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ABSTRACT

STRUCTURAL EQUATION MODELING OF
CUSTOMER SATISFACTION AND LOYALTY FOR
RESIDENTIAL AIR CONDITIONERS

Altaban, Aysegiil

Ph.D., Department of Industrial Engineering
Supervisor: Prof. Dr. Giilser Koksal

September 2013, 163 pages

A major interest of durable goods' producers is factors affecting satisfaction and loyalty of
their customers. However, this topic is covered in the literature to a limited extent.
Existing studies focus on use of structural equation modeling for studying loyalty for cars,
white goods. These are developed as general perception models to serve as customer
satisfaction index models for Turkish and also for global consumers. In this study, we also
develop a perception model for another durable good, residential air conditioner.
However, our model is much more comprehensive as to the number and scope of
modeling variables. Items on technical features are used together with perception
questionnaire items. Thus, consumers’ technical experiences are combined with their
consumption experiences and with their relations with vendors. In the existing literature,
factors affecting consumption of long-lasting goods are studied using factor analytic
approaches. Factor analysis is a small structural equation modeling application and does
not include latent paths (structural regression equations). Thus it is just a confirmatory
tool. Our model is a full structural equation model with factor analysis and also latent
paths. On the other hand, inherent influential variables are not incorporated in existing
models. We model customer perceptions for air-conditioners and we use more factors
(latent variables) than those of the existing studies (on both goods and services). We also
enrich our model with three covariates; length of relationship, education and income. In
our model, “length of relationship” is studied as the major covariate in explaining long-
term consumer attitudes. This variable is studied as the major explanatory variable in our
structural models. Interactions of length of relationship with attitude factors are also
included in the models. Regression, moderation and latent variable interaction techniques
are used to model interactions.

Keywords: Customer Loyalty, Structural Equation Modeling, Air-conditioner, Interaction
Models
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EV KLIMALARI iCiN MUSTERI MEMNUNIYETi VE BAGLILIGININ
YAPISAL ESITLIK MODELLEMESI

Altaban, Aysegiil

Doktora, Endiistri Miihendisligi Boliimii
Tez Yoneticisi: Prof. Dr. Giilser Koksal

Eyliil 2013, 163 sayfa

Dayanikli mallar tireticilerinin en ¢ok ilgilendikleri bir konu, miisterilerinin memnuniyet
ve sadakatini etkileyen faktorlerdir. Ancak, bu konuyla ilgili literatlir sinirhidir. Mevcut
calismalar, arabalar ve beyaz esyalarda miisteri bagliligi konusunu incelerken yapisal
denklem modellemesinin kullanimina yonelmistir. Bu ¢aligmalar, Tiirkiye’deki ve diger
iilkelerdeki tiiketicilere ait miisteri memnuniyeti endeks modelleri seklinde kullanilacak
genel alg1t modelleri olarak gelistirilmislerdir. Bu c¢alismada, yine bir dayanikli esya olan
ev klimasi icin bir algt modeli gelistirilmistir. Ancak, modelimiz modelleme
degiskenlerinin say1 ve kapsami dikkate alindiginda ¢ok daha kapsamlidir. Teknik
ozelliklere dair 6l¢ciim maddeleri de gizil degisken 6l¢iim maddeleri birlikte kullanilmistir.
Dolayisiyla, tiiketicilerin teknik deneyimleri kendilerinin tiiketim deneyimleri ve bayi
iligkileriyle i¢ i¢edir. Mevcut literatiirde, dayanikli mallarin tiikketimini etkileyen faktorler,
faktor-analitik yaklasimlar kullanilarak incelenmistir. Faktor analizi kii¢iikk bir yapisal
esitlik modelleme uygulamasi olup gizil yollar (yapisal regresyon denklemleri)
icermemektedir Bu nedenle sadece “dogrulayic1” bir gerectir. Calismamizdaki ana model
ise, faktor analizi ve gizil yollar1 da iceren kapsamli bir yapisal esitlik modelidir. Diger
taraftan, tiiketim olgusunda dogal olarak varolan etki degiskenleri, literatiirdeki mevcut
modellere dahil edilmemistir. Bu c¢aligmada ise, klimalar i¢in miisteri algilar
modellenmistir ve hem mallar hem de hizmetlere dair mevcut ¢aligmalarda oldugundan
daha fazla sayida faktor (gizil degisken) kullanilmigtir. Ayrica modelimiz, bes esdegisken
dl¢iimlenerek zenginlestirilmistir. “Uretici firma ile iliski uzunlugu”degiskeni, uzun siireli
tilketici davraniglarini agiklamada ana es degisken olarak incelenmistir. Yapisal denklem
modellerimizde bu degisken, ek degisken olarak ve ayrica etkilesim degiskeni olarak
incelenmigtir. Alg1 degiskenleri ile es degiskenlerin etkilesimleri de ayrica modellenerek
incelenmigtir. Etkilesim modellenmesinde regresyon, moderasyon ve gizil etkilesim
teknikleri kullanilmigtir.

Anahtar Kelimeler: Miisteri Bagliligi, Yapisal Esitlik Modellemesi, Klima, Etkilesimli
Modeller

Vi
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CHAPTER 1

INTRODUCTION

Customer relationship management studies have shown that, in today’s world,
companies’ profits can best be increased by elevating customers’ loyalties or by
increasing number of loyal customers. An ever increasing number of publications are
focusing on modeling factors affecting customer loyalty. Manufacturers and marketing
professionals of durable goods have also been experiencing an increasing need for
developing loyalty strategies and campaigns.

Modeling of customer loyalty for durable consumption goods and particularly for heating,
ventilating and air-conditioning products has not been studied enough in either the
scientific literature or in industrial practice. Therefore, customer relationship professionals
lack a reliable and valid framework to develop policies and campaigns to improve loyalty.
Such models should be different from their counterparts in view of the complexity of the
factors affecting loyalty and its time-based structure. EXxisting studies are mostly
concentrated on fast- consumption goods and services. Findings of these studies cannot
directly be applied to durable goods’ consumption cases due to specific nature of the
latter scenarios. Renewal phases, long utilization periods and infrequent replacement
needs are some of the differentiating characteristics of durable goods’ consumption
settings. Consumer behavior for these goods should be studied differently than settings of
fast-consumption goods or services.

We have formulated our research question as “the study of the antecedents and
consequences of customer satisfaction and customer loyalty for residential air-
conditioners”. Air-conditioners (AC) are also durable goods but they have special
consumption patterns. A typical consumer decision-making process which involves the
pre-purchase, purchase and post-purchase evaluation stages again exist for AC devices.
Additionally, the post-consumption period can involve varied levels of customer attitudes
for seasonal utilization. Many attitudinal variables can form, evolve or disappear in the
life-cycle of an AC device. Therefore, this study is unique in filling gaps in the literature
and in providing support to industrial practice. The weaknesses of the literature and our
original contributions can be summarized as follows:

- Consumer research for durable goods is limited to scale development that is
developing questionnaires for some categories of technical criteria related to the usage
of the products or study of antecedents of satisfaction in a restricted context. In our
research, however, a comprehensive modeling is done, which includes, but not
restricted to questionnaire development.



Existing literature on loyalty for durable goods is limited to customer satisfaction
index models and satisfaction modeling for cars and white goods and factor analysis
study of durable goods. Our research provides a framework which can be used to
develop satisfaction indices and also models that can be adapted to all kinds of
durable goods.

O

In the literature, structural equation modeling (SEM), regression and
stochastic approaches are used as modeling and analysis tools. The factors
affecting the consumption of these goods are studied using factor analysis or
cross-sectional modeling approaches. The inherent affecting variables such as
length of relationship with the supplier, household’s education and income
levels are not handled as additional factors. Our research uses SEM with
covariates and this is more comprehensive than stand-alone regression
modeling, factor analysis or cross sectional modeling approaches.

