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This thesis discusses an integrating approach to apply nonlinear measurement models and neural
networks in traditional marketing and consumer behavior research. The discussion largely focuses
on the mental process in customers’ evaluations and specifies a nonlinear processing measurement
model. When measuring consumer behavior, many researchers prefer linear models to nonlinear
ones. Although linear models can provide easy interpretations, they sometimes lead to
misinterpretations. Therefore, we focus on the validity of nonlinear estimations and interpretations
in the mental process of consumer evaluation and perception to apply nonlinear measurement
models and neural networks. This study intends to increase understanding and promote an approach
that integrates social science problems with machine learning. This thesis consists of three chapters



and the references are provided at the end of the paper. The figures, tables, and necessary
appendices are placed at the end of each chapter.

Chapter 1 deals with a threshold measurement model based on the prospect theory and zone
of tolerance using the SERVQUAL scale to measure latent perceived service quality. The concept
of zone of tolerance is one in which customers are willing to accept service discrepancies within a
certain standard. The discussion focuses on the three stages of the consumers’ mental state and how
they relate to observable perceived service quality. It then proposes a model that employs a
threshold specification representing the acceptable limits as a zone of tolerance. Because the value
function in prospect theory describes human perception as dependent on the evaluation of difference
rather than on absolute magnitudes, the proposed model also integrates asymmetric and nonlinear
properties. Empirical analysis was achieved using the data collected from several different service
sectors, and the proposal model showed better performance when compared to other competitive
models. The results also provide an insight into the asymmetric and nonlinear latent structures of
consumers’ perceived service quality. Three different consumer segments were obtained by
clustering estimated thresholds and factor scores.

Chapter 2 refines a method to evaluate the construct validity for a nonlinear measurement
model. Construct validation is required when applying measurement and structural equation models
to measurement data from consumers and related social science research. However, previous studies
have not sufficiently discussed nonlinear measurement models and their construct validation. This
study focuses on convergent and discriminant validation as important processes to check whether
the estimated latent variables represent defined constructs. To assess the convergent and
discriminant validity of a nonlinear measurement model, previous methods were extended and new
indices were investigated through simulation studies. Empirical analysis shows that a nonlinear
measurement model is better than a linear model in both fitting and validity. Moreover, a new
concept of construct validation is discussed for future research. It considers the interpretability of
machine learning (e.g., neural networks) because construct validation plays an important role in
interpreting latent variables.

Chapter 3 discusses interpretable neural networks for marketing and consumer behavior
research using customer reviews instead of a measurement scale to investigate a better
understanding of the customer’s experience. Customer ratings of service attributes are also used to
determine overall customer satisfaction to comparing the customer experience and the service
performance. Although many researchers have been interested in the effect of word-of-mouth
reviews and its practical applications, the detailed contents of those reviews have been disregarded
in many previous studies. One possible reason is the considerable amount of data that includes
many individuals and massive volumes of textual data. To solve this problem, this study proposes
some useful neural network methods that can make it possible to specify the expected assumptions



based on previous knowledge or theories in consumer behavior research. Because neural networks
also help estimate the nonlinear relationship between objective and predictive variables, a partial
dependence plot is used to visualize the estimated functions and marginal effects. Empirical results
not only provide a highly accurate neural network model but also provide better marketing
implications.

In summary, these studies suggest that it is important to investigate nonlinear psychological
properties in consumer behaviors and find the interpretations from nonlinear models. The causal
mechanism linking latent perceived service quality with difference score requires the nonlinear
mental process in consumers’ evaluation. Although the SERVQUAL model has been discussed with
the linear measurement model in previous studies, the results in Chapters 1 and 2 show that
nonlinear SERVQUAL models are better than the linear model. In addition, neural networks help in
estimating a complex mental processing model such that Chapter 3 explains the relationship of a
neural network with the measurement model. The study also indicates that the marginal effect
estimation is important for interpreting nonlinear models.
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