributes (Rumeihart and Ortony 1977, Taylor

and Crocker 1981). The schema concept specifically maintains that knowledge is

stored in an abstract form, not simply as a collection of all the original encounters

(Fiske and Taylor 1984). For example, a "professor" schema is stored in memory

as a general case abstracted from various specific professors. The schema then

organizes incoming information that is thematically related to professors. In other

words, people's schemata enable them to focus their stimuli processing.

The schema concept reflects a concern with top-down, conceptually-based or theory-

driven cognitive processes, as opposed to bottom-up or data-driven ones (Rumethart
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and Ortony 1977). Schema theory focuses on the ways in which prior theories

or concepts guide people in how they perceive, remember and make inferences from

raw data.

Two areas of research have dealt with the issue of schema-triggered affect. First,

several theories about affective responses to the interruption and the match between

a stimulus and a neutral representation (schema with neutral affective charge) are

reviewed. Second, research into affective charged schema is presented.

2.2.1.1 Interruption of Perceptual Schemata

Mandler (1975) suggests that environmental inputs generate arousal, which in turn

is cognitively interpreted. Physiological arousal is produced by interruptions or

unexpected events that alert the organism to cope with an environmental

contingency. Arousal comes from two related kinds of interruptions. The first type

is the disconfirmation of a perceptual schema. The second type of interruption

comes from interferences in complex sequences of intended behaviour or goals.

Arousal then sets off cognitive interpretation. The interruption may be interpreted

as positive or negative, which determines the quality of the feeling or emotion.

For some types of judgments, primarily those involving perceptual schemata rather

than goals, the degree of interruption determines the positivity of the response

(Mandler 1982). Mandler suggests that the disconflrrnation of perceptual schemata
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can range from zero (total familiarity) to extreme (total discord). On the whole,

Mandler suggests, confirmation is good, a little novelty is better, but total

disconfirmation is unpleasant (cf. Berlyne 1970, Leventhal 1974). Mandler mainly

analyses what he calls judgments of value, which pertain to one's taste in music,

art, food, beauty and the like.

In summary, Mandler's model focuses primarily on interruptions of schemata as

causes of affect. The interrupted schemata create arousal and cognitive interpre-

tations. The nature of the interpretation determines the quality of affect, while

the extent of the interruption and subsequent arousal determine its intensity.

2.2.1.2 Social Schema and Affect

In the area of social psychology, schema processing has been proposed as a cause

of affective response. Examples are the complexity of schema at a given point of

time and the organization of the different attributes of a particular schema over

time.

Linville (1982a, 1982b) proposes that the greater the complexity of a schema

a given point in time, the more moderate the affect it elicits. For example, the

person "A" may know a dozen dimensions that determine the quality of a given

football team, whereas the person "B" can think of only two. A's football knowledge

is more complex than B's, which means that A's evaluation of any random team's
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attributes will be more mixed. As B is integrating fewer attributes, any piece of

information is likely to have considerable input on his judgment and make it more

extreme. People differ considerably in the complexity of their perception of given

domains of knowledge and in the complexity of other people (Fiske and Taylor

1984). In summary, Linville proposes that affect tends to be more extreme when

the complexity of a schema is low, and more moderate when the complexity is high.

Tesser (1978) researched the development of schema complexity over time. He

proposes that affective responses to the attributes of a particular schema become

polarized over time. The result is a reduced perceived complexity of this schema.

This means, over time thought processes lead to a tighter organization of the

attributes of a given schema and polarize affect. For example, the longer one

considers the chances of a football team for the league championship, the more

one will force all of the team's attributes to fall into place as consistently pro or

consistently con. Over time, the schema-caused affective responses become more

extreme as the attributes of the schema become more organized.

2.2.1.3 Affect-charged Schemata

Fiske's (1981, 1982) work emphasises affect as a reaction triggered through the

fit of new information into prior knowledge or schemata. In this theory, some

schemata include affective attributes, called affect-laden or affect-charged schemata.

Fiske has suggested that the assimilation of a stimulus to an affectively charged
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schema may result in the schema's affect being conferred on the stimulus, and that

individuals respond to the stimulus with the schema's affect. For example, people

perceive the affect triggered by a stereotype to the extent an encountered person

fits to that particular stereotypic mould. Thus, deciding that someone is a good

example of a shallow playboy triggers the affective responses that are stored in the

playboy schema (Fiske and Taylor 1984). If there is a poor fit to a stereotype, the

affective reaction moderates. In summary, schema-triggered affect is an efficient

affective processing device: one can say, "I know that type of person, and I know

how I feel about him or her."

2.2.2 Appraisal-Triggered Affect

Whether or not individuals organize a particular stimulus into a schema, they may

assess its consequences, infer its causes and compare it with some standard.

Affective responses are hypothesized to be outcomes of these processes. A brief

overview of the underlying theories is provided in the sections below.
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2.2.2.1 Assessment of Consequences

One's affective response to a stimulus can be caused by the assessment of its

consequences. This assessment includes consideration of whether the consequences

will occur immediately or in the future, whether they will be minor or major and

whether they will have short-term or long-term impact (Hoffman 1986). For

example, an adult may respond with intense anxiety to a barely perceptible body

ache because he or she thinks it might be a sign of cancer. The same body ache

may elicit little affect in a young child whose only concern is the current degree

of physical discomfort.

2.2.2.2 Attribution of Causes

Weiner's (1980a, 1982) attribution theory focuses on obtained outcomes and their

perceived causes. His theory holds that causal attributions to these outcomes shape

affective responses. People are thought to make these attributions because they

search for understanding and seek to discover why an event has occurred.

Weiner's work provides a systematic set of rules about the ways that causal

attributions cause affect (cf. Roseman 1979). This set of rules is based on the

following dimensions: (1) locus (internal or external), (2) stability (stable or

unstable), and (3) control (controllable or uncontrollable). Locus and
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controllability determine the specific nature of the affective reaction to outcomes,

whereas stability determines the intensity of affective responses.

For example, an individual feels gratitude towards another person who chooses

to help him/her. The perceived cause is external (the other person) and controllable

(the other person chose to help). If the other person had been forced to help

(external locus but not controllable), the individual helped would not feel grateful.

Similarly, Hoffman (1982) found that people are more likely to respond

sympathetically to another's distress, if its cause is perceived as beyond the other

person's control. However, if the cause is perceived as being within the person's

control, the sympathy may be diminished.

2.2.2.3 Comparison with Moral Standards

When one compares a behaviour to some standard (generally to one's own or other

people's moral standards) an affective response may be elicited. The affective

response depends on whether the behaviour fits the standard, exceeds it, misses

it or violates it (Hoffman 1986). The performance standards used may be absolute

or relative and they may or may not be internalized. An internalized standard can

be viewed as a subcategory of the self-system that is charged with affects relevant

to self-evaluation (e.g. pride, shame, guilt).
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For example, considerable research has suggested that people tend to experience

guilt when their actions violate a moral standard. Furthermore, when people resist

the teriptaticn to act in a way that violates the standard, they often experience

a positive feeling of self-approval or pride (Hoffman 1983).

2.3 Conclusions

In this section, research on the causal relationship between cognition and affect

was reviewed. The theoretical dispute over whether cognitive processes are

necessary antecedents of any affective response (e.g. Zajonc 1980 versus Lazarus

1982) was altered to a discussion of affective responses to cognitive processes with

varying degrees of complexity. At one extreme of the complexity continuum are

exceedingly simple and sometimes even unconscious cognitive processes, like the

perception of physical or sensory features of stimuli. At the other extreme we find

highly complex cognitive processes, such as schema processing and appraisals. The

review showed that affect can be caused by cognitive processes of	 degree of

complexity.

Furthermore, affect caused by the more complex cognitive processes may be more

powerful and enduring than affect elicited through the more primitive processes.

Finally, the reviewed cognitive causal antecedents of affect are not mutually

exclusive and may often operate together in various combinations, they may utilize
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different aspects of the individual's sensory, perceptual and cognitive apparatus,

and may operate at different levels of consciousness.

3 Summary

In this chapter conceptualizations of affect were reviewed. As a result, Russell's

(1980) circumplex model of affect was chosen to serve as the conceptual framework

for affect in this thesis. This model conceptualizes affect as having

pleasure/displeasure and aroused/sleepy as two orthogonal dimensions. According

to this model, all other affective states can be defined along these two dimensions.

The review on the causes of affect showed that affective responses can be caused

by cognitive processes of any degree of complexity. The spectrum ranges from

exceedingly simple cognitive processes, like the unconscious perception of stimuli,

to highly complex processes, such as the attribution of causes. More elaborate

cognitive processes seem to have a more powerful and enduring impact on affect.
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Chapter V

The Concept of Affect

Applied to Satisfaction Theory with Services

This chapter focuses on the inclusion of affect in satisfaction models applied to

services. In particular, it examines at a conceptual level whether affect, or the way

people feel while consuming a service, can be included in the disconflrrnation-of-

expectations model. The role of affect in the consumption process could theoretically

also apply to products. However, in chapter I it was proposed that: (1) the

experiential nature of services makes affect especially important for services, and

(2) the service firm actually can manage the affective state of its customers, whereas

the goods firm has little control over the consumption experience of its customers.

An introduction to the role of affect in consumer behaviour is provided in the first

section. The second section reviews the literature on affect in the context of the

disconfirmation-of-expectations model. Review of the affect literature in psychology

suggests that Russell's (1980) model of affect is the best available conceptualization

of affect. The third section examines whether Russell's model is appropriate for

capturing the affective quality of service encounters. In the fourth section, four

hypotheses on the inclusion of affect, as conceptualized by Russell, in

disconfirmation-of-expectation models are developed. A summary is provided in

the last section.
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1 An Introduction to the RD1e of Affect in Consumer Behaviour

In the area of consumer behaviour, tLe ast majority of theorists focus their research

on humans as cognitive beings. The outcomes are cognition based models including

multiattribute models, attribution theory and comparison based satisfaction models.

To the extent that affect is considered at all, it is viewed only as an intervening

variable that helps to explain additional variance in consumer behaviour (Holbrook

and O'Soughnessy 1984). Affect in all its complexity, richness and variety is

replaced by some very narrow conceptualization. For example, multiattribute models

only deal with one aspect of affect, namely affective judgment (degree of liking)

or value component as in Fishbein-type multiattribute models (Fishbein and Ajzen

1975). This conceptualization of affect ignores the remainder of the affective

spectrum (Holbrook 1986) and is too narrow (Peterson, Hoyer and Wilson 1986).

The review of the affect literature in cognitive, social and environmental psychology

in Chapter LV showed that, since the early 1980's, many studies have been conducted

to enable a better understanding of humans as cognitive-affective beings. Despite

a slowly growing number of conceptual and empirical papers on consumer affect,

very few of the results have been applied to research in consumer satisfaction.

Instead, most of the attention on affect has been focused on its role in consumer

prepurchase processes, such as preference formation (Zajonc 1986), perception of

affective advertising (Batra 1986, Batra and Stayman 1990) and affect-laden

information processing (Cacioppo, Losch, Tassinary and Petty 1986). Affect in
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postpurchase processes has been neglected in both goods and services marketing

(Westbrook 1987, Westbrook and Oliver 1991).

This neglect is surprising for a number of reasons. Firstly, the postpurchase period

provides ample opportunities for a variety of affective responses which may be of

considerable significance for consumers (Holbrook and Hirschinan 1982). Secondly,

affective variables might contribute substantially to the explanation and prediction

of postpurchase behaviours such as satisfaction, word-of-mouth and repeat buying

(Westbrook 1987). And finally, affect might be a useful tool to manage consumer

satisfaction more effectively than is currently practised (Wirtz and Bateson 1990).

2 Affect as an Important Variable in Satisfaction Models

Apart from a few researchers, satisfaction theorists have mostly disregarded affect

during the consumption process. At most, they occasionally define the construct

of satisfaction itself as encompassing some vaguely defined affective component.

In this section, it is first examined whether confirmation/disconfirmation can be

considered as a causal antecedent of the affective state of people while consuming

a service, and second whether this affective state can drive	 -consumption

satisfaction.
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2.1 Confirmalion/Disconfirmation as a Direct Determinfint of Affect

No research has addressed the relationship between confrmation/disconfirn't on

and the affective state of people during the consumption experience. The standard

conflrmation/disconfirmation model is essentially a model of cognitive processes

and treats affective outcomes, if they are considered at all, as outcomes of the

disconfirmation process occurring after consumption, or as rather vaguely defined

parts of the satisfaction constrict itself (Westbrook 1987, Woodruff et al 1983).

This is not surprising. The disconfirmation model is mainly applied to goods, where

firms have virtually no control over the consumption process. As was outlined in

Chapter 1, this is different for services firms which can design and manage the

service experience and, therefore, the affective state of people during consumption

becomes important.

The psychology literature reviewed in Chapter III showed that cognitive processes

of all degrees of complexity can cause affective responses. In particular,

disconfirmation with schemata and moral standards have been shown to elicit affect.

As disconflrmation-of-expectations is a process similar to disconfirmation of

schemata, there is no reason to believe that it cannot cause affect. Furthermore,

services are chosen and expected to deliver bundles of benefits to consumers.

Disconfirmation of expectations usually means that service pei-formance falls short

of (exceeds) what a consumer expected when making a purchase decision with

negative (positive) implications for the service experience. Therefore, that a service
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performance exceeding expectations can cause positive affect, and a shortfall in

performance can cause negative affect seems plausible. This view is intuitively

appealing, however, it has not been tested yet.

In addition, the psychology literature on affect suggests that more complex cognitive

processes have a stronger and more enduring impact on affect than simple cognitive

processes. The disconfirmation-of-expectations process would belong to the complex

cognitive processes reviewed in Chapter LV, and may therefore be a potentially

powerful determinant of the affective state of consumers in service encounters.

2.2 Affect as Direct Causal Antecedent of Salisfaction

In contrast to disconfirmation, whose relationship with affect has not been

researched yet, few studies have addressed the relationship between affect and

consumer satisfaction. Westbrook (1987) and Westbrook and Oliver (1991)

conducted empirical studies to examine the impact of affect on consumer satisfaction.

These two papers are reviewed in the following paragraphs. Furthermore, a number

of researchers have employed affect as a mediating variable between stimuli in the

service encounter and response behaviours (Bateson and Hui 1988, Donovan and

Rossiter 1982, Hui 1988). In accordance with the Mehrabian and Russell (1974)

model these researchers used approach-avoidance as the outcome variable, and not

satisfaction. Their studies are reviewed from a consumer satisfaction point-of-view.
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Westbrook's (1987) field study showed empirically that there is a direct causal link

between affect and consumer satisfaction. In his study of cable-TV and automobiles,

positive and negative affect influenced satisfaction outcomes significantly. The

affective variables explained almost as much of the variance in consumer satisfaction

(61% for satisfaction with cars and 48% with cable-TV services) as did the two

cognitive variables (expectations and disconfirmation-of-expectations) together (72%

for cars and 55% for cable-TV). As a result, Westbrook proposes that satisfaction

is not only driven by the cognitive comparison process as commonly assumed, but

also by consumption related affective experiences.

There are three major limitations of Westbrook's (1987) conceptualization of affect.

First, he adopted the notion that affect arises as a function of the individual's

cognitive appraisal or his/her evaluation of the meaning, causes, consequences and

personal implications of a particular stimulus. This conceptual approach excludes

many possible causes of affect, for example, mere exposure effects and innate

preferences.

Second, Westbrook (1987) adopted Izard's (1977) measures of affect in a way that

might have excluded relevant aspects of affective states. Westbrook only included

primary affects that involve the attribution of causal agency for any consumption

related outcomes to the producVservice or its seller. They were interest, joy, anger,

disgust, contempt and surprise. By doing this, Westbrook disregarded the other

four basic affects determined by Izard (1977), namely distress, fear, shame and

guilt. From a services marketing perspective, one can hardly consider these excluded
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feelings as irrelevant. For example, a consumer who is not familiar with the

appropriate behaviour or the service script of an upmarket French restaurant may

feel distress and shame if he/she perceives himself/herself as behaving "stupidly"

in the presence of his/her company, other customers and service employees. These

two kinds of affect (distress and shame) would probably influence the consumer's

level of perceived pleasure and arousal in the restaurant, although no causal

attribution might be given to the service provider. In the service encounter, all

interactions between the customer and the configuration of service employees,

service setting, support material and other customers are part of the experience.

Therefore, the whole spectrum of affective responses that might be caused by other

individuals, objects and physiological stimuli should be included in a model that

aims to capture the affective quality of service experiences.

Third, Westbrook applied Izard's (1977) conceptualization of affect. Izard's model,

however, has no explicit intensity or arousal dimension like the Mehrabian and

Russell (1974) and the Russell (1980) models. Izard's surprise scale seems to be

too narrow to capture the concept of arousal.

Westbrook and Oliver (1991) also used Izard's (1977) conceptualization of affect

to capture the emotional reactions of 125 car owners to their newly purchased

automobiles. Five clusters of emotional responses were identified from the data.

They were: (1) Happy/Content, (2) Pleasantly Surprised, (3) Unemotional, (4)

Unpleasantly Surprised, and (5) Angry/Upset. An analysis of the relationship

between the emotional response patterns and satisfaction clearly showed that the
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level of satisfaction was the highest for the Happy/Content and Pleasantly Surprised

customers, and progressively declined for the Unemotional, Unpleasantly Surprised

and Angry/Upset groups. A high correlation between distinct emotional states and

satisfaction furnishes further support for the hypothesized causal link between affect

and satisfaction.

Several other researchers have applied the Mehrabian and Russell (1974) model

to the service encounter. However, they have used approach/avoidance and not

satisfaction as outcome variables. These researchers focused on the input variables

and their impact on affect. Examples are Donovan and Rossiter (1982), who tested

the impact of different service setting designs on affect, and Bateson and Hui (1988)

and Hui (1988), who focused on perceived control, perceived choice and perceived

crowding in their experimental designs. Although they focus primarily on the input

side, all of these studies also show that affect can have a major impact on consumer

behaviour in service settings.

As a result, Donovan and Rossiter (1982) suggest that cognitive influences such

as price, location, variety and quality of merchandise (usually conceptualized through

multiattribute models), may largely account for retail store selection. Within the

store however, affective responses might be the primary determinants of consumer

behaviour (Donovan and Rossiter 1982).

In summary, most researchers would agree that consumer behaviour results from

the combination of two factors: affect and cognition. Westbrook (1987) and
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Westbrook and Oliver (1991) provided empirical support for the hypothesis that

a causal link exists between affect and satisfaction. Empirical studies conducted

by Bateson and Hui (1988), Donovan and Rossiter (1982) and Hui (1988) show

that consumer behaviour in service encounters is significantly determined not only

by cognition but also by affect. The results of these five studies together provide

strong support for the hypothesis that affect is an important causal antecedent of

satisfaction with services.
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3 Conceptuali7Jltions of Affect Applied to the Service Encounter

The psychology literature review suggested that Russell's (1980) conceptualization

of affect, which is a further development of the Mehrabian and Russell (1974)

model, has the best internal and external validity. Furthermore, its measures have

the best discriminant validity, which poses a major problem for alternative models.

The question now arises as to whether Russell's circumplex model of affect is

appropriate in a services marketing context.

The original Mehrabian and Russell (1974) model was tested in 323 different

environments (Russell et al 1981). Among those environments were a variety of

service settings, e.g. a restaurant, a nightclub, a grocery store, a hairdresser's salon,

a bank, an embassy waiting room, a computer centre, an airport, a museum, a

racetrack, a city bus, a hospital and a child care centre. Most of the subjects were

surrounded by other people, as in a shopping mall or at a hockey game. The events

that occurred in or near those places that were assessed, ranged from a ballet, a

rock concert to an antirape rally. It can therefore be concluded that Mehrabian

and Russell's very wide conceptualization of environment includes service encounters

with their interpersonal interactions. This should also apply to Russell's (1978,

1980) model, which was derived from the original Mehrabian and Russell (1974).

Furthermore, Russell and Pratt (1980) explicitly stated that their concept and scales

can be used (1) to assess those objectively specffiable properties of environments

4 social situations which may influence affective reactions, (2) to predict and
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explain behaviourial reactions to specific environments 	 situations, (3) to assess

the affective quality of specific environments 	 situations, and (4) to design and

evaluate research by employing more precise specifications to affective variables

which have so far only been vaguely defined and operationalized in environmental

social psychology. In this paper Russell and Pratt explicitly stated the appropri-

ateness of their model in capturing environment-human interactions as well as social

interactions. Since service encounters consist mainly of these interactions, it would

seem that Russell's circumplex model is indeed a good conceptualization of affect

in the context of service encounters.

A number of researchers have already applied Russell's (1978, 1980) circumplex

model to capture the affective quality of service encounters. Examples are the

studies of Bateson and Hui (1988), Donovan and Rossiter (1982) and Hui (1988)'.

The cited researchers agree on the appropriateness of Russell's circumplex model

of affect for modelling consumer behaviour in service encounters. Their view seems

to be empirically well corroborated.

1 A review of these studies was provided in Chapter I, Section 3.
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4 Inclusion of Affect in Disconfirmation Models - Hypotheses IV to VII

Three conclusions were drawn in the previous sections. First, disconfirmation

probably can drive the affective state of people during a consumption experience,

however, this relationship still remains to be tested. Second, empirical evidence

suggests that satisfaction is not only driven directly by the cognitive disconfirmation-

of-expectations process but also directly by the affective state of people during the

consumption experience (Westbrook 1987). These propositions are incorporated

in the model shown in Figure 5-1. Third, it was concluded that Russell's (1980)

model of affect is suitable for modelling the affective state of people while

consuming a service.

So far, Russell's concept of affect has never been applied in the context of consumer

satisfaction. Russell's two dimensions of affect (pleasure and arousal) offer a means

of replacing commonly applied but broad and only vaguely defined categories of

affect (e.g. positive and negative affect) with a concept of more precise specification

which can be used for hypothesis development and testing (Russell 1980). In the

following paragraphs, four hypotheses about the relationships between confirma-

tion/disconfirmation, arousal, pleasure and satisfaction are developed.
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A first step in understanding the role of affect in the satisfaction process would be

to confirm the proposed causal relationship between disconflrmation and "positive"

affect or pleasure, as defined more precisely by Russell. This proposal that positive

disconfirmation causes pleasure and negative disconiirmation displeasure has never

been tested empirically. Therefore the following hypothesis is put forward.

Hypothesis LV:

The degree of pleasure experienced in a service encounter is an increasing

function of the perceived disconfirmaflon-of-expectations.

Mehrabian and Russell (1974) propose that the information rate of an environment

or a situation directly drives the level of arousal of people. High information rates

are suggested to cause high levels of arousal, and vice versa for low information

rates. The researchers define information rate as the degree of novelty and

complexity of the environment or situation. Novelty refers to the unexpected, the

surprising, the new and the unfamiliar, whereas complexity refers to the number

of elements and the extent of motion or change.

As noted in Chapter LV, Mandler (1977) suggests that arousal is produced by

interruptions or unexpected events that alert the organism to cope with

environmental contingencies. Specifically, arousal is suggested to be caused by

2 Disconfirmation is defined as being negative for Expectations > Perceived Performance, and
positive for Expectations < Perceived Performance.
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disconfirmation of perceptual schemata or by interferences in sequences of intended

behaviour or goals.

Applied to consumer satisfaction, both of these theories predict that disconfirmation -

of-expectations produces higher levels of arousal than confirmation. Applying

Mandler's (1977) theory, disconflrrnation rather than confirmation can be considered

as unexpected event, interruption of a service schema (or script as employed by

Smith and Houston 1983) or perhaps even intended behaviour (customer

participation in the production process) and goals (obtaining a specific bundle of

benefits). According to this line of argument, disconfirmation causes arousal,

whereas confirmation does not.

The information rate theory predicts the same outcomes as Mandler's (1977) theory.

In particular, as disconflrmation-of-expectations experiences are more unexpected

and surprising than confirmation experiences, the information rate theory would

hold that disconfirmation situations have a higher information rate and cause higher

levels of arousal than confirmation situations. Furthermore, the information rate

theory proposes that an increased level of unexpectedness and surprise means an

increased information rate which causes higher levels of arousal. On the basis of

this discussion the following hypothesis is proposed.

Hypothesis V:

The level of arousal experienced in a service encounter is an increasing

function of the perceived magnitude of disconfirmation-of-expectations.
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Westbrook's (1987) and Westbrook and Oliver's (1991) studies clearly provided

empirical support for the hypothesis that pleasure is a causal antecedent of

satisfaction. In these two studies, Izard's (1977) conceptualization of affect was

used. However, for conceptualizing pleasure in the service encounter, Mehrabian

and Russell's (1974) model and its further development, the Russell (1980) model

of affect, have generally been preferred. Unfortunately, neither of these two models

has been used in the investigation of consumer satisfaction. It is hypothesized that

Westbrook's (1987) and Westbrook and Oliver's (1991) results can be replicated

with the Russell model of affect.

Hypothesis VI:

Satisfaction is an increasing function of the pleasure experienced during the

service consumption process.

Arousal has generally been described as an "amplifier" of the impact of pleasure

on behaviour (Mebrabian 1980). Mehrabian and Russell's (1974) empirical findings

show that there is a significant pleasure-arousal interaction effect on approach-

avoidance: in pleasant environments approach is a monotonic increasing function

of arousal, whereas in unpleasant environments approach is a monotonic decreasing
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function of arousal3 . The same results were obtained in a study with retail settings

(Donovan and Rossiter 1982).

In the context of consumer satisfaction, arousal is also commonly referred to as

amplifier of the impact of pleasure on satisfaction (Oliver 1989, Westbrook 1987,

Westbrook and Oliver 1991). The assumed relationship between arousal, pleasure

and satisfaction is schematically shown in Figure 5-2. Again, this relationship has

never been submitted to an empirical test. Therefore, Hypothesis VII is advanced.

Hypothesis VII:

The strength of the impact of pleasure on satisfaction is an increasing

function of the level of arousal experienced during the service consumption

process.

The model presented in Figure 5-3 summarizes Hypotheses 1V, V, VI & VII.

A direct causal link between disconfirmation and satisfaction is central to the

classical disconfirmation-of-expectations model and has been supported empirically

in a number of studies (e.g. Cadotte et al 1987, Oliver 1980a, Oliver and Bearden

1985, Oliver and DeSarbo 1988, Tse and Wilton 1988). This link was also

Some caution needs to be raised for extremely low and extremely high levels of arousal, as
the hypothesized impact on approach-avoidance can reach saturation and eventually reach a turning
point (Mehrabian and Russell 1974, Mehrabian 1980). These situations were neglected, as it was
not aimed to study extreme cases of affect.
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confirmed in Westbrook's (1987) study on affect which showed that satisfaction

was determined directly by both disconfirmation and affect. Therefore, a direct

causal link between disconfirmation and satisfaction is also included in the model

presented in Figure 5-3.

170



c.

-C
Cl)
C
0

a)

C
0

C.)

Cl)

Cl,

Cl)

0

.=
C)

I

N
Cl)-

CCl)

00

C
C

•1-
C
(

ci:

ci:

a)
-c
I-

U,

a)
c
a)

c;j

L)

a)

C)

U-

)

)

C
0

C.,

U)

C,)
Cl)

a)
Cl)

a)	 -	 0

0

E
Cl)	 0

171



C
0

C.)

'I-
C,)

C,)

Cl)

a)
E
0
C-)

0

	

5;
	 5

a)I-

	

Cl)	

Cl)

	

0	
a)
0

C
0

E

'4-

C
0

0

C
0

E

'4-

C
0
C)
Cl)

0)
C
0

a

a.
x
w

V
a)
>
a)
C.)

a)
a-

a)
C-)

C

E

0
I.-

G)
a-

(I)

a)

0

0
C).-'— -

I
=Q)

U)C
cI)

.—a)

C)

..cC1)0

a)
C)

00

S
C 0—
C--OS

—
• OC E

D U —
• —000

EOI
CC

• 0-—-OS
o E— — .

• C
U

_C

5•
-•

> 'C
>U

172



5 Summary

Research reviewed in this chapter supports the use of Russell's circumplex model

of affect in capturing the affective quality of service encounters.

In Chapter 1 it was suggested to include affect in satisfaction models to better

capture the experiential nature of the service encounter. In this chapter, Hypotheses

IV to VII were developed on the inclusion of affect (as conceptualized by Russell,

1980) in the classical disconflrrnation-of-expectafions model. Figures 5-2 and 5-3

summarize the hypotheses put forward.
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Chapter VI

An Experimental Study:

Methodological Issues and Procedures

The issues to be researched are (1) the impact of perceived performance on

satisfaction, (2) the impact of heterogeneous performance expectations on

disconfirmation, and (3) whether the disconfirmation-of-expectations model can

be extended to include the affective state of people (as conceptualized by Russell

1980) while consuming a service. Specific hypotheses were developed in Chapters

II, III and V respectively.

This chapter presents methodological considerations and the method used to test

the hypotheses proposed. In the first section, four basic types of validity are

discussed. In the second section the relative importance of these types of validity

in relation to research objectives pursued is examined. In the third section, the

three classical research designs and their strengths and weaknesses in relation to

the four types of validity are reviewed. A true experimental design was chosen

because of its superior internal validity which is crucial for testing causal

relationships such as the ones examined in this thesis.

In the fourth section, the advantages and problems of laboratory and field settings

are discussed. A laboratory setting was selected because it minimizes extraneous
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sources of variation and thereby maximises internal validity. For the laboratory

simulation a PC-based homebanking service was selected and expectations and

performance on the system's response time were manipalated. There were three

reasons for this choice. First, a machine-based service is highly controllable and

replicable which is in contrast to people delivered services. Second, because a PC-

based homebanking service had not been launched in the United Kingdom, subjects

could be selected not to have previous experiences with this kind of service. This

allowed the use of expectations as comparison standard and manipulate them

plausibly. Third, response time is an important attribute of homebanking services

for which value-free perceived performance measures can be used and which shows

little ambiguity in contrast to many other service attributes. The importance of

these features for the study is outlined in section four.

In the fifth section, three potential objectives that can be pursued when selecting

subjects are discussed and the recruitment strategy for this study is presented. The

details of the methodological procedures for the experiment conducted are presented

in the sixth section. A summary is provided in the last section

175



1 Four Basic Types of Validity

A number of criteria for validity have been suggested tc determine the xtent to

which research designs are useful in testing hypotheses. Cook and Campbell (1979)

have identified four basic types of validity each associated with one of the four major

questions which may concern any researcher. These questions are: (1) Is there

a relationship between the variables of interest (statistical conclusion validity),

(2) is that relationship plausibly causal from one operational variable to the other

(internal validity), (3) what are the particular constructs involved (construct

validity), and (4) how generalizable is this relationship across persons, settings

and times? A short definition and discussion of each type of validity are given

below.