Limited number of latent variables is studied in existing customer satisfaction
—loyalty models. In these models, intermediary factors affecting the
relationship between customer satisfaction and loyalty are not evaluated. In
real situations, this relationship is generally observed indirectly. Time-
relevancy due to habits, meeting the expectations and other consumer
perceptions are not studied in detail. Consumers’ consumption decisions are
shaped by inconsistency in brand loyalty attitudes and with effect variables
such as tendency towards alternative firms and different behavior patterns
resulting in consumption periods that are extended in a long period of time. In
this research, time is considered as an effect and grouping variable together
with an integrated model of latent variables. Ten different behavioral factors
are studied together with some covariates. This has resulted in a large-scale
SEM. The covariates include both demographic and also usage variables. The
usage variable is the length of relationship with the retailer. This is a new
approach for loyalty modeling and is only studied in a service consumption
setting in the literature. Wang and Wu (2012) have studied the effect of
relationship length on the customer loyalty for hair salons. Our model
incorporates this into durable goods’ consumption Settings.

Past research shed some light on the relation between length of relationship
and customer behavior in different consumption settings. Chiao (2008) has
studied the relations of six factors for banking industry and for different
groups of customers. Thus they have studied the length of relationship through
two groups of customers and the variable is not directly included in the model.
Two different models are hypothesized and tested; Liu et al. (2005) have
hypothesized and tested SEM’s for two groups of buyers involved in
organizational buying-selling environment for financial staffing industry. They
study four latent variables. Sabiote and Sergio (2009) have examined the
influence of employees’ social regard on customer satisfaction, trust and word
of mouth for two service industries. They include “length of relationship” as a
moderating variable. They do not study loyalty as a separate variable. Bell et
al. (2005) have studied the effects of customer expertise and other variables



on loyalty attitudes of customers in financial advisory services’ industry.
Many researchers study antecedents of loyalty for consumption of goods with
limited number of variables and /or covariates. Suh and Yi (2006) have
studied moderating effects of product involvement on antecedents of customer
loyalty. They have formulated a five-factor model with loyalty and its four
antecedents. This model does not include covariates. Krishnan (2011) has
studied the linear relations between supplier characteristics and customer
loyalty for durable household goods. In this study, regression analysis
framework has been used with only technical variables and not classical
marketing constructs.
o Inexisting literature, loyalty, its a priori or a posteriori variables are defined in
terms of “fast-moving consumption” attitudes. Customer loyalty is defined as
a “repeated purchasing” behavior. This definition is valid only in “fast-moving
consumption” scenarios. However, for purchase of durable goods and in
provision of related services, recommendation and switching attitudes are also
observed. These latter variables are included in our model as separate factors.
Additionally, loyalty is measured with both attitudinal and also behavioral
dimensions. Different behavioral patterns in the course of long-lasting
consumption processes are not discussed. The loyalty variable, predecessors
and consecutive variables have been described only according to rapid
consumption pattern. Customer loyalty has been defined as a recurrent
purchase. This is a valid assumption only in rapid consumption scenarios.
Recommendation to others is frequently observed in consumption of durable
commodities and concerned services, and a brand change behavior in service
purchase settings.
Satisfied but disloyal customers who are frequently encountered in durable goods’
consumption settings are not examined in existing models. Several customers satisfied
with the product are not loyal to the brand and can shift to alternative brands. This
behavior can be examined only by inclusion of intermediary variables. Variables such
as trust (brand/corporation trust), shifting to alternatives, corporate image which affect
the prospective consumption decisions in purchases of expensive products used for a
long time, communication of the consumer with the seller firm, and future prospects
have not been included in the model. Implied variables can differ in different
consumption phases (pre-purchase, purchase and post-purchase.
For durable products, customer satisfaction and related variables can evolve or
disappear over time. "Customers require experience with a product to determine how
satisfied they are with it" (Anderson et al. 1994). A detailed analysis can only be
achieved with inclusion of “length of relationship” as a control variable. We use this
together with other covariates and latent variables to examine the effects of short and
long-term usage of an AC product on customer perceptions.
In marketing literature, commitment has widely been acknowledged to be an integral
part of any long-term business-to- business relationships. However, commitment is
also an essential underlying factor of long-term customer-retailer-producer
relationships. This is why we are including “commitment” as a separate variable in
our conceptual model. Loyalty and commitment are modeled together as long-term
relationship variables in customer- retailer- producer relationships.
Our research is of unique value in terms of future customer satisfaction index
development studies since a limited and different number of implied variables are
studied in index models in the literature. Intermediary factors to affect satisfaction —
loyalty relation are not considered in the existing models. Actually, this relation



frequently happens indirectly rather than directly. Consumers can decide under

varying effects such as inconsistency in relation with brand loyalty and shifting to

alternative firms.

Existing literature in industrial engineering (IE) and operations management (OM)
contains models related to supply chain problems, product development applications,
modeling of investment projects, and satisfaction-loyalty relations for
telecommunications and internet industries. Kwang et al. (2007) have studied
satisfaction-loyalty link and their technological predecessors for internet technologies.
The model is a longitudinal study of two latent variables with many indicators. To the
best of our knowledge, existing IE and OM literature does not contain a study of
consumer behavior for durable goods.
Total quality management aims to serve for designing processes and systems to deliver
superior quality products for better customer satisfaction. “Customer satisfaction” is
the major emphasis for total quality management (TQM) studies. Existing TQM
research does not contain a comprehensive framework for studying satisfaction,
loyalty, predecessors and successors. Satisfaction and loyalty are closely related in
consumer behavior research. Thus our study will guide future TQM studies in forming
the integrative frame of satisfaction and loyalty for industrial processes.

o AC devices are expensive durable goods. Thus consumers’ income level is
expected to be a major controlling variable for consumer behavior. Our model
includes this as as control variable.

o Many residential AC users are using these devices on a seasonal basis. Some
variables affecting satisfaction and loyalty forms only after two or three seasons
(years). In our research, the effect of time is studied as a separate and also as an
interaction variable.

There are many structural equations modeling applications applied to customer

satisfaction modeling in different Turkish industries. These are in banking products

services (with existing SEMs and not with new approaches), tourism services (with

limited number of variables), health services, telecommunications services (with a

limited number of variables or only for scale construction), Turkish customer

satisfaction index survey (adapted from American Customer Satisfaction Index
studies and is not a new modeling study). These studies do not include consumption

of a specific durable product (Yilmaz and Celik (2005), Yilmaz et al. (2011),

Tiirky1lmaz and Ozkan (2007), Ozer and Aydi (2004), Erdem et al. (2008), Duman

(2003)). Our study has a unique value as to customer satisfaction-loyalty studies in

Turkey. Unique value of our study for research and industrial practice in Turkey are

detailed below:

1. Comparative Unique Value with Customer Satisfaction/Loyalty Models for Banking
Products and Services

A limited and different number of implied variables are studied in reviewed models.
Intermediary factors to affect satisfaction - loyalty relation are not considered. Long-term
customer expectation attitudes are not studied in the models. Existing measurement
models like “Service Quality Index” (SERVQUAL) have been used. Period-based
customer communication and expectations are not discussed in these models.

2. Comparative Unique Value with Customer Satisfaction /Loyalty Models for Tourism
Services

A limited and different number of implied variables are studied in reviewed models.
Long-term customer expectation attitudes are not studied in the models. Customer



satisfaction has been discussed as the intermediary of the loyalty attitudes. Other
intermediary factors to affect satisfaction - loyalty relation are not considered.

3. Comparative Unique Value with Customer Satisfaction /Loyalty Models for Health
Services

Intermediary factors to affect satisfaction - loyalty relation are not considered. Long-
term customer expectation attitudes are not studied in the models. Studies are held in
the form of multiple group comparisons.

4. Comparative Unique Value with Customer Satisfaction /Loyalty Models for
Communication Product / Services

Intermediary factors to affect satisfaction — brand loyalty relation are not considered.
Long-term customer expectation attitudes are not studied in the models. Tiirkyi1lmaz et
al. (2007) have developed satisfaction index models for Turkish Telecom and Turkish
mobile telecommunications industries with less number of latent variables than in our
model.

5. Comparative Unique Value with Turkish Customer Satisfaction Index Modeling

There is a study is conducted by Turkish Quality Association. American Customer
Satisfaction Index (ACSI) Model has been taken as a basis. Intermediary factors to
affect satisfaction - loyalty relation are not considered. Long-term customer behavior
patterns are not studied in this model. Limited number of variables (6 implied and 17
indicator variables) has been modeled. Effect variables are not included in the model.

