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Introduction

Essentially, all models are wrong, but some are useful. This famous apho-
rism, attributed to the renowned statistician George Box, seems to be a
standard beginning for any book on modelling and simulation. Despite
its resemblance to a joke, the aphorism contains an essence of truth: that
this is more an art than a science.

Even though a vast array of scholars and practitioners of all disci-
plines have produced and implemented a wide number of methods and
tools, the assembly and operation of a set of techniques that can supply
meaningful answers to a question is a task that requires not only good
technical competences but, even more importantly, good experience and
a familiarity with many, often not completely clear, concepts.

Moreover, given the contemporary landscape, it would be quite
uncommon for one individual to have all the skills and the practice
required. Modelling is thus a multidisciplinary endeavour, in which
diverse know-hows need to be composed in a smooth and harmonious
way.

The tourism domain has progressed considerably in its ability to
understand the phenomenon and the components that make this one
of the most interesting and fascinating areas. However, the tourism
researcher’s or analyst’s toolbox has seen little improvement. Most of
the works published use rather traditional approaches and methods and
concentrate more on a wide number of detailed investigations, often los-
ing sight of the larger issues.

With the recognition, nowadays well grounded, of the complex
nature of the phenomenon, of the systems involved and of their rela-
tionships, internal or external, there is a need, well expressed on several
occasions, to proceed towards different perspectives. Today, this is also
imposed by the incredible advances in information and communication
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technologies that have made available a wealth of means, algorithms and
techniques that can be usefully employed for the purpose.

With this work, we try to raise the awareness of tourism and hospital-
ity researchers by providing an essential introduction to the most popular
methods useful for modelling and simulating systems and phenomena of
interest for those who deal with the intricate and complex world of tourism.

We are well aware that we only scratch the surface of the domain,
and we do not pretend to provide a fully fledged manual, as this would be
an almost impossible endeavour. Some of the techniques described here
require a highly complicated and sophisticated technical background and
the interested reader can refer to specific textbooks on such techniques.
Here, we have chosen to focus on the main concepts and avoid, as much
as possible, the technicalities and descriptions of the nuts and bolts of the
methods introduced.

We think that a compact and documented work providing an over-
view of techniques and methods representing the complexity of these
methods can be useful in raising awareness and in pushing researchers
and practitioners to enhance and enrich their toolboxes to achieve a bet-
ter and more profound knowledge of their field, so important in today’s
social and economic settings.

The book is organised as follows.

Chapter 1 discusses the static and dynamic attributes of a complex
system, the basis for justifying the use of modelling and simulation tech-
niques. When choosing a method for exploring a phenomenon or a sub-
ject, we inevitably make assumptions on their nature. These assumptions
direct the way we formulate questions, or arrange theories and models,
carry out empirical work and interpret evidence. It is well known that a
complex system must be treated in a holistic way and that many of the
conventional methods are unable to correctly provide insights on specific
issues, problems and questions. This is also true in the study of tourism
and other connected areas.

Chapter 2 contains a series of considerations on what modelling is
and the importance and the usefulness of simulation activities. Models
describe our beliefs about how the object of our studies functions, which
are translated into some formal language. In some cases, this language
is the language of mathematics, and the relationships we write may give
full account of the peculiarities and the behaviours of our target. In most
cases, however, we cannot easily produce relationships, or we are unable
to solve the equations and we need to resort to numerical models. In
either case, building a reliable model and running a successful simulation
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requires attention to a number of elements that are discussed in the
chapter.

Chapter 3 describes the features and introduces the most used mod-
elling methods. Conceptual, statistical, machine learning, network ana-
lytic, system dynamic