Internal validity, without which any experiment is uninterpretable, addresses the

question of whether an observed covariation can be considered as a causal

relationship between two variables, or whether the absence of covariation implies

the absence of causality. Therefore, in an ideal research design the covariation

between two variables should be free from any influence of extraneous variables

that might offer rival explanations for the observed variance between the variables

of interest. The most commonly cited extraneous variables, also called threats to

validity, are maturation, history, instrumentation, mortality and selection (Kidder

and Judd 1986).
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Maturation refers to the processes within the respondents operating as a function

of time per Se. That is, observed effects might not be due to the experimental

treatment, but to respondents growing older, more experienced, hun4er and the

like. History refers to rival hypotheses based on specific events other than the

experimental treatment, occurring between pretest and post-test. Instrumentation

is a threat when an effect might be due to a change in the measuring instrument

or observer. For example, the observer might become more experienced in the

course of an experiment and change the calibration of the measures applied.

Mortality can be a rival hypothesis when an effect may be due to a differential loss

of subjects from the comparison group. Selection refers to the threat that

comparison groups differ and that any difference observed in the variables of interest

could be explained by group differences rather than the experimental treatment.

Campbell and Stanley (1963) and Cook and Campbell (1979) considered further

potential threats to validity, particularly testing, statistical regression to the mean

and interactions with selection (selection-maturation, selection-history and selection-

instrumentation).

Construct validity refers to whether the operational variables or measures employed

actually capture the theoretical constructs of interest. A necessary, but not sufficient

condition for construct validity is that any employed measure should correspond

perfectly to one, and only to one, theoretical construct at issue. All threats to

construct validity have either to do with the measures failing to incorporate all of

the dimensions of the target construct or with the measures containing dimensions

irrelevant to this construct. Cook and Campbell (1979) call the first category of
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threats "construct underrepresentation" and the second "surplus construct

irrelevancies".

External validity considers whether an observed causal relationship can be

generalized beyond the immediate research setting, population, measures and time.

The extent to which a causal relationship can be generalized across conditions is

in essence a test of statistical interactions. For example, only if we know that there

is no interaction between treatment and age of respondents, can we say that the

observed causal relationship holds across different age groups. Cook and Campbell

(1979) suggest the following threats to external validity: (1) interaction of selection

and treatment, (2) interaction of setting and treatment, and (3) interaction of

history and treatment. Campbell and Stanley (1963) further suggest interactions

of testing and treatment as potential threats to external validity particularly with

experimental designs.

Statistical conclusion validity examines whether statistical inference about

covariation between variables are justified. This encompasses the questions of

whether the statistical techniques used and the sample size are appropriate, the

appropriate magnitudes of the probabilities of Type I and II errors, and whether

the obtained error variance has been inflated inadvertently by some systematic error.

The common threats to statistical conclusion validity are: (1) low statistical power

when sample sizes are too small, (2) violated assumptions of the statistical tests

used in the analysis, (3) fishing and the error rate problem, and (4) the application

of measures with low reliability.
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2 The Relative Importance of the Types of Validity

Although all four types of validity are important in evaluating research, their relative

importance is a function of the pursued research objective (Kidder and Judd 1986,

p. 28). Calder, Phillips and Tybout (1981) identified two distinct types of research

objectives in consumer research, which they termed effects application and theory

application.

Effects application refers to obtaining findings that can be applied directly to a real-

world situation of interest (Calder et a! 1981, p. 198). An example of effects

application would be a test of how a company's customers respond to alternative

designs for a new product packaging. Obviously, effects application is the main

objective of applied or problem-solving research (Myers, Greyser and Massy 1979).

No meaningful prediction of the response of the company's customers can be derived

from the results of a market study if the generalizability of the results to one's target

population, shopping environment and shopping situation is low.

Accordingly, the key methodological concern for effects application is to ensure

that all features of the real world application are represented in one's research in

terms of the respondents employed, operationalizations of variables, research setting

and research design. This minimization of artificiality (Hui 1988) has been termed

a correspondence procedure by Calder et a! (1981). Specifically, the selected sample

should be representative of the real-world population. Convenience samples like

students or the general public are obviously inappropriate for effects application.
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The research setting should be as realistic as possible. This means that a field setting

is preferable to a laboratory setting. Variables should be operationalized in the

most naturalistic way possible (e.g. unobtrusive observation). Finally, even for

the examination of causal relationships, although unlikely when effects application

is the main interest, surveys or quasi experiments may be more appropriate than

true experiments, because artificial settings and research procedures can often not

be avoided in true experimental designs (Cook and Campbell 1979, Kidder and Judd

1986).

The primary goal of theory application is to "identify scientific theories that provide

a general understanding of the real-world" (Calder et al 1981, p. 198). Theory

application requires falsification test procedures that have the potential to refute

a theory. Theories that survive rigorous efforts of falsification are accepted. It

follows that the specific context and effects are not the focus of the research, rather

their significance lies in the information they furnish about the adequacy of the

theory (Calder et a! 1981). It is not the aim to generalize any particular outcome

observed, but to generalize the theoretical relationship between the variables

employed.

Accordingly, the key methodological concern for theory application is minimizing

the possibility that third variables have impact on any observed relationship between

independent and dependent variables. In other words, internal, construct and

statistical conclusion validity should be maximized. External validity is only of

marginal importance, because most theories are context free and the refutation of
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a theory in any context would anyway demonstrate the need to reformulate or

abandon the theory.

In sununary, when effects application is the pursued research objective, external

validity should be the primary concern of the researcher. On the other hand, with

the aim of theory application, the researcher has to focus on internal, construct

and statistical conclusion validity. Here, external validity is not a primary concern

for any single research study (Calder et al 1982, 1983).

Research Objectives of this Study

All of the objectives of this study are concerned with theory rather than effects

application, and the hypothesized relationships are causal in nature. This means

that the emphasis on the different types of validity should be in the following

descending order of importance: internal, construct, statistical conclusion, and

finally, external validity.
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3 Research Designs

Ir; the prevoc two sections, the criteria for evaluating research and their

relationships to the pursued objectives were discussed. In this section three classical

research designs and their implications for the different kinds of validity are

discussed. The most suitable design for this study is then determined.

3.1 True Experiments

True experimental designs are characterised by at least two treatment conditions

(two-group designs) with random assignment of subjects to the experimental

conditions. Because of the presence of at least two treatment conditions (either

a treatment and no-treatment, or a treatment one and treatment two condition)

the researcher can compare the outcomes and test the null-hypothesis that there

is no difference between the outcomes of the two groups.

The true experiment, when conducted in a highly controllable environment such

as a laboratory, allows for holding most extraneous variables constant and

manipulating only the independent variables of interest. Even subject or organismic

variables, such as religion, race, education and the like, can be controlled for by

selecting only subjects with the desired criteria. However, there is potentially an

indefinite number of subject variables (Calder et al 1983) that might impact on

the outcome variables and offer rival explanations to the treatment as causal
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antecedents of the observed effects. A random assignment of subjects controls for

these subject variables by equalizing two or more groups before an experimental

treatment begins.

With a carefully designed true experiment the internal validity is maximized by

ruling out its primary threats: maturation, history, instrumentation, mortality and

selection. Furthermore, true experiments allow for purpose-specific operationali-

zations which facifitate high construct validity. The minimization of systematic

error also allows for high statistical conclusion validity.

On the other hand, true experiments have been extensively criticized for their low

external validity. All extraneous variables not of interest to the researcher are held

constant. They are, however, part of the real world situation. The artificial

environment created by the experimental procedure and the frequent operationali-

zation of distinct theoretical variables that cannot be observed in the real world

cast further doubt on the external validity of such experiments.

In summary, a carefully designed true experiment can maximize internal, construct

and statistical conclusion validity. This makes randomized experiments the method

par excellence for examining causal relationships (Cook and Campbell 1979, Kidder

and Judd 1986) or for theory application (Calder et al 1981). However, the

generally low level of correspondence between experimental conditions and the

real world results in low external validity (Calder et al 1981). For any effects
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observed in an experiment, the generalizability beyond the immediate setting and

sample is questionable.

3.2 Quasi Experiments

Quasi experiments are similar to true experiments. Quasi experiments, unlike true

experiments, do not have randomly assigned treatment and comparison groups.

This means that the comparison between different treatment and/or non-treatment

conditions has always to be made with equivalent groups or with the same

subjects prior to the treatment. This lack of control on what happens to whom

(nonequivalent groups) introduces a number of threats to internal validity.

For example, histoiy effects are a problem for interrupted time-series and regression-

discontinuity designs. Selection by maturation interaction is a threat to internal

validityin regression-discontinuity and pretest-posttest nonequivalent control group

designs. Construct validity is usually lower than in true experiments, because

tailored and multiple measures are more difficult to apply in quasi experiments.

Statistical conclusion validity is also lower because the error variance is inflated

by the -effects of a potentially greater number of background factors that are not

controlled for in quasi experimental designs.

Experiments appear to be the best methods for researching causal relationships

because they have higher internal validity than quasi experiments (Kidder and Judd
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1986). If, however, random assignments cannot be implemented, a quasi experiment

is the second-best choice, and with careful design and the collection of many data

points, most threats to irne nat validity can avoided. Quasi experiments can

have higher levels of external validity than true experiments, because quasi

experiments can be designed to use real-world settings, processes and situations,

and to be unintrusive. Furthermore, guinea-pig effects can be avoided because no

random assignment is made.

In summary, quasi experiments offer a trade-off between the high internal, construct

and statistical conclusion validity and the low external validity of true experiments.

Quasi experiments show lower internal, but significantly higher external validity

than true experiments. This makes possible the use of quasi experiments for theory

application research when a true experimental design cannot be used. Quasi

experiments are also suitable for effects application research, because they allow

for a far better implementation of correspondence procedures than true experiments.

185



3.3 Surveys

Usually, surveys are carried out to assess the relative ijjcdence, distribution,

correlations and even magnitude of correlations of naturally occurring phenomena

in a target population. With these objectives, the main concern is external validity,

which can be maximized with carefully designed surveys (Kidder and Judd 1986).

High levels of external validity require the study populations to be representative

of the entire population to which it is to be generalized, and the accurate

measurements of all variables or phenomena of concern.

Survey designs are subject to threats to internal validity, because any interpretation

in terms of causality has to rely on correlational data only. In other words, survey

designs are close to useless for researching causality between variables (Kidder and

Judd 1986). An exception to this rule is that some survey designs allow for

discrimination among competing causal hypotheses through the process of

controlling for third variables which may induce spurious correlations. However,

the success of this process depends on whether the right variables have been chosen

in the first place. Ultimately successful interpretation of survey data depends on

the strength of the theory that guides the research. In other words, for any causal

interpretation, survey designs need well developed bodies of theory for determining

potential causes before the data are collected.

In spite of the potential threats to internal validity, surveys are still used even for

theory application research because many research problems cannot reasonably
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be dealt with by true or quasi experiments. Questions like the impact of education

on the vocational success of product managers, or the lifetime effects of being raised

in poverty versus wealth, cannot reasonably be studied by research techniques other

than surveys.

In sunimary, survey designs can achieve a maximum of external validity, which

seems to be ideal for effects application research. On the other hand, survey designs

generally cannot answer any questions of causality because of the many potential

threats to their internal validity and are therefore the least suitable design for theory

application research.

3.4 Selected Research Design

The selected research design should be determined by the research objective. The

objective of this study is theory testing or the identification of scientific theories

that provide a general understanding of the real world (Calder et a! 1981). It is

the theoretical explanation or theoretical relationship between variables that is aimed

to be generalized and not the particular effects obtained, which is important in

problem-solving research (Calder et a! 1981)

There is a consensus that the true experiment is more appropriate than other

methods for investigation of causal relationships because it minimizes the possibility

that a third variable causes any observed correlation between independent and
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dependent variables. Experimental designs rank higher on internal validity than

any other design (Calder et al 1981, 1982, 1983; Campbell and Stanly 1963; Cook

and Campbell 1979). As the primary goal of the study is the'iy testing and the

hypothesized relationships are causal in nature, an experimental design with random

assignment of subjects to experimental conditions was chosen.

To provide a context for the choice of the research design for this study, Table 6-1

lists the major empirical studies on consumer satisfaction which use disconfirrnation

and/or affect. This overview shows that no true experimental design had been used

to examine the role of affect in satisfaction processes. The choice of a true

experiment for this study provides a rigorous test of the relationship between affect

and satisfaction investigated by Westbrook (1987) and Westbrook and Oliver (1991)

using survey methods (for a review of these surveys refer to Chapter V, Section

1).

Apart from Churchill and Surprenant's (1982) experiment, which tested the

disconfirmation-of-expectations model, no other experiment has been conducted

with a substantial number of subjects (n>100).
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4 Research Settings

The selection of a research setting has major implications for the different types

of validity. In the first section, the two basic types of research settings are presented

and their implications for internal and external validity are discussed. In the second

section, the chosen research setting is described and the reasons for simulating a

PC-based homebanking service are outlined.

4.1 Trade-Offs between the Field and Laboratozy Setting

As in all other aspects of a study, the choice of the research setting depends on

the objectives of the research. When effects application is the goal, correspondence

procedures have to assure a maximum similarity between the research setting and

the real world situation of interest. Usually, the real-world situation is

heterogeneous in a number of background factors and this has to be reflected in

the research setting. Ideally, a random sample of background factors would be

employed but, if this is not feasible, the researcher may try to identify and include

those factors that are most likely to affect the constructs of interest. However,

regardless of the procedure used for treating setting heterogeneity, external validity

is best achieved through a field setting (Calder et al 1981).

One major drawback of field settings is that they introduce many threats to the

internal validity of the study and make the examination of causal relationships very
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difficult. This is because the experimenters lose control of many background factors

whose effects on the independent variables are often unknown.

Theory application requires the selection of an entirely different research setting.

To test a theory, its constructs must be tied to a particular set of measures in specific

circumstances. Here it is not important that these circumstances be representative

of other settings. Rather, the circumstances are only important for operationali-

zation of the theory. To test causality between variables, the research setting should

be free of extraneous sources of variation, which increase the risk of Type II errors.

The best procedure for minimizing the number of random irrelevancies is to employ

a controlled laboratory setting. In contrast to field settings, laboratory settings

facilitate the use of standardized procedures and treatment implementation, and

allow the researcher to control rigorously the stimuli impinging upon subjects

(Calder et al 1981). Laboratories also allow greater latitude in tailoring

operationalizatioris to the constructs they are meant to represent. Furthermore,

laboratory settings offer a greater potential for employing multiple measures.

In summary, laboratory settings usually offer high internal and low external validity.

This makes them the first choice for theory application research. Field settings,

on the other hand have, in general, high external and low internal validity. Their

high external validity makes them ideally suited for effects application research.
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4.2 A Laboratory Setting is Chosen and a Homebanldng Service Simulated

Again, because the objective of this study is theory testing, a laboratory setting was

selected as it offered a higher level of internal validity than a field setting. A PC-

based homebanldng service was used, and expectations and performance of its

response time were manipulated. A PC-based homebanking service allows consumers

to handle most of their bank transactions from their home or office. All that is

required is a PC with a piece of software installed on its hard disk (the software

is provided by the bank) and a modem that links the PC to the bank's mainframe

via the customer's telephone. Typical transactions available are: obtaining account

details (e.g. account balance, credit limit, interest accrued), bill payments, inter-

account transfers (e.g. from chequing account to investment account), and ordering

cheque books and account statements.

There were three reasons for selecting a PC-based homebanking service and

manipulating response time expectations and performances. First, a machine-based

service is highly controllable and replicable which is in contrast to people delivered

services. Second, because a PC-based homebanking service had not been launched

in the United Kingdom, subjects could be selected not to have previous experiences

with this kind of service. This allowed the use of expectations as comparison

standard and manipulate them plausibly. Third, response time is an important

attribute of homebanking services for which value-free perceived performance

measures can be used and which shows little ambiguity in contrast to many other
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service attributes. The importance of these features for the study is outlined in

the following subsections.

4.2.1 Performance of a Homebanldng Service is Controllable and Replicable

Experimentation with a PC-based homebanking service allows maximum control

over independent and extraneous variables. In particular, all attributes (with the

exception of the independent variables) can be held constant. This is a unique

feature of machine delivered services. In situations involving interactions between

people (e.g. subject-experimenter or consumer-service employee interactions) it

is far more difficult, if not impossible, to hold extraneous variables constant and

to manipulate independent variables at the same time.

This difficulty is illustrated in the following example. Fisher et al (1976) conducted

a field experiment to examine the impact of a short touch of hands on the customer's

affective state and his/her evaluation of a library clerk. To ensure that all effects

observed could be attributed to the manipulated touch-of-hands conditions, every

other background factor had to be either controlled for or randomized. This meant

that the library clerk could not add an eye contact or a smile to the touch of hands

which would provide a rival explanation for the effects observed. To control for

or randomize all such potentially relevant aspects of the behaviour of a person,

here the library clerk, in an encounter with another person is exceedingly difficult.
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Experimental investigation of a service encounter requires replication over many

experimental sessions. In these circumstances problems arise from heterogeneity

in erformnce between people and by the same person over time. A machine based

service has the advantage of delivering exactly the same performance over many

experimental sessions.

4.2.2 Subjects Not Having Previous Experiences with Homebanking Could be

Selected

The discussion about alternative comparison standards highlighted the limitations

of expectations as standard (Chapter II, Section 1.1.1). In particular, expectation

based standards disregard consumers' needs and wants as well as their previous

consumption experiences. However, there is reason to expect that, at least in some

situations, needs and wants and previous consumption experiences influence the

comparison standards used in disconfirmation processes (Cadotte et al 1987,

Westbrook and Reilly 1983).

In Chapter II it was concluded that, for expectations to be an appropriate comparison

standard, consumers have to be able to choose freely and purposefully so that they

are able to match their expectations with needs and wants as limited by what they

think can be realistically expected. In an experimental design with random

assignment subjects obviously cannot match expectations and limited needs and

wants. To be able to use expectations as a comparison standard and to permit
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experimental manipulation of these expectations, subjects should not have had

previous experience with the service. Then, the problem of congruence between

expectatits ani ndsi wants as limited by previous experiences can be overcome

and expectations can be manipulated plausibly.

The subjects selected did not have previous experience with PC-based or television

set-based homebanking services. At the time of data collection, PC-based services

had not yet been launched, and television-set based services (e.g. HOBS by the Bank

of Scotland) had not been actively marketed and had gained very few users in the

United Kingdom.

4.2.3 Time is an Important Attribute of Homebanking With Value-Free Perceived

Performance Measures and Low Ambiguity

There are three advantages for manipulating response time expectations and

performance of a PC-based homebanking service.

First, response time is important and was therefore assumed to initiate confirmation

and disconfirmation processes which were necessary for testing the hypotheses

advanced. The amount of time involved in a service transaction has been found

to be a crucial dimension along which consumers appear to make service purchase

decisions (Bateson 1985b) and assess service quality (Parasuraman et a! 1988).
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In the context of the human-computer interface time, or more precisely, system

response time, plays a critical role. Brown (1988) argues that "adequate system

response time is critical to user paformance, accuracy, productivity and satisfaction

with the computer system" (p. 115). In the context of homebanking the system

response time assumes even greater importance because telecommunication costs

are directly related to time on line. Communication with the bank's mainframe

is usually via the customer's telephone line and charges appear on the customer's

telephone bill.

Second. the perception of response time performance can be measured with value-

free measures (in time units). This is in contrast to many other service attributes

for which value-free measures do not exist (e.g. for pleasantness of the service

environment and friendliness of service employees). The use of value free perceived

performance measures was crucial for testing Hypothesis I (advanced in Chapter

II, Section 3) which proposed that there is no direct causal link between perceived

performance and satisfaction. It was proposed that the high positive correlations

observed in a number of studies stem from perceived performance measures with

evaluative components that capture a part of the satisfaction construct (refer to

Chapter II, Section 1.1.2).

Third. the response time of a PC-based homebanking service shows little ambiguity

in contrast to many other service attributes. The significance of this feature is

discussed in the following paragraphs.
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Services are physically intangible (they cannot be touched) and mentally intangible

(it is frequently difficult to envision what has been obtained after having consumed

a service) (Bateson 1977, Levitt 1931). These characteristics lead consumers to

rely upon cues associated with the service production process, the service worker

and the service environment when evaluating service quality and making satisfaction

decisions (Mills and Moberg 1982). It is suggested that these cues are prone to

subjective evaluation arising from ambiguity, in the sense that the evidence is

consistent with more than one hypothesis. That is, ambiguous attributes are

perceived and evaluated by the consumer, but they can be perceived in more than

one way. When evidence is ambiguous, people tend to encode information in a

way consistent with prior knowledge and expectations (e.g. Herr, Sherman and

Fazio 1982). Applying this to satisfaction processes with ambiguous attributes,

consumers revise their perceptions of attribute performance to more closely match

their pre-experience expectations (Anderson 1973, Oliver 1980a, Olson and Dover

1979). The outcome of this process is a consistency effect (see Chapter II, Section

1.1.3).

For testing the effect of expected variance in performance on dlisconfirmation

(Hypotheses II & III) and for testing the impact of disconflrmation on affect

(Hypotheses LV to VII), it was necessary that discon.firmation situations could be

created. Therefore, it was important not to manipulate the performance of highly

ambiguous attributes that might cause strong consistency effects with expectations

and cause subjects to experience confirmation regardless the objective level of

performance. Ambiguity would also make it difficult to manipulate expectations
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on variability of performance because perception of variability implicitly requires

perception of differences between different levels of performance.

Time performance had the potential to be manipulated in a way so that strong

consistency effects could be avoided and that different levels of performance

heterogeneity could be expected by subjects. Now, it was important to know how

people perceive variability and time intervals. A review of literature on the

perception of variability is presented in Chapter III.

Hawes (1979) presented a thorough review on time perception and time as an

important variable in consumer behaviour. He came to the conclusion that apart

from variations in objective time, a number of situational, demographic and

psychological variables can influence the perceived length of a time interval (Hawes

1979). Examples of situational variables are: the extent of attention paid to the

interval, the way in which the interval is occupied, the number of stimuli filling

the interval. Examples of demographic and psychological variables are: sex, age,

marital status, education, income, attitudes and personality characteristics.

The influence of situational variables on time perceptions can be controlled for in

an experimental design. In the experiments for this thesis the environment and

the time-interval filling activities were kept constant for all subjects. The large

number of demographic and psychological variables and the large sample size did

not allow control by sample selection. Instead, randomised subject allocation to

the experimental conditions was used to control for the effects of these variables
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on subjective time perception and hence on the dependent variables in the

experimental design.

Furthermore, the experiment was designed to cue subjects to a more objective

perception. In manipulating time performance expectations, the subjects were first

informed about the time performance measured in seconds. They were then made

to experience this time performance (for a detailed description of the experimental

procedure refer to Section 6).

Finally, pretests assured that the response time manipulations could be clearly

distinguished and that major consistency effects between expected and perceived

response time could be avoided.
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5 Subjects

In this section, three subject selection strategies appropriate to each of three general

research objectives are discussed. Then, the strategy for subject selection and

recruitment for this study is determined in accordance with its specific objectives.

5.1 Three Potential Objectives and Subject Selection

Research may be directed toward generalization of results to a specified population.

Here, the key concern is achieving a maximum external validity by using samples

that are statistically representative of the real-world of interest. Suitable sampling

procedures include nonprobabilistic and probabilistic procedures (Kidder and Judd

1986).

A second objective might be study of the impact of specific subject characteristics

on dependent variables. Here, the researcher would purposefully sample individuals

who vary on those characteristics. He or she would not primarily be concerned

with the representativeness of the sample. For determining those characteristics,

a well developed underlying theoretical framework is necessary, because theoretically

there is an indefinite number of dimensions that could impact upon the independent

variables.
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A third objective, theory application, only requires a sample that permits falsification

of the theory. Although any sample in the theory's domain can potentially falsify

the theory, homogeneous samples are preferred for two reasons (Calder et a! 1979).

First, homogeneous respondents permit more exact theoretical predictions than may

be possible with heterogeneous samples. Homogeneous samples may also allow

more specific and narrowly defined independent variables and measures. Both

features make failure of the theory easier to detect. Second, homogeneous samples

increase the statistical conclusion validity by minimizing the error variance

introduced by irrelevant respondent characteristics. In other words, by selecting

homogeneous samples along the characteristics believed to inflate error variance,

these sources of error can be controlled and the likelihood of Type II error reduced.

5.2 Subject Selection and Recruitment

The objective of this study is consumer satisfaction theory application. Therefore,

a sample that allows a test of the theory is needed. A representative sample is not

required, because statistical generalization of the findings to the population of

potential homebanking users is not intended. As discussed earlier, an ideal sample

would be homogeneous on dimensions that potentially inflate the error variances

in outcome variables. However, there is no reliable theory available in the domain

of satisfaction theory that would allow determination of these dimensions. Some

experiment-specific characteristics, such as computer literacy or previous experience

with on-line services, can only be guessed.
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As a minimum requirement, the sample has to allow the falsification of the theory.

In the context of this study, this means that the subjects have to be able to quickly

understand and operate a homebanking system with which they had no previous

experience. This requires PC and menu driven software experience as well as basic

knowledge about current accounts and automatic teller machines (ATM). In

consequence, subjects were selected who had a current account, an ATM card and

PC experience. A primary source for subjects was the London Business School.

Participants of executive, senior executive, part-time and full-time MBA courses,

as well as London Business School staff (primarily library and secretarial staff) were

asked to "participate in a study designed to pre-test a new PC-based homebanking

service that is to be launched in the UK".' White collar workers were considered

more suitable for this experiment than were undergraduates or the general public.

This is because white collar workers are more likely to have PC-experience and a

good understanding of the concepts of homebanking. As remuneration, all

participants were either offered £10 in cash or food and drinks, which they were

told had been provided by the launching bank.

For a sample leaflet in the recruitment of subjects refer to Appendix A.
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6 Methodological Procedures

The design of the homebanking system is outlined in the next subsection, and the

experimental sessions are described in the second. The third and fourth subsections

describe specific aspects of the experiment: reason, system description and

instructions given to subjects, the manipulation of independent variables and

measures employed.

6.1 Design and Production of the Homebanking Service System

The following paragraphs give a short description of a television set based

homebanking service called Home and Office Banking Service (HOBS) offered by

the Bank of Scotland. This service was the first of its kind in the United Kingdom

and served as the basis of the design of an up-to-date PC-based homebanking service

used in the experiment.

HOBS uses a fairly simple keyboard, costing about £95, which connects a television

set via a modem with a telephone line. At the press of a button, the modem dials

up to the banks mainframe and a welcome message appears on the television screen.

After entering a user number and password, it is possible to view all account

balances (including investment and money market accounts), scroll back through

statements, transfer money between accounts, and effect the payment of bills. At
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the end of each transaction, the computer sends the details to the screen and asks

for confirmation.

HOBS uses a system called Viewdata, which displays large characters on the

television screen. This means that rather little information (only a quarter of the

25 lines of 80 characters that PC users are accustomed to) is provided per screen.

Communication with HOBS, which was designed in the early 1970s, is quite slow.

HOBS has an irritating delay between entering of a figure or character and its

appearance on the screen. After every data input, the user has to wait while the

system accesses the Bank of Scotland's mainframe and sends a new screen of

information down the telephone line (the complete Bank of Scotland graphic is

sent unnecessarily each time). As one tester reported: "Sometimes, you could kick

HOBS. It knows nothing of the jumps, short-cuts and elisions that make modem

programmes quick and fun to use" (Wilkinson 1990). A new version tailored to

work with personal computers is expected to be launched later in 1991.

One of the main benefits of HOBS is the possibility of active cash management.

For example, a customer can keep most of his/her cash in an interest bearing money

market account, leaving the current account balance near zero. The money market

account allows withdrawals at any time without interest rate penalty, provided the

withdrawal is at least £250. Whenever the current account balance becomes too

low, it can be increased by transfer from the money market account. it is even

possible to write substantial cheques against an empty account provided one

remembers to transfer the money via HOBS soon afterwards. Deadlines for
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payments can be exploited efficiently. HOBS can be instructed to pay a bill on a

predetermined day. For example the outstanding balance in a credit card account

can be paid on the day before it is due, without the cardholder having to remember

that day, because the date can be stored in the system and the transaction executed

automatically.

Another important benefit is that the user can avoid trips to the bank, since most

standard transactions can be handled and most information obtained from the user's

home or office.

The Bank of Scotland's television set based HOBS service served as the basis for

the development of an up-to-date PC-based homebanking service. A programmer

wrote a piece of software in Turbo-Pascal that was installed on a PC's harddisk to

simulate a PC-based homebanking service. All transactions available on HOBS were

programmed. Apart from the response time, which could be manipulated, the

simulated system performed as any modem menu driven PC-software. For building

up the screens Hewlett Packard's graphics drive was used to ensure a modem and

professional appearance. Some screens of the transactions performed by the subjects

are enclosed in Appendix E.
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6.2 Experimental Sessions

19 expe-hnental sessions were conducted in the Hewlett Packard Teaching Centre

(Room number E202) at the London Business School. In each session four to twelve

subjects were exposed to the experimental conditions. An overview of the elements

of the experiment and the chronological order of all actions is provided in Table

6-2. The manipulations and measures are described in detail in the remainder of

this chapter.
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Table 6-2: Chronological Overview of an Experimental Session

No	 Act
	

Reference

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

For the full text refer to
Appendices B and C

Welcome the subjects,
Presentation about this
study on homebanking

Subjects read instruction
for the study

Subjects read information on
the homebanking system
(manipulation of expectations)

Subjects conduct transactions
on the Simulator
(reinforcing expectation
manipulations and becoming
familiar with the system)

Manipulation check of
expectations

Subjects conduct transactions
on the real system
(manipulation of performance)

Manipulation check of
performance

Measurement of disconfirmation,
affect and satisfaction

Measurement of the personal
background of all subjects

Subjects are thanked, receive
their remuneration and leave
the room

Page 1 of the questionnaire,
Appendix D

Page 2 of the questionnaire,
Appendix D

Page 3 and 4 of the questionnaire,
Appendix D

Page 5 of the questionnaire,
Appendix D

Page 6 and 7 of the questionnaire,
Appendix D

Page 8 of the questionnaire,
Appendix D

Page 8 to 13 of the questionnaire,
Appendix D

Page 14 and 15 of the questionnaire,
Appendix D
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6.3 Reason, System Description and Lnsiructions Given to Subjects.

At the begiiming ;f eaci' experiment4 session the instructor gave a short

presentation (for the entire text refer to Appendix B). In order to avoid

experimental artifacts, the subjects were told that an American bank was planning

to introduce a PC-based homebanking service to the British market. The applications

offered and equipment needed were described briefly. Subjects were told that the

objective of the experiment was to examine potential user reactions to the different

features offered by the system and its performance.