6. Comparative Unique Value with Formation of Customer Satisfaction Index Model
for Cellular Phone Use

Intermediary factors to affect satisfaction - brand loyalty relation are not considered.
Long-term customer expectation attitudes are not studied in the models. Current
customer satisfaction index models are reviewed.

7. Unique Value in terms of Modeling of Customer Satisfaction — Customer Loyalty
Problems via Structural Equations Method

“Multiple-Indicator Multiple-Cause” (MIMIC) models constitute a structural equality
modeling approach used to study simultaneous presence of causal and indicator
variables. Several effect variables, differences in intercept and factor averages can be
examined in single framework using these models. A comprehensive MIMIC modeling
study has not been conducted in the prior studies.

One of the aims of our research can be stated as to fill gaps in existing research for
consumers’ goods. The second and equally important aim of our research is to develop a
compact body of strategies for guiding marketing experts working in HVAC and other
durable goods’ industries. To the best of our knowledge, no previous study has
investigated this many constructs and covariates in a single model’s framework.

This report is organized in six chapters and appendices. Second chapter contains a
detailed explanation of SEM techniques and their applications. Third chapter discusses
the research problem and modeling strategies. Fourth chapter details data collection
methods and organization of the questionnaire. Fifth chapter contains data analyses and
findings. Sixth chapter contains scientific/ strategic conclusions and future research
directions. Appendices contain preliminary statistical analyses, the questionnaire forms, a
list of LISREL notations and a glossary of technical terms.






CHAPTER 2

LITERATURE SURVEY AND BACKGROUND

2.1. LITERATURE SURVEY ON STRUCTURAL EQUATION MODELING

Structural Equation Modeling (SEM) is a statistical technique to study interrelated
regression equations containing “latent” variables, “indicator” variables and side
variables. The latent variables are also referred to as constructs and these represent
underlying dimensions in a model. Precisely, these are “abstraction” variables which are
assessed through their measurable variables called “indicator” variables. Human
perception variables like emotions, satisfaction and trust are typical examples of
“abstracted” variables. These can only be measured through measurable variables which
are their “indicator” variables. The paths connecting each pair of variables are actually
regression equations.

Structural equation modeling (SEM) is a combination of three statistical techniques; factor
analysis, simultaneous equation modeling and path analysis. The first commonly known
factor analysis application dates back to Spearman (cited by Kaplan, 2000) for modeling
common characteristics of mental traits. Other researchers (Joreskog and Lawley as cited
by Kaplan, 2000) develop maximum likelihood-based approach to factor analysis. The
second track in history of SEM is the development of simultaneous equations modeling in
genetics and econometrics. Finally, Wright (1921) is the first researcher to devise path-
analytic depiction of simultaneous equations.

A typical SE model looks like follows:

Figure 2.1 A Typical Structural Equation Model (Rigdon, 1996)


http://www2.gsu.edu/cgi-bin/imagemap/~mkteer/se

In the above model, the latent variables are depicted by ovals and indicator variables are
represented by boxes. Y is the vector of indicators of endogenous latent variables; n;, i=1,
2, 3. Similarly X is the vector of indicators of exogenous latent variables; é’;i, i=1, 2. &,
i=1,2,..,7 is vector of measurement errors of indicator variables. There are also the
disturbance terms which are denoted by (j, i=1, 2, 3 for the three endogeneous latent
variables. I" and P are the vectors of path coefficients between the latent variables. Greek
and Latin letters are used to indicate variables in SE models. A full list of SEM notations

is given in Table 2.1 (Newsom, 2012). These are also called Linear Structural Relations
(LISREL) notations.

Table 2.1 LISREL SEM Notation (Newsom, 2012)

Parameter symbol Matrix symbol L
- Description
(lowercase Greek Letter) (capital Greek letter)
Loadings for exogenous and
hs by Axs Ay .
endogenous latent variables
[0} () variances and covariances of exogenous latent variables
7 ¥ covariances among endogenous disturbances
Y r causal path from exogenous to endogenous variables
B B path coefficients’ matrix
------ A path coefficients’ matrix
measurement errors for exogenous and endogenous
d.¢€ O; (also named as A), O, - 9 9
' variables
not used as matrix, only in .
g . exogenous latent variables
naming factors
not used as matrix, only in .
n . y endogenous latent variables
naming factors
not used as matrix, only in - .
¢ A y disturbances for endogenous variables
naming disturbance
X not used as matrices, only indicators(measured variables) for exogeneous and
Y as separate variables endogenous latent variables
------ x Covariance matrix

Unlike multivariate regression analysis, a variable in a SE model can become a predictor
and also an outcome variable simultaneously. This is clearly observed in Figure 2.1.
Measurement errors are also taken into account in all of the relationships.

2.2. STEPS OF STRUCTURAL EQUATION MODELING

Bollen (1989) gives the modeling steps in SEM as follows:

A. Specification

B. Implied Covariance Matrix

C. Identification
D. Estimation

E. Testing and Diagnostics

F. Re-specification




Steps A and B are mostly combined as “specification” in SEM literature. In step A, we
state the hypotheses and specify a model a priori. In this step, the model’s covariance
matrix is calculated according to the fitted model’s features; the paths, the correlations and
the disturbances.

In step C, we try to estimate all unknown parameters with the assumed measurement
equations until the model becomes identified. Even if the model is identified we should
check for rational results.

In steps D and E, estimate the parameters of the model with the actual collected data. In
step F, the model is revised if the model fit is to be improved. All SEM software provides
modifications for possible improvements. These can be combined with the researcher’s
judgments for the optimal modifications.

2.2.1. SPECIFICATION OF STRUCTURAL EQUATION MODELS

Specifying a structural equation model is basically different from formulating one or more
regression equations. We have a number of independent variables and another set of
dependent variables which are linked through a complex series of equations. Figure 2.1
depicts a typical SE model. In this model, the boxes represent the measured items (which
correspond to “questionnaire items”) and the circles correspond to the hypothesized latent
variables or the underlying factors. This model contains two parts:

1. Measurement Model
2. Structural Model

SE model specification starts with specifying the measurement model as given in Figure
2.2. The latent variables are the factors and the paths between the latent variables and
boxes are specified. These paths are the hypothesized “item loading”s.

Figure 2.2 A Measurement Model (Rigdon, 1996)



Measurement model is analyzed and the following set of measurement equations is
obtained :

y(pxl) - Ay(pxm) * Tl(m x 1) T 8(pxl]l
Xax1) ~ Mx@xn *Eaxn T Oqx) 2.1)

Here, Y represents the p x 1 vector of indicator variables of exogenous latent variables, &1
and &o.

Second step of an SE model specification process is the hypothesizing of structural paths
between latent variables. This is depicted in Figure 2.3.

Figure 2.3 A Structural Model (Rigdon, 1996)

The above model is analyzed and the following set of structural equations is obtained:

Tl(mx 1) - B(m xm) * Tl(mxl) + 1—‘(m:»(n) * é(nx 1) + g(mxl) 2.2)

Combining the two sub-models we obatain the full model in Figure 2.1. This model is
specified as an SE model with five latent variables and twelve indicator variables. The
model is represented by the following set of measurement equations:

S
B n A 0]C
n- A[y} " [ri I'xa FXZJ )t {0 ‘I’} [J (2.3)

X2

In the above sets of equations, 1 is the mx1 vector of latent endogenous variables, y is the
px1 vector of measurable endogenous variables, A is the (m+p) x (m+p) matrix of path
coefficients of causal links connecting endogenous variables to all other endogenous
variables, T’ is the (m +p) x n matrix of path coefficients of paths connecting endogenous
variables to exogenous observed variables, T'x; is the (m +p) x g1 matrix of path coefficients
of paths connecting endogenous variables to exogenous observed variables, X1 (g1 x1), I'xz is
the (m +p) x g2 matrix of path coefficients of paths connecting endogenous variables to
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exogenous observed variables, x2 (g2 x1), (01 + g2) being equal to g, the total number of
measured variables. The principle diagonal of A contains zeros because no endogenous
variable can be a cause of itself. € is the m x 1 vector of disturbance random variables on the
latent endogenous variables. A is the matrix of path coefficients relating all variables to their
measurement errors (for indicators) or disturbances(for latent variables). ¥ is a p x p
diagonal matrix of structural coefficients relating measurable endogenous variables to
exogenous disturbance variables. x is the vector of exogenous indicators.

The properties of the above model are as follows:

o All of the latent variables are connected to their indicator variables.

o Latent variables have disturbance terms.

e Latent variables are measured through their indicators.

o Indicators refer to data collected through questionnaires and they have measurement
errors.

e Measurement errors can be correlated. This depends on researcher’s assumptions and
required modifications.

o Disturbance terms cannot be correlated with measurement error terms.

2.2.2. ESTIMATION IN STRUCTURAL EQUATION MODELS

In structural equation modeling, we are trying to calculate values for the parameters of the
problem so that the “implied covariance” that is the model-fitted covariance matrix is as
close as possible to the observed covariance matrix. Bollen (1989) states the fundamental
hypothesis as follows:

Population covariance matrix = Model Implied covariance matrix
The hypothesis can thus be written as:

=X (0) (2.4)

Where 0 is the vector of parameters estimated in the fitted model and X is the real population’s
covariance matrix (dimension for 6 can be calculated as the sum of number of path
coefficients, factor loadings and covariance terms in the fitted model). The aim is to get the
values of these two matrices as close as possible. The most common estimation method is
maximum likelihood estimation and it is based on multivariate normality assumption of errors
of indicators. Estimation is done through non-linear optimization algorithms. If the data is non-
normal then there are alternative estimation methods in SEM software. The most common
ones are Robust Maximum Likelihood Method and Generalized Least Squares Method.

11



DERIVATION OF THE IMPLIED COVARIANCE MATRIX

The implied covariance matrix X (0) is composed of four sub-matrices; Xyy(0), Zyx(0),
Yy(0) and Xy (0). The full matrix is calculated as follows:
A, a7 1 '
FW(Q) z,.(0) Ay(-B) " (ror +‘I’)|:(I-B) ] Ay +0; Ay(I-B) TOA,
z,0) I,0) | AT -
Ay®T |:(I-B) ] Ay A @A, +O, (2.5)
As an example for the sub-matrices, one of the sub-matrices Xy (0) is derived as follows:

x,(0)=E®y")

= E[(Ayn+a)'Ay' +2) |
= AyE(nn')Ay' +0¢
n=>1-B)"TE+L)
SO
2,(0)=Ay(-B) TP +¥)[(I-B)" |Ay'+0, (2.6)

The remaining sub-matrices, Xxy (0) and X,x(0), can be obtained similarly.

DERIVATION OF THE MAXIMUM LIKELIHOOD FUNCTION

We assume that we have N independent observations and that x’s and y’s are multivariate
normally distributed. The x’s and y’s can then be written as a (p+q) x 1 vector, z. The
probability density function of z is (Ferron and Hess (2007), Mulaik (2009)):

1
W2)z'|z®) 1z
f(z;2)=(27) (PTI/2 |5 g) V2 e[ =) } 2.7)

The joint probability density function (or the “likelihood function”) for N independent
observations can be written as;

-1/2_% 22 1(0)z

-N(p+0q)/2 -(N/2 =
L) = f(z;5)=(2r) NPTI2 5 (N2 i1 28)
Once we take logarithms of both sides for the above function we obtain;
N .
log L(8) = f(z;Z)=(-N(p+q)/2)(log (27)- (N / 2)log|(8)|-1/ 2_zlz'i ) l(e)zi (2.9)
1=
This leads to the following simplified expression for likelihood function:
FyL =109 |Z(0)| +tr [22'1(9)} -log|Z|- (p + q) (2.10)
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To minimize Fume, we can use nonlinear optimization algorithms. Since 0 is a function of
Y and v, the path coefficient vectors, partial derivative of Fu with respect to all path
coefficients are taken and the following vector is formed:

8FM L

oy
OF L

ow 2.11)

Newton- Raphson algorithm works in steps where in each step an adjustment is made over
the results of the former iteration as follows:

) O [o2,, | [oF
o g |9 ML { ML}

520 20 (2.12)

The computations are iterated until the implied covariance matrix is the same as the real
observed covariance matrix or until there is no decrease in the difference of implied
covariance matrix and the real covariance matrix.

A full illustration of the algorithm for a numerical example is given by Ferron and Hess
(2007). They give a numerical example for the following model:

4

Figure 2.4 Ferron and Hess’s (2007) Example Problem

Here, the parameters to be estimated are y and . For simplicity, the error variances and
factor loadings are set initially. The steps of solution are as follows:

1. X (0) is computed for the given initial parameter values.
2. X(0) is the matrix of observed covariances which is known initially.

3. Fwm is calculated with the initial values of £ and X ().

4. Partial derivatives of FmL are calculated for the first iteration of optimization
algorithm.

5. At the end of 7 iterations, FmL =0 and thus the optimal model fit is reached. X (@) is
thus finalized.
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If the number of parameters is higher and if the sample size is small then estimation
problems can occur. The solution can be simplified and convergence can be ensured by:
Setting some parameter values like the covariate — latent path coefficients to 1

Trying different starting parameter values

Larger sample sizes

Changing the estimation algorithm

Re-screning the data for outliers

Re-scaling variables with variances bigger than the variances of other variables
Revising the model for less number of paths and factor loadings.

IDENTIFICATION OF AN SE MODEL

If the parameters to be estimated are covered by the given data points(the covariances
among the indicator variables) then an SE model is “identified”. If we have enough data
points to yield estimates then the model is said to be “underidentified”. This arises due to
complexity of the models or insufficient sample sizes or inadequate or correlated
measurement error terms. Bollen (1989) and other eminent SEM researchers suggest
remedies for necessary and/or sufficient conditions for identification. Most of these are
not exact rules and shoud be tried for different modeling settings. Our practice is given in
Chapter 5.

Examples of three SE models (Hannemann,1999) are given in Figure 2.5. Each model has
5 measured variables and thus 1/2 (5 x 6) or 15 unique elements in their variance-
covariance matrices. However, the first model is be over-identified by two degrees, since
the number of parameters to be estimated is 13(with 6 covariances, 4 path coefficients and
3error terms), the second is exactly identified (with 6 covariances, 6 path coefficients and
3 error terms) and the last is under-identified (with 6 covariances, 8 path coefficients and 3
error terms). Thus we can say that the first and the second models can be estimated but the
last modelneed to be revised with less number of paths or more data points.

X1
Q \Y1<—9|
X2

. W_e)

x3/.

Vo)

(\ Y2 e— &2
X3

Figure 2.5 Identification of SE Models (Hannemann, 1999)
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We need to have an identified and not under-identified SE model before we can estimate
its parameters.

2.3. ASSUMPTIONS UNDERLYING STRUCTURAL EQUATION MODELS
CAUSALITY-RELATED ASSUMPTIONS

Five general conditions must be met before one can reasonably infer a causal relation
between two variables:

1. The presumed cause (e.g., X) must occur before the presumed effect (e.g., Y); that is
there is temporal precedence.

2. There is association, or an observed co-variation, between X and Y.

3. There is isolation, which means that there are no other plausible explanations (e.g.,
extraneous or confounding variables) of the co-variation between X and Y; that is, their
statistical association holds controlling for other variables that may also affect Y. The
form of the distribution of the data is known; that is, the observed distributions match
those assumed by the method used to estimate associations.

4. The direction of the causal relation is correctly specified; that is, X indeed causes
instead of the reverse, or X and Y cause each other in a reciprocal manner.

In most structural models tested in the behavioral sciences, disturbances of the
endogenous variables are assumed to be uncorrelated. They assume that the exogenous
variables are unrelated to the disturbances of the endogenous variables. The form of the
data distribution is assumed to be known and this matches the planned estimation method.
If independent error terms are specified, then it is also assumed that omitted causes of
different indicators are all pairwise uncorrelated.

DATA-RELATED ASSUMPTIONS

1) Observations (scores) are independent, the variables are unstandardized.

2) There are no missing values when a raw data file is analyzed.

3) The joint distribution of endogenous variables is multivariate normal, which also
implies that endogenous variables are continuous.