A description of a potential customer, Mr. Smith, was presented on a slide (see

Appendix C). The subjects were asked to imagine themselves as being Mr. Smith

while testing the service. They were asked to judge the feelings of Mr. Smith, rather

than their own, when answering the questionnaire.

A similar approach was adopted by Haviena and Holbrook (1986) in their study

of consumption experiences. The authors argue that this approach has two

advantages. First, it provides subjects with a projective task and thereby discourages

social desirability effects, and second, it avoids problems involving individual

differences in reactions to specific types of activities. This approach has also been

adopted by Hui (1988), who encountered some discrepancies with subjects' con-

sumption habits and his experiment design. For example, in a pre-test subjects had

been asked to choose a human teller when a cash machine was available. A subject

noted: "When the machine is on, I will never use the cashier. Therefore, the
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situation does not apply to me." Hui avoided these problems by employing a

hypothetical figure.

There are many potential sources of similar poblems when simulating a

homebanking service experience. For example, subjects might not own a PC, might

be very satisfied with the current way of dealing with their bank or might value

their personal contact with human tellers highly. To minimize the impact of

heterogeneous consumption habits of individuals, all subjects were asked to role

play the hypothetical Mr Smith (refer to Appendix C for a description of Mr Smith).

Subjects were provided with a summary description of the homebanking service2.

This consisted of information on the transactions available and the response time

of the system. Test results about system response times were also provided. The

system description, the test results and a run on a simulator were used to manipulate

the subjects' expectations about the service performance (for further details on

manipulation related issues refer to section 6.4).

The subjects were asked to conduct a trial run on a homebanking service simulator.

This was done to familiarize subjects with the system and to manipulate expectations

about response time performance.

It was intended that subjects not have problems in conducting the experimental

tasks and focus on assessing the service. Therefore, tasks to be conducted with

2 Page 2 of the questionnaire presented in Appendix D.
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the "Simulator" and with the "real system" were nearly identical. The instructions

for these tasks are set out on pages 3,4 and 6,7 of the questionnaire presented in

Appendix D.

6.4 Manipulation of the Independent Variables

In this study a 2 (expectations about the mean response time) X 2 (expectations

about the variance of the response time) X 2 (actual levels of performance) factorial

design was employed. The employed manipulations are described below.

Performance

The subjects tested the response time performance of the homebanking service with

the following transactions: account balance enquiry and payment of a bill to the

London Business School.

In his book on human-computer interfacing, Brown (1988) reviewed issues related

to computer system response times. Although response time is potentially a major

factor in system development costs and is assumed to be critical to user performance

and satisfaction, he noted that response time guidelines have not been developed

for use by system designers. Brown came to the conclusion that guidelines should

be dependent on task-specific, system-specific and user-specific considerations. The
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US Department of Defense (1981) has laid down the response time guidelines shown

in Table 6-3 (1981). However these guidelines are qualified by the caveat that

system response times are highly application driven. Systems like fire-control

systems or command and control systems may require far more rapid response times

than those proposed in the guidelines, whereas other systems may be designed to

respond more slowly. Brown's review and the US Department of Defense guidelines

show that response times ranging from immediate response to delay exceeding ten

seconds seem to be acceptable for professional applications. It seems fair to assume

that response time can be even longer for non-professional applications like home-

shopping or homebanking.

Pretests with ten subjects were conducted to ascertain that the response time

manipulations applied could be clearly distinguished and that disconfirmation-of-

expectation processes could be experienced. Based on the literature review and

the pretests, two levels of response time performance were used: 3 seconds (P1)

and 9 seconds (P2).
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Table 6-3: System Response Time Guidelines from MIL-STD-1472C

Action	 Definition	 Max. Response
Time in Seconds

Key Print

XY EntEntry

Function
Selection

Simple
Inquiry

File Update

Complex
Inquiry

Press key until appearance of
character

Select field until visual verification

Selection until response

Display of commonly used message

Update requires access to host file

Seldom used calculations
in graphic form

0.2

0.2

2.0

2.0

10.0

10.0
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Expectations

Expectations about the mean response time (E) and its variance (V) were

manipulated using the written service descriptions and test reports presented on

the following pages (refer also to page 2 of the questionnaire in Appendix D).

Two levels of point expectation [expected variance in performance equals to zero

(Vi)] were used: 1 second (E1V1) and 12 seconds response time (E2V1). These

two levels of expectation were necessary in combination with the performance

variation (P1 and P2) to test the classical disconfirmation-of-expectations model

and Hypothesis I (Chapter II). A positive disconfirmation (E2V1,P1) and a negative

disconfirrnation (E1V1,P2) were needed to test Hypotheses lv and V (Chapter V).

Expectations E1V1 and E2V1 are point expectations. This means, that subjects were

manipulated to expect the same performance level for every consumption experience

with a variance in performance equal to zero (Vi). To test Hypotheses II and III

(Chapter III), however, expectations with the same mean performance but with

a standard deviation greater than zero were required (V2). In the high variance

condition (V2), the subjects were told that the performance could vary between

immediate response (0 seconds) and 15 seconds.

Written descriptions of the service and a test report from the American bank were

used to manipulate subjects' expectations about the time performance and its

variance. To evoke point expectations (Vi), the system description and the report
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of the consumer association both gave identical and constant time performance

descriptions. The stated variance in time performance was zero. For creating

variance expectations (V2), rtle system description warned that deviations in time

performance might occur, and the test report provided data that showed a possible

time performance between zero and 15 seconds.

This manipulation was based on Fike's (1977) findings that people can estimate

variability and 90% confidence ranges of samples reasonably well when the data

are presented3.

For a review of perception of variance when sample data are provided refer to Chapter HI,
Section 3.2.
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1 second response time (El) and low variance (Vi):

In its advertisements, the American Bank claims that its system needs only one second to respond
to each data input (= each ENTER strike), and that this response time alwa ys remains the same.
The American Bank published the following test r'.ilts on fie L....sponse time of their system:

Table 1: Test results on the response time

Response time % of trials falling in this category

0- 2seconds	 100%
3- 5seconds	 -
6-l0seconds	 -
11 - 15 seconds	 -
16 - 20 seconds	 -

'As you can see in Table 1, in all tests the system needed less than 2 seconds to

respond.'

1 second response time (El) and high variance (V2):

In its advertisements, the American Bank claims that its system needs on average only one second
to respond to each data input (= each ENTER strike), and that this response time can vary between
immediate response and 15 seconds between each time the service is used. This variance is due
to peak and low times. For example, the response time can vary between different times during
the day and different days of the week. The American Bank published the following test results
on the response time of their system:

Table 1: Test results on the response time

Response time % of trials falling in this category

0- 2seconds	 74%
3- 5 seconds	 17%
6-lOseconds	 6%
11-l5seconds	 3%
16 - 20 seconds	 -

'As you can see in Table 1, in around three-quarters of all tests the system needed
less than 2 seconds to respond. In the remaining quarter however, the system
was slower, in some rare cases as slow as 15 seconds.'
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12 seconds response time (E2) and low variance (Vi):

In its advertisements, the American Bank claims that its system needs onl y twelve seconds to respond
to each data input (= each ENTER strike), and that this response time alwa ys remains the same.
The American Bank published the following test results on the response time of their system:

Table 1: Test results on the response time

Response time % of trials falling in this category

o - 2 seconds	 -
3- Sseconds	 -
6-lOseconds	 -
11-l5seconds	 100%
16 - 20 seconds	 -

As you can see in Table 1, in all tests the s ystem needed between 11 and 15
seconds to respond.

12 seconds response time (E2) and high variance (V2):

In its advertisements, the American Bank claims that its system needs on avage only twelve seconds
to respond to each data input (= each ENTER strike), and that this response time can vary between
immediate response and 15 seconds between each time the service is used. This variance is due
to peak and low times. For example, the response time can vaxy between different times during
the day and different days of the week. The American Bank published the following test results
on the response time of their system:

Table 1: Test results on the response time

Response time % of trials falling in this categoly

0- 2seconds	 3%
3- 5 seconds	 6%
6 - 10 seconds	 17 %

11 - 15 seconds	 74 %
16 - 20 seconds	 -

•M you can see in Table 1, in around three-quarters of all tests the system needed
between 11 and 15 seconds to respond. In the remainin g quarter however, the
system was faster, in some rare cases as fast as 1 second.
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A "Simulator" was used to further reinforce the expectations created by the written

service descriptions. Subjects worked first on the Simulator and were told that

they were not online connected to a mainframe. They were also told that the

simulator works in exactly the same way as the real homebanking service. In other

words, the response time of the simulated service was the performance described

in the service description and test reports.

The following reasons for response times were given to the subjects. In the point-

expectation condition (Vi), the time elapsed before the system responded was

explained in terms of telecommunications and mainframe processing times. In the

high variance condition (V2), variations in utilization of the mainframe and

telephone lines were given as reasons for varying response times.

6.5 Measures

In this section measures frequently used in satisfaction research are discussed, and

some studies that compare commonly applied measures are reviewed. The measures

used in the experiment reported in the thesis are then discussed. The manipulation

checks and measures employed are listed in Table 7-i. Wherever possible, the order

of single items within a scale was randomized and 50% of the items were reversed.
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For making the different satisfaction measures comparable, their order in the

questionnaire was randomized. Six versions of the questionnaire, each with a

different (randomized) order of the questions, were employed.

6.5.1 Measures of Expectation, Perceived Performance and Disconfirmation

Measures of Expectations

Before conducting the experimental tasks with the "on-line" homebanking service,

performance expectations were manipulated through a service description and a

trial with a "Simulato?'. After using the simulator, subjects answered five questions

about their expectations about the "real" or "on-line" connected homebanking service

(refer to Table 6-4, or page 5 of the questionnaire in Appendix D). After that,

subjects were exposed to the different experimental conditions, in which the

response time performance of the system was varied.

Questions 3 and 4 locate the tails of the expected response time distribution. The

difference between the minimum and maximum expected response time was used

as a measure of expected variance.
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Table 6-4: Measure of Expected Mean Performance

1. After reading the information page and using the Simulator, what would Mr Smith expect the
average response time of the real American Homebankinz Service after every "ENTER 1 strike to
be? Please indicate on the following scale like this: C 	 )

System response time in seconds: 	
I	 I	 I	 I	 I	 I

0	 5	 10	 15	 20	 25	 more

5. In what range would Mr Smith expect the most likel y response time of the real American
Homebanking System to be? Mr Smith would expect it to be between:

II	 II	 II	 II	 II	 II
LJ	 LJ	 LJ	 LJ	 LJ

0-2
	

3-5
	

6-10
	

11-15
	

16-20	 21 and more
seconds	 seconds	 seconds	 seconds	 seconds seconds

cont...
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5	 4	 3
	

2
	

1

Table 6-5: Measures of Expected Variance of Performance

2. Please read the following statement carefully then circle the number which best describes your
agreement or disagreement with the statement (e.g. 5=Strongly Agree)

Strongly	 Agree nor	 Strongly
Agree Age Dage age	 e

After reading the information page and using the
Simulator Mr Smith believes that the response time
of the real American Homebanking System could vary
by more than 5 seconds each different time he uses
the system

3. What would Mr Smith expect the maximum possible response time of the real American
Homebanking System to be?

System response time in seconds:
0	 5	 10	 15	 20	 25

	
more

4. What would Mr Smith expect the minimum possible response time of the real American
Homebanking System to be?

System response time in seconds:	 I	 I	 I	 I	 I	 I	 I
0	 5	 10	 15	 20	 25	 more
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Measures of Perceived Performance

Perceived performance and all subsequent constructs were measured after the

subjects had carried out the experimental task with the "on-line" connected service.

In many empirical studies extremely high correlations have been found between

perceived performance and satisfaction measures. In the literature review in Chapter

II, Section 4.3 it was hypothesized that the reason for these results are inappropriate

perceived performance measures. These measures include evaluative components

and, in consequence, capture some component of satisfaction. In this study, it was

therefore crucial to measure performance perceptions rather than evaluations, i.e.

to measure perceived system response time in time units rather than with a slow/fast

scale.
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Table 6-6: Perceived Performance Measures

1. How long did the American Homebanking Service need approximately to respond to each
RENTER strike. Please indicate on the following scale like this: C 	 )

System response time in seconds:
0	 5	 10	 15	 20	 25	 more

3. In what range did the American Homebanking Service respond to each "ENTER strike? (please tick)

II	 II	 II	 II	 II	 II
LJ	 LJ	 LJ	 LJ	 LJ	 LJ

0-2
	

3-5
	

6-10
	

11-15
	

16-20	 21 and more
seconds	 seconds	 seconds	 seconds	 seconds	 seconds
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Measures of Confirmation/Disconfirmation

Perceived disconfirmation rather than subtractive disconfirmation (perceived

performance scores minus expectation scores) was used because of the problems

inherent in the subtractive measures (for an explanation refer to Chapter II, Section

1.1.3.2).

Disconfirmation was measured using attribute-specific and overall measures. This

approach has been adopted by Churchifi and Surprenant (1982), Bitner (1987)

and many other researchers. In accordance with the generally applied linear

compensatory multiattribute models, the responses to individual attribute measures

were weighted by their relative importance and then summed to generate an overall

construct score, which again measured overall disconfirmation or satisfaction (e.g.

Bitner 1987, Churchill and Surprenant 1982).

In this study the disconfirmation and satisfaction associated with the following

attributes was measured: response time, visual appeal, reliability, ease of use, range

of transactions offered and security. These attributes were identified through

telephone interviews of product managers of telephone or television-set based

homebanking services, and through review of the multiattribute literature related

to services (e.g. Bateson 1985, Parasuraman et al 1985, 1988). In contrast to most

experiments on consumer satisfaction, only one attribute performance, namely

Refer to chapter II, Section 1.1.5 for a review on the application of multiattribute models
in consumer satisfaction.
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response time, was manipulated. All other attribute performance levels remained

constant.

Scales commonly applied in consumer behaviour were used for this study. Attribute

specific and overall confirmation/disconfirmation were measured with Oliver's

(1980a) and Bitner's (1987) seven-point semantic differential scale ranging from

'The response time of the home banking system was worse than expected" to

"better than expected" (question 2). Churchifi and Surprenant's (1982) seven-point

semantic differential scale (question 4), with the attribute specific measure for the

service response time ranged from "My expectations of the response time were

too high: It took longer than expected" to "Too low: It took less time than I

thought", was also used. The importance weights were measured using Churchill's

(1991, p. 440-1) comparative rating scale (question 10).
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Table 6-7: Disconfirmation-of-Expectation Measures

2. How was the actual performance of the following features of the American Homebanking
Service in comparison to Mr Smith's expectations? (Please tick)

worse	 just as	 better
than	 expected	 than
expected	 expected

The visual appeal of the system was

The reliability of the service was

The ease of use was

The range of transactions possible
was

The response time was

The security of the service was

Overall, the homebanking service was

cont...
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4. What feelings would Mr Smith have about his previous expectations after using the American
Homebanking Service? (please tick)

In comparison to the American Homebanking Service,
his expectations were

too high:	 Accurate:	 Too low:
It was	 It was just	 It was
poorer than	 as he expected	 better than
he thought	 he thought

His expectation of the security of the system was

His expectation of the response time was

His expectation of the visual appeal of the
system was

His expectation of the ease of use was

His expectation of the range of transactions
possible was

His expectation of the reliability of the system was

Overall, his expectations about the
homebanking service were

10. Now, please indicate how important each of the following features or characteristics of homebanking
are to Mr Smith in general. Please divide 100 points between the following six features to show their
importance to Mr Smith.

Range of transactions possible

Ease of use

Visual appeal of the system

Security of the system

Response time of the system

Reliability of the system
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6.5.2 Satisfaction Measures

The selection of satisfaction measures proved to be a difficult task because a large

number of very different measures has been used by satisfaction researchers. The

measurement scales range from one to twelve items, and from predominantly

cognitive (usuallybelief) to predominantly affective (usually like-dislike) measures.

The research on satisfaction measures is reviewed in this section.

In most studies with findings that can be generalized directly to managerial

marketing problems, simple one-item satisfaction measures have been used. This

is also true for most theory application research that is not directly concerned with

examining the construct or process of satisfaction but is concerned with some related

issue. However, these generally applied one-item measures have been shown to

be inferior to a number of more sophisticated multi-item scales. The most promising

measures of both kinds are reviewed in the next section.

Review of Studies Comparing Satisfaction Measures

In the following section three studies comparing satisfaction measures are reviewed:

Churchill and Surprenant (1982), Westbrook (1980), Westbrook and Oliver (1981).

Westbrook (1980) tested the appropriateness of the delighted-terrible scale for the

measurement of satisfaction. Westbrook and Oliver (1981) reviewed several types

of scales used in consumer behaviour and other disciplines. Measures from other
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disciplines adapted to consumer satisfaction included job, marital, patient and life

satisfaction. Churchill and Surprenant (1982) employed five standard scales widely

used by consumer behaviour researchers.

Westbrook (1980) examined the suitability of the Delighted-Terrible scale (D-T

scale) for measuring consumer satisfaction. This scale was developed and

extensively tested by Andrews and Withey (1976) in sociological research on the

perception of life quality. It has been applied successfully in assessing evaluative

responses to major life concerns such as one's job, health, family and neighbourhood.

Three other measures were tested by Westbrook. The first of these was a Percentage

Scale, ranging from 100% - Completely Satisfied to 0% - Not at all Satisfied.

The second was a Need Satisfaction - Dissatisfaction seven-point semantic

differential scale with the question "To what extent does this car meet your needs

at this time?" The scale ranged from "Extremely Well" to "Extremely Poorly".

The third measure was a general, nondirective question on subjects' thoughts and

feelings about the experience of owning and using the product, followed by

clarifying probes, and a specific open-ended follow-up question about any particular

aspects of the product liked or disliked. The responses were then coded into four

satisfaction categories.

Westbrook conducted three different studies for testing these measures. In Study

I, self-administered questionnaires were completed by 72 students about their

satisfaction with automobiles, bank services and wristwatches. Study II consisted
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of personal interviews with 151 female heads of households on their satisfaction

with their washing machines, refrigerators and colour television sets. In Study III

47 students were questioned abou" their cars.

The D-T scale seemed to be superior to the other measures and showed good

reliability, convergent and discriminant validity, and nomological validity. The

evidence from the three separate studies indicates the superiority of the D-T scale

for the measurement of consumer satisfaction. First, the skewness of satisfaction

responses typical of the other satisfaction measures was significantly reduced by

use of the D-T scale. This may be attributed to its second advantage, the superiority

of the D-T scale in capturing the affective component of satisfaction. For example,

of 25 washing machine owners in Study II who selected the uppermost scale position

on the percentage scale "completely (100%) satisfied" only 14 chose the uppermost

scale position of the D-T scale "delighted". The remaining 11 respondents describing

their satisfaction as "pleased" or "mostly satisfied". Similar results were obtained

for the other product/service categories. However, the ability of this scale to capture

affective components is only assumed by the researchers rather than empirically

tested.

Since the publication of Westbrook's (1980) paper the D-T scale has been tested

in other consumer satisfaction studies and evaluated favourably (e.g. Bitner 1987,

Westbrook 1987, Westbrook and Oliver 1981). Westbrook (1980), however,

recommended that despite the predominance of simple, single-item satisfaction

measures, future research should focus on the development of multi-item measures.
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The primary ainis of this research would be to reduce measurement error and

improve the construct validity of satisfaction measures.

Westbrook and Oliver (1981) continued Westbrook's (1980) work by developing

and testing multi-item satisfaction measures. They reviewed research in the areas

job, marital, patient and life satisfaction and found widespread use of multi-item

scales for satisfaction measurement. Westbrook and Oliver selected five measures

to be tested empirically. The first was a three-item verbal scale (Verbal) for overall

assessment of product satisfaction (1) the Delighted-Terrible seven-point rating

scale, (2) a "Completely Satisfied-Not at all Satisfied" 11-point rating scale ranging

from 100% to 0%, and (3) a behaviourial tendency 11-point rating scale ranging

from "Certain I'd do it again" to "No chance I'd do it again." These specific items

were combined additively to obtain an overall satisfaction score. The scale was

adapted from Andrews and Withey (1976).

The second measure made use of four distinct graphic rating scales: faces,

thermometer, circles and ladder. According to Westbrook and Oliver, these

particular items represent a desirable mixture of nonverbal content, and the faces

and thermometer scales are chiefly affective, while the circles and ladder are more

cognitive-evaluative in tone. They were combined additively to yield an overall

graphic scale (hereafter referred to as Graphic) (Andrews and Withey 1976).
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Third, a Likert surnmated scale in which 12 statements indicating vaiying sentiments

of overall satisfaction with the product were presented to respondents for their

agreement. Responses were made on a five-interval Likert-type scale.

Fourth, a set of seven semantic differential items, again dealing with various

questions about overall satisfaction judgements. To reduce the cognitive strain on

respondents only five intervals were used on the semantic differential instead of

the conventional seven. These items were combined into a simple additive index

(hereafter referred to as S-D).

Fifth, the differences between perceived attribute performances and the ideally

desired levels were computed. This measure, called the Porter Scale, was used as

an inferential satisfaction measure.

Self-administered questionnaires were completed by 175 students. Respondents

were questioned about their experiences with currently owned automobiles and

hand-held calculators. The Verbal, Likert and S-D measures emerged as the best

measures. They showed high internal consistency, converged with other satisfaction

measures, and succeeded in discriminating between unrelated constructs. At the

same time, they also produced fairly symmetrical, dispersed distributions of

individual responses. The few items (three) of the Verbal scale make it attractive

from the standpoint of administrative efficiency. The Porter Scale had low internal

consistency and did not converge with other satisfaction measures. Westbrook and

Oliver concluded that the Porter Scale is not a good measures of satisfaction.
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In summary, Westbrook and Oliver (1981) concluded that the Verbal scale, the S-D

scale and the 12-item Likert-type scale were the most reliable measures for consumer

satisfaction.

Churchill and Surprenant (1982) used five satisfaction scales in their experiment

with video disc players and hybrid plants. The researchers used two attribute

specific scales: (1) A seven-interval Likert-type scale measuring beliefs and (2)

a seven-interval semantic differential scale with "like" and "dislike" at the extreme

points. For both scales an overall measure was obtained by adding the scores of

the single attribute evaluations. The researchers also employed three overall

measures: (3) a seven-interval continuum scale, ranging from "completely satisfied"

to "completely dissatisfied"; (4) a faces scale, and (5) a behaviourial tendency

scale asking for the subjects' purchase probability.

All measures but the two attribute specific measures had insufficient discriminant

and convergent validity. Churchill and Surprenant concluded that the two multi-item

attribute specific belief and affect measures are good measures of consumer satisfac-

tion. This is in line with Westbrook and Oliver's (1981) recommendation of use

of multi-item measures.
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Selected Measures

Three categories of measures were employed in this study: attribute specific, siilgle-

item overall and multi-item overall measures. The measures shown in Tables 6-8

to 6-10 have been selected in accordance with the results of the literature review

on satisfaction measures above.

Attribute Specific Satisfaction Measures:

The attribute specific satisfaction scales listed below were weighted with the same

importance weights as described in the discussion on disconfirmation scales. The

measures employed were Churchill and Surprenant's (1982) like-dislike (question

8) and belief scales (question 11). The belief scale was put together with a four-

item perceived control scale and a twelve-item satisfaction measure, which are

described later. The order of all items was randomised (refer to Appendix D, Part

C, question 11). Westbrook's (1980) delighted-terrible scale was the third attribute

specific measure employed (question 12).
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Table 6-8: Attribute Specific Measures

8. A number of features of the American Homebanking Service are listed below. Please imagine
how Mr Smith would feel about them. (please tick)

Rangeof transactions possible 	 ____ ____ _____ ____ ____ ____ ____
Like	 Dislike

Easeof use	 ____ ____ ____ ____
Like	 Dislike

Visual appeal of the system	 ____ ____ ____ ____ ____ ____ ____
Like	 Dislike

Securityof the system	 _____ _____ _____ _____ _____ _____ _____
Like	 Dislike

Responsetime of the system	 _____ _____ _____ _____ _____ _____ _____
Like	 Dislike

Reliabilityof the system	 _____ _____ _____ _____ _____ _____ _____
Like	 Dislike

11. Below are some statements which describe how Mr Smith mi ght feel after he used the American
Homebanking Service for the first time. Please read each statement carefully then circle the number
which best describes your agreement or disagreement with the statement (e.g. 1 = Strongly Agree,
5 = Strongly Disagree).

Neither
Strongly	 Agree nor	 Strongly
Agree Aee Dagree Disage Dise

Mr Smith feels that the reliability of the system is very poor 	 1	 2	 3	 4	 5

Mr Smith feels that the ease of use of the system is excellent 1 	 2	 3	 4	 5

He feels that the response time of the system is very bad	 1	 2	 3	 4	 5

He feels that the range of possible transactions is very wide	 1	 2	 3	 4	 5

He feels that the security of the system is very high	 1	 2	 3	 4	 5

He feels that the visual appeal of the system is very poor	 1	 2	 3	 4	 5

cont...
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12. A number of features of the American Homebanking Service are listed below. Please imagine how Mr
Smith would feel about them. (please tick like this: _:/ :J

Ease of use	 delighted	 :	 :	 :	 :	 :	 :	 terrible

Security of the system	 delighted	 :	 :	 :	 :	 :	 :	 terrible

Range of transactions possible delighted 	 :	 :	 :	 :	 :	 :	 terrible

Response time of the system	 delighted	 :	 :	 :	 :	 :	 :	 terrible

Reliability of the service 	 delighted	 :	 :	 :	 :	 :	 :	 terrible

Visual appeal of the service 	 delighted	 :	 :	 :	 :	 :	 :	 terrible
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Single-Item Overall Satisfaction Measures:

Single-item overall measures are widely applied in satisfaction research. Therefore,

the most common of them were included primarily to assess their performance in

comparison to the apparently better multi-item measures. The following measures

were selected: Churchill and Surprenant's (1982) like-dislike scale (question 8)

and Westbrook's (1980) delighted-terrible scale (question 12). Finally, the

frequently used 5-point bipolar scale ranging from "very dissatisfied" to "very

satisfied" was employed (question 14).
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Table 6-9: Single-Item Satisfaction Measures

8. The American Homebanking System as a whole 	 _____
Like
	

Dislike

12. The Homebanking Service as a whole delighted	 ::	 :	 :	 :	 :	 terrible

14. Finally, considering everything, how satisfied would Mr Smith be with the American Homebanking
Service? (please tick):

very	 neither	 very
dissatisfied
	

satisfied
	

satisfied
nor dis-
satisfied
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Overall Multi-Item Satisfaction Measures:

Overall multi-item measures seem to be superior to single-item and to weighted

and added attribute specific measures. In empirical comparisons, the following two

measures have performed best: Westbrook and Oliver's (1981) verbal scale

(question 5, 6 and 13) and the 12-item Likert-type scale (question 11). These

measures are presented in Table 6-10.
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Table 6-10: Multi-Item Satisfaction Measures

. Cverali, how would Mr Smith feel about the experience with the American Homebanking Service?
(please circle)

7	 6	 5	 4	 3	 2	 1

	

I	 I	 I	 I	 I	 I
Delighted Pleased	 Mostly	 Mixed	 Mostly	 Unhappy Terrible

Satisfied	 (about	 Dissatis-
equally	 fled

satisfied and
dissatisfied)

A Neutral (neither satisfied nor dissatisfied)
B Mr Smith never thought about it

6. Overall, Mr Smith would feel? (please circle)

Completely	 About	 Not at all
Satisfied	 Half Satisfied	 Satisfied

100% 90% 80% 70% 60% 50% 40% 30% 20% 10% 0%

13. Thinking back. . . If Mr Smith had to do it all over again, what are the chances in 10 that he
would have chosen this homebanking service again? (Please tick one number below to indicate
the chance)

0	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10

(No chance	 (50-50	 (Certain

he'd do it	 Chance)	 he'd do

it again)	 it again)

cont...
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11. Below are some ctatements which describe how Mr Smith might feel after he used the American
Hornebapjg eycjr the fistt. Please read each statement carefully then circle the number
which best describes your agreement or disagreement with the statement (e.g. 1 = Strongly Agree,
5 = Strongly Disagree).

Neither
Strongly	 Agree nor	 Strongly
Agree Agree Disagree Disae De

If he could do it over again, he'd buy a different service 	 1	 2	 3	 4	 5

He truly enjoys this homebanking service 	 1	 2	 3	 4	 5

He feels bad about his decision to buy this service 	 1	 2	 3	 4	 5

He is	 happy that he bought this service 	 1	 2	 3	 4	 5

His choice to buy this service was a wise one 	 1	 2	 3	 4	 5

Sometimes, he will have mixed feelings about keeping it 	 1	 2	 3	 4	 5

Mr Smith is satisfied with his decision to buy this service 	 1	 2	 3	 4	 5

Owning this service system has been a good experience

	

for Mr Smith 1
	

2	 3	 4	 5

This system hasn't worked out as well as he thought it would 1
	

2	 3	 4	 5

This homebanking service is exactly what Mr Smith needs	 1
	

2	 3	 4	 5

This is one of the best homebanking services Mr Smith could

	

have chosen 1
	

2	 3	 4	 5

Mr Smith is sure that it was the right thing to choose this
service	 1
	

2	 3	 4	 5
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6.5.3 Measures of Affect

The Russell (1978, 1980; Russell and Pratt 1980; Russell, Ward and Pratt 1981)

circumplex model of affect and its scales were used in this study (see Chapter III).

Russell and Pratt operationalized the two dimensions of affect with two scales.

Scale I encompassed the two dimensions of pleasure/displeasure and arousal/sleepy.

Each dimension was measured with five positively and five negatively keyed items.

Scale II consisted of the dimensions exciting/gloomy and distressing/relaxing. Again,

each dimension was measured with ten items.

Both scales are metrics for the same two-dimensional space in which each point

is the operationalization of a person's internal affective state (compare Figure 4-1).

X and y axes are commonly defined as pleasure/displeasure and arousal/sleepy,

respectively. Coordinates can then be obtained from the following theoretical

equations:

Scale I:	 x = 1.00 (P-U) and y = 1.00 (A-S),

where P-U is the score on the pleasant-unpleasant score and A-S the scale on the

arousing-sleepy scale.
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The same x and y coordinates can also be determined with the exciting-gloomy (E-G)

and distressing/relaxing (D-R) scales:

Scale II: x = .707 (E-G) - .707 (D-R)	 and	 y = .707 (E-G) + .707 (D-R)

To reduce stress and avoid subject fatigue, and because there was to be a second

affect measure included in the questionnaire, it was decided to use only the pleasure

and the arousal scales in this study. Another advantage of using these two scales

is that they are directly comparable with the other affect measure employed in the

questionnaire. The Russell and Pratt (1980) scale of the affective quality of social

and human/environment interactions used is presented in Table 6-11 (question

9).

The second measure of affect employed was the Mehrabian (1980) semantic

differential scale of emotional response to social situations and environment

(question 7).
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Table 6-11: Russell and Pratt's Measure of Affect Adapted to Homebanking Services

9. Below is a list of words that can be used to describe situations and how people feel in those situations.
Please assess how accurately each of the words below describes Mr Smith's situation and his feelings while
using the American Homebanking Service for the first time in his office.

You may need some imagination and there are no right or wrong answers. Use the following 1-8 rating
scale for your answer, and please make sure that you have given an answer for each word. (please circle)

extremely very	 quite	 slightly	 slightly quite	 very extremely
inaccurate inaccurate inaccurate inaccurate accurate accurate accurate accurate

nice	 1	 2	 3	 4	 5	 6	 7	 8
forceful	 1	 2	 3	 4	 5	 6	 7	 8
dissatisfying	 1	 2	 3	 4	 5	 6	 7	 8

unpleasant	 1	 2	 3	 4	 5	 6	 7	 8
intense	 1	 2	 3	 4	 5	 6	 7	 8
pretty	 1	 2	 3	 4	 5	 6	 7	 8

pleasant	 1	 2	 3	 4	 5	 6	 7	 8
lazy	 1	 2	 3	 4	 5	 6	 7	 8
alive	 1	 2	 3	 4	 5	 6	 7	 8

uncomfortable	 1	 2	 3	 4	 5	 6	 7	 8
drowsy	 1	 2	 3	 4	 5	 6	 7	 8
inactive	 1	 2	 3	 4	 5	 6	 7	 8

displeasing	 1	 2	 3	 4	 5	 6	 7	 8
arousing	 1	 2	 3	 4	 5	 6	 7	 8
active	 1	 2	 3	 4	 5	 6	 7	 8

pleasing	 1	 2	 3	 4	 5	 6	 7	 8
idle	 1	 2	 3	 4	 5	 6	 7	 8
repulsive	 1	 2	 3	 4	 5	 6	 7	 8

slow	 1	 2	 3	 4	 5	 6	 7	 8
beautiful	 1	 2	 3	 4	 5	 6	 7	 8
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Table 6-12: Mehrabian's Measure of Affect Adapted to Homebanking

7. Now think about the feelings, moods and emotions Mr Smith might have experienced while using

the American Homebanking Service for the first time in his office. Take about half a minute to
get into the mood of the situation. Then rate the feelings with the adjective pairs below. Some
of the pairs might seem unusual, but you will probably feel more one way than the other.

For each pair, put a tick (Example :: / : 	 ) closer to the adjective which you believe

best describes Mr Smith's feelings, moods and emotions. The more appropriate that adjective
seems, the closer you should put your tick to it. Please make sure that you have given a tick for

each pair.

Bored_________________
Hopeful________________
Calm_____________

Relaxed
_________________ Despairing
__________________ Excited

Happy______________
Jittery_________________
Melancholic__________________

Aroused	 :	 :	 :	 :	 :

Pleased	 :	 :	 :	 :

Relaxed	 :	 :	 :	 :	 :

Wide awake	 :	 :	 :	 :

Unsatisfied	 :	 :	 :	 :	 :

Sluggish	 :	 :	 :	 :

Unhappy
Dull
Contented

Unaroused
Annoyed
Stimulated

Sleepy
Satisfied
Frenzied
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6.5.4 Measures of the Demographic Background and Other Individual Differences

of Subjects

As mentioned earlier, measuring the subjects' personal backgrounds is a way to

solving the problems arising from heterogeneous samples. However, the number

of potentially relevant background variables can be very large and, in its current

state, consumer satisfaction theory cannot guide selection of subject variables which

impact upon satisfaction. In spite of this lack of guidance, standard demographic

data were collected in this study to test at least whether the subjects were actually

assigned randomly to the treatment conditions (Appendix D, Part D).

Furthermore, certain consumption habits (use of automatic teller machines,

homebanking and online database services) and computerliteracy (use of computer

hardware and software) were controlled for. Psychological traits of subjects that

might influence the dependent variables of the study were also measured. These

were trait arousal and trait pleasure (Mehrabian and Russell 1974).

Finally, the subject's relationship with the London Business School was controlled

for. All subjects who were either full or part-time employees or full-time students

were categorised as members of LBS.
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7 Summary

In this chapter, methodological considerations were discussed and the method and

measures employed in this study were determined. In sections one to three, four

basic types of validity and the main threats to them, their relative importance in

relation to the research objectives, and three classical research designs were

discussed.

The objective of this study is theory rather than effects application, and the

hypothesized relationships are primarily causal in nature. The review in sections

one to three suggests that for this type of research, the emphasis on the different

types of validity should be in the following order of decreasing importance: internal,

construct, statistical conclusion and, finally, external validity. An experimental

design was chosen as it ranks higher on internal validity than any other design.

This is because it minimizes the possibility that other variables influence the

observed correlations between independent and dependent variables.

In section four, a controlled laboratory setting was chosen because it minimizes

extraneous sources of variation and thereby maximizes internal validity. The three

main reasons for manipulating response time expectations and performance of a

new PC-based homebanking service were also presented.

In section five, subject selection was discussed. As this study aimed at theory

application, any sample that allowed a falsification of the theory could be selected.
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In the context of this study this meant that subjects had to be selected so that they

were able to understand and operate a PC-based homebanking service with the

information provided in the experiment.

Finally, all aspects of the experimental work were discussed. They were (1) design

and production of the homebanking system, (2) description of the experimental

sessions, (3) reason, system description and instructions given to subjects, (4)

manipulation of the independent variables, and (5) the selection and description

of all measures employed.
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Chapter VII

Data Analysis

The analyses of the data obtained from the experimental study are presented in

this chapter. In the first section all the operationalizations of the variables and

descriptions of their distributions are presented. The second section presents

results of the preliminary analyses that were conducted. These analyses were

examination of the demographic background of subjects, check of random

assignment to experimental conditions, assessment of reliability of measures and

manipulation check. In the third section results of traditional hypothesis tests are

presented. The proposed model as implied by the hypotheses, the

disconfirmation-of-expectations model and the results of the traditional statistical

analyses was tested as a whole using structural equation modelling. The results

are presented in section four.

1 The hypothesized model is presented in Figure 7-2.
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1 Independent and Dependent Variables Included in the Data Analysis

Independent Variables

The independent variables of the study were the three treatment variables:

expected performance (fast and slow), expected variance (low and high) and

performance (fast and slow). Chapter VI, Section 6.4 provided a detailed

description of all manipulations. The following constructs were measured and

used to assess whether the experimental manipulations were successful: expected

mean performance, expected variance in performance and perceived performance,

Dependent Variables

The following dependent variables were analyzed as a function of the experi-

mental treatments: disconfirmation-of-expectations, magnitude ofdisconflrmation,

pleasure, arousal and satisfaction. A summary of all measures is provided in Table

7-1. Chapter VI, Section 6.5 provided a detailed description of all measures

employed. A description of the distributions of all dependent variables is

presented in Table 7-2.
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Variance	 (1) A Multichotomous Question
Expectation	 (2) The Subtracted Value of Two Continuous Scales

Asking for the Minimum and Maximum
Performance Expected

Perceived	 (1) A One-Item Continuous Scale
Performance	 (2) A One-Item Multichotomous Question

Table 7-1: Operationalizations of the Treatment and Dependent Variables

Variable
	 Operationalization

	 Symbol

Independent Variables:

Expectation	 (1) Description of the Homebanking Service
Manipulation	 (2) Trial Run with a Simulator
of Mean
Performance

MEXPECT

Expectation
Manipulation
of Variance
in Performance

(1) Description of the Homebanking Service 	 MVAR
(2) Test Report of the American Bank

(Two Levels: Point-Expectations and a Possible Range of
Performance Between Immediate Response and 15 Seconds)

Performance
	 Response Time in Seconds of the Homebanking Service

	
MPERF

Manipulation	 to Each Data Input or Command

Manipulation Checks:

Performance
Expectation

(1) A One-Item Continuous Scale
(2) A Multichotomous Question

EPERF1
EPERF2

EVAR1
EVAR2

PPERF1
PPERF2

cant
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Symbol

DTIME1

DTIME2

DTIME

Variable	 Operationalization

Dependent Variables:

Disconfirmation	 (1) A One-Item Multichotomous Question for the
Time Performance 	 Disconfirmation of Time Performance

(e.g. Oliver 1980, Bitner 1987)
(2) churchill and Surprenant's (1982) One-Item

Multichotomous Question for Time Performance
(3) DTIME = (DTIME1 + DTIME2)/2

Disconfirmation	 (4) A One-Item Multichotomous Question for Overall
Overall Performance 	 Disconflrrnation (e.g. Oliver 1980, Bitner 1987)

(5) Churchill and Surprenant's (1982) One-Item
Multichotomous Question for Overall Disconfirrnation

(6) DOQ = (DOQ1 + DOQ2)/2

(7) A Linear Compensatory Multiatthbute Measure Consisting
of a Multichotomous Scale of Disconfirmation with six
attributes (e.g. Oliver 1980, Bitner 1987), weighted
by importance scores of a comparative rating scale
according to Churchill (1991)

(8) A Linear Compensatory Multiattribute Measure Consisting
of Churchill and Surprenant's (1982) Multichotomous
Scale of Disconfirmation with six attributes, weighted
by importance scores of a comparative rating scale
according to Churchill (1991)

DOQ1

DOQ2

DOQ

DOW1

DOW2

Pleasure	 (1) Mehrabian and Russell's (1974) Scale of Pleasure: A Six-
Item Semantic Differential Scale

(2) Russell and Pratt's (1980) Scale of Pleasure: A Ten-Item
Likert-Type Scale

	

Arousal	 (1) Mehrabian and Russell's (1974) Scale of Arousal: A Six-
Item Semantic Differential Scale

(2) Russell and Pratt's (1980) Scale of Arousal: A Ten-Item

	

-	 Likert-Type Scale

PLEAS1

PLEAS2

AROUS1

AROUS2

cont
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Variable	 Operationalization
	

Symbol

Satisfaction	 (1) One-Item 7-Point Like-Dislike Bipolar Scale	 SLDQ
(Churchill and Surprenant 1982)

(2) One-Item 7-Point Delighted-Terrible Bipolar Scale 	 SDTQ
(Westbrook 1980)

(3) One-Item 5-Point Bipolar Scale	 SD
(e.g. Tse and Wilton 1989)

(4) A Linear Compensatozy Multiattribute Measure 	 SLDW
Consisting of a 7-Point Bipolar Like-Dislike
Scale With Six Attributes (e.g. Churchill
and Surprenant 1982, Oliver 1980, Bitner 1987),
Weighted by Importance Scores of a Comparative
Rating Scale According to Churchill (1991)

(5) A Linear Compensatory Multiattribute Measure 	 SDTW
Consisting of a 7-Point Bipolar Delighted-
Terrible Scale With Six Attributes
(Westbrook 1980),
Weighted by Importance Scores of a Comparative
Rating Scale According to Churchill (1991)

(6) A Linear Compensatory Multiattribute Measure 	 SBELW
Consisting of a 7-Point Likert-Type Belief
Scale With Six Attributes (Churchill and
Surprenant 1982, Tse and Wilton 1989),
Weighted by Importance Scores of a Comparative
Rating Scale According to Churchill (1991)

(7 Westbrook and Oliver's (1981) Three-Item Verbal 	 SVERBAL
Scale of Satisfaction Consisting of A 7-Point
Delighted-Terrible Scale (SVERBAL1), an
11-Interval Percentage Scale (SVERBAL2) and
an 11-Interval Behaviour Tendency Scale
(SVERBAL3)

(8) Westbrook and Oliver's (1981) 12-Item Likert-Type SWLS12
Scale
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0-30
1-6

1-5
0-30

0-30
1-6

Manipulation Checks

EPERF1
EPERF2

EVAR1
EVAR2

PPERF1
PPER.F2

1	 25
1	 6

1	 5
0	 25

1	 20
1	 6

	

7.1	 5.40

	

2.8	 1.33

	

2.8	 1.27

	

8.2	 6.24

	

7.3	 4.08

	

2.7	 1.06

1-7
1-7

1-7
1-7
1-7
1-7

1-7
1-8

1-7
1-8

Dependent Variables

DTIME1
DTIME2

DOQ1
DOQ2
DOW1
DOW2

AROUS1
AROUS2

PLEAS 1
PLEAS2

	

1.0	 7.0

	

1.0	 7.0

	

1.0	 7.0

	

1.0	 7.0

	

2.2	 6.8

	

1.4	 6.7

	

1.8	 6.8

	

2.1	 7.2

	

1.8	 6.8

	

1.6	 8.0

	

4.0	 1.98

	

4.0	 2.02

	

4.5	 1.39

	

4.3	 1.32

	

4.2	 .87

	

4.1	 .78

	

4.2	 .92

	

4.9	 1.05

	

5.0	 .97

	

5.4	 .99

1-7
1-7
1-5

1-7
1-7
1-5

1-5
0-10

SLDQ
SDTQ
SD

SLDW -
SDTW
SBELW

SWLS12
SVERBAL

	

2.0	 7.0

	

2.0	 7.0

	

2.0	 5.0

	

2.1	 7.0

	

1.5	 6.9

	

1.3	 4.9

	

1.5	 4.8

	

1.2	 9.7

	

5.2	 1.18

	

5.1	 1.14

	

3.9	 .80

	

4.9	 .97

	

4.7	 .99
	3.4	 .60

	

3.5	 .57

	

7.1	 1.52

Table 7-2: Description of the Distribution of all Dependent Variables

Meaire	 Possible Range	 Mean SD	 Mm Max
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2 Analyses Conducted Prior toth Testing

A number of preliminary anlys2s were cc:'cLcted before hypothesis testing. First,

the demographic background of the subjects was examined. Second, the cell sizes

for each experimental condition were calculated and a check on the random

assignment of subjects to each cell was performed. As a correlation between two

variables can be blurred by unreliable measures, Cronbach alpha values were

calculated for all multi-item variables in the third section. Fourth, the convergent

and discrirninant validity of all independent variables employed was examined.

Fifth, checks were made to see whether the experimental manipulations had been

successful and, finally, a summary is provided.

2.1 Usable Questionnaires and Demographic Background of Subjects

Out of 134 questionnaires, two had to be discarded, because less than two-thirds

of all questions had been answered. The remaining 132 questionnaires were used

for all data analyses (excluding Lisrel) and, although in 10 questionnaires data on

some variables were missing, analyses were conducted to obtain the maximum

information from the data available. A Lisrel analysis requires a listwise deletion

of all records with data on one or more variables missing, and this left data from

122 questionnaires for testing the model as a whole.
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Sex

Age

Female
Male

Under 20
21-25
26-30
31-35
36-40
41-45
46-50
51-55
Over 56

61	 46.2
71	 53.8

3	 2.3
31	 23.5
45	 34.1
25	 18.9
13	 9.8
6	 4.5
5	 3.8
4	 3.0
-	 0.0

A summary of the demographic background of the sample is provided in Table 7-

3. It should be noted that a relatively small proportion of subjects were students;

80% of all subjects were either employed or self-employed. About half of the

subjects were neither students nor staff of the London Business School, and all

subjects had some PC experience and had used an automatic teller machine at

least once before.

Table 7-3: Demographic Background of the Subjects, N=132

Variable	 Categories	 N	 %

Nationality	 British
	

89	 67.4
Other Europeans	 26	 19.7
Asian	 11	 8.3
American	 6	 4.6

Marital Status	 Single
	 62	 47.0

Living with Partner	 9	 6.8
Married
	

52	 39.4
Separated/Divorced
	

8	 6.1
Widowed
	

1	 .8

cont
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Computer Literacy	 1
(Scale from 1 to 5,	 2
1 equals very low	 3
level of computer	 4
literacy)	 5

Missing

Consumption Habits 1
(Scalefromlto5,	 2
1 equals very	 3
infrequent use of	 4
banking self services) 5

Missing

Variable	 Categories	 N

Academic
Qualification

Occupational
Status

Annual Income

Member of LBS

GSE/O-LeveVGCSz
A-Level
FIND or Equivalent
Degree
Higher Degree

Full-Time Student
Part-Time Student
Full-Time Employed
Part-Time Employed
Self-Employed
Unemployed

Less than £5,000
£5,000 to £9,999
£10,000 to £19,999
£20,000 to £29,999
£30,000 to £40,000
More than £40,000

Yes
No
Missing

8	 6.1
16	 12.1
12	 9.1
69	 52.3
27	 20.5

26	 19.7
1	 .8

96	 72.7
4	 3.0
4	 3.0
1	 .8

19	 14.4
6	 4.5

52	 39.4
16	 12.1
25	 18.9
14	 10.6

67	 50.8
64	 48.5

1	 .8

3	 2.3
19	 14.4
59	 44.7
38	 28.8
6	 4.5
7	 5.3

11	 8.7
14	 10.6
79	 59.8
22	 16.7

1	 0.8
5	 3.8
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2.2 Number of Subjects Per Experimental Condition and Randomization Checks

The number of subjects randomly assigned to each re tment condition is shown

in Table 7-4. A check was conducted to assure that the assignment of subjects

had in fact been random. This random assignment is necessary to control for any

background variables that might impact on the independent variables of interest.

Four-way cross tabulations were run between the three treatment variables (mean

expectation, variance expectation and performance) and the subjects' demographic

backgrounds (sex, age, nationality, marital status, education, occupational status,

income and membership of LBS), psychological traits (trait pleasure and trait

arousal), computer literacy, and consumption of banking self-services.

All chi-square values indicated independence (non-significant at .05 level) between

the experimental conditions and the measured background variables. The null-

hypothesis that all groups had been equivalent prior conducting the experiment

was not refuted. Therefore, all rival hypotheses that observed effects on the

independent variables might have been due to prior group differences along the

dimensions controlled for could be rejected.

258



Table 7-4: Number of Subjects Per Experimental Condition

Fast Expectations	 Slow Expec.th

Performance	 Performance

Fast	 Slow	 Fast	 Slow

Low	 17	 16	 16	 18
Expected
Variance

High	 15	 17	 17	 16
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2.3 Reliability of Measures

Since unreliable scales can mask the existence of a significant correlation bet7een

variables, the reliability of all multi-item measures employed was first examined

before hypothesis testing. In each case, a Cronbach Alpha (a) was computed to

examine the reliability of the measure. All a-values are presented in Table 7-5.

All items of the scales employed were retained. For each, the modification index

showed that by excluding one or more items, the a-values would have been lower

in most cases. A marginal improvement (up to .01) could have been achieved for

the scales AROUS2 and SBELA.

According to Nunally (1981), an a-value of .80 or above is to be considered ideal,

because any measurement error will then have little impact on correlations

between variables. The scales of PLEAS1, PLE.AS2, AROUS2, SWLS12 and

SVERBAL showed high reliability with a-values of at least .80. The a-value of

AROUS1 (a=.78) was somewhat lower than Nunally's "ideal" threshold.

However, it can still be considered as reasonably high, especially as it was

substantially above .70, which is the level Nunally suggests as the minimum

acceptable level for basic research. The a-values obtained were comparable with

the values reported in previous studies (see Table 7-5).

The a-values of the satisfaction scales based on multiattribute measures were

substantially lower than those found in previous studies (Churchill and Surprenant
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1982). They were .77, .77 and .43 for SLDA, SDTA and SBELA2 , respectively.

To understand these results, one has to keep in mind that the items in these scales

were supposed to measure consumers' satisfaction with a number of differezt

attributes of a service or product. For example, item A may measure consumers'

satisfaction with the response time of a service, whereas item B is designed to

measure consumers' satisfaction with the range of transactions available. A

customer may be very satisfied with attribute A and, at the same time, very

dissatisfied with attribute B (Oliver and Bearden 1985). Hence, a multiattribute

satisfaction measure combining items A and B may not produce high a-values3.

There may be two reasons why many researchers actually encountered high

Cronbach Alpha-values with their multiattribute based measures. One potential

reason is that a number of attributes were manipulated in the same direction. For

example, in Churchill and Surprenant's (1982) study all attribute performances

were either high, medium or low. Therefore, it is not surprising that the a-value

of the attribute-based overall disconfirmation or satisfaction measure was high.

However, if the attributes are not manipulated in the same direction, one should

not expect a high a-value across the attribute measures, as they are each designed

to measure different constructs, i.e. different attributes. Rather, for analytical

purposes, marketers would want these multiattribute models to actually help them

determine the attribute(s) that cause(s) a good or bad satisfaction outcome. The

2 SLDA, SDTA and SBELA are the unweighted versions of SLDW, SDTW and SBELW
respectively.

The same argument also applies to the multianribute based disconfirmation measures DA1
and DA2. DA1 and DA2 are the unweighted versions of DOW1 and DOW2 respectively.
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second reason for high a-values may be strong halo effects. For example, if

someone is very satisfied with attribute A, he/she may also feel more satisfied

with attributes B, C and D.

In conclusion, it seems surprising that researchers have actually computed and

evaluated Cronbach Alpha values of multiattribute based overall disconfirmation

and satisfaction scales. Instead, the reliability of these scales should have been

evaluated on their convergent validity with other overall measures. Furthermore,

one would want these measures to have low halo effects, which in fact means

lower a-values, so that the attribute(s) that cause(s) disconfirmation and

satisfaction/dissatisfaction can be identified.

In this study, the expectations and performance of only one single attribute was

manipulated. One would therefore expect that the a-values of multiattribute

based measures to be lower than in studies in which all or several attributes were

manipulated in the same direction.

Furthermore, the obtained multiattribute measures differed considerably in their

a-values. In particular, SBELA (a=.43) showed a far lower a-value than all of the

other multiattribute scales. The question thus arises as to whether SBELA is a

better measure to pin-point the attribute, which was response time in this study,

that causes the disconfirmation and satisfaction/dissatisfaction outcomes. SBELA

was the only Likert-type scale; all other multiattribute measures used semantic

differential scales. Furthermore, it was also the only measure whose items were
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mixed with another scale, namely with SWLS12. The questions of whether SBELA

discriminates better between satisfaction with different attributes, and whether

that is due to the type of scale or to its presentation in the questionnaire are not

within the scope of this thesis. However, the results obtained provide a stimulus

for further analysis of the data and future research.

In summary, scales of PLEAS1, PLEAS2, AROUS1, AROUS2, SWLS12 and

SVERBAL showed high reliability. The reliability of multiattribute based

disconfirmation and satisfaction measures cannot be assessed using Cronbach

Alpha values because their underlying questions measure different constructs, i.e.

the disconfirmation-of-expectation and satisfaction with different attributes. Other

methods should be used to test their reliability.
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Table 7-5: Cronbach Alpha of All Muhi-Item Scales

Measure
	

No	 N
	

Standard	 Hui	 Russell
Items	 Item Alpha	 (1988)	 and Pratt

(1980)

Affect

AROUS1
	

6	 129
AROUS2
	

10	 128

PLEAS1
	

6	 129
PLEAS2
	

10	 128

	

.78	 .65 to .88	 -

	

.80	 -	 .86

	

.89	 .92 to .93	 -

	

.85	 -	 .93

Churchill and	 Westbrook
Surprenant	 and Oliver
(1982)	 (1981)

Disconfirmation

DA1
DA2

Satisfaction

SLDA
SDTA
SBELA

SWLS12
SVERBAL

6	 130	 .73
6	 130	 .65

6	 130	 .77
6	 130	 .77
6	 130	 .43

12	 130	 .91
3	 130	 .87

.81 and .85	 -

.91 and .94	 -

.87 and .94	 -

-	 .93
-	 .72
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2.4 Convergent and Discriminant Validity

s nentioned n Chapter VI, one important criterion for the validity of any

experiment is how well the measures employed correspond to the concepts they

purport to measure (Calder et a! 1981). Indicators for construct validity are

convergent, discriminant and nomological validity. Convergent validity refers to

whether one method of measuring a construct agrees with other methods of

measuring the same construct. In other words, the scores obtained for the same

construct should be independent of the applied method of measurement. To

facilitate an assessment of the extent of variance caused by the method of

measurement, Zaitman et al (1973) recommend the use of maximally different

methods.

Discriminant validity refers to the extent to which one construct differs from other

constructs. Constructs can be invalidated by too high correlations with other

constructs from which they were intended to differ (Campbell and Fisk 1959).

Finally, nomological validity addresses the theoretical relationships of the

constructs of interest. As in the context of this study nomological validity is

basically concerned with hypotheses testing, only convergent and discriminant

validity are utilized to assess the construct validity of the measures employed.

The traditional way of determining convergent and discrirninant validity is

Campbell and Fisk's (1959) mukitrait-multimethod analysis. The basic idea of this

analysis is that when every construct is measured by at least two different
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measures, the correlations between the different measures of the same construct

represents the convergent validity, whereas measures of different constructs

obtained through the sa've method of measurement represents the discriminant

validity. Obviously, the correlations between different measures of the same

construct should be higher than their correlations with measures of all other

constructs.

In this study, every construct was operationalized in at least two different ways.

Pleasure, for example, was measured on a six-item semantic differential scale and

a ten-item Likert-type scale. As a result, an evaluation of the convergent and

discriminant validity of the operationalizations was possible.

In Table 7-6 the correlation coefficients between all measures employed are

presented. Several aspects of these correlations are worth noting. First, most of

the measures appeared to have good convergent and discriminant validity. Their

correlations with other measures of the same construct are higher than their

correlations with measures of different constructs. This was true for the following

measures: Response time disconfirmation (DTIME1 and DTIME2), arousal

(AROUS1 and AROUS2) and pleasure (PLEAS1 and PLEAS2). Exceptions were

the measures of overall disconfirmation and satisfaction, which all had correlations

with measures of other constructs that were equal to or greater than their

correlations with other measures of the same construct.
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The overall disconfirmation measure DOW2 had a lower correlation (r= .64) with

DOQ1, another measure of overall disconfirmation, than with the measures of

response dine disconfirmation DTIME1 and DTIME2 (r=.66 and .67 respectively).

Similarly, DOW1 was as highly correlated with DTIME1 as it is with DOQ2

(r=.68). Both overall disconfirmation measures (DOW1 and DOW2) had in

common the fact that they were based on a linear compensatory multiattribute

scale, in which response time4 was the only manipulated attribute. One would

therefore expect the measures of response time disconfirmation (DTIME1 and

DTIME2) and the muhiattribute based overall disconfirmation measures (DOW1

and DOW2) to be highly correlated.

The two overall disconfirmation measures, DOQ1 and DOQ2, based on subjects'

own assessments of experienced overall disconfirmation were highly correlated

(r=.85) and had lower correlations with the measures of other constructs. It

therefore appears that subjects' own evaluations are a better measure of overall

disconlirmation than the multiattribute based scores. In further analyses, DOQ1

and DOQ2 were used as operationalizations of overall disconlirmation.

There appeared to be some validity problems with the overall satisfaction

measures. The three multiattribute based measures (SLDW, SDTW and SBELW)

were more highly correlated with the multiattribute based disconfirmation

measures (DOW1 and DOW2) than with a number of other satisfaction measures.

Similar to multiattribute based disconfirmation measures, these overall measures

' Respectively, D11ME1 and DTIME2 were used as one of DOW1 and DOW2's six attributes.
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were computed from answers to questions about subjects' satisfaction with single

attributes and each attribute's importance. These measures can be very useful for

analytical purposes, although scales that ut. direct questions about overall

satisfaction probably capture the true underlying satisfaction construct better. As

with the disconflrmation measures, only overall satisfaction measures based on

subjects' own overall evaluations were used in further analyses.

Of the remaining satisfaction measures, three (SLDQ, SDTQ and SD) were single-

item scales and two (SWLS12 and SVERBAL) were multi-item scales. The single-

item scales showed less convergent validity (r=.64, .54 and .67) than the multi-

item scales (r=.83). A high convergent validity of SWLS12 and SVERBAL was

obtained despite the measures used being very different: SVERBAL was a three-

item measure consisting of a 7-point delighted-terrible scale, an 11-interval

percentage scale and an 11-item behaviour tendency scale, whereas SWLS12 was

a 12-item Likert-type scale.

Furthermore, one of the three single-item measures (SD) showed problems with

its discriminant validity. SD was more highly correlated with both pleasure

measures (PLEAS1, r=.63; PLEAS2, r=.57) than with other satisfaction measures

(SLDQ, r=.54; SWLS12, r = .63). It was somewhat surprising that SD seems to

lack convergent and discriminant validity because it has been one of the most

frequently employed measures in effects application research.
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From all satisfaction measures SWLS12 and SVERBAL showed the highest

convergent and dliscriminant validity and were therefore employed for the

hypothesis testing.

In summary, the following measures had good convergent and discriminant

validity: DTIME1, DTIME2, DOQ1, DOQ2, AROUS1, AROUS2, PLEAS1, PLEAS2,

SWLS12 AND SVERBAL

269



N

0N

'0

in

N

'-I

A
'-4

'-4

L
q
V

C

A

In

o a'.
- I..- In Ifl

NIn
_•'q

"0 — in c., —

N. '0	 N	 in

N.	 N. '0 N.	 0'.

cn	 Q-c'c',0'.-N.
—	 'i'q

*	 oo•cn',t.
.-	 in*

C
'0	 N	 NNC*-.0C')	 N-

0

0,0	 'flØ-	 "ic',	 cc

C.

0	 ' C' 0 N N. in 0' 0
N.

'0

in	 -.	 •-

(4)	 .

1
N	 —	 '	 .

N	 N0''nN	 0'.
—	 - S	 5	

. 	 C, C	 C	 ,	 S

-i U	 gfl
Nm

-. N m	 1 In	 '0 1-	 Os	 — .-	 — —	 - - — — — — N N



2.5 Manipulation Check

In any experimental research it is important to check whether the experimental

treatments have been successful. A correlation analysis and analysis of variance

were employed to assess whether the three experimental manipulations were

effective.

2.5.1 Correlation Analysis

The correlations between the experimental conditions and the corresponding

perception measures all had high magnitudes (refer to Table 7-7) and were

significant at the .001 level. The correlations between the expectation

manipulation and expected performance were higher (r=.83 and .83) than the

correlations between the performance manipulation and perceived performance

(r=.61 and .57). There are probably two reasons for this difference. First, all

subjects were informed in the instructions about the precise response time of the

homebanking system, and thereafter the "Simulator" performed exactly as

described in those instructions. When they used the "Real Homebanking System,"

however, subjects had to rely on their individual time perceptions. Second, there

may have been assimilation effects between expectations and perceived

performance. This proposition was further examined using analysis of variance.
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The correlations between manipulated variance and perceived variance (r= .38 and

.55) were somewhat lower than those between the other manipulations and their

checks. This may have been due to two causes. First, it may have ben the rtub.

of the weaker experimental manipulation of variance in comparison to the

manipulations of expectations and performance. The variance was manipulated

only through a written service description, whereas expectations and performance

were manipulated by written description and were further reinforced when the

subjects experienced the "Simulator" response time (reinforcement of expectations)

and the "Real Homebanking Service" (experience of performance). Second, it is

possible that some subjects based their variance perceptions not only on the

service description, but also on the "Simulator" performance, which did not show

any variance in response time.

In summary, all correlations were highly significant and the magnitudes obtained

indicate that all manipulations were successful. However, the variance

manipulation seems to be the weakest of the three experimental conditions. In

the next section, results of analyses of variance are reported supporting the

findings of the correlation analysis.
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Table 7-7: Pearson Correlation Coefficients between Experimental Conditions

and Perception Measures, n=132, p<.00l

MEXPECT	 EPERF1

EPERF1	 .83
PPERF2	 .83	 .82

MVAR	 EVAR1

EVAR1	 .38
EVAR2	 .55	 .45

WERF
	

PPERF1

PPERF1	 .61
PPERF2	 .57	 .86
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2.5.2 Cross-Tabulations and Analyses of Variance

Results obtained from a three-way analysis of variance on expected performance

(Table 7-8) revealed a strong expectation manipulation main effect

[F(1,124)=271, p <.001]. No other significant main or interaction effect was

found. The cell means were also as expected. In the fast response time condition,

subjects expected a short response time (cell means between 2.3 and 2.8 seconds),

and in the slow condition, subjects expected a long response time (cell means

between 10.8 and 12.1 seconds). It could therefore be concluded that the

manipulation of expectations was effective.

Table 7-8: Mean Ratings of Expected Performance across Experimental Conditions

Expected Performance (in seconds)

Cell Means:
MPERF= Fast

MVAR:	 Low High

Fast	 2.3	 2.8
MEXPECT:

MPERF= Slow

Low High

2.4	 2.8

Slow 10.8	 11.6	 12.1	 11.3

MPERF=1 ..2
=2	 .1

Variance Ecplained: 68.3%

Adjusted Means:	 MEXPECT=1 -4.5	 MVAR=1 -.1
=2 4.4	 =2 .1

Main Effects:	 MEXPECT:	 F(1,124)=271.6; p<.00l
MVAR:	 F(1,124)=	 .1; n.s.
MPERP:	 F(1,124)=	 .3; n.s.

No interaction effect reached significance.
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The analysis of variance on expected variance showed two significant main effects

(Table 7-9). First, the variance manipulation showed a significant difference

[F(1,124)=57.5; p<.00l] in the intended direction confirming the successful

manipulation of expected variance. Second, the expectation manipulation also had

a significant main effect [F(1,124)=7.3; p=.008], although it was much smaller

and explained only 3.8% of the variance. A cross-tabulation revealed that subjects

expected more variance when they also expected a long response time, and that

they expected less variance when they expected a short response time. It seems

logical that people can expect a greater variance the longer the mean response

time, because their variance perception of a long response time will be higher than

that of a short response time. This means, a person will "know fl that a

reoccurring response time of 1 second shows little variance, whereas a person

might well perceive some variance in a reoccurring response time of 12 seconds.

1 and 12 seconds were the times the subjects experienced when using the

"Simulator", after which they were questioned about their expected variance of the

response time of the real service. As the F-value of the expectation main effect

was small and the explained variance negligible, the impact of the expectation

main effect was not examined further.

The cell means were as expected and also indicated a successful manipulation.

Subjects expected a higher possible difference in the response time performance

in the high variance condition (cell means between 9.9 and 14.2 seconds) than

in the low variance condition (cell means between 3.0 and 6.6 seconds).
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Table 7-9: Mean Ratings of Expected Variance across Experimental Conditions

Expected Variance (in seconds)

Cell Means:
MPERF= Fast	 MPERF= Slow

MVAR:	 Low High	 Low High

	

Fast	 4.6	 10.8	 3.0	 9.9
MEXPECT:

	

Slow	 5.2	 14.2	 6.6	 11.8

Adjusted Means:	 MEXPECT=1 -1.2	 MVAR=1 -3.4	 MPERF=1	 .4

	

=2	 1.2	 2 3.5	 =2	 -.4

Main Effects:	 MEXPECT:	 F(1,124)= 7.3; p=.008	 Explained Variance: 3.8%
MVAR:	 F(1,124)= 57.5; p<.00l 	 ExplairiedVariance:29.9%
MPERF:	 F(1,124)= .9; n.s.

No interaction effect reached significance.
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Finally, the analysis of variance on perceived performance revealed two significant

main effects (Table 7-10). First, the performance manipulation had a large and

sgniflcant main effect [F(1,124)=105.9; p<.001], which showed that the

manipulation was effective. Second, the expectation manipulation also showed

a significant main effect [F(1,124)=49.6; p cz.0O1). The F-values and explained

variance figures show that the expectation main effect was much weaker than the

performance manipulation.

There are two potential explanations for the expectations manipulation main

effect. First, it might have been an example of consistency effects in the

satisfaction process. When evidence is ambiguous, people tend to encode

information according to prior knowledge and expectations. If response time

perceptions showed some ambiguity, the main effects could be due to consistency

effects.

Second, subjects had to translate their internal experience of the time interval into

a physical measure, namely seconds. Apart from using their experience and

knowledge about time intervals in general, they might have used previous

experience with the homebanking "Simulator" as an anchor value to translate

their internal time perception into seconds. If this was the case, the expectations

main effect could be explained as measurement error of the internal time

perception rather than a consistency effect.
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A consistency effect would reduce the level of disconfirmation experienced by the

subjects, and a measurement error would have no impact on disconfirmation. The

purpose of manipulating expectations and perceived performance was to create

disconfirmation experiences for testing the effect of expected variance on

disconflrmation and the effect of disconfirmation on arousal and pleasure.

Independent of the cause of the expectation main effect, the standard deviation

of the disconfirmation with response time still seemed sufficiently high for the

proposed hypotheses to be tested (means 4.0, standard deviations 1.98 and 2.02

respectively for DTIME1 and DTIME2, refer to Table 7-2).

In addition to the large and highly significant main effect of the performance

manipulation on perceived performance, the cell means also indicated an effective

manipulation of performance. The cell means for perceived performance varied

between 3.1 and 6.8 seconds in the fast response time condition, and between 7.5

and 11.7 in the slow response time condition.

In summary, analyses of variance, subsequent F-tests and the cross-tabulations

showed that all three manipulations (expected performance, expected variance and

perceived performance) were successfully effected. Two further main effects,

which- could be interpreted, were not large enough to obscure the intended

manipulations.
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Table 7-10: Mean Ratings of Perceived Performance across Experimental

Conditions

Perceived Performance (in seconds)

Cell Means:

MEXPECT:

MPERF= Fast

MVAR: Low High

Fast	 3.1	 3.1

Slow 6.8	 5.9

MPERF= Slow

Low High

	

7.5	 8.3

	

11.7	 11.3

Adjusted Means:
	 MEXPECT=1 -1.7

	
MVAR=1 .0	 MPERF=1 -2.5

	

=2 1.7
	 =2 -.0	 =2 2.5

Main Effects:	 MEXPECT:	 F(1,124)= 49.6; p<.001	 Explained Variance: 17.7%
MVAR:	 F(1,124)=	 .0; n.s.
MPERF:	 F(1,124)=105.9; p<.00l	 Explained Variance: 37.7%

No interaction effect reached significance.
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2.6 SummRry

CM-square tests co:fr r tht t subje': were randomly allocated to the

experimental conditions. Therefore, all rival xiypotheses that observed effects on

dependent variables could have been due to prior group differences associated

with the background variables controlled for were rejected.

The reliabifity and validity of the measures employed were examined. The

measures listed in Table 7-11 were used in further data analyses. They all had

good convergent and discriminant validity, and all multi-item scales selected

showed good reliability.

Correlation analyses, analyses of variance and cross-tabulations confirmed that all

three experimental manipulations had been successful.

Table 7-11: Measures Selected for Hypothesis Testing

Variables

Disconfirmation with Time Perfonnance
Overall Disconfirmation

Arousal
Pleasure

Selected Measures

DTIME1 and DTIME2
DOQ1 and DOQ2

AROUS1 and AROUS2
PLEAS 1 and PLEAS2

Overall Satisfaction	 SWLS12 and SVERBAL
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3 Hypotheses Testing I

The hypotheses advanced in Chaptrs II, HI and V are listed in Table 7-12. These

hypotheses were tested using structural equation modeffing (Lisrel) and traditional

statistical techniques. In this section the details of traditional hypothesis testing

are presented. Correlation analysis was used in an initial examination of all

hypothesized linear relationships between variables (Hypotheses I, IV & VI). More

extensive testing, conducted with a Lisrel analysis, is reported in section 4 of the

chapter.

Both Lisrel and correlation analyses can only be used to test linear relationships.

However, a number of hypothesized relationships were non-linear and, therefore,

other statistical tests had to be used. The tests of these hypotheses are presented

after the correlation analysis and in the following order: the effect of expected

variance on disconfirmation (Hypotheses II & III), of disconfirmation on arousal

(Hypothesis V), and of arousal and pleasure on satisfaction (Hypothesis VII).
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Table 7-12: Hypotheses to be Tested

No	 Hypothesis

Perceived Peifonnance as a Direct Causal Antecedent of Satisfaclion?

Direct causal links between perceived performance and satisfaction do exist; high
positive correlations between the two constructs are merely an indication of inappropriate
perceived performance measures.

The Impact of Expected Heterogeneity in Performance on Disconfirmation

II In situations where perceived performance and the expected mean performance are
approximately equal, consumers experience confirmation independent of the expected
variance in performance.

Ill In disconfirmation situations, consumers who hold mean performance expectations with
some degree of variation around the mean, experience smaller magnitudes of discon-
firmation than consumers who hold point expectations.

The Role of Affect in the Satisfaction Process

IV	 The degree of pleasure experienced in a service encounter is an increasing function of the
perceived disconfirmation-of-expectations.

V	 The level of arousal experienced in a service encounter is an increasing function of the
perceived magnitude of disconflrmation-of-expectations.

VI	 - Satisfaction is an increasing function of the pleasure experienced during the service
consumption process.

VU	 The strength of the impact of pleasure on satisfaction is an increasing function of the
level of arousal experienced during the service consumption process.
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For the traditional statistical tests, one measure of each theoretical construct was

employed and the selection criterion was the Cronbach Alpha value of the multi-

item scale. Mebrabian and Russell's (1974) scaies of affect (APOUS1 a.id

PLEAS1) together have a slightly higher a-value (a = .84) than Russell and Pratts

(1981) scale (a=.83), and the a-value of SWLS12 (a=.91) is slightly higher than

that of SVERBAL (a=.87).

There were two single item measures for each of response time disconfirmation

(DTIME1 and DTIME2) and overall disconfirmation (DOQ1 and DOQ2). As the

reliability of any measure can be increased substantially if further items are added

to a scale (Nunally 1981), the two measures for each construct were combined to

form a new scale for response time disconfirmation (DTIME) and a new scale for

overall disconfirmation (DOQ). The a-values of the new scales were very high

(.96 and .92 for DTIME and DOQ, respectively).

In summary, the following five operationalizations were selected for traditional

hypothesis testing (refer to Table 7-1 for a detailed description of all

operationalizations employed in this study): DTIME, DOQ, AROUS1, PLEAS1 and

SWLS1 2.
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3.1 Correlation Analysis (Hypotheses I, W & VI)

The correlation coefficients between variables with a hypothesized Hm'a

relationship were examined (Table 7-13).

Disconfirmation5 was positively correlated to expectations (r=.41; p<.00l) and

negatively correlated to performance (r=-.39; p< .001). These results were in line

with the classical disconfirmation-of-expectations model and provide some

nomological validity for the variables.

There was no significant correlation between expectations and satisfaction, and

performance had only a relatively low correlation with satisfaction (r=.19;

p<.05). Disconfirmation had a far higher correlation with satisfaction (r=.49;

p<.001) than performance. According to the assumption of the weak causal order

closure, if a sequence of variables is intercorrelated then the correlations between

the two preceding variables should be higher than the correlations between the

two succeeding variables. This means the correlation coefficients obtained

tentatively supported the hypothesis that a direct causal link did not exist between

performance and satisfaction (Hypothesis I), and that the effects of performance

and expectations were mediated through the disconflrination-of-expectations

variable.

Disconfirmation is defined as being negative for Expectations > Performance, and positive
for Expectations < Performance.
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As predicted, disconfirmation was positively correlated to pleasure (r= .43;

p<.001) and pleasure was positively correlated to satisfaction (r=.71; p<.00l;

Table 7-13). These correlations provide support for the hypotheses that positive

disconfirmation causes pleasure (Hypothesis LV) and that pleasure causes

satisfaction (Hypothesis VI).

Table 7-13: Pearson Correlation Coefficients for Overall Measures;

128<n<132; p<.00l, p<.O1, **)p<05

1	 2	 3	 4	 5	 6	 7

1 MEXPECT 1.000

2 MVAR	 -	 1.000

3 MPE.RF	 -	 -	 1.000

4 DOQ	 .41	 -	 -.39	 1.000

5 AROUS1	 -.16" -	 -	 .22	 1.000

6 PLEAS1	 -	 -	 -.2O	 .43	 .42	 1.000

7 SWLS12	 -	 -	 -.19	 .49	 .46	 .71	 1.000
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3.2 The Impact of Variance Expectations on Disconfirmation

(Hypotheses II & III)

Analysis of variance was used to test the hypothesized three-way interaction

between variance expectations, performance expectations and performance on

disconfirmation (Hypotheses II & III).

As shown in Table 7-14, expectations and performance both showed significant

main effects on disconfirmation [F(1,123)=32.6, p<.00l and F(1,123)=29.4,

p< .001]. These results were in line with the classical disconfirmation-of-

expectations model.

The variance main effect and all interaction terms were very small and far from

significant which suggested rejection of Hypotheses II and HI. Alternatively, it

might have been the case that the overall disconfirmation measure (DOQ) was not

sensitive enough to capture the impact of the variance manipulation. Therefore,

the analysis of variance was repeated with the time-specific disconfirmation

measure (DTIME).
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Table 7-14: Anova of Experimental Conditions on Overall Disconfirmation

Overall Disconfirmation

Cell Means:

MEXPECT:

MPERF= Fast

MVAR: Low High

Fast	 4.3	 4.6

Slow	 5.3	 5.4

MPERF= Slow

Low High

	

3.1	 3.3

	

4.3	 4.6

Adjusted Means:
	

MEXPECT=1 -.55
	

MVAR=1 -.10	 MPERF=1 .51
=2	 .52	 =2 .11	 =2	 -.51

Main Effects:	 MEXPECT:	 F(1,123)= 32.6; p<.001	 Variance Explained: 17.4%
MVAR:	 F(l,123)= 1.3; n.s.
MPERF:	 F(1,124)= 29.4; p<,001	 Variance Explained: 15.7%

No interaction effect reached significance.
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Results are presented in Table 7-15. There was a significant main effect of

variance on disconfirmation [F(1,123)=5.1, p=.03] and a three-way interaction

effect between expectations, performance and variance [F(1,123)=4.3, p=.04].

Examination of the cell means showed that when there was a large discrepancy

between manipulated expectations and performance, the subjects experienced high

levels of disconfirmation, and variance did not seem to have any impact on that

level. The cell means for the low and high variance manipulation were both 5.86)

in the positive disconfinnation condition (the subjects expected a slow

performance and were exposed to a fast performance). In the negative

disconfirmation condition the cell means were 2.0 and 2.1 for the low and high

variance manipulation, respectively. The subjects appear to have experienced very

similar levels of disconflrmation independent of the variance manipulation.

However, when the discrepancy between manipulated expectations and

performance was small, the variance manipulation had a significant impact on the

level of disconflrmation experienced. In these circumstances, subjects experienced

a more positive disconflrmation in the high variance condition than in the low

variance condition. In the fast expectation and fast performance condition, the

cell mean for the low variance manipulation was 3.5, whereas it was 4.7 for the

high variance manipulation. The same effect was obtained in the slow expectation

6 Disconfirmation was measured on 1 to 7 semantic differential scales (DTIME1 and DTIME2);
1 = the response time was far worse than expected, 4= the response time was just as expected,
and 7= the response time was a lot better than expected.
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and slow performance condition. Here the cell means were 3.6 and 4.7 for the

low and high variance manipulations, respectively.

Table 7-15: Anova of Experimental Conditions on Response Time Disconfirmation

Response Time Disconfirrnation

Cell Means:

MEXPECT:

MPERF= Fast

MVAR: Low High

Fast	 3.5	 4.7

Slow	 5.8	 5.8

MPERF= Slow

Low High

	

2.0	 2.1

	

3.6	 4.7

Adjusted Means:
	

MEXPECT= 1 -.97
	

MVAR=1 -.28
	

MPERF=1 .92

	

=2 .93
	 =2 .29	 =2 -.91

Main Effects:	 MEXPECT:	 F(1,123)= 57.9; p<.001
	

Variance Explained: 23.7%
MVAR:	 F(1,123)= 5.1; p=.03

	
Variance Explained: 2.1%

MPERF:	 F(1,123)= 53.4; p<.00l
	

Variance Explained: 21.9%

3-Way Interaction F(1,123)= 4.3; p=.O4
	

Variance Explained: 1.8%

No other interaction effect reached significance.
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The results of the analysis of variance were the opposite of those expected.

Hypothesis II predicted no variance main effect on disconfirmation when

performance and exDectations ar' approximately equal, and Hypothesis III

predicted a variance main effect in disconfirmation situations. A T-test was

conducted to test the two hypotheses directly (Table 7-16). First, the test

confirmed the impression obtained from the analysis of variance that the variance

manipulation had no significant impact (T-value= -.19; d.f.=63; n.s.) on response

time disconflrmation experienced in high disconfirmation situations (fast

expectations and slow performance; slow expectations and fast performance).

Therefore, Hypothesis III had to be rejected.

Second, the T-test showed that the variance manipulations had a highly significant

effect (T-value= -3.07; d.f.=64; p=.003) on disconfirmation experienced in

low/no disconfirmation situations (fast expectations and fast performance; slow

expectations and slow performance). Therefore Hypothesis II was rejected.
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Table 7-16: T-Tests on the Impact of the Variance Conditions on Response Time

Discônfirmation

Cell Means f DTIME
Experimental Conditions:

	
in Experimental Condition:

Expectation Performance
	

Low Variance High Variance
	

T-Test

fast	 fast
	

3.5
	

4.7
	

T-value= -2.34; d.f.=30; p=.O3

slow	 slow
	

3.6
	

4.7
	

T-value= -1.96; d.f.=32; p=.O6

E Low/No Disconfirrnation Situations	 3.6
	

4.7
	

T-value= -3.07; d.f.=64; p=.003

slow	 fast
	

5.8	 5.8
	

T-value= -.03; d.f.=31; n.s.

fast	 slow
	

2.0	 2.1
	

T-value= -.18; d.f.=30; n.s.

E High Disconfirrnation Situations 	 3.9	 4.0
	

T-value= -.19; d.f.=63; n.s.

In conclusion, when performance was close to expected performance, subjects

experienced more positive disconfirmation when they also expected a high

variance in performance. However, when the discrepancy between expected and

perceived performance was high, the variance manipulation had no impact on the

level of disconfirmation experienced. These results were very interesting and are

further explored in the concluding chapter. However, Hypotheses II and III

predicted very different results and had to be rejected.
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3.3 The Impact of Disconfirmalion on Arousal (Hypothesis V)

It was hypothesized that arousal would be an incresin ri.ncion of the magnitude

of disconfirrnation experienced. Regression analysis was employed, ather than

analysis of variance, because the variables concerned were continuous.

After deducting the mean from the scores of overall disconfirmation DOQ (Howell

1987, p. 504), the hypothesized relationship between disconfirmation and arousal

can be approximated by either of the following two equations:

[1] AROUS1 = fl + fl 1 (DOQ)2 + error

[2] AROUS1 = P0 + fl1 I DOQI + error

None of the beta values of the predictor variables in each of the two equations

was significant (p <.10) and, therefore, the experimental results did not support

Hypothesis V.

Hypothesis V predicted that the level of arousal would be higher in both positive

and negative disconlirmation situations than in confirmation situations. A simple

tabulation of AROUS1 versus DOQ showed that this hypothesis had to be rejected.

In negative disconfirmation situations the level of arousal was lower than in

confirmation situations, rather than higher as hypothesized (cell means of 3.90

versus 4.11; Table 7-17). These results were already indicated in the correlation
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AROUS1:

Cell Size:

analysis presented in Table 7-13 where disconfirmation was shown to be positively

correlated with arousal (r=.22; p'z.O1).

In conclusion, Hypothesis V had to be rejected. Whether the observed significant

correlation between disconfirmation and arousal indicated a linear causal

relationship was further examined in the Lisrel analysis reported in section 4.

Table 7-17: Tabulation of Arousal with Confirmation

Negative
Disconfirmation
DOQ < 3.5

3.90

25

Low and No
Disconfirmation
3.5 <DOQ < 4.5

4.11

54

Positive
Disconfirrnation
4.5 <DOQ

4.37

50
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3.4 The Effect of the Interaction of Arousal and Pleasure on Satisfaction

(Hypothesis VII)

The hypothesized effect of the interaction of arousal and pleasure ott satisfaction

(Hypothesis VII, Figure 5-2) was tested through multiple regression procedures

because the variables included were continuous rather than discrete.

According to Jaccard et al (1990, P. 18), the most commonly used procedure for

testing interaction effects with multiple regression methods involves the

calculation of two R2 values, one on the basis of an additive (or "main effects")

model, and the other on the basis of the main effects plus the product of the two

predictor variables that are hypothesized to interact. If an interaction term is

present, then the difference between the two R2 values should be significant. The

formal significance test requires the test of the null hypothesis that the

improvement of R2 through the inclusion of the interaction term is zero. An F-test

was used.

Howell (1987. P. 503-4) suggests a transformation of the predictor variables,

deviations from their means, to improve the interpretation of the main effects

when interaction effects are present. Therefore, deviations from the mean rather

than nominal scale values were used.
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In a first equation for calculating R2 PLEAS 1 and AROUS1 were the predictor

variables, and SWLS12 was the criterion variable:

[1] SWLS12 = + p 1 (PLEAS1) + $2(AROUS1) + error

In a second equation a multiplicative term, the product of PLEAS1 and AROUS1,

was included:

[2] SWLS12 = p + 1 (PLEAS1) + 2(AROUS1) + $3(PLEAS1 x AROUS1) +

error

The regression results led to rejection of Hypothesis VII (Table 7-18). No

significant difference could be detected between the R2 values of equations [1]

and [2] [F(1,128)=.519, n.s., for the calculation of the F-value refer to Jaccard

et al 1990, p.19]. In a further test of Hypothesis VII, the arousal and pleasure

scores were each divided into three categories (low, medium and high

respectively) and their mean satisfaction scores were plotted (Figure 7-1). This

plot also clearly shows that there was no effect of an interaction of arousal and

pleasure on satisfaction. The hypotheses would have predicted a plot as shown

schematically in Figure 5-2.
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Table 7-18: Test of the Hypothesized Effect of an Interaction Between Pleasure

and Arousal on Satisfaction

Criterion Variable	 Predictor Variable	 Beta	 p
	 adj. R2

SWLS12	 PLEAS1	 .61
AROUS1	 .20

SWLS12	 PLEAS1	 .60
AROUS1	 .20
PLEAS1 x AROIJS1	 -.08

<.001
= .004

<.001
= .004
>.10, n.s

.507

.509

296



C

Cl)

0

1c

'4-0
o

C)

-'4-

'4--

WCi)

-Co

I-,:,

Cl,

0

C)

I

U)

0

E

V
a)

Cl)

0

0
-J

a,

U)

0)

.0
C)

-C

E

V
w
E

0
C
0

a, U
I.-
U,

q
	

0	 0

LL
	

C,)
	

C')	 C'J

297



Furthermore, the regression results in Table 7-18 showed highly significant

positive beta values for pleasure (p 1 =.61 and p=.6O, p<.001 for equations [1]

and [2] respectively), consistent with the prediction of Hypothesis VI.

Although no direct impact of arousal on satisfaction was hypothesized, arousal had

somewhat weaker but also significant positive beta values (6 2= .20, p<.004 for

both equations). There were two potential explanations for this observation.

First, it might have been due to a linear causal relationship between arousal and

satisfaction. Second, the variation in both arousal and satisfaction might have

been caused by a third variable, namely disconfirmation, which was significantly

and positively correlated with both variables (r=.22, p<.O1 and r=.49, p<.00l

for arousal and satisfaction respectively, see Table 7-13). As Lisrel seemed

particularly suited for examining linear causal relationships between three and

more latent variables, this issue was further examined in the Lisrel analysis

presented in section 4.

In conclusion, the predicted interaction effect between arousal and pleasure on

satisfaction (Hypothesis VII) had to be rejected. Pleasure showed a strong and

highly significant beta value which supported Hypothesis VI. Although not

hypothesized, arousal also had a significant beta value. Whether arousal actually

could be regarded as a direct causal antecedent of satisfaction was examined

further in the structural equation analysis presented in section 4 of this chapter.
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3.5 Summary

In this section, the results of the hypotheses testing with traditional statistical

techniques were presented.

First, a correlation analysis tentatively supported that the effects of performance

were mediated through disconfirmation and that no direct causal link exists

between performance and satisfaction (H ypothesis I). A more conclusive test of

the hypothesis is presented in the Lisrel analysis in section 4. The correlation

analysis provided support to the hypotheses that positive disconfirmation causes

pleasure (Hypothesis IV) and that pleasure causes satisfaction (Hypothesis VI).

Second, in low/no disconfirmation situations, subjects experienced more positive

disconfirmation when they also expected a high variance in performance. In high

disconfirmation situations, the variance manipulation had no impact on the level

of disconfirmation experienced. These results were very interesting and were

interpreted further in the conclusion chapter. However, Hypotheses II & III

predicted very different results and had to be rejected.

Third,-the hypothesis that arousal is an increasing function of the magnitude of

disconflrmation had to be rejected (Hypothesis V). Whether the observed

correlation between disconfirmation and arousal indicated a linear causal

relationship was further examined in the Lisrel analysis in section 4.
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Fourth, the predicted interaction effect between arousal and pleasure on

satisfaction (Hypothesis VII) had to be rejected. In a regression analysis, an

unexpected significant beta value for arousal on satisfaction was encountered.

Whether arousal actually could be regarded as a direct causal antecedent of

satisfaction was examined further in the Lisrel analysis in the next section.
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4 Hypotheses Testing II: Structural Equation Analysis

In section 3 of this chapter the hypothesized relationships were tested using

traditional statistical techniques. However, these techniques have a number of

shortcomings. In particular, examination of the correlation coefficients and

analyses of variance cannot identify situations in which the observed correlation

between two variables is due to the confounding effect of a third. Also, neither

technique can be used to test the direction of causality, nor whether a variable has

intervening effects on a causal relationship (e.g. pleasure on the relationship

between disconfirmation and satisfaction). Finally, estimated regression

parameters are often unreliable when the measurements contain measurement

errors, and when the relationship of interest is among true or latent variables

(Joereskog and Soerbom 1982). With structural equation modelling a

hypothesized model can be tested as a whole. Confounding effects of variables,

direction of causality and mediating effects can be detected, and measurement

errors can be modelled.

As mediating effects had a central role in the hypotheses advanced, and as all

independent variables were latent, structural equation modelling was used. First,

a brief introduction to structural equation modelling is provided. Second, the

hypothesized model is specified in equation form. Third and fourth, the fitting of

the model is described and the results are discussed. Fifth, a number of rival

models (hypotheses) are tested. A summary is provided at the end of the section.
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4.1 An Introduction to Structural Equation Moclelling

During the last fifteen years structural equation modelling has been increasingly

employed in the social sciences. In marketng, scarcely an issue of the major

journals is without one or more articles reporting results from structural equation

models. The method is clearly a mainstay of multivariate statistical analysis in

marketing (Bagozzi and Yi 1989).

Structural equation modelling addresses two basic issues of inference in the social

sciences. First, it allows a realist perspective that causation exists only between

theoretical variables rather than between observable measures of the theoretical

constructs. Any observable relationship between the measures is merely a

reflection of an unobservable theoretical relationship. Second, no measure can be

a perfect operationalization of a theoretical construct, and hence it is important

to consider measurement errors when testing causal relationships. Apart from its

being designed to accommodate models that include latent variables and

measurement errors, structural equation modelling also allows the modelling of

reciprocal causation, simultaneity and interdependence between variables

(Joereskog and Soerbom 1987).

A structural equation model has two parts: a measurement submodel and a

structural equation submodel. The measurement submodel specifies how the

latent variables are measured in terms of the observed variables, and it describes

the measurement properties (validity and reliability) of the observed variables.
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The structural equation submodel specifies the causal relationships among the

latent variables. It describes the causal effects and estimates the amount of

unexplained variance.

The equations of a hypothesized model are presented in matrix form. Elements

of these matrices may be either free or fixed. The free elements are estimated

using the maximum likelihood method. Joereskog and Soerbom (1989) have

developed an iterative computer program for estimation which they called Lisrel.

Lisrel calculates a value for each free parameter so that the estimated parameters

are most similar to the observed variance-covariance matrix. Specifically, the

value of the following function is minimized:

F = log El + tr(SE4) -log ISI - (m+n)

where S is the observed variance-covariance matrix of the measures,
E is the estimated variance-covariance matrix of the measures'),
m is the number of latent dependent variables, and
n is the number of latent independent variables.

This method is called Maximum Likelihood Estimation (ML). It provides standard errors for
the parameter estimates, which is in contrast to the two other methods of calculating the parameter
estimates, the Initial Estimates (IE) and the Unweighted Least Squares Estimates (ULS) (Joereskog
and Soerbom 1982).
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One advantage of using Lisrel is that the minimum value of F (F,), when

multiplied by n, is approximately a x 2 distribution with the following degrees of

freedom:

d.f. =(m+n)(m+n+ 1)/2-t

where t is the number of estimated parameters.

A chi-square test is therefore readily available for examining the goodness-of-fit

of the estimated parameters of the hypothesized model. As F is a positive function

of the discrepancies between the elements of S and E, a low x2 indicates a good

fit between S and E. It is generally accepted that x 2 values of with probabilities

.10 and higher indicate a good fit of one's data to the tested model.

Lisrel also provides an estimate of the standard error for every free parameter,

which means that these parameters can be tested individually to see if they are

significantly different from zero (t-test). Furthermore, Lisrel computes a

modification index (MI), which determines the maximum reduction in x2 that can

be achieved by relaxing a currently fixed element. Both the standard errors and

modification index are good indicators of model misspeciflcations and can be

helpful in respecifying the model and achieving an acceptable level of fit (Bone et

al 1989, La Du and Tanaka 1989).

Despite the compelling advantages of Lisrel, a number of shortcomings need to be

considered (Bagozzi 1981, p. 107-8). First, the model assumes interval scaled

data. Although Lisrel can accommodate discrete exogenous variables, there are
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problems of estimation when either a latent or observed dependent variable is

binary. Second, Lisrel can only test linear relationships among variables. It may

be inappropriate and misleading to employ linear structural equ tios to represent

phenomena that are nonlinear in nature. Third, Lisrel assumes that obsewatons

are obtained from a multivariate normal distribution.

Lisrel is based on the variance-covariance matrix of the measures of the

independent and dependent variables (x's and y's) included in the model structure.

It can be shown that this matrix is a function of eight matrices that have to be

specified for any structural equation analysis: A, A,, r, B, •, , e, and e.

Definitions of these matrices and all notations used in the following Lisrel analysis

are provided in Table 7-17.

For a detailed introduction to structural equation or covariance structure

modelling refer to one of the following books: Bagozzi (1981), Blalock (1985)

or Hayduk (1987).
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Table 7-19: Summary of all Notations Used in the Lisrel Analysis

Notation	 Definition	 Abbreviation

p	 number of observed dependent variables
q	 number of observed jdependent variables

m	 number of latent dependent variables
n	 number of latent independent variables

y
eta

€	 epsilon

x
ksi

8	 delta

p x 1 vector of observed dependent variables
m x 1 random vector of latent dependent variables
p x 1 vector of measurement errors in y

q x 1 vector of observed independent variables
n x 1 random vector of latent independent variables
q x 1 vector of measurement errors in x

A,	 lamda-y	 p x m matrix of coefficients of the regression of y on
	

LY
Ày"
	 lamda-y1 , element 11 of matrix LY

lamda-x	 q x n matrix of coefficients of the regression of x on i	 LX
Ax"
	 lamda-x, 1 element 11 of matrix LX

r
	

gamma	 m x n matrix of coefficients of the -variabIes in the structural relationship GA
V11
	 gamma,1 element 11 of matrix GA

B
	

beta	 m x m matrix of coefficients of the i1-variables in the structural relationship BE
beta2,	 element 21 of matrix BE

C
	

zeta	 m x 1 vector of equation errors in the structural relationships between the
latent independent and latent dependent variables (r and )

phi
	

Cov(), n x n covariance matrix of independent variables
	

PH
$11
	 phi1,	 element 11 of matrix PH

psi	 Cov(C), m x m covariance matrix of equation errors
	

PS
*11
	 psi11	element 11 of matrix PS

e1	 theta-epsilon Cov(e), p x p covariance matrix of measurement errors in y
	

TE
0.11
	 theta-epsilon11 element 11 of matrix TE

94
	 theta-delta	 Cov(8), q x q covariance matrix of measurement errors in x

	
TD

0411
	 theta-delta11	element 11 of matrix TD
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4.2 Specification of the Hypothesized Model

Lisrel can only test additive linear relationships. All causal relationships suggested

by the disconfirmation-of-expectations model are linear, i.e. the links from

expectations and performance to disconfirmation, and the link from

disconflrmation to satisfaction (Figure 2-2). Of the hypotheses advanced (Table

7-12), 1, lv and VI predict linear causal relationships which could directly be

included in the Lisrel model to be tested (Figure 7-2). The rationale for three

further links included in this model is outlined in the following paragraphs.

Hypothesis V predicted that arousal would be an increasing function of the

magnitude of disconfirmation. This hypothesis was rejected on the basis of results

of the regression analysis presented in section 3.3. The data suggested a linear

relationship between discoriflrmation and arousal rather than the hypothesized

(nonlinear) relationship between magnitude of disconflrmation and arousal. To

test whether the linear relationship was causal, a link between disconfirmation

and arousal was included in the model to be tested.

Hypothesis VII predicted that arousal would interact with pleasure in a way that

an increase in arousal boosts the effect of pleasure on satisfaction (Figure 5-2).

This hypothesis was rejected on the basis of the results of the multiple regression

analysis and cross-tabulations reported in section 3.4. These analyses suggested

that there was a linear relationship between arousal and satisfaction. To test

307



whether this relationship could be interpreted as causal it was also included in the

Lisrel model.

The analysis of variance in section 3.2 showed that the variance manipulation had

no significant effect on overall disconfirmation as measured by DOQ8.

Nevertheless, to capture the effects of all manipulations, the variance manipulation

was also included in the Lisrel model.

s This was in contrast to the effects of variance on disconfirmation of response time
expectations (DTIME), where a significant main effect and a three-way interaction effect were
observed (Table 7-16). Therefore, the overall measures were considered not sensitive enough to
capture the impact of the variance manipulation.
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The structural equations that need to be defined for any Lisrel analysis are the

following9:

Measurement Submodel:
	

(1) y=Aii+€

(2)

Structural Equation Submodel: (3) vi = Bv ^ r +

Covariance Matrices:
	

(4) • = Cov()

(5) 'F = Cov(C)

(6) = Cov(E)

(7) e6 = Cov(6)

The specifications of the structural equations for the model shown in Figure 7-2

are presented in Table 7-20.

Refer to Table 7-17 for the notations used.
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Table 7-20: Specifications for the Hypothesized Model in Figure 7-2.

Variable Specifications:	 = Expected Performance Manipulation
= Expected Variance Manipulation
= Performance Manipulation

= Disconfirmation y1 = DOQ1
y2 = DOQ1

Arousal	 y3=AROUS1
y4 = AROUS2

= Pleasure	 y5 = PLEAS1
= PLEAS2

Ti4 = Satisfaction	 y7 = SWLS12
Ya = SERBAL

EQuation Speciflcations10:

r0000 rTi1
	12	 =	 12000	 1Ti2

12 0 00 1Ti3
L2220 Lu4

	lxi	 11001

	

I;	 =	 10101	
*	 +

	

L;	 LOO1J

	

yl	 1000

	

Y2	 2000

	

y3 	 0100

	

y4	 =	 0200	 *	 +

	

ys 	 0010

	

Y6	 0020

	

y7 	 0001

	

y8	 0002

2000
Y = 0200

0220
0002

	

•	 =	 diag[11i]

	

9	 =	 diag[22222222]

= 0

222
	

Cl

+	 000 I2	 +	 C

000 L3	 C

000
	

C

L 83

€11

2I

3I
€4 I

€61

° 'Os' and 'is' are fixed parameters with the values of 0 and 1 respectively, and '2s' are
parameters to be estimated.

311



4.3 Fitting of the Lisrel Model

Joeskog and Soerbom (1990) recommend that a model should be modified in

steps, with changes made only to one parameter at a time and with inspection of

the modification indices at each step. Application of this respecification procedure

to the hypothesized model shown in Figure 7-2 is described in this section.

The hypothesized model M0, depicted in Figure 7-2, produced a x2-value of 41.1

with 41 degrees of freedom (p=.48). This result indicated an excellent fit (Table

7-2 1), as the probability level was well above the generally accepted critical value

of .10. In spite of this good fit, the modification index (MI) suggested that

through the introduction of a causal path between expectations and arousal (y21),

the x2-value could be further reduced by approximately 6.8.

A significance test is available for testing whether a modified model fits the data

better than the original model. The x2 difference (A 2) between two nested

models (one model is part of another) is also a x2 distribution, with degrees of

freedom equal to the difference between the degrees of freedom of the two models

(Breckler 1990, Long 1983). Since the estimated x 2=6.8, with p<.Ol, the

modification suggested by the modification index seemed to be a significant

improvement over M0.
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The standardized residua1s for the correlations between expectations () and

AROUS1 (y3), and between expectations () and AROUS2 (y4) had values of -3.5

and -2.9, respectively. Furthermore, both residuals were clearly higher than the

expected values as indicated by a Q-plot.

In conclusion, both the standardized residuals and the modification index located

a potential misspecification of the model involving the two variables expectations

() and arousal (p2), which suggested the introduction of a causal link between

these two variable. Therefore, model M0 was respecified: a causal link between

expectations and arousal (Y21) was introduced in model M1.

The modified model M1 was estimated and a 2-value of 33.5 with 40 degrees of

freedom (p=.76) obtained. The difference of the 2-values between M0 and M1

indicated that M 1 fitted the data significantly better than M0 (A 2=7.6, d.f.=1,

p< .01). However, the path coefficients between arousal and satisfaction (p42)

" These residuals are discrepancies between the correlations implied by the estimated model
and the corresponding correlations as observed in the data. Standardizing helps in the
identification of residuals that are larger than one would expect as a result of sampling variation
alone. Usually, a standardized residual of 2 and larger indicates a misspeciflcation (at
approximately the .05 level).

However, these residuals are expected to be normally distributed around zero, which
means one should not be surprised to find some of them to be larger than 2 if one has a large
number of residuals. For example, for 40 standardized residuals, one would expect to find 5%
or 2 of them to be more than 2 standard deviations away from the mean. For a set of
standardized residuals, a plot of these expected intervals on the vertical axis against the actual
standardized on the horizontal axis would yield a straight line with a slope of 1. This would be
the expected pattern given no misspeciflcations in the model and residuals greater than zero
simply because of random sampling variation. However, if the larger residuals on the positive side
fall clearly below the ideally expected 45-degree line, or if the smaller residuals on the negative
side fall clearly below it, than some of the residuals are larger than one would expect as a result
of random variation. The residuals most dearly 'out of line' suggest possible locations for a
model misspeciflcation (Herting and Costner 1985).
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were not significantly different from zero, either in model M0 nor in M1 (t= .91,

n.s. and t=1.15, n.s., for M0 and M 1 , respectively). Therefore, a further modified

model M2 was specified in which this causal link was deleted.

Model M2 had a 2-value of 34.7 with 41 degrees of freedom (p=.75). The A2

between M 1 and M2 was far from significant (A 2=1.2, d.f.=1, p< .25),

suggesting that deletion of the link in question would not result in significant

deterioration in the fit of the model. Also, a difference in x2 close to the

difference in number of degrees of freedom indicates that the improvement in fit

through the additional link may have been obtained by "capitalizing on chance"

(Joereskog and Soerbom 1982, p. 408). In summary, the data did not justify the

specification of a causal link between arousal and satisfaction. Therefore, this link

was removed in all further models.

Some indices of fit suggested that further improvement of the model M 2 might be

possible. Two standardized residuals were slightly higher than 2, namely those

for the correlations between expectations and AROUS1 (-2.28), and between

expectations and PLEAS1 (-2.00). A Q-plot indicated that these two, and a

number of other standardized residuals, were higher than one would have

expected from sampling effects alone. The modification indices for the links

between arousal and pleasure (fl32), and between expectations and pleasure (y31),

were the same (MI =4.59), indicating that the fit of the model could be further

improved by introducing either one of the two links (estimated Ax2=4.6, d.f.=1,

p<.O5).
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Introducing a causal link between arousal and pleasure did not make substantive

sense, as it has been repeatedly shown that pleasure and arousal are orthogonal

dimensions of affect. The cause for the proposed change (MI) might have been

some collinearity between the two variables. Also, the residuals did not point to

a misspeciflcation involving these two variables. In conclusion, the residuals and

the modification index suggested a causal link between expectations and pleasure

(y 31 ), which was specified in M3.

Model M3 had a 2-value of 30.0 with 40 degrees of freedom (p=.88). The 2

between M2 and M3 indicated that M3 had a significantly better fit than M2

(A 2=4.7, d.f.=1, p<.05).

M3 was accepted as the final model and is presented in Figure 7-3. All of the

focused indicators, which look at specific relationships between observed variables

or specific parameters, indicated a good specification of the model. In particular,

the t-values of all paths were significant at the 5% level (refer to Table 7-22), the

standardized residuals did not indicate any misspecification (refer to Q-plot of

residuals in Appendix F), and the modification index did not indicate further

changes that could have significantly improved the flt'2 . The overall indices,

which measure the fit for the entire model, also suggested that the model M3 fits

the data very well. Apart from the excellent x2-value and probability level, the

12 The only marginally significant proposed change was a link from PLEAS2 (y6) to arousal
(yb) (MI=4.16, p<.OS), which had to be rejected on the basis onTheoretical reasoning.
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adjusted goodness-of-fit (adjGFI=.93) and the root mean square residual

(RMSR=.04) also indicated a very good fit13.

Table 7-21: Goodness-of-Fit Indicators for Alternative Models

Adj	 Changes suggested
Model d.f.	 x2	 p	 GFI RMSR by MI and T-values'4

	
A2	 lS)

M0	41	 41.1	 .48	 .91	 .07

M1	40	 33.5	 .76	 .92	 .05

M2	41	 34.7	 .75	 .92	 .05

M3	40	 30.0	 .88	 .93	 .04

p42: insignificant t-value
yzi: maiimum Ml of 6.8

: insignificant t-value

y31: manmum MI of 4.6

final model

+ 7.6 <.01

- 1.2	 n.s.

+ 4.7 <.05

13 See Joereskog and Soerbom (1982) for a detailed description of the various fit indices.

14 The suggested changes printed in bold were implemented in the subsequent model.

' The probability level in this column indicates whether the change of the x2 value to the
previous model is significantly different from zero.
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4.4 Discussion of the Results

The final model M3 is shown in Figure 7-3. The Lisrel estim2tes f the parameters

and their associated t-values are summarized in Table 7-22.

Determinants of Disconfirmation

The highly significant gamma-values of .44 for	 (t=5.6, p<.00l), and -.40 for

(t=-5.1, p<.00l) showed that both the expectations and performance

manipulations had strong effects on disconfirmation. The results were consistent

with the results of the correlation analysis and analysis of variance reported in

section 3.

The variance manipulation had a small (y 12=.l4) and marginally significant

(p.=05) effect on disconflrmation. This could be explained as it was shown in

section 3.2 that on average a high variance expectation led to a more positive

disconflrmation than a low variance expectation (Table 7-15). However, this

observation was driven only by effects of variance expectations in low or no

disconflrrnation situations, where they had a strong and significant impact on

disconfirmation. In high disconfirmation situations, no significant impact of

variance expectations was observed.
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Hypotheses II and Ill could not be tested using Lisrel analysis as they did not

predict linear causal relationships (refer to section 3.2 for tests of these

hypotheses and an interpretation of the results). The reason for including

variance in the Lisrel model was to control for potential effects of the variance

manipulation on other independent variables. Neither the modification indices nor

the residuals gave any indication of variance having an impact on any other

variable but disconfirmation.

The Role of Affect in the Satisfaction Process

In line with the results of the correlation analysis, the Lisrel results showed that

both pleasure and arousal were a direct function of disconfirmation. The impact

of disconfirmation was about equally strong on pleasure (p 31 = .56) and arousal

(fl21 =.58), and highly significant (t=5.2, p<.001, and t=4.7, p,.00l for fl31 and

p21 respectively). This means that Hypothesis lv, a positive causal relationship

between disconflrmation and pleasure was confirmed.

Hypothesis V, which proposed that arousal is driven by the magnitude of

disconfirmation, was rejected following the analysis reported in section 3.3. The

data showed a correlation between disconfirmation, rather than its magnitude, and

arousal. The Lisrel results support the interpretation of this correlation as being

causal in nature. This means that people became more aroused when performance

was better than expected, and less aroused when it was worse than expected. It

318



seems possible that response time had an "intrinsic" arousal potential and that any

arousing effect of a disconfirmation experience with response time was overruled

by the effect of "slowing down" from one's expectations. A more detai]'d

discussion of this interpretation is presented in the concluding chapter.

Pleasure had a strong and direct affect on satisfaction (8 43 = .79, t=8.9, p<.00l),

which confirmed Hypothesis VI.

Hypothesis VII, which predicted that arousal and pleasure would interact and

impact on satisfaction, was rejected in section 3.4. Rather the analysis showed

a significant positive correlation between arousal and satisfaction. The Lisrel

results led to an interpretation of this correlation as being spurious rather than

causal in nature. It seemed that the variation in both arousal and satisfaction was

caused by a third variable, namely disconfirmation. Disconfirmation was a causal

antecedent of arousal and it drove satisfaction directly as well as indirectly

through pleasure.

Disconfirmation had a significant positive effect on satisfaction (fl41 =.21, t=2.9,

p<.O1). This link corresponds to the classical disconfirmation-of-expectations

model.- It shows that not all effects of disconfirmation were mediated through

affect.
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Other Findings

Two significant causal paths between expectations () and arousal ( y21 =-.34; t=

-3.2; p<z.00l) and expectations and pleasure (y31=-.22; t= -2.2; p<.O2) were

encountered. As expectations were manipulated by letting the subjects work on

a "Simulator," expectations were not only cognitively communicated through the

information section of the questionnaire, but they were also experienced. During

simulation the subjects experienced a fast (1 second) or a slow response time (12

seconds) condition. It seems plausible that the subjects in the fast response time

simulation condition experienced higher levels of arousal and pleasure than

subjects in the slow response time condition. This affective state during the first

part of the experiment may have influenced how people felt when later

experiencing the "real service."

The path coefficients between expectations and arousal (Y21 = - .34), and between

expectations and pleasure (Y31=-•22) were markedly smaller than between

disconfirmation and arousal (ft 21 = .58), and disconfirmation and pleasure

(P21 =.58). In other words, pleasure and arousal were mainly determined by

disconfirmation, and this permitted examination of the hypothesized relationships

in spite of unexpected effects arising from the experimental design.
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Table 7-22: Estimated Parameters for the Final Model M3

Lisrel	 Standard	 T-	 Standardized
Parameter'	 Estimate	 Error	 Valu&'	 Value

1001S)	 1.00
"x22	 1.00	 1.00
A, 33	1.00	 1.00

0111	 0	 0
0422 	 0	 0
01133	 0	 0

1.00	 1.00
1.00	 1.00
1.00	 1.00

1.00	 .92
1.03	 .07	 14.4	 .95

Â 32	 1.00	 .73
A,42	1.25	 .18	 7.1	 .92

1.00	 .87
.94	 .09	 10.6	 .82

1.00	 .93
.95	 .07	 14.0	 .88

0.11	.17	 .05	 3.6	 .17
.12	 .05	 2.5	 .12
.46	 .09	 5.5	 .46

0	 .16	 .10	 1.7	 .16
.24	 .05	 4.5	 .24
.33	 .06	 5.6	 .33
.14	 .04	 3.3	 .14
.22	 .04	 5.1	 .22

.41	 .07	 5.6	 .44
Yi2	 .13	 .07	 1.8	 .14
Y13	 -.37	 .07	 -5.1	 -.40
1'21	 -.25	 .08	 -3.2	 -.34

-.19	 .09	 -2.2	 -.22

cont...

16 The first number of the subscript defines the row and the second the column location of
the parameter of the respective matrices.

17 All t-values are significant at the .05 level (d.f.= 121, one-tailed).

The values 1.00 and 0 in this column were fixed by the analyst.
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Usrel	 Standard	 T-	 Standardized
Parameter	 Estimate	 Error	 Value	 Value

	

t21
	 .46	 .10

	
4.7	 .58

	

31
	 .53	 .10

	
5.2	 .56

	

41
	 .21	 .07

	
2.9	 .21

	

43
	 .84	 .09

	
8.9	 .79

	

*11
	 .53	 .09

	
6.1	 .63

	

*22
	 .39	 .09

	
4.2	 .73

	

*33
	 .57	 .11

	
5.4	 .75

	

*44
	 .16	 .05

	
3.2	 .19

	

*32
	 .25	 .07

	
3.7	 .38

	

x2 	 = 30.0
	

d.L = 40	 p = .88
	

AdJGFI = .93
	

RMSR = .04
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4.5 Tests of Rival Models

Some care nee'ls to be taken with Lisrel analysis because the function F may have

several local rninima' 9 . Although experience indicates that multiple solutions

seldom occur (Joereskog and Soerbom 1982), a number of potential rival models

were tested and compared with the final model M3.

Rival Hypotheses About the Role of Pleasure in the Satisfaction Process

The first three rival models tested examined the role of pleasure in the satisfaction

process. The alternative model Mg1 incorporated the hypothesis that pleasure did

not cause satisfaction, rather that pleasure was only a correlate of the satisfaction

construct. To test this argument, the causal link between pleasure and satisfaction

(p43) was deleted. The x2-value was significantly worse than that of model M3

(A 2= 81 .0, d.f. = 1, p <.001, Table 7-23). The rival hypothesis was not supported.

One might also argue that pleasure and satisfaction were highly correlated, not

because pleasure causes satisfaction, but because a higher level of satisfaction is

associated with a higher level of experienced pleasure. This argument was tested

in model M by reversing the hypothesized causal relationship between pleasure

and satisfaction by setting p to zero and relaxing flu. Again, the 2-value was

19 For a definition of F refer to Section 4.1 of this chapter.
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significantly worse than that of M3 ( 2=23.6, d.f.=1, p<z.001) leading to the

rejection of the rival hypothesis.

Furthermore, one might argue that all the effects of disconfirmation were

mediated through pleasure and that there is no direct causal link between

disconfirmation and satisfaction. This hypothesis was tested in model M by

deleting the link between discorifirmation and satisfaction (p41). The x2-value

was, again, significantly worse than that of M3 (A 2=7.4 d.f.=1, p<.Ol), and the

rival hypothesis rejected.

In conclusion, the rival hypotheses of models Mai, M and Ma3 were not

supported.

Performance as a Direct Determinant of Satisfaction - Test of Hypothesis I

Hypothesis I proposed that there was no direct causal link between performance

() and satisfaction ( y ). To test this hypothesis, an alternative model M in

which y43 was relaxed, was estimated. The A 2 between Ma4 and M3 was not

significant (A 2=.1, d.f.=1, n.s.), suggesting that the improvement of x2 through

the introduction of this link capitalized on chance. Furthermore, the t-value of y43

was far from significant (t=.19, n.s.). The results did not support the view of

causal link between performance and satisfaction.
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To test Hypothesis I, it had to be shown not only that there was no direct causal

link between the performance manipulation and satisfaction, as tested in model

Ma4, but also that perceived performance as operationalized by the measures

PPERF1 and PPERF2 did not directly influence satisfaction.

So far, the manipulation checks have not been included in the fitted model M3.

In model Mbl (see Appendix G, Figure A-i, Table A-i) all of the manipulation

checks were included in M3. The model was fitted in a similar fashion as reported

for model M3. The modification index and standardized residuals suggested the

introduction of a causal link between expected performance (ifl) and perceived

performance (p3) - incorporated in model Mb11 - and a direct link between

expected performance and expected variance (t 2) - incorporated in model Mb12.

Both of these effects had been observed in the analysis of variance discussed in

section 2.5.2 of this chapter.

After the model was fitted, the disputed link between perceived performance and

satisfaction was included in model M. Again, the between Mb2 and Mb12

(Ax2=O.O; d.f.=i; n.s.) and the t-value of this link ($,3) (t=.14; n.s.) were both

far from significant.

In summary, the data neither supported a direct causal link from the performance

manipulation nor from perceived performance to satisfaction, which provided

support for Hypothesis I.
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Expectations as a Direct Determinant of Satisfaction

Not only performance, but also expectations have sometimes been thought to

directly influence satisfaction (e.g. Churchill and Surprenant 1982, Oliver and

DeSarbo 1988). Model M tested for an affect of expectations manipulation on

satisfaction. The A2 between Ma5 and M3 was far from significant (Ax2=O.1;

d.f. = 1; n.s.), which lead to the rejection of Ma5. Model M tested whether

satisfaction was a direct function of expected performance. Again, the A2

between Mb3 and M 1 was not significant (Ax2=O.1; d.f.=1; n.s.)

In conclusion, neither a direct causal link from the expectation manipulation to

satisfaction nor from expected performance to satisfaction was supported.

Perception Measures Instead of Manipulations as Ke y Variables

The analysis of variance in section 2.5.2 showed two main effects for perceived

performance (Table 7-10). The performance manipulation had a strong and

highly significant main effect [F(1,124)= 105.9, p<.00l] which confirmed a

successful manipulation. Although somewhat weaker, the expectations

manipulation also showed a highly significant main effect [F(1,124) 49.6,

p<.00l].
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The following interpretations were provided in section 2.5.2. First, the

expectations main effect might have indicated a consistency effect. Second,

subjects might have simply used the experienced response time with the

"Simulatortt (=expectatioris manipulation) as an anchor value to translate their

internal time perception into seconds. if the latter was the case, the expectations

main effect was mainly a measurement error and, in consequence, the

performance manipulation would have been a better indicator of the response time

perceived than the perception measures. This was the implicit assumption in the

Lisrel models tested so far. If, however, there was a consistency effect between

expectations and perceived performance, and the perceived performance measures

were a better indicator of the performance perceived by the subjects, than the

perception measures should be modelled as antecedents of the disconfirmation

process rather than the manipulations themselves.

To test this alternative proposition, the manipulation checks were modelled as

antecedents of the disconfirmation and satisfaction process. The hypothesized

model MM is depicted in Appendix H, Figure A-3.

The model was fitted in a similar fashion as reported for Model M3 . The t-value

for thelink between expected variance (EVAR) and disconfirmation was found not

to be significant (t= 1.1, n.s.). This link was removed in model MMI. The

modification index suggested the introduction of a link from manipulated

performance (MPERF) to disconfirmation (MI= 5.0), which was incorporated in

model MM2. In MM2 the link between the perceived performance (PPERF) was
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not significant (t = -.9, n.s.) and was therefore removed in model MM3. The fitted

model MM3 is shown in Figure A-4.

The results clearly show that the performance manipulation (MPERF) was in fact

a better indicator of the true performance perceived by the subjects than the

perception measures (PPERF). The model MM2 showed that it was the

manipulation rather than the manipulation check (PPERF) which drove

disconfirmation. The link between MPERF and DISC was significant and strong

(t= -2.3, p<.05, y 43 = -.30), whereas the link between PPERF and DISC was not

significant (t = -0.9, n.s., 843 = -.14). Furthermore, the overall fit of the model

M was significantly worse than the fit of model Mb12 which used manipulations

rather than manipulation checks as determinants of the disconfirmation and

satisfaction process (A 2= 4.3; d.f.= 1; p<.05).

In conclusion, the performance manipulation seemed to a be better indicator of

the true perceptions of subjects than the perceived performance measures

(manipulation checks). This provided support for using the manipulations rather

than their checks as key variables in the Lisrel models.
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Table 7-23: Goodness-of-Fit Indicators for Rival Models

Adj	 Changes suggested
Model d.f.	 x2 	 p	 OF! RMSR by MI and T-values

	
A2 p

N3	 04	 finalmodel

M.	 111	 175.7 .00	 .82	 .11	 : maximum MI of 38.5

M	 110	 128.7 .11	 .86	 .07	 : maximum MI of 8.9

Mb12	 109	 118.2 .26	 .87	 .05	 fitted model

M.	 108	 118.2 .26	 .87	 .05

M	 108	 118.1 .24	 .86	 .05

M11	 41

M4 40

MM 41

MM 39

M	 39

	

111.0 .00	 .81	 .14

	

53.6	 .07	 .88	 .09

	

37.4	 .05	 .92	 .05

	29.9	 .85	 .93	 .04

	

29.9	 .85	 .93	 .04

-81.0 p<.001

-23.6 p<.00l

	

7.4	 p<.01

	

0.1	 n.s.

	

0.1	 n.s.

67.0 p<.00l

10.5 p<.00l

0.021) n.s.

0.1	 n.s.

M	 109	 125.6 .13	 .86	 .05	 p42: insignificant t-value

M 41	 110	 126.8 .13	 .86	 .06	 y: maximum MI of 5.0	 -1.2 n.s.

'b42	 109	 121.8 .19	 .86	 .06	 : insignificant t-value
	

5.0 p<.OS

M.	 110	 122.5 .19	 .86	 .06	 fitted model	 -0.7 n.s.

The AX2 values for the rival models MM to MM are based on the comparison with the final
model M3.

The A2 value for the rival models MM and MM are based on a comparison with the fitted
model Mb12.
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4.6 Summary

In this section the results or the uodel testing with Lisrel are presented.

First, the final model M 3 is shown in Figure 7-3. All focused indicators suggested

a good specification of the model. In particular, the t-values of all causal paths

were significant at the 5% level, the residuals did not indicate any misspecification

and the modification index indicated that any further changes would not have

improved the fit significantly. All overall indices also suggested that the model

fitted the data very well. Furthermore, in Lisrel analyses multiple solutions can

occur in rare cases. Therefore, a number of potential rival models were tested all

of which could be rejected.

Second, the Lisrel analyses were used to examine the hypothesized linear causal

relationships between variables. The results clearly rejected a direct causal link

from the performance manipulation and from perceived performance to

satisfaction. This supported Hypothesis I. In accordance with the hypotheses

advanced, the analysis showed that positive disconflrrnation caused pleasure

(Hypothesis IV) and that pleasure caused satisfaction (H ypothesis VI).

Third, Hypotheses V and VII concerning the determinants and antecedents of

arousal were rejected in section 3 using traditional statistical methods. These

hypotheses proposed non-linear relationships. However, the results of the

traditional analysis suggested linear relationships. Lisrel was used to examine
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whether these linear relationships were causal in nature. Concerning the

determinants of arousal, the Lisrel results showed that disconfirmation was a

linear causal antecedent of arousal. This liri: wa explawd with disconfirmation-

of-response-time-expectations having an "intrinsic" arousal potential and that any

arousing effect of a disconfirmation experience with response time was overruled

by the effect of "slowing down" from one's expectations.

Concerning the consequences of arousal, the Lisrel results supported the

interpretation of the correlation between arousal and satisfaction as being spurious

rather than causal. It seemed that the variations in both arousal and satisfaction

were caused by disconfirmation. Disconfirmation was a causal antecedent of

arousal and of satisfaction directly and indirectly through pleasure.

Fourth, in section 3 the relationship between the variance expectations and

discorifirmation (Hypotheses II & III) was shown to be non-linear. Therefore, it

could not be tested using Lisrel.
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Chapter VIII

Conclusions and Implications

In this final chapter, conclusions are drawn from the experimental results and

related to the literature in consumer satisfaction, services marketing and

psychology. In sections one and two the findings and implications of the test of

two extensions to the traditional disconfirmation-of-expectations model are

discussed. These extensions address two features typical of services. One

extension takes account for the first time of the role of variance expectations in

the disconfirmation process. The other extension includes affect (as

conceptualized by Russell, 1980) in the disconfirmation model to better capture

the experiential nature of services and to reconcile the disconfirmation-of-

expectations model with recently developed perspectives on the service encounter

that use affect as a mediating variable between stimuli and behaviour (Bateson

and Hui 1988, Donovan and Rossiter 1982).

The third section covers the findings and research implications of the

methodological issue of whether perceived performance can be regarded as a

direct causal antecedent of satisfaction. The limitations of the study are discussed

in the fourth section, and a summary is provided in the last section.
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1 The Impact of Expected Performance Heterogeneity on Disconfirmation

High degrees of performance heterogeneity are a frequertly cited feature of

services (e.g. Berry 1980, Krughoff 1981), and their implications for management

of the service encounter have been discussed extensively (e.g. Chase 1978, 1981;

Levitt 1972, 1976; Mills and Moberg 1982). Furthermore, performance

heterogeneity has received much attention in the pre-choice literature on perceived

risk (e.g. Diamond 1988) and multiattribute models (e.g. Meyer 1981, Sarel

1978). However, it has been largely ignored in the satisfaction literature. For the

satisfaction process, researchers have always implicitly assumed point-expectations,

disregarding the potential impact of expected performance heterogeneity on the

disconfirmation process.

Two hypotheses concerning the impact of expected performance heterogeneity on

disconuirmation were developed on the basis of the disconflrmation-of-expectations

model. In Chapter III, the following hypotheses were put forward:

Hypothesis II:

In situations where perceived performance and the expected mean

performance are approximately equal, consumers experience confirmation

independent of the expected variance in performance.
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Hypothesis III:

In disconfirmation situations, consumers who hold mean performance

expectations with some degree of variation around the mean, expeiiece

smaller magnitudes of disconfirmation than consumers who hold point

expectations.

1.1 Summary of Findings - Hypotheses II & ifi

Hypotheses II and III had to be rejected. In the two disconfirmation conditions,

i.e. slow expected and fast perceived performance and vice versa, subjects

perceived the same level of disconflrmation independent of the variance condition.

However, when the expected mean performance was very close to the actual

performance, i.e. fast expected and fast perceived performance, or slow expected

and slow perceived performance, the subjects experienced more positive

disconflrmation when they expected a high variance in performance.

These -results were quite surprising. They suggest that people disregard the

variance in their expectations when the discrepancy between the expected mean

performance and perceived performance is large. However, when the discrepancy

is small, a high variance expectation causes the people to perceive a "better-than-

expected" performance. One explanation for this effect may be that people are
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influenced by the possibility that the performance could have been worse and,

therefore, perceive a more positive disconfirmation than people who held point

expectations.

1.2 Managerial Implications

In the majority of consumption experiences, expectations are met by performance,

and consumers experience confirmation and satisfaction. Therefore, it is an

important finding that a large variance expectation has a positive impact on the

level of perceived disconfirmation, when the discrepancy between expectations and

perceived performance is small. This means that a service firm can make its

customers perceive a more positive discorifirmation and higher levels of

satisfaction just by communicating the inherent heterogeneity in its service

process.

For example, the airport services supplier BAA Plc advertises in its baggage halls

the number of suitcases handled every day and its commitment to fast and reliable

service. The sheer magnitude of the task that has to be managed indicates to the

traveller that there is potential for heterogeneity in performance, at least in the

form of delays or missing baggage. The results of this thesis suggest that, in this

situation, customers who know about heterogeneity will be more satisfied when

they receive their suitcases as expected than customers who do not hold a

variance expectation.
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Consumer Choice versus Satisfaction Processes

Expected performance heterogeneity also has impact on the consumer choice

process. In particular, in circumstances of high expected performance

heterogeneity consumers are likely to perceive higher levels of risk which they

then try to reduce (Bauer 1960). Consumers do this, for example, by choosing

service providers with smaller unit-to-unit variability. Furthermore, uncertainty

about the performance of attributes leads to a discounting of expected utility

(Meyer 1981). Both the increase in perceived risk and discounting of attribute

utility can have, for the service firm, negative effects on the consumer choice

process. In consequence, the advantage in the satisfaction process of having

customers who expect heterogeneous performances has to be traded off against

detrimental effects in the consumer choice process.

This trade-off may not be relevant in the monopoly supply of services (e.g.

airports services supplier BAA Plc) or where the level of uncertainty about

performance is the same for all suppliers in a service sector and this can be

communicated to consumers (e.g. aircraft departure times). In these cases the

service firm may not impair its relative competitive position in the consumer's

choice process.

Furthermore, Geib and Smith (1988) have shown that consumer expectations can

be changed not only before but also during the service encounter, and it is the

revised expectations that then constitute the comparison standard in the

disconflrmation process. This means that it may be possible to increase the
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expected performance variance during the service encounter after the choice has

been made, thereby avoiding the detrimental impact on the choice process.

Customized Services have a High Inherent Heterogeneity

Customized services have an higher inherent heterogeneity in performance than

standardized offers (Mills and Moberg 1982, Surprenant and Solomon 1987). For

example, the taste of a hamburger meal at McDonalds shows very little unit-to-

unit variability. However, a dish in an upmarket Chinese restaurant can vary

significantly over time, depending on the current chef, the quality and kind of

ingredients available, and the number and structure of orders of other customers.

As past experiences are an important determinant of expectations (LaTour and

Peat 1977), it seems plausible that consumers also expect more heterogeneous

performances from a highly customized service than from a highly standardized

one. If this is the case, and the service firm can perform close to expectations,

then the results of this study suggest that consumers of customized services should

experience higher levels of satisfaction than consumers of highly standardized

services. It might therefore be easier to have more satisfied customers with

customized than with standardized services.
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1.3 Further Research

No other study has examined the impact of expected performance heterogeneity

on disconfirmation. To gain more confidence in the external validity of the

findings, this study should be replicated in real-world service encounters.

Furthermore, three extensions are proposed. First, in this study the perceived

performance manipulation was either close to or far from the expected mean. It

was therefore not possible to test whether the variance impact on disconfirmation

would actually become smaller as the discrepancy between performance and

expectations grows larger, or whether there is some threshold value above which

variance expectations have no impact on disconfirmation. If there was a threshold

value, it would be particularly important for quality specifications. To benefit

from the positive effects of variance expectations, the specifications would have

to assure performance below the threshold level.

Second, the variance effect was tested on only one fairly unambiguous attribute,

i.e response time of a homebanldng service. It would be of interest to research

the affect of variance expectations on more ambiguous attributes, such as the

hygiene conditions in a restaurant or the soundness of tax advice given by an

accountant. In Chapter II, it was proposed that consistency effects occur when

consumers evaluate ambiguous attributes. That is, consumers experience what

they expect. It remains to be tested whether and what impact variance

expectations can have on this process. For example, it may be that consistency

effects do not assimilate the level of perceived performance to the expected mean
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performance, but to some level within a confidence range of the variance

expectation, such as its upper or lower boundaries.

Finally, because the hypotheses developed on the basis of the disconflrmation-of-

expectations model were rejected, the findings are largely empirical and not

supported by theory. For developing a theoretical framework and linking it to

existing theories an understanding of the underlying process is required. A first

step would be exploratory research (e.g. with focus groups and personal in-depth

interviews) determining potential dimensions underlying the process. As a further

stage, existing theories related to these dimensions could be used to generate

hypotheses to be tested.
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2 The RD1e of Affect in the Satisfaction Process

The main feature of services is their experiential nature (Hui 1988, p.15). Several

researchers have suggested that the commonly applied cognition based

multiattribute and disconfirmation models are inadequate for capturing this

feature (e.g. Bateson 1985b, Holbrook and Hirschman 1982). Therefore,

alternative perspectives on the service encounter have been developed. These

alternative perspectives use affect as a mediating variable between stimuli,

cognitive processes and subsequent behaviour. The main objective of this thesis

was to examine whether affect should also be included in satisfaction models for

services.

Affect was conceptualized as having two dimensions, namely pleasure and arousal

(Russell 1980). On the basis of the satisfaction literature it was hypothesized that

disconfirmation drives the affective state of consumers during the service

encounter. In particular, it was hypothesized that positive disconfirmation causes

pleasure, negative disconfirmation causes displeasure (Hypothesis IV), and that the

magnitude of disconflrmation is a determinant of arousal (Hypothesis V).

Research on the service encounter has shown that the affective state of consumers

during the service experience has causal effects on their behaviour (Bateson and

Hui 1988, Donovan and Rossiter 1982). This, and findings in satisfaction research

which support the notion that affect drives satisfaction in general (Westbrook

1987, Westbrook and Oliver 1990), served as a basis for the hypothesis that the
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affective state during the service encounter di-ives consumer satisfaction.

Specifically, it was hypothesized that pleasure has a direct causal impact on

satisfacion (Hypothesis VI), and that arousal works as an amplifier on this

relationship (Hypothesis VII).

Theoretically, affect can perform the same role in the consumption of products as

it performs in the consumption of services. However, the tested model is

particularly valuable for services for two reasons. First the consumption

experience, including the affective state of the consumer, can be managed by the

service firm, whereas the goods firm has little control over the consumption

experience of its products. For example, the service firm can influence customers'

affective states through the design of the service encounter (e.g. its human

interactions, built-in perceived control, colours, shapes, spacial layout, background

music, etc.), whereas the goods firm has hardly any influence over the

environment in which its products are consumed. Second, the environment in

which consumption takes place is usually not a part of a product. However, both

the environment and the experience constitute crucial parts, if not the main

components, of service (Bitner 1990, Hui 1988, Knisely 1989).

In Chapter V, the following four hypotheses were advanced:

Hypothesis 1V:

The degree of pleasure experienced in a service encounter is an increasing

function of the perceived disconfirmation-of-expectations.
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Hypothesis V:

The level of arousal experienced in a service encounter is an increasing

function of the perceived magnitude of disconfirmation-of-expectations.

Hypothesis VI:

Satisfaction is an increasing function of the pleasure experienced during the

service consumption process.

Hypothesis VII:

The strength of the impact of pleasure on satisfaction is an increasing

function of the level of arousal experienced during the service consumption

process.
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2.1 Summary of Findings - Hypotheses IV to VU

Pleasure was shown to be driven by disconfirmation. Subjects experienced

pleasure during the consumption process when they perceived a positive

disconfirmation, and they experienced displeasure when they perceived negative

disconfirmation. This result confirmed Hypothesis IV. Furthermore, the more

pleasure the subjects experienced during the consumption process, the higher was

their level of satisfaction with the consumption experience. Therefore, Hypothesis

VI was also confirmed.

Concerning arousal, Hvvotheses V and VII had to be rejected. In line with the

psychology literature it was proposed that any disconfirmation, positive or

negative, would cause arousal. The data confirmed this only for positive

disconfirmation. Subjects were more aroused when the response time was faster

than expected. When it was slower than expected (negative disconfirmation), the

subjects felt less aroused. Is seems that the arousing "surprise effect" from

disconfirmation was probably overruled by the effect of "slowing down" from one's

expectations. This relationship becomes dearer when one looks at the affective

state instead of arousal by itself. One can see that people felt bored (low arousal

and displeasure) in the "slower-than-expected" condition and felt excited (high

arousal and pleasure) in the "faster-than-expected" condition.

The observed effect of disconfirmation of response time expectations on arousal

was not anticipated when the study was designed. The subjects felt this way
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probably because, apart from feeling bored, the longer-than-expected response

time did not matter to them. This might have been partially an experimental

artifact, as the subjects anticipated the study to te1 some time, and the actual

conduct of the banking transactions was only a part of it - more time was spent

on the introduction and answering of the questionnaire. In a real-world situation,

people might have experienced higher levels of arousal.

The hypothesized role of arousal as an amplifier on the causal path between

pleasure and satisfaction could not be confirmed, and Hypothesis VII had to be

rejected. Since arousal and pleasure were significantly correlated, these results

might have been due to multicollinearity between the two variables caused by

disconfirmation and expectations. Disconfirmation had a strong and positive

impact on both pleasure and arousal. Furthermore, expectations had a negative

impact on both variables. As a consequence, pleasure and arousal were correlated

which indicated that the affective state of subjects moved along the boring (low

arousal and displeasure) and exciting axis (high arousal and pleasure) within the

circumplex model of affect (Figure 4-3). The correlation between arousal and

pleasure is likely to be due to the experimental design as substantial evidence

exists for the orthogonality of the two variables (Mehrabian and Russell 1974;

Russell 1979, 1980; Russell et a! 1981, 1983).

Finally, the results provided further support for Westbrook's (1987) findings that

disconfirmation and affect both contribute independently to satisfaction. The
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analysis showed that disconfirmation had direct impact on satisfaction and that

not all effects of disconfirmation on satisfaction were mediated through pleasure.

In summary, the data clearly supported the hypothesized role of pleasure in the

satisfaction process. The relationship between disconfirmation and arousal seems

to be more complex than originally hypothesized, and it may well be that some

attributes have intrinsic arousal potential. The data supported the hypothesis that

there is no direct causal relationship between arousal and satisfaction, and the

hypothesized interaction effect between arousal and pleasure on satisfaction still

needs to be confirmed.

2.2 Further Research: The RD1e of Arousal in the Satisfaction Process

There are two main areas which require further research. First, some propositions

about arousal in the satisfaction process remain to be confirmed (i.e. Hypotheses

V and VII), and the issue is discussed in this subsection. Second, an extended

model of consumer satisfaction with services proposed in the next subsection

requires further development and testing. The extended model draws together

new perspectives that use affect to model consumer behaviour in the service

encounter, affect theories in psychology, and the findings of this thesis.
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The hypothesized relationship between disconfirmation and arousal (Hypothesis

V) could not be confirmed. It remains to be shown empirically that the generally

proposed causal link between magnitude of disconfirmation and rousa holds.

Furthermore, the results seem to indicate that the arousing effect of a

disconfirmation experience can be offset by the intrinsic arousal potential of a

stimulus. This type of phenomenon has been observed in other contexts. For

example, in a literature review on arousal creating stimuli, Mehrabian and Russell

(1974, p.64 et seq.) made the observation that arousal increases directly with the

loudness of music. If a pub that usually plays very loud music would suddenly on

one evening play soft music, it is conceivable that the arousal level of its

customers would be significantly reduced through the intrinsic arousal potential

of music. In this case, the impact of disconfirmation on arousal may not be strong

enough to counter the impact of the loudness of the music itself. In the context

of the service encounter, very little research has been directed to the impact of

environmental and situational stimuli that can drive arousal (e.g. music, colours,

light intensity, room temperature and air humidity; Mehrabian and Russell 1974),

which can, in turn, influence consumer behaviour in the encounter (Bruner 1990,

Donovan and Rossiter 1982) and satisfaction (Westbrook 1987).

Environmental psychologists have described arousal as amplifying the impact of

pleasure on behaviour and have demonstrated the effect (e.g. Donovan and

Rossiter 1982, Mehrabian and Russell 1974). The existence of this amplification

in the context of consumer satisfaction has been proposed (e.g. Westbrook 1987,
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Westbrook and Oliver 1990) but, until now, has not been empirically tested. This

study tested for and rejected the proposition that arousal amplifies the impact of

pleasure on satisfaction (Hypothesis VII). The unexpected results can probably be

attributed to multicollinearity between pleasure and arousal. This correlation

between pleasure and arousal was likely to be due to the common determinants

of the variation in both variables (Figure 7-3). To clarify the role of arousal in

the satisfaction process, it therefore seems particularly important to conduct

studies that examine separately the outcomes of pleasure and arousal (Hui 1988).

Little has been done so far to investigate the impact of arousal on consumer

behaviour in general, and on satisfaction in particular, when pleasure is being

controlled for.

2.3 Further Research: Opening Up the Disconfirxnation Paradigm

In this study, it was shown for the first time that the affective state of people

during a service encounter can be included in the standard disconflrrnation-of-

expectations model of consumer satisfaction. This is an important finding. Affect

is the missing link that allows us to open up the disconfirmation paradigm and

draw together recently proposed perspectives that aim to capture the experiential

nature of the service encounter (Chapter 1), the literature on consumer satisfaction

(Chapter II) and the literature on affect in psychology (Chapter IV).
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This thesis showed that disconfirmation is a powerful determinant of the affective

state of consumers during the service encounter and of satisfaction outcomes

thereafter. However, in the psychology and services marketing literatures many

other causes of affect have been identified and these may also impact upon the

consumer satisfaction process. Therefore it seems essential, as a next step, to

investigate other potential determinants of affect in the service encounter.

The literature in cognitive, social and environmental psychology (reviewed in

Chapter LV) shows that affect can be caused by cognitive processes of y degree

of complexity. For instance, extremely simple cognitive processes that can cause

affect include sensations and the perception of stimuli (e.g. colours, temperatures,

light intensities, sounds and odours). These processes can happen consciously or

even consciously. Examples of very complex cognitive processes that can cause

affect are attribution of causes (Weiner 1980), appraisals (Hoffman 1986, Smith

et a! 1990) and schema processing (Fiske and Paveichak 1986).

In the context of the service encounter little evidence exists, but this is consistent

with the findings in the psychology literature. Researchers have tested the

following stimuli: perceived control, perceived choice, crowding (Bateson and Hui

1988, Hui 1988), the physical design of service encounters (Donovan and Rossiter

1982), background music (Yalch and Spangenberg 1988) and interpersonal touch

of hands (Fisher et a! 1976). All of these stimuli were shown to be causal

antecedents of affect.
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Specifically, perceived control has been proposed and empirically corroborated as

an important causal antecedent of affective responses in service encounters by

Bateson (1985b) and by Bateson and Hul (1988). These researchers suggest that

perceived control, mediated by affect, is a major dimension of the service

experience. Furthermore, perceived choice and crowding in the service

encounter were shown to significantly influence affect (Hui 1988). Perceived

choice was shown to influence pleasure directly, and indirectly through perceived

control as a mediating variable.

Donovan and Rossiter (1982) applied the Mehrabian and Russell (1974) model

of affect to assess retail store atmosphere and to predict consumer behaviour

within the store2 . Donovan and Rossiter conceptualized atmosphere as the

affective response (pleasure and arousal) of customers to different retail store

environments. The researchers suggest that commonly considered in-store

variables like aisle-width, brightness and crowding are clearly antecedents of store

atmosphere (or affective quality) rather than alternatives for it.

Yalch and Spangenberg (1987) varied background music in two clothing sections

of a department store. They used a background music condition ("easy listening"

without lyrics), a popular music condition (popular Top 40 with lyrics) and a no

music condition. Subjects filled in self-administered questionnaires when in the

For a review of the perceived control perspective on the service encounter refer to Chapter
I, Section 3.2.

2 For a review of Donovan and Rossiter's (1982) study refer tO Chapter I, Section 3.1.
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store. The results showed no significant impact of the different music conditions

on pleasure but a significant impact (p >.03) on arousal. Background music was

found to be the least arousing condition. This finding was consistent with those

of other researchers, establishing the fact that tempo determines the arousing

quality of music (Mehrabian and Russell 1974). The finding that the different

music conditions had no significant impact on pleasure is somewhat surprising, as

other studies (for a review refer to Mehrabian and Russell 1974) showed that

music is generally perceived as being pleasant.

Fisher et al (1976) conducted a study on the impact of a short touch of hands on

the customer's affective state and his/her evaluation of a library clerk. Fisher et

a! based their conceptual framework on research in psychology on tactile

stimulation. The manipulations were (1) tactile contact between a library clerk

and a customer while in the process of handing back the customer's library card,

and (2) no tactile contact. Data analysis revealed significant main effects for

perceived pleasure [F(1,93)=4.21, p cz.04] and for library clerk evaluation

[F(1,93)=6.02, p<.02)]. That is, more pleasure was perceived by subjects who

were touched than by those who were not touched. Furthermore, subjects who

were touched gave the clerk a significantly more favourable rating than those who

were not touched. The subjects in the touch condition were asked later whether

they perceived the touch. Only 57% said that they had. Interestingly, no

differences were found between the "aware" and the "unaware" groups for any of

the dependent measures. Fisher et a! concluded that touch improved perceived

pleasure and clerk evaluation, independent of whether the touch was perceived
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or not. This finding also corroborates the notion of some psychologists that affect

can be elicited without, with only minimal, or even with unconscious cognitive

processing (e.g. Zajonc 1980).

In conclusion, the results of the studies on the service encounter reviewed here are

consistent with results reported in the psychology literature. Both bodies of

literature show that cognitive processes of any degree of complexity can cause

affective responses. More complex cognitive processes may have a greater

influence on affect than simpler processes (Hoffman 1986). Therefore,

disconfirmation in a service experience may have a stronger impact on affect than

simpler cognitive processes such as the perception of background music or touch

of hands. However, in a situation with no disconfirmation (which is the usual

consumption experience!) these processes with lower complexity might

significantly influence affective outcomes.

In the model tested in this study (Figure 5-1), the confirrnation/discoriflrmation

variable was the only determinant of affect, and all other background factors were

either controlled for or randomized across the experimental conditions. Further

research effort should be directed toward extension of this model by incorporating

into it -other potential causes of affect identified in the psychology and services

marketing literature. An extended model is presented in Figure 8-1.

This model was first presented at the TIMS College on Marketing Special Interest
Conference on Services Marketing, 16-18 September 1990 at Vanderbilt University, Nashville,
Tennessee (Wirtz and Bateson 1990).
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The extended model seems intuitively appealing, not least because strong evidence

exists for its component relationships. The link between affect and satisfaction

has seen supported by Westbrook (1987), and Westbrook and Oliver (1991). The

links between a variety of sensual, perceptual and cognitive stimuli and affect

have been shown in the services marketing (e.g. Bateson and Hui 1988, Fisher et

al 1976) and the psychology literatures (e.g. Fiske and Taylor 1981, Mandler

1975, Zajonc 1980). The missing links between disconfirmation and affect, and

between affect, as conceptualized by Russell (1980), and satisfaction have been

established in this thesis. Whether the entire model is empirically supported when

several stimuli are manipulated simultaneously is an intriguing question to be

addressed by further research.
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2.4 Managerial Implications

The proposed "op°necl-up" disconfirmation model (Figure 8-1) has at least three

important implications for services marketing management.

First, the model provides a framework for examining potential causes of

dissatisfaction. Only disconfirmation with key attributes of the service encounter

could be examined with the traditional disconfirrnation mode15 . However, as

Bateson and Hui (1988) have demonstrated, a lack of perceived control can have

a detrimental impact on the affective state of consumers and their behaviour in

the service encounter. This potential cause of dissatisfaction could not have been

detected by examining disconfirmation with key attributes. Apart from perceived

control, there are many other experiential variables that can drive the affective

state of consumers during the service encounter. Inclusion of affect in the

satisfaction model, as tested in this thesis (Figure 5-1), can provide a "warning

signal" that will indicate when disconfirmation with key attributes is probably not

the cause of dissatisfaction with a service encounter. The search for the cause of

dissatisfaction can then be extended to the experiential variables of the service

encounter.

Although there is song empirical evidence for all the links proposed in this model, some
caution needs to be raised because the model has not yet been tested when several stimuli vary
or are manipulated simultaneously.

Usually, this analysis includes expectations and perceived performance, which together drive
disconfirmation.
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Second, the model opens up new ways of thinking about how increasing consumer

satisfaction. Contributors to the marketing literature have repeatedly argued that

it is difficult to increase consum satisfactic'r by increasing performance

perceptions, simply because consumers adjust their expectations to the higher

performance levels and do not then experience positive disconfirmation thereafter.

Furthermore, expectations can rarely be lowered because the service provider

would then lose out in the consumer choice process. The proposed model gives

alternative ways of thinking about increasing consumer satisfaction by including

affect as an additional variable for manipulation. For example, empirically tested

determinants of affect capable of being manipulated are perceived control

(Bateson and Hui 1988) and background music (Yalch and Spangenberg 1988).

Third, the model provides a conceptual framework for assessing the impact of

experiential variables on satisfaction. Most practitioners already work with at

least of some of these experiential variables (e.g. music, lighting, colours,

employee-customer interactions), but without being able to judge their impact on

consumer satisfaction. Instead, the impact of background music and colours has

been assessed in terms of time or money spent in the service setting (e.g. Belizzi

et al 1983, Milliman 1982, 1986). However, even if no significant impact of the

different music conditions on time or money spent can be determined, does this

mean that background music does not matter? With the proposed model

managers will be able to make such assessments more easily by determining the

impact of background music on the affective state of their customers in the service

setting and on their satisfaction afterwards.
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3 The Rnle of Perceived Performance in the Satisfaction Process

In a number of studies, extremely hih ccrrelations between perceived

performance and satisfaction measures were observed. This led to the notion that

perceived performance is a direct causal antecedent of satisfaction. However, the

review of these studies in Chapter II suggested that high correlations may have

been caused by perceived performance measures that captured a high proportion

of the satisfaction construct. This has often appeared as a problem with

discriminant validity between the two measures (e.g. Churchill and Surprenant

1982). It is a general methodological issue, relevant to satisfaction research

concerned with both products and services.

In this study great care was taken to measure value-free performance perceptions,

rather than evaluations. The aim was to show that there is no direct causal

relationship between perceived performance and satisfaction. In Chapter II the

following hypothesis was advanced:

Hypothesis I:

Direct causal links between perceived performance and satisfaction do

exist; high positive correlations between the two constructs are merely an

indication of inappropriate perceived performance measures.
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3.1 Summnry of Findings - Hypothesis I

As expected, the results strongly supported the classical disconfirmtion-of-

expectations model with disconflrrnation as the mediating variable between

expectations, performance and satisfaction. These results are consistent with

those of mainstream research in consumer satisfaction (e.g. Bitner 1990, Cadotte

et al 1987, Oliver 1980a, Woodniff et a! 1983, Tse and Wilton 1988).

However, in contrast to a number of studies (e.g. Churchill and Surprenant 1982,

Oliver 1985, Oliver and DeSarbo 1988, Tse and Wilton 1988), a direct causal link

between performance and satisfaction was clearly rejected. The data provided

support for Hypothesis I. This is an important result, as it corroborates the

proposed reinterpretation of the high correlations between perceived performance

and satisfaction observed in numerous studies as being caused by inappropriate

measures, rather than indicating a causal relationship. The implications of this

reinterpretation are discussed in the next subsection.

3.2 Research Implications

In many satisfaction-related studies, neither expectations nor perceived

performance are measured directly. These measures may be superfluous if the

research is not concerned either with examining the causes of disconfirrnation

(Olson and Dover 1979) or with perceived performance itself. However, when a
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researcher aims at examining the causes of the level of perceived performance and

disconfirmation experienced by consumers, or when the objective is to research

the disconfirmation process in the context of theory testing, direct perceived

performance and expectation measures are needed (Cadotte et al 1987).

The standard scaling approaches for perceived performance use semantic

differential or Likert-type scales, which often include anchor words such as

good/bad, friendly/unfriendly and terrible/excellent (Cadotte et a! 1987). The

results of this study confirm the need to employ scales that measure true beliefs

rather than evaluations. Where possible, measures that cue the respondent to an

objective level of an attribute performance should be developed. For instance, the

speed of a service can be measured in time units rather than with a fast/slow

scale, and menu variety can be measured in number of items on the menu instead

of with a few/many scale.

This approach is difficult to implement when specific attributes do not have

physical correlates (e.g. the taste of a meal, employee friendliness). Therefore, the

aim of further research should be to develop performance measures that cue

respondents to more objective levels of attribute performance than do the

measures currently employed. Until improved measures are available, researchers

should not rely solely on current measures. Instead, wherever possible,

researchers should use performance manipulations, independent observations or
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expert judgment as approximations for perceived performance. 6 In cases where

this is not possible, caution needs to be exercised when the interpretation of the

data relies on perceived performance measures, especially those which apparently

explain a large part of the variance in satisfaction [e.g. 88% in Churchifi and

Surprenant's (1982) and 65% in Tse and Wilton's study (1988)1.

6 This of course, has the drawback that consistency processes with expectations cannot be
observed directly (see Chapter II, Section 1.1.3.1). However, these effects probably can be inferred
from the relative impact of expectations and performance on disconfirmation.
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4 Limitations

As with any research, there are limitations associated with the study reported

here. Limitations inherent in the research design and in the model tested are

discussed in this section.

Design Limitations

The objectives of this study, specified in Chapter VI, were theory testing, rather

than effects application. This led to selection of a true experimental design that

put maximum emphasis on internal and construct validity. External validity was

only of secondary importance. This means that caution needs to be exercised in

any generalization of the results beyond the experimental setting, stimuli and

population.

This limitation most seriously affects the results from manipulation of variance

expectations. No previous work has been conducted into the effects of variance

expectations on disconfirxriation. In consequence, the findings of this study cannot

be integrated into a well researched theoretical framework: its conclusions in

relations to variance expectations have limited external validity. Replication and

extension of the work, as proposed in the section on further research, are essential

to overcoming this limitation.

The results concerning the other two principal research issues of this thesis,

perceived performance measures and affect in the satisfaction process, fit well
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within existing and established theories in marketing and psychology. Therefore,

the generalizability of those findings to real-world service encounters can be

proposed with greater confidence.

In the experiment conducted, subjects were asked to project themselves into a

situation (consuming a homebanking service) and to role play (imagine

themselves as being Mr Smith). The advantages and disadvantages of projecting

and role playing have been fully discussed elsewhere (Sawer 1977, Surprenant

and Churchill 1977) and the reasons for selecting these methods were presented

in Chapter VI. The main disadvantages are a greater likelihood that demand

characteristics will affect the results, and subjects may not be able to project

themselves into an imaginary situation and respond as they would in a real

situation. Feedback to the last question of the questionnaire (Appendix D: open-

ended question in Part D, number 11) and informal feedback from the subjects

after the experimental sessions did not give any indication that subjects had

problems with projecting themselves into the situation described, or that demand

characteristics had been created.

Model Limitations

No single model can hope to capture all causes and consequences of a given

phenomenon (Bitner 1987). This is true for the extended satisfaction model

tested in this thesis (Figure 7-2). The literature on affect in services marketing

has shown that perceived control, the design of the service setting and background

music can all drive the affective state of consumers during the service encounter.
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Psychologists have shown that there are many other potential determinants of the

affective states of people. In this study, it was assumed that all of the potential

determinants of affect, with the exception of discon.firmation, were either

controlled for through standardization (setting design, simulated and projected

consumption experience, interactions with the homebanking system) or

randomized across all conditions through the random allocation of subjects.
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5 Summary

This chapter presented the flndir'gs and i-rp]kitions of th 'hree issues researched.

The first two issues concern extension of the traditional disconflrmation model to

take account of features typical of services, namely variance expectations and the

experiential nature of the service encounter. The third issue is a methodological

issue relevant to satisfaction research in general.

First, it was found that variance expectations can have an impact on the

disconfirmation process. When the discrepancy between the mean expectation and

perceived performance was small, a high variance expectation caused subjects to

perceive positive disconfirmation which, in turn, led to higher satisfaction. This

is an important finding since, for the majority of consumption experiences,

expectations are met by performance. The finding suggests that a service firm can

make its customers perceive positive disconfirmation and higher satisfaction by

communicating the inherent heterogeneity in its service offer. The implications

of this proposal were discussed with regard to the consumer choice process and

the classic trade-off between customization and standardization of the service

offer.

Second, it was shown that affect can be included in the traditional

disconfirmation-of-expectations model. The data clearly supported the proposition

that discorifirmation drives the affective state of people during a consumption

experience, and that this affective state is, in turn, a direct determinant of
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satisfaction expressed after consumption. This finding allows us to open up the

disconlirmation paradigm and bring together theories developed in services

marketing and psychology. These theories hold that there are numerous other

stimuli beside disconfirmation that can drive affect and probably also consumer

satisfaction. A number of managerial implications of the opened-up

disconfirmation model were discussed.

Third, the data clearly lead to the rejection of an often proposed causal link from

perceived performance to satisfaction. This suggests a reinterpretation of the

frequently observed high correlation between the two variables in terms of being

caused by measures with insufficient discriminant validity. It was therefore

proposed that perceived performance measures that cue respondents to more

objective levels of perceived performance should be developed and used in place

of current measures.
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Appendices

Appendix A:

A Sample Leaflet Used for the Recruitment of Subjects
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Marketing Study
for a New Homebanking Service

Dear MBA29,

An American bank is planning to launch a PC-based homebanking service in the UK.
This service will allow you to handle most of your bank transactions from home or
office. All that is required is a PC and a modem that can be connected to the bank
via your normal telephone line. This service will be provided 24 hours a day on 7 days
a week

We are looking for 35 people, who would like to try this new service on a PC and fill
in a questionnaire on how they feel about the service. If you would like to try your
hand at it, the following times have been arranged:

Date:	 Tuesday, 3 July 1990,

at 12.00 am, 13.30 pm, 15.00 pm, 16.30 pm and 18.00 pm

Location:	 Room E202 (PC Teaching Centre), E Wing

Duration:	 40 minutes

Remuneration: Every participant will get £10 cash!!

I would very much appreciate your participation. Please arrive on the time, because
there will be a short presentation on homebanking right at the beginning.

I am looking forward to seeing you on Tuesday.

With best wi he

7LCJ
Jhen Wirtz
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Appendix B:

Introductory Presentation to Subjects
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Marketing Study for a New Homebanking Service

Experimenter Instructions

(show headline of slide) Good evening and thank you very much for participating in

our study. We have asked you to participate in this study because most of you are

familiar with PC's and automatic teller machines.

First, let me introduce myself. My name is Jochen Wirtz, and I am conducting this

study on behalf of an American bank, which is planning to launch a homebanking

service in the UK. This service will allow private, self-employed and small business

users to handle most of their daily bank transactions from their home or office. All that

is required is a slightly adapted PC that can be connected to the bank via your normal

telephone line.

Four different homebanking services have been developed and each service offers a

number of different transactions. The drawback of the more elaborate homebanking

services is that such systems require a longer response time. In other words, the

more complicated and numerous the possible transactions that a homebanking

system offers, the more time it takes to process and respond to each command or

data input.

(show definition of response time) If you look at the slide, our definition of response

time is the time the system requires to respond to each strike of the "ENTER" key.
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We would like to know how you feel about the features offered and the corresponding

response time of this version of the homebanking service. However, please don't

compare this homebanking service with PC software like wordprocessors, Lotus or

dBase. The technology involved for homebanking is far more complex. This is also

a first test on how the system performs under market conditions.

Here is a short description of a potential user, Mr Smith (show the slide and read the

text).

We would like you to imagine yourself as Mr Smith, while testing this service to give

you a better feel of its possible applications.

Now, if you please take the questionnaire out of the envelope. Read read the first two

pages carefully, as they are important for understanding the study, and then proceed

with the questionnaire. Please tell me when you have completed the whole

questionnaire and I will come and collect it. Thank you very much.
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Appendix C:

Slide: A Potenlial User of the Hornebanldng Service
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Marketing Study

for a New Homebanking Service

Response time = time the system needs to
respond to each time you hit the "ENTER"
key to input data or to give commands to
the system.

Mr Smith runs a small property developing
business. He has to pay a number of bills
and check his account balance daily.
Furthermore, active cash management is
quite important to Mr Smith, because large
sums of money pass through his account.
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Appendix D:

A Sample Questionnaire
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Marketing Study
for a New Homebanking Service

This study is structured in three parts:

In Part A. we provide you with information about this new homebanking service.

In Part B, you can test the Homebanking Service on a Simulator so that you become
familiar with the service. During this simulation no real transactions are
executed. We will then ask you to answer 5 questions after using the
Simulator.

In Part C, you can test the real American Homebanking Service. The PC will be
connected to a mainframe and your transactions will be executed. After
using the real service, we will ask you to answer 14 questions.

Instructions:

1. Please do not ask any questions, the questionnaire is self-explanatory, and please
do not consult with others while using the service. If you have any problems
using the Homebanking Service please ask the instructor.

2. Please do not rush through the questionnaire and read the information on
page 2 carefully. You can take as much time as you wish. Previous sessions
lasted between 40 to 50 minutes.

3. Please answer ji the questions.

4. Many questions may appear somewhat similar. This is not an attempt to "trip you
up," but merely reflects the fact that alternative phrasings mean different things
to different people.

:1.
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Part A - Information About The American
Homebanking Service

Available transactions:	 - Obtain account details (e.g. account balance, credit limit,
interest accrued)

- Make bill payments
- Make inter-account transfers (e.g. from chequing account

to investment account)
- Order cheque books and account statements.

Response time: The response time of a homebanking service is very important. This
is because firstly, the charges are time dependent (they are the same as telephone
charges for local calls) and secondly, one of the main reasons for using a home-banking
service is to save time.

In its advertisements, the American Bank claims that its system needs on average only
one second to respond to each data input (= each ENTER strike), and that this response
time can vary between immediate response and 15 seconds between each time the
service is used. This variance is due to peak and low times. For example, the response
time can vary between different times during the day and different days of the week.
The American Bank published the following test results on the response time of their
system:

Table 1: Test results on the response time

Response time % of trials falling in this category

0- 2seconds	 74%
3 - 5 seconds	 17 %
6 - 10 seconds	 6 %

11 - 15 seconds	 3 %
16 - 20 seconds	 -

1As you can see in Table 1, in around three-cjuarters of all tests the system needed less
than 2 seconds to respond. In the remainin g quarter however, the system was slower.
in some rare cases as slow as 15 seconds.1

Please do not compare the response time of this homebanking service with PC standard
software you might be familiar with. Unlike wordprocessors, Lotus or dBase, the
homebanking system has to access a mainframe via a telephone line to execute your
commands, check account numbers, account balances, etc. This technology is far more
complicated than mere PC-based software. Furthermore, however long the response
time of a homebanking service, it will always be quicker than going round to your local
bank.

2
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Part B - Testing the Simulator

Before making a decision Mr Smith tries out the Simulator that functions in exactly
the same way as the real American Hornebanking Service. However, the PC is not
connected to a mainframe and no real transactions are executed. Please imagine you
are Mr Smith and try out the Simulator, following the instructions below.

First. Mr Smith wants to access the Simulator.

1. Press "ENTER" to start the Homebanking Service.

2. Select "SIMULATOR" from the menu (use arrow keys to highlight choice and press
"ENTER").

3. Enter your user number: "75472900" and press "ENTER" (if you made a mistake
press the "DELETE" key and try again).

4. Enter your password: "LBSFHRBR" and press "ENTER". If the account number and
password are correct, the system will go to the "Main Menu". Try again, if you
made a mistake.

Second. Mr Smith wants to check his cheguing account balance.

1. Select "ACCOUNT DETAILS AND STATEMENT" and press "ENTER".

2. Select "CHEQUING" account (number 754729Qj) and press "ENTER" (The account
balance and today's turnover will be shown after execution of this command).

3. Now select "RETURN TO MAIN MENU" (use arrow keys to highlight choice and
press "ENTER").

Third. Mr Smith wants to pay a bill to one of his suppliers. Mr Green.

1. Select "MAKE BILL PAYMENTS" and press "ENTER".

2. Select "PAYMENTS TO CUSTOMER SELECTED ACCOUNTS" and press "ENTER".

3. Select "CHEQUING ACCOUNT" to be debited and press "ENTER".

3
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4. Enter name of receiver: "Mr Green" and press "ENTER". (If you made a mistake,
use the "Delete" key and try again.

5. Enter name of receiver bank: "Midland Bank" and press "ENTER".

6. Enter receiver bank code: "40 04 26" and press "ENTER".

7. Enter amount in $ to be paid: "45.90" and press "ENTER".

8. Enter reference for receiver: "no 45787" and press "ENTER".

9. If all data entered are correct select "COMPLETE TRANSACTION" and press
"ENTER".

If you want to amend or cancel the operation, select "AMEND TRANSACTION
DETAILS" or "CANCEL TRANSACTION, RETURN TO MAIN MENU", press "ENTER"
and try again.

10. Check the Bill Payment Confirmation. Select "COMPLETE TRANSACTION" if the
data are correct, if not select "AMEND TRANSACTION" and try again.

11. Now select "RETURN TO MAIN MENU" and press "ENTER".

12. To leave the Simulator select "EXIT AMERICAN HOMEBANKING
SYSTEM" and press "ENTER".

13. Do not "Quit" from the next menu and remain in the homebanking programme.

This introduction to the homebanking service is to give you an idea on how it works.
Of course, there are many other possible transactions. For example: ordering cheque
books and transferring money between your chequing and investment accounts to
finetune your cash management.

Please remain in the last menu while answering the questions on the next page.

- Please do not turn the page -
- until you have concluded your test of the Simulator -

4
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Please answer the following 5 questions after using the Simulatoc

Please imagine that Mr Smith had also read the information page on the American Homebanking
Service and that he also used the Simulator. Please answer the following six questions as if you were
Mr Smith.

1. After readin g the information page and using the Simulator, what would Mr Smith expect the
average response time of the real American Homebankin g Service after every ENTER strike to
be? Please indicate on the following scale like this: (--)

System response time in seconds: 	 f	 I	 I	 I	 I	 I	 I
0	 5	 10	 15	 20	 25	 more

2. Please read the following statement carefully then circle the number which best describes your
agreement or disagreement with the statement (e.g. 5 = Strongly Agree)

Strongly	 Agree nor	 Strongly
Agree	 Agree Disagree	 agree Qjagree

After reading the information page and using the
Simulator Mr Smith believes that the response time
of the real American Homebankin g System could vary
by more than 5 seconds each different time he uses
the system 5	 4	 3	 2	 1

3. What would Mr Smith expect the maximum possible response time of the real American
Homebanking System to be?

System response time in seconds:	 I	 I	 I	 I	 I	 I	 I
0	 5	 10	 15	 20	 25	 more

4. What would Mr Smith expect the minimum possible response time of the real American
Homebanking System to be?

System response time in seconds: 	 I	 I	 I	 I	 I	 I
0	 5	 10	 15	 20	 25	 more

5. In what range would Mr Smith expect the most likel y response time of the i American
Homebanking System to be? Mr Smith would expect it to be between:

Li	 Li	 Li	 Li	 Li	 Li
0-2	 3-5
	

6-10	 11-15
	

16-20	 21 and more
seconds	 seconds	 seconds	 seconds	 seconds	 seconds

5
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Part C - Testing the real American Homebanking
Service

On the basis of the information provided on page 2 and his experience with the
Simulator, Mr Smith has decided to buy the American Homebanking Service. Imagine
that the Service has just been installed on the PC in his office and that he is now
going to use it for the first time. Please imagine you are Mr Smith in his office and
see how the real American Homebanking Service works.

This time the PC will be connected to a mainframe and the transactions will be
performed. Please follow the instructions. They are very similar to the transactions
tried with the Simulator.

First. Mr Smith wants to access the American Homebanking Service.

1. Select "AMERICAN HOMEBANKING SYSTEM" from the menu and press "ENTER".

2. Enter your user number: "75472900" and press "ENTER" (if you made a
mistake press the "DELETE" key and try again).

3. Enter your password: "LBSFHRBR" and press "ENTER". If the account number and
password are correct, the system will go to the "Main Menu".

Second. Mr Smith wants to check his chequing account balance.

1. Select "ACCOUNT DETAILS AND STATEMENT' and press "ENTER".

2. Select "CHEQUING" account (number 75472901) and press "ENTER" (The account
balance and today's turnover will be shown after execution of this command).

3. Now select "RETURN TO MAIN MENU" and press "ENTER".

Third. Mr Smith wants to pay a bifi to the London Business School (LBS).

1. Select "MAKE BILL PAYMENTS" and press "ENTER".

6

379



2. Select "PAYMENTS TO CUSTOMER SELECTED ACCOUNTS" and press "ENTER".

3. Select "CHEQUING ACCOUNT" to be debited and press "ENTER".

4. Enter name of receiver: "j." and press "ENTER".

5. Enter name of receiver bank: "Midland Bank" and press "ENTER".

6. Enter receiver bank code: "40 04 26" and press "ENTER".

7. Enter amount in $ to be paid: "10.00" and press "ENTER".

8. Enter reference for receiver: "Test 4" and press "ENTER".

9. If all data entered are correct select "COMPLETE TRANSACTION" and press
"ENTER".

If you want to amend or cancel the operation, select "AMEND
TRANSACTION DETAILS" or "CANCEL TRANSACTION, RETURN TO MAIN MENU",
press "ENTER" and try again.

10. Check the Bill Payment Confirmation. Select "COMPLETE TRANSACTION" if the
data are correct, if not select "AMEND TRANSACTION" and try again.

11. Now select "RETURN TO MAIN MENU" and press "ENTER".

12. Now, please look at Toda y's Transactions of the cheguing account. First select
"ACCOUNT DETAILS AND STATEMENT'. Then try to do the next steps without
detailed instructions. After you have checked today's transactions, please return
to the main menu and continue with the instructions below.

13. To leave the American Homebanking System select "EXIT AMERICAN
HOMEBANKING SYSTEM" and press "ENTER".

14. Now select "QUIT AHBS" and press "ENTER".

15. To confirm that you want to quit the American Homebanking System select "YES"
and press "ENTER".

16. Please do not "Quit" from the next menu and remain in the homebanking
programme while answering the questions on the next pages.

7
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Please answer the following 14 questions after testing the American Homebanking
Service:

1. How long did the American Homebanking Service need approximately to respond to each
"ENTER" strike. Please indicate on the following scale like this: ( 	 )

System response time in seconds: 	 I	 I	 I	 I	 I	 I

0	 5	 10	 15	 20	 25	 more

2. How was the actual performance of the following features of the American Homebanking
Service in comparison to Mr Smith's expectations? (Please tick)

better
than

expected

worse	 just as
than	 expected
expected

The visual appeal of the system was

The reliability of the service was

The ease of use was

The range of transactions possible
was

The response time was

The security of the service was

Overall, the homebanking service was

3. In what range did the American Homebanking Service respond to each "ENTER" strike? (please tick)

Li	 Li	 Li	 Li	 Li	 Li
0-2	 3-5	 6-10	 11-15

	
16-20	 21 and more

seconds	 seconds	 seconds	 seconds	 seconds	 seconds

8
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4. What feelings would Mr Smith have about his previous expectations after using the American
Homebanking Service? (please tick)

In comparison to the American Homebanking Service,
his expectations were

too high:	 Accurate:	 Too low:
It was	 It was just	 It was
poorer than	 as he expected	 better than
he thought	 he thought

His expectation of the security of the system was

His expectation of the response time was

His expectation of the visual appeal of the
system was

His expectation of the ease of use was 	 -

His expectation of the range of transactions
possible was

His expectation of the reliability of the system was

Overall, his expectations about the
homebanking service were

5. Overall, how would Mr Smith feel about the experience with the American Homebanking Service?
(please circle)

7	 6	 5	 4	 3	 2
I	 I	 I	 I	 I

Delighted Pleased	 Mostly	 Mixed	 Mostly	 Unhappy Terrible

	

Satisfied	 (about	 Dissatis-
equally	 fled

satisfied and
dissatisfied)

A Neutral (neither satisfied nor dissatisfied)
B Mr Smith never thought about it

6. Overall, Mr Smith would feel? (please circle)

Completely	 About	 Not at all
Satisfied	 Half Satisfied	 Satisfied

100% 90% 80% 70% 60% 50% 40% 30% 20% 10% 0%

9

382



7. Now think about the feelings, moods and emotions Mr Smith might have experienced while using
the American Homebankin g Service for the first time in his office. Take about half a minute to
get into the mood of the situation. Then rate the feelings with the adjective pairs below. Some
of the pairs might seem unusual, but you will probably feel more one way than the other.

For each pair, put a tick (Example :	 : 'I':	 ) closer to the adjective which you believe
best describes Mr Smith's feelings, moods and emotions. The more appropriate that adjective
seems, the closer you should put your tick to it. Please make sure that you have given a tick for
each pair.

Bored	 :	 :	 :	 :	 :	 Relaxed
Hopeful	 :	 :	 :	 :	 :	 Despairing
Submissive	 :	 :	 :	 :	 :	 :	 Dominant

Calm	 :	 :	 :	 :	 :	 :	 Excited
Guided	 :	 :	 :	 :	 :	 :	 Autonomous
Happy	 :	 :	 :	 :	 :	 :	 Unhappy

Jittery	 :	 :	 :	 :	 :	 :	 Dull
Melancholic	 :	 :	 :	 :	 :	 :	 Contented
Important	 :	 :	 :	 :	 :	 Awed

No Control ____
Aroused _____
Pleased

Relaxed ____
Wide awake _____
Influential

Unsatisfied _____
Controlling _____
Sluggish _____

___________________ In Control
__________________________ Unaroused
_____________________________ Annoyed

_____ _______________________ Stimulated
_____________________________ Sleepy

Influenced

_____________________________ Satisfied
_______________________________ Controlled
________________________ ______ Frenzied

8. A number of features of the American Homebanking Service are listed below. Please imagine
how Mr Smith would feel about them. (please tick)

Range of transactions possible
Like

Ease of use
Like

Visual appeal of the system
Like

Security of the system
Like

Response time of the system
Like

Reliability of the system
Like

The American Hoinebanking System as a whole
Like

Dislike

Dislike

Dislike

Dislike

Dislike

Dislike

Dislike

10
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nice
forceful
dissatisfying

unpleasant
intense
pretty

pleasant
lazy
alive

uncomfortable
drowsy
inactive

displeasing
arousing
active

pleasing
idle
repulsive

slow
beautiful

9. Below is a list of words that can be used to describe situations and how people feel in those situations.
Please assess how accurately each of the words below describes Mr Smith's situation and his feelings while
using the American Homebanking Service for the first time in his office.

You may need some imagination and there are no right or wrong answers. Use the following 1-8 rating scale
for your answer, and please make sure that you have given an answer for each word. (please circle)

extremely very	 quite	 slightly	 slightly	 quite	 very	 extremely
inaccurate maccurate maccurate inaccurate accurate accurate accurate accurate

1	 2	 3	 4	 5	 6	 7	 8
1	 2	 3	 4	 5	 6	 7	 8
1	 2	 3	 4	 5	 6	 7	 8

1	 2	 3	 4	 5	 6	 7	 8
1	 2	 3	 4	 5	 6	 7	 8
1	 2	 3	 4	 5	 6	 7	 8

1	 2	 3	 4	 5	 6	 7	 8
1	 2	 3	 4	 5	 6	 7	 8
1	 2	 3	 4	 5	 6	 7	 8

1	 2	 3	 4	 5	 6	 7	 8
1	 2	 3	 4	 5	 6	 7	 8
1	 2	 3	 4	 5	 6	 7	 8

1	 2	 3	 4	 5	 6	 7	 8
1	 2	 3	 4	 5	 6	 7	 8
1	 2	 3	 4	 5	 6	 7	 8

1	 2	 3	 4	 5	 6	 7	 8
1	 2	 3	 4	 5	 6	 7	 8
1	 2	 3	 4	 5	 6	 7	 8

1	 2	 3	 4	 5	 6	 7	 8
1	 2	 3	 4	 5	 6	 7	 8

10. Now, please indicate how important each of the following features or characteristics of homebanking are to
Mr Smith in general. Please divide 100 points between the following six features to show their importance
to Mr Smith.

Range of transactions possible ___________

Easeof use	 _____________

Visual appeal of the system	 ___________

Security of the system	 _____________

Response time of the system ____________

Reliability of the system	 ____________

11

384



3

3

3

3

3

2

2

2

2

2

5

5

5

5

5

4

4

4

4

4

2
	

3

2
	

3

2
	

3

2
	

3

2
	

3

2
	

3

2
	

3

2
	

3

2
	

3

4
	

5

4
	

5

4
	

5

4
	

5

4
	

5

4
	

5

4
	

5

4
	

5

4
	

5

2	 3

2	 3

2	 3

4	 5

4	 5

4	 5

11. Below are some statements which describe how Mr Smith might feel after he used the American
Homebanking Service for the first time. Please read each statement carefully then circle the number which
best describes your agreement or disagreement with the statement (e.g. 1 = Strongly Agree, 5 = Strongly
Disagree).

Strongly	 Agree nor	 Strongly
Agree	 Agree Disagree Disagree Disagree

Mr Smith felt in control of the situation	 1	 2	 3	 4	 5

If he could do it over again, he'd buy a different service	 1	 2	 3	 4	 5

Mr Smith feels that the reliability of the system is very poor 1 	 2	 3	 4	 5

He truly enjoys this homebanking service	 1	 2	 3	 4	 5

Mr Smith felt unable to influence the way things were	 1	 2	 3	 4	 5

He feels bad about his decision to buy this service 	 1

Mr Smith feels that the ease of use of the system is excellent 1

He feels that the response time of the system is very bad 	 1

He is	 happy that he bought this service 	 1

He feels that the range of possible transactions is very wide 	 1

His choice to buy this service was a wise one 	 1

Sometimes, he will have mixed feelings about keeping it	 1

Mr Smith felt it was difficult to achieve what he desired 	 1

Mr Smith is satisfied with his decision to buy this service	 1

Mr Smith felt it was easy to get his own way	 1

Owning this service system has been a good experience
for Mr Smith 1

This system hasn't worked out as well as he thought it would 1

He feels that the security of the system is very high	 1

This homebanking service is exactly what Mr Smith needs	 1

This is one of the best homebanking services Mr Smith could
have chosen 1

He feels that the visual appeal of the system is very poor 	 1

Mr Smith is sure that it was the right thing to choose this
service	 1

12
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12. A number of features of the American Homebanking Service are listed below. Please imagine how Mr Smith
would feel about them. (please tick like this: _:	 :J

Ease of use	 delighted	 :	 :	 :	 :	 :	 :	 terrible

The Homebanking Service as a whole delighted 	 :	 :	 :	 :	 :	 :	 terrible

Security of the system	 delighted	 :	 :	 :	 :	 :	 :	 terrible

Range of transactions possible 	 delighted	 :	 :	 :	 :	 :	 :	 terrible

Response time of the system	 delighted	 :	 :	 :	 :	 :	 :	 terrible

Reliability of the service	 delighted	 :	 :	 :	 :	 :	 :	 terrible

Visual appeal of the service 	 delighted	 :	 :	 :	 :	 :	 :	 terrible

13. Thinking back.. . If Mr Smith had to do it all over again, what are the chances in 10 that he
would have chosen this homebanking service again? (Please tick one number below to indicate
the chance)

0	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10

(No chance	 (50-50	 (Certain
he'd do it	 Chance)	 he'd do
it again)	 it again)

14. Finally, considering everything, how satisfied would Mr Smith be with the American Homebanking
Service? (please tick):

very	 neither	 very
dissatisfied	 satisfied	 satisfied

nor dis-
satisfied

13
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Part D - Information About Yourself

For statistical purposes only, could you please provide us with the following information about yourself.

1. What is your sex? (please tick)

2. What is your age? (please tick)

3. What is your nationality?

Female	 Male .....

	

Under 20	 31.35 .....46-50 .....

	

21-25	 36-40 .....51-55 .....

	

26-30	 41-45 .....over 56 .....

British .....
Other (please specify)

4. What is your marital status? (please tick) Single
	

Separated/divorced
Living with partner	 Widowed
Married

5. What is your highest academic qualification? (please tick)

GSE, 0-level or GCSE	 Degree
A-level	 Higher degree
HND or equivalent	 Other (please specify)

6. What is your current occupational status? (please tick, multiple answers possible)

Full-time student	 If yes. which College/University ........................................Degree (eg BA)
Part-time student	 If yes. which College/University........................................Degree (eg BA)
Employed full-time	 If yes. are you employed with LBS? (please tick) Yes	 No .....
Employed part-time .....If yes, are you employed with LBS? (please tick) Yes	 No .....
Self-employed/free lance .....
Unemployed
Other(please specify)	 ..................................................................................................................

7. What is your personal annual income? (please tick)

less than £ 5,000	 £10,000 to £19,999	 £30,000 to £40,000
£5,000 to £ 9,999	 £20,000 to £29,999	 more than £40,000

8. During the experiment, did you look at or try any of the other services which were not described by the
instructions? (please tick)

NoYes .....

If yes, which services? (please tick)

Inter-account transfer
Change password

Order cheque book or account statement
Inquiry about interest, charges or overdraft .....
Inquiry about today's transactions
Inquiry about accounts other than chequing .....

:1.4
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9. We are interested to know how Qjj feel in general, that is most of the nine. Each pair of words below
describes a common feeling. Some of the pairs might seem unus9al, but you may generally feel more one way
than the other. So, for each pair, put a tick (Example: _::__J to show how YOU feel IN GENERAL.
Please take your time so as to arrive to a real characteristic description of your feelings.

Sleepy -
Despairing -
No Control

Autonomous
Stimulated
Unhappy

_________________	 ___________ Wide awake
_____ _____________________________ Hopeful
_______________________ In Control

Guided
Relaxed
Happy

Contented
Dull
Annoyed

Dominant
Satisfied
Controlled

Melancholic
Jittery
Pleased

Submissive
_________________________________ _____ Unsatisfied

Controlling

Unaroused	 :	 :	 :	 :	 :	 :	 Aroused
Frenzied	 :	 :	 :	 :	 :	 :	 Sluggish
Awed	 :	 :	 :	 :	 :	 :	 Important

Relaxed	 :	 :	 :	 :	 :	 :	 Bored
Influential	 :	 :	 :	 :	 :	 :	 Influenced
Excited	 :	 :	 :	 :	 :	 :	 Calm

10. How frequently do you use the following computer equipment, software and services? (please tick)

never	 rarely	 at least at least nearly
once a once a every
month week	 day

Personal computer (PC) 	 -
Wordprocessor or graphics software -
Lotus 123 or dBase	 -
Mainframe
Cash money from Automatic Teller

Machines (ATM's)
Transfer money between current and
savings or investment accounts on ATM's
Homebanking services 	 -
On-line services like database searches
or ticket booking

11.If youhaveany_furthercommentyouwouldliketoadd,pleaseusethespacebelowand/ortheotherside
ofthispage.

Thank you very much for your cooperation.
- End -

15
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Appendix E:

Selection of Screens of the Homebanking System
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Appendix F:

The Printout of the Lisrel Solution for the Final Model M3
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Appendix G:

Further Lisrel Analysis for Testing Hypothesis I

Table A-i: Specifications of the Variables for Model Mbl With Included
Manipulation Checks (Refer to Figure A-i)

= Expected Performance Manipulation
= Expected Variance Manipulation
= Performance Manipulation

= Expected Performance

112 = Expected Variance

113 = Perceived Performance

114 = Disconfirmation

115 = Arousal

= Pleasure

lb = Satisfaction

y1 = EPERF1
y2 = EPERF2

y3 = EVAR1
y4 = EVAR2

y3 = PPERF1
y6 = PPERF2

y7 = DOQ1
y8 = DOQ1

y9 =AROUS1
= AROUS2

yll = PLEAS1
y12 = PLEAS2

y13 = SWLS12

y14 = SVERBAL

400



Table A-2: Estimated Parameters for the Rival Model Mb12

Lisrel	 Standard	 T-	 Standardized
Parameter	 Estimate	 Error	 ValueD Value

'x11
	 1.00
	

1.00
A22
	 1.00
	

1.00
1.00
	

1.00

0611
	 0
	

0
0
	

0
033
	 0
	

0

•11
	 1.00
	

1.00
•22
	 1.00
	

1.00
•33
	 1.00
	

1.00

Ayii
	 1.00	 .90

A21
	 1.02	 .07

	
15.3	 .91

Ày32
	 1.00	 .55

1.50	 .28
	

5.2	 .80
1.00	 .94

A13	 .97	 .06
	

15.2	 .91
Ay74
	 1.00	 .92

À84
	 1.03	 .07

	
14.4	 .95

A>95
	 1.00	 .73

Ayios
	 1.25	 .18

	
7.1	 .92

1.00	 .87
Ay126	 .94	 .09

	
10.6	 .82

'y137
	 1.00	 .93

.95	 .07
	

14.0	 .88

0(11	 .20	 .04
	

5.6	 .20
0(22	 .17	 .03

	
5.1	 .17

0,33	 .70	 .10
	

6.9	 .70
044	 .35	 .11

	
3.2	 .35

055	 .12	 .04
	

3.0	 .12
0.66	 .17	 .04

	
4.3	 .17

0g77	 .17	 .05
	

3.6	 .17
.12	 .05
	

2.5	 .12
0g99	 .46	 .09

	
5.5	 .46

0(1010	 .16	 .10
	

1.7	 .16
0(1111	 -	 .24	 .05

	
4.5	 .24

.33	 .06
	

5.6	 .33
0(1313	 .14	 .04

	
3.3	 .14

0.1414	 .22	 .04
	

5.1	 .22
cont...

1 All t-values are significant at the .05 level (d.f.=121, one-tailed).

2 The values 1.00 and 0 in this column were fixed by the analyst.
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Lisrel
	

Standard
	

T-	 Standardized
Parameter	 Estimate	 Error	 Value	 Value

Yn
Y4i
Y51
Y61
Y22
Y42
Y33
Y43

21
31
54
64
74
76

*11
tn
*33
*44
*55
*66
*77
*21
*65

.82

.41
-.25
-.19
.37
.13
.63

-.37

.20

.49

.46

.53

.21

.84

.13

.11

.29

.53

.39

.57

.16

.07

.25

.05

.07

.08

.09

.07

.07

.06

.07

.06

.07

.10

.10

.07

.09

.03

.05

.05

.09

.09

.09

.05

.02

.07

15.8
5.6

-3.2
-2.2
5.1
1.8

10.9
-5.1

3.2
7.1
4.7
5.2
2.9
8.9

4.2
2.3
5.5
6.1
4.2
5.4
3.2
2.3
3.7

.91

.44
-.34
-.22
.67
.14
.67

-.40

.33

.47

.58

.56

.21

.79

.16

.37

.33

.63

.73

.75

.19

.11

.38

= 118.2	 d.f. = 109	 p = .26	 AdjGFI = .87	 RMSR = .05
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Appendix H:

Manipulation Checks as Key Variables in the Lisrel Model
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