Basically any estimation method in SEM assumes that observed exogenous factors are
measured without error. There is no requirement that endogenous variables in path models
are measured without error but measurement error in endogenous variables is manifested in
their disturbances. If scores in an endogenous variable are unreliable, then its disturbance
variance will be relatively large which could be confounded with omitted causes.
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2.4. LONGITUDINAL DATA ANALYSIS WITH STRUCTURAL EQUATION
MODELS

McArdle’s (2009) work is the most recent research which provides a review of longitudinal
structural models. Longitudinal models with two measurement points are depicted in Figure
2.6. The models include one latent variable Y, its intercept factor, A, group effects variable,
G and error terms. Longitudinal models with two measurement points, multiple latent
variables and multiple indicators are depicted in Figure 2.7. The models in Figure 2.6 are
further extended to cover multiple measurement points, multiple variables and
autocorrelations as in time series models. The extended models are depicted in Figure 2.7.

(@ | .

Ve Yz

C®/ »
1T— Y[2] j——1 o

Group A:
Complete Incomplete
Data Group Data Group
.

.
Figure 2.6 Longitudinal Models with Two Measurement Points and Group Effects

(McArdle, 2009)
a) Model with Group Codes
b) Two different models
c) Complete and incomplete group models
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igure 2.7 Multivariate Two Measurement Occasion Structural Models (McArdle, 2009)
a) One latent variable and two periods’ model

b) One latent variable, two periods and change variables’ model

¢) Two latent variables and two periods’ model
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Figure 2.8 Multivariate Multiple Measurement Occasion Structural Models With Time
Series Concepts (McArdle, 2009)

a) One latent variable and four periods’ model

b) Two latent variables and four periods’ model

2.5. STRUCTURAL EQUATION MODELS WITH FORMATIVE LATENT
VARIABLES AND COVARIATES (MIMIC MODELYS)

MIMIC (multiple-indicator multiple-cause) models can be used for including time-variant
and time-invariant covariates in structural equation models.

MIMIC modeling is a SEM technique for studying latent variables affected by many
indicators and with affecting indicators. The MIMIC model is actually confirmatory factor
analysis model including covariates. Since a factor analysis model is actually a structural
equation model MIMIC model is a special case of SEM.

The two forms of measurement in structural models are called reflective and formative
measurements. Diamantopulos (1999) gives the following path models to represent two
distinct forms of measurement:
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Figure 2.9 Reflective and Formative Measurement Models (Diamantopulos, 1999)

In Figure 2.9 (a), reflective measurement latent variable is measured through its
indicators. This is a typical factor loading case in a structural equation model. P represents
a latent variable which is measured through three items in a “scale”. The indicators may or
may not be allowed to correlate and all of them are measured with errors. A high
correlation is not allowed because this violates the assumption of an underlying factor
whose variance is shared by separate indicators. Ai, i=1,2,3 represent factor loadings. In
Figure 2.9 (b), formative measurement latent variable, P, is caused by variables. yi ,
i=1,2,3 represent causal effects. This model is called an “index” and not a “scale”. The
causal variables are allowed to correlate and there is also a disturbance term affecting the
latent variable, P.

Coltman et al. (2008) discuss a framework for selecting formative or reflective latent
variable structures for measuring constructs. They use an international business and a
marketing example to check presence of conditions for using formative constructs. The
checks yield that a formative measurement model is more suitable. They stress that “use
of an incorrect measurement model undermines the content validity of constructs,
misrepresents the structural relationships between them, and ultimately lowers the
usefulness of management theories for business researchers and practitioners”.

MIMIC models can also be used to assess effects of covariates on latent variables through
mediation or through direct effects. Christensen et al. (1998) study effects of age on
anxiety and depression and examined whether age has direct effects on self-report of
individual symptoms independent of its effect on the underlying dimensions of anxiety
and depression. They build the following model:
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Figure 2.10 Christensen et al.’s (1998) MIMIC model

In the above model, there are two latent variables modeled with reflective structures. Five
covariates affect dependent measurement variables through paths to latent variables and
also through direct effect paths. The covariates represent demographic effects, namely;
age, sex, marital status, educational level and financial status. The researchers tested
whether correlated anxiety and depression factors underlie the symptoms, to assess the
effects of age on the underlying factors, and to see whether age has direct effects on some
of the symptoms. The direct effects of covariates on separate indicators are found to be
significant. These direct covariate- indicator relations are hypothesized before the model is
constructed. The direct effect can be stronger than the indirect effect because indirect
effect assumes that indicator variable only partially accounts for the variation of the latent.
The direct effect, on the other hand, assumes that covariate and indicator variable are
directly correlated and the variation in the indicator variable totally explains the variation
of the covariate variable. The path coefficient is bigger for direct path since there is no
mediation.
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Christensen et al.’s (1998) study is a MIMIC modeling case with reflective latent variable
structures and covariates.

Pynnonnen (2010) formulates the following path model of a MIMIC structural equation
model. There is one latent variable with three indicators and three causal variables. Thus
this is a latent variable with both reflective and formative structures.

A dhch (=

‘member |~

Figure 2.11 A MIMIC Model (Pynnonnen, 2010)

ALGEBRA OF MIMIC MODELS

For a MIMIC model with a single latent variable (1), one indicator variable (y) and one
causal variable (x) the path model and structural equations are as follows (Bollen,1989):

X \ «—— €

Figure 2.12 A MIMIC Model’s Path Diagram
M = vYX
Y = AN + € (2.13)
Here € represents measurement error associated with the indicator variable. The causal
variables (or covariates) are assumed to be free of measurement error. These correspond to

general questions or general questions with no scaled answers in questionnaires. A typical
example is “age of respondent”. Here an exact answer is assumed.

MIMIC MODELS AS A MODELING APPROACH FOR MULTI-GROUP ANALYSES

In the literature, basically two types of structural equation models are presented to analyze
the difference in means: multiple-groups models and multiple-indicator, multiple-cause
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models. The multiple-groups models may be conceptualized as analogous to ANOVA
models, whereas MIMIC models may be thought to be analogous to regression models. In
multiple group models the comparison between two groups differing by an effect variable
can be analyzed (Green and Marilyn, 2006).

We may want to test whether the factor models are similar between different groups. For
example are the indicators measuring same underlying factors in different groups have
similar values or are the similar indicators loaded similarly on common factors with the
same coefficients. These are achieved by building the same structural model separately for
different groups. For example, comparison can be made on the basis of gender, age or
similar outer effect variables. An example model is given below. Boys and girls are
assessed for three latent variables with nine indicators. There are two identical models
differing on the source of data. First set is from boys and the second set is from girls.

Figure 2.13 A MIMIC Model with three latent variables and nine- indicator Variables
(Pynnonnen, 2010)

The algebraic representations of the models do not differ. We do not add a separate
variable for group effects. The analysis results are compared. The sets of hypotheses
tested are:

1. Factor patterns are the same

2. Error variances are the same

3. Factor covariances are the same

For a SE model with a single set of data we test the following hypotheses:

1. Actual covariance matrices are the same as estimate covariance matrices in the
hypothesized path model (structural model).

2. Actual factor loadings are the same as estimated factor loadings (measurement model)
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2.6. LITERATURE SURVEY ON CUSTOMER LOYALTY MODELS

2.6.1. DEFINITIONS OF LOYALTY AND SATISFACTION

There is not a well-established and clear definition of customer loyalty in marketing
literature. Kotler’s (2006) definition can be given as a concise definition for the
“customer satisfaction” framework. Kotler states that; “customer satisfaction measures
how well a customer’s expectations are met”.

For customer loyalty, there are three distinctive definitions (Bowen and Chen, 2001)
which are:

— Attitudinal, that is an attachment to a product, service or an organization,

— Behavioral, that is consistent, repeated purchase behavior as an indicator of loyalty.
However, repeated purchases are not always the result of a psychological commitment
toward the brand (Te Peci, 1999),

— Composite loyalty, combining both attitudinal and behavioral loyalty aspects and
measuring loyalty by customers' product preferences, propensity of brand-switching,
frequency of purchase, recency of purchase and total amount of purchase (Pritchard
and Howard, 1997; Hunter, 1998; Wong et al., 1999).

Within the framework of our research, we will use the “composite” definition for
customer loyalty. Thus, customer loyalty can be defined as the combination of customer’s
attachment attitudes toward the product/service or organization/brand and the purchase
frequency of the product/service. We use a composite of attitudinal and behavioral loyalty
scale items in our questionnaire.

The two major arguments for customer satisfaction-customer loyalty relations are stated
as: (Hallowell, 1996):

1. Customer satisfaction influences customer loyalty. Customer loyalty, then, affects
profitability (Anderson and Fornell, 2000).
2. Customer loyalty can be defined as either (Bowen and Chen, 2001).

Bowen and Chen (2001) point to the concept of “extreme satisfaction” as the major
indicator of loyalty. Sivadas and Baker—Prewitt (2000) state that, “satisfaction itself will
not translate into loyalty”. Many other authors indicate cause-effect relation between
customer satisfaction and future purchase behavior (La Barbera and Mazursky, 1983).

Kwang et al. (2007) refer to various studies on relationships between service performance
to the customer satisfaction and customer loyalty in various service sectors as hotels,
tourism, medical services, telecommunication services, banking and internet services.
Most of these show causal relationships between service performance, customer
satisfaction and customer loyalty.
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There is abundant literature pertaining to relationships between customer satisfaction,
customer loyalty and profitability. Kotler (2000) defines satisfaction as “a person’s
feelings of pleasure or disappointment after comparing a product’s perceived performance
(or outcome) in relation to his or her expectations”. Satisfaction can be associated with
feelings of acceptance, happiness, relief, excitement, and delight. Dissatisfied consumers
can decide to (Singh, 2006):

— Discontinue purchasing the good or service,
— Complain to the company or to a third party and perhaps return the item or
— Have negative word-of-mouth communication.

Satisfied customers can, on the other hand have repurchase intentions, positive word-of-
mouth and positive collaboration (La Barbera and Mazursky, 1983).

The original interest in customer satisfaction research is on customer's experience with a
product episode or service encounter (Yi, 1990; Anderson et al., 1993). More recent
studies have focused on cumulative satisfaction. Cumulative satisfaction defines
satisfaction as customer's overall experience to date with a product or service provider.
This approach to satisfaction provides a more direct and comprehensive measure of a
customer's consumption utility, subsequent behaviors and economic performance (Fornell
et al., 1996). Customer Satisfaction Index studies are formulated using the “cumulative
satisfaction” concept.

Satisfaction with a product occurs after a consumption experience. Customer expectations,
on the other hand, form before the first consumption experience and they mature during
consumption process. Thus we need to consider all factors which directly and indirectly
affect customer satisfaction for pre-purchase, purchase and post-purchase periods.
Marketing literature refers to various forms of “quality” related to consumers’ satisfaction
and loyalty formation.

“Quality of goods” should be considered as additional dimension of ‘“customer
satisfaction” variable. According to Garvin’s (1987) definition, there are eight distinct
dimensions of product quality. These are:

- Performance: The primary operating characteristics of a product

- Features: the secondary characteristics of a product, which supplements “performance”

- Reliability: The probability that the product will fail in a period of time

- Conformance: A product’s conformance to pre-established standards

- Durability: The expected period of use of a product before it deteriorates or completely
fails

- Serviceability: Speed, courtesy, competence and ease of repair

- Aesthetics: The look, feel, taste, smell and sound of a product

- Perceived Quality: The impact of brand name, company, image and advertising.
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26.2. IMPORTANCE OF LOYALTY IN CUSTOMER RELATIONSHIP
MANAGEMENT

Customer relationship management (CRM) programs use existing customers’ information
to improve companies’ long-term relationships and profitability (Couldwell, 1999; Glazer,
1997, as cited in Payne and Frow, 2005). Long-term profitability can thus be increased
through customer communication strategies to improve customer acquisition, retention
and also customer loyalty. On the other hand, it is long known that acquiring new
customers or re-gaining lost customers are much more costly than achieving and
improving existing customers’ loyalties. Reichheld and Sasser (1990) estimate that a 5%
increase in customer loyalty can produce profit increases from 25% to 85%. In other
words, it is more rewarding to elevate customer loyalty than acquiring or retention
programs. Thus loyalty is an indispensable component of CRM in modern organizations.

2.6.3. LOYALTY MODELS IN LITERATURE

A number of loyalty models are studied in literature. Most of these use structural equation
modeling approach to study antecedents and consequences of loyalty. Some use SEM to
formulate customer satisfaction indices for selected goods or services. These are presented
and detailed in this section to provide the conceptual background for our research model
which is presented in Chapter 3.

Fornell et al. (1996) suggest a comprehensive path model for the antecedents and
consequences of overall customer satisfaction and customer loyalty. It is the first large
scale model in loyalty modeling context.

Perceived Customer
Quality Complaints

Customer
Satisfaction
(ACSID)

Perceived
Value

Customer Customer
Expectations Loyalty

Figure 2.14 Customer Satisfaction- Customer Loyalty Path Model (Fornell, 1996)

Yu et al. (2005) use Fornell et al.’s model to measure customer satisfaction and customer
loyalty for Lexus Cars in Taiwan. This is a comprehensive structural equation modeling
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effort for durable goods. They have hypothesized the following structural model for
antecedents and consequences of customer satisfaction:

Perceived
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Figure 2.15 Yu et al.’s (2005) Customer Satisfaction- Customer Loyalty Path Model for
Lexus Cars

Yu et al.’s statistical evaluations yield the following conclusions:

1. Perceived quality positively influences overall customer satisfaction.

2. Customer expectations indirectly have a positive influence on overall customer
satisfaction.

3. Overall customer satisfaction has significantly negative direct effects on customer
complaints.

4. Customer complaints negatively influence customer loyalty.

5. Overall customer satisfaction has a positive influence on customer loyalty.

In Yu et al. (2005) and Fornell et al. (1996) studies, customer complaints are the
moderating factor for customer satisfaction’s effect on customer loyalty. There are many
studies for considering effects of other moderating variables on customer loyalty. These
refer to factors such as consumer emotions, involvement, switching cost, trust and
commitment (Bloemer and Ruyter, 1999; Garbarino and Johnson, 1999; Yang and
Peterson, 2004).

Some researchers show that the association between customer satisfaction and customer
loyalty is unequal across categories (Anderson, 2000). Miller-Williams Inc. examines 33
market-leading companies across six industries between November 2001 and October
2002. The result shows that in some industries, as satisfaction increases, so does the
loyalty, while in others the opposite is true. The relationship between the two constructs is
found to vary tremendously across industries. Regression analyses are carried out for four
industry groupings. For banks, supermarkets and telecommunication satisfaction-loyalty
effect is found to be significant while for soft drinks sector the relationship is not
significant. The authors state that their findings confirmed the positive effect of customer
satisfaction on loyalty increases with the degree of competition in the market, i.e. the more
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competitive a market is, the more sensitive changes in loyalty are to changes in customer
satisfaction (Lars et al., 2000).

Lars et al. (2000) use the basic European Customer Satisfaction Index (ECSI) model to
define antecedents of Customer Loyalty. The basic ECSI model is given in Figure 2.16.
The hypothesized model is tested for telecommunication industries, four
telecommunication industries (fixed net, mobile phones, the Internet and cable television),
retail banks, supermarkets, the soft drink industry and fast food restaurants. Their findings
can be listed as follows:

7N
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Figure 2.16 European Customer Satisfaction Index Model (Lars et al., 2000)
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Figure 2.17 ECSI Model Extended to Include Trust and Communication (Ball et al. 2004)

27



1. Customer satisfaction has a positive effect on loyalty.

2. Low price companies have larger loyalty than their expectations from customer
satisfaction.

3. Companies with a lot of branding efforts have high customer satisfaction but they do
not have a correspondingly high loyalty.

4. Customer complaints negatively influence customer loyalty.

5. Overall customer satisfaction has a positive influence on Customer Loyalty.

Ball et al. (2004) extends the ECSI model to include communication and trust. They show
that customer loyalty can to a substantial extent be explained by communications and trust
as well as the other variables. Communication is a latent variable measured through:

- Ease and satisfaction of relationship with the service provider
- Keeping informed about new products/services

- Personal services /advice

- Clearness and transparency of information

Trust is measured with two dimensions; performance/credibility trust and benevolence
trust. Consumers evaluate service—sellers based on the performance of the services
purchased, credibility of the company and also with benevolence and integrity of the
service company.

Ball et al. (2004) hypothesize antecedents of loyalty as stated in their conceptual model.
Their findings reveal the following results:

- For the narrower ECSI model, loyalty is primarily explained by satisfaction, quality and
image,

- For the extended ECSI model, loyalty is explained primarily by satisfaction and
communication.

Tiirkyllmaz and Ozkan (2007) build a comprehensive structural model of customer
satisfaction for mobile phones in Turkey based on the customer satisfaction indices (CSls)
of developed countries. Their model is given in Figure 2.18. The definitions of the latent
variables in the hypothesized model are as follows:

1. “Image” construct evaluates the underlying image of the company. Image refers to the
brand name and the kind of associations customers get from the product/company.

2. “Customer Expectations” are the results of prior experience with the company's
products. This variable depends on customer expectations for overall quality, for
product and service quality, and for fulfillment of personal needs.

3. Perceived Quality” is the consumers’ (so called “served market’s”) evaluation of recent
consumption experience. This variable evaluates customization and reliability of a
given product or service.

28



Customer

relations
Innovation and
forward looking

Add value to user

],
S
I

profe

Social -
contributions o |4
society

For fulfilment of}
personel need

For averall
quality
— Repurchase
intention
For product

quality Csl Customer Recommendation
(Satisfaction) Loyalty 10 others

Price tolerance

For service
quality

\I
: ) ideal
Overall Quality Perceived
- Fulfilment of
- expectations
S

Approppriaeness|
1o intent of use

Service Quality

Perceived Value

Price vs Performance
Performance vs Price

Figure 2.18 Tiirkyillmaz and Ozkan (2007)’s Customer Satisfaction Loyalty Model for
Turkish Mobile Phone Industry

4. Perceived Value” is the perceived level of product quality relative to the price paid by
customers. This latent variable is defined as “the rating of the price paid for the quality
perceived and a rating of the quality perceived for the price paid”.

5. “Customer Satisfaction” is defined as the latent variable which shows how much
customers are satisfied, and how well their expectations are met. This latent variable is
elaborated as the “overall satisfaction level of customers, fulfillment of their
expectations, and company's performance versus the ideal provider.

6. “Customer Loyalty” is measured by repurchase intention, price tolerance and intention
to recommend products or services to others.

Tiirky1lmaz and Ozkan’s (2007) statistical evaluations yield the following conclusions:

1. Satisfaction is mostly affected by perceived value.

Perceived quality and image also have considerable effects on satisfaction.

3. Customer satisfaction and company image have positive and significant effects on
customer loyalty.

4. Customer satisfaction is found to be the most important factor for improving customer
loyalty.

N

Lin and Wang (2006) study antecedents of customer loyalty in mobile commerce context.
They find that trust is an important determinant of customer satisfaction and loyalty.
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Andreassen and Lindestad (1998) examine effects of corporate image or simply image on
quality, customer satisfaction and loyalty for customers at different expertise levels for
infrequent purchase and complex services. Their conceptual model is as follows:

Corporate
image

Customer
loyalty

Customer
satisfaction

Perceived
quality

Figure 2.19 Habits as an Antecedent of Loyalty (Andreassen and Lindestad, 1998)

The ‘+> and ‘-’ signs on the picture denote the positive or negative causality effects. A
positive causality shows an increase in the effect variable caused by an increase in the
causal variable. Similarly, a ‘-’ sign shows a decrease in the effect variable cause by an
increase in the causal variable.

They concluded that corporate image plays more important role for customer loyalty than
customer satisfaction. They define trust dependent on image. Image in mobile commerce
context is assumed to have integrity, benevolence, competence and predictability.
Habitual preferences or “habit” is found to have a significant effect on customer loyalty.
They state that once customers begin using mobile service and become familiar with it
they may be inclined to continue, if it becomes a habit.

Many researchers have studied effects of word-of-mouth as a consequence of satisfaction
and as an antecedent of loyalty. Zeithaml (2000) finds out that loyal customers have
higher retention rates, commit a higher share of their spending and more likely to
recommend others to become customers of the firm. Mazzarol et al. (2008) emphasize that
word-of-mouth is the key to competitive advantage in market place. Tirkyilmaz and
Ozkan (2007) refer to word-of-mouth as “recommend to others” which in turn is defined
as an indicator of customer loyalty. Roy et al. (2009) examine the effects of customer
loyalty on word-of-mouth behaviors for online retail markets. They classify four distinct
loyalty consumer attitudes as follows:

= Cognitive loyalty: The loyalty state based on brand beliefs

= Affective loyalty: Level of favorable attitudes and like the customer displays towards
the brand

= Conative loyalty: The development of behavioral intention to continue to buy the
brand.

= Action loyalty: The stage where behavioral intentions are converted into actions. This
defines the “true loyalty”.
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They hypothesize the model in Figure 2.20, based on the above four distinct loyalty
attitudes. Statistical analyses yield that conative and affective loyalty states relatively
seem to prompt the word-of-mouth behavior more than the action loyalty attitudes.
Cognitive loyalty is found to have no significant effect on online word-of-mouth attitudes.

Word-of-mouth attitudes or customers’ potential attitudes for recommendations to other
consumers can be similarly integrated into our conceptual model.

La Barbera and Mazursky (1983) stress that satisfied customers have repurchase
intentions, positive word-of-mouth and positive collaboration.

Cognitive Conative
Loyalty Loyalty

{
Online
WOM

Figure 2.20 Effects of Different Loyalty Attitudes on Online Word-of-Mouth Behaviors
of Customers (Roy et al., 2009)

Chiou (2004) states that customer satisfaction, although being important, cannot explain
all the variance of customer loyalty. He further added that loyalty may become
independent of satisfaction and sometimes ‘temporary reversals’ of satisfaction may not
be accounted for long term loyalty intention. In our context, experts of two leading
durable goods manufacturers (Pakkan (2010) and Akgozlii (2010)) suggest that loyalty is a
consequence and time-based natural result of customer satisfaction. In survey and
modeling phases, we will test existence of latent variables. Testing isolated loyalty-
satisfaction link will yield the importance of the assumed causality relationship.

Satisfied customers have a high intention to buy the same product, and loyal customers
must be satisfied with the product. Customer satisfaction certainly is one of the primary
ingredients that create customer loyalty although it is not equal to loyalty (Wu and Shao,
2003 as cited in Wang, 2007). Satisfied customers may not always become loyal. The
phenomenon of high satisfaction and low loyalty is called “satisfaction traps” (Wang,
2007; Jones and Sasser, 1995).

Jones and Sasser (1995) state the concept of “false loyalty” to refer to satisfied but ready-
to-switch customers. They stress that even in low competitive markets “providing
customers with outstanding value” is the key for satisfied customer being also loyal. Their
important finding is that even in less intense competition markets customer stay “rock
solid loyal” if they are completely satisfied. More than half of the satisfied customers are
found to “defect” (switch to another brand or stop consumption) eventually.
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Zeithaml et al. (1988) examine time-related aspects of service consumption. The “gaps”
indicate the differences between service quality/delivery realizations of the service
provider and the service quality/ delivery expectations of the consumers. These gaps are
illustrated in Figure 2.21. The gaps model is further extended to cover antecedents of
customer satisfaction (see Figure 2.22).

Tse et al. (1990) suggest the following propositions for evaluating consumers’ satisfaction
process:

1.

The level of post-consumption stress experienced by a consumer is a function of the
primary effect of the consumption experience and the perceived difference between the
consumption experience and its pre- experience standards.

. The more experience a consumer has with the product the more likely he or she would

attribute any product performance discrepancy to the product rather than to himself or
herself.

A product's subjective meaning will change as consumers change their socioeconomic
status.
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Figure 2.21 The “Gaps” Service Quality Model (Zeithaml, 1988)

A consumer's perceived product performance is the most influential determinant in his
or her satisfaction process.

Consumers adjust their expectations regarding a product's performance as the product
deteriorates over time.

Consumption situation exerts significant influences on consumers' satisfaction
evaluation through their influence on a product's instrumental and/or expressive
factors.

. The more a consumer perceives the consumption situation similar to previous

consumption situations the more influential the previous consumption would be in the
satisfaction process.
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Corporate image is perceived as a function of purchasing/consumption experience over
time (Andreassen and Lindestad, 1998). Aaker and Keller (1990) defines “corporate
image” as “perceptions of an organization reflected in the associations held in consumer
memory”.

ENDURING SERVICE E"’;';ffé& ISSEFéVlCE
INTENSIFIERS * Advartsi
* Dorived expactations * Porsonal soling
Porsonal service Cortracts
philosophias * Other communicat
IMPLICIT SERVICE
- PROMISES
(| *Tanghles
PERSONAL NEEDS * Prico
WORD-OF-MOUTH |
* Porsonal
1 * ‘Expert’ (Consumer
TRANSITORY SERVICE Raports, publicty,
INTENSIFIERS ~————‘ consuttants, surrogatos)
* Emergoncios EXPECTED SERVICE
* Benvice probloms
L " -
] S Il PasTExpERIENCE
Zone | TS A T |
PERCEIVED SERVICE | |
ALTERNATIVES of ‘—j
Tolerance
—I_ | Adsquato Sorvice |~ PREDICTED SERVICE
SELF-PERCEIVED || =
SERVICE ROLE
[SITUATIONAL FACTORS! y
* Bad weather [
« Catastrophe PERCEIVED
* fandom over-demand SERVICE

Figure 2.22 Extended “Gaps” Service Quality Model (Zeithaml et al., 1988)

Bontis et al. (2007) study mediating effects of organizational reputation on service
recommendation and customer loyalty. Their findings reveal that reputation is a
consequence of satisfaction and is an antecedent of loyalty. They summarize this as the
partially mediating effect of reputation on loyalty. In our conceptual model, reputation-
satisfaction link will be investigated again in an isolated factor and isolated link context.

We will use “reputation” and “corporate image” terms interchangeably. Walsh et al.
(2009) define customer-based reputation as “the customer’s overall evaluation of a firm
based on his or her reactions to the firm’s goods, services, communication activities,
interactions with the firm and/ or its representatives or constituencies (such as employees,
management or other customer) and/ or known corporate activities.”

There are alternative definitions of reputation in the literature. Walsh et al. (2009)
hypothesize, test and confirm the following relationships for a sample of German energy
consumers:

1. Customer satisfaction is a positive antecedent of reputation
The association is confirmed.

2. Trust is a positive antecedent of reputation

The association is confirmed.

3. Reputation is a positive antecedent of customer loyalty.
The association is confirmed.
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4. Reputation is a positive antecedent of customers’ positive word- of- mouth
The association is confirmed.

Caruana et al.(2000) defines perceived quality as “the result of the evaluation they make
of what is expected and what is experienced.” This definition leads to ideas about
formulating a scale for perceived quality construct. The scale should measure expectancies
and experience at the same time. Presence of experience indicates the need for time-based
formulation as well. Perceived quality is a time consequence of product/service utilization.
Thus it is included in the latter (closer-to-present) measurement occasions in the
measurement model.

In customer satisfaction research, word-of-mouth refers to positive product / service
recommendation attitudes of customers. Zeithaml (2000) and Dick and Basu (1994) study
word-of-mouth-loyalty relationships in various contexts. Their findings point to the
common fact that loyal customers are more likely to develop ‘positive recommendation’
attitudes.

Bontis et al. (2007) study the mediating effect of reputation between satisfaction and
word-of-mouth. Reputation is found to have a direct positive mediating effect between
satisfaction and recommendation. There are a number of alternative definitions of
switching behaviors and affecting factors in literature. These pertain to service industries.
This makes sense because only for service industries and only for quick—consumption
goods consumers can make comparisons and can want to change their service providers in
the short-run. “Insensitivity to competitive offerings” reflects a high degree of customer
allegiance in spite of situational influences and marketing influences like campaigns or
promotions. For durable goods, switching behavior is mostly observed for institutional
customers. This research aims to measure the nature of similar renewal/ first-time
purchase attitudes for individual customers.

Lin and Wang (2006) study antecedents of customer loyalty in mobile commerce context.
They find that trust is an important determinant of customer satisfaction and loyalty.

2.7. SCALING AND VALIDATION

Our research aims to measure consumers’ perceptions towards use of air-conditioners.
Thus we aim to collect data on these perceptions. This can be done through a structured
survey consisting of groups of questions measuring groups of perceptions. Each group
corresponds to a construct (latent variable) in a structural equation model and each
guestion refers to an item.

Thus we need a measurement tool containing a set of suitable questions to collect data
from a targeted sample.

The formal definitions for scaling can be given as follows (Hardesty and Bearden, 2004;
Alpar, 2010):
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¢ A “measurement tool” or an “instrument” is a test or a collection of suitable questions to
collect data from a sample.

e A “survey” is commonly used measurement tool which consists of ordered questions
with multiple-choice or open-ended answer gquestions.

o A “sample” is a representative part of a target population. “Sample data” refers to the
answers of respondents in the selected sample.

e A “scale” is a group of questions aiming to measure the same latent variable.

e An “item” is a question in a scale.

¢ A “questionnaire” is a combination of scales selected by the researcher.

2.7.1. LITERATURE REVIEW ON SCALES IN OUR RESEARCH COMPANY
IMAGE (REPUTATION) CONSTRUCT

Selnes (1993) studies effects of product performance on brand reputation, customer
satisfaction and customer loyalty. He emphasizes that reputation is a key factor affecting
customer loyalty. He emphasizes that a key function of a brand is that “it facilitates choice
when intrinsic cues or attributes are difficult or impossible to employ”. He refers to Aaker
and Aaker and Keller’s (1990) definition of brand reputation. They define brand
reputation as “a perception of quality associated with the name”. Selnes (1993) collect
data from four companies. These are an insurance company, a telephone services
company, a business college and a salmon feed supplier company.

The causal path from brand reputation to loyalty is found significant for all four industries.

Bontis et al. (2007) study the mediating effect of organizational reputation on service
recommendation and customer loyalty for a North American Bank. They develop an
extended model which hypothesized a causal relation between corporate image and
customer loyalty. They include satisfaction loyalty, satisfaction-reputation—loyalty and
satisfaction— recommendation causality links. Their findings reveal that reputation
partially mediates satisfaction—loyalty relationship and also satisfaction—recommendation
relationship. They also provide a review of reputation measurement conventions in the
literature. They define reputation as a“global valuation”. Thus they adapt a multiple-
stakeholder approach in defining reputation. They measure reputation by a single indicator
guestion asked to customers.

Walsh et al. (2009) provide a comprehensive review of corporate reputation literature.
They generalize the definition as “the customer’s overall evaluation of a firm based on his
/ her reactions to the firm’s good, services, communication activities, interactions with the
firm and / or its representatives or constituencies (such as employees, management or
other customers) and / or corporate activities”. We will use this latter definition.

Walsh et al. (2009) use a 15-item measurement of this latent variable. The measurement
covers customer / employer / financial strength and reliability product and service quality
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/social and environmental responsibility evaluation aspects. This is a long scale. A
shortened version of the list is as follows:

Customer Orientation (Cronbach a= 0.92):

e The company treats its customers in a fair manner.

e The company’s employees are concerned about customer needs.

e The company’s employees set great store by a courteous customer treatment.
e The company takes customer rights seriously.

Part of Good Leadership Sub-scale (Cronbach a= 0.89):

o (The company) Has excellent leadership.

Part of Product and Service Quality Sub-scale (Cronbach « is not calculated for these
items but the scale is used for regression of loyalty over the indicators, an overall
confirmatory factor analysis is undertaken to assess measurement quality):

¢ (The company) offers high quality products and services.

o (The company) is a strong and reliable.
(This is part of Social and Environmental Responsibility Sub-scale (Cronbach « is not
calculated for these items but the scale is used for regression of loyalty over the
indicators):

e (The company) is an environmentally responsible company.

COMMUNICATIONS CONSTRUCT

The European Customer Satisfaction Index (ECSI) model is an extension of American
Customer Satisfaction Index (ACSI) model for assessing customer satisfaction and its
antecedents and consequences. Ball et al. (2004) include two new latent variables into
ESCI model. These are communication and trust. The authors confirm the
communication-loyalty and trust-loyalty links. They define the following items to assess
this construct:

¢ | have an easy and satisfactory relationship with the company

o The bank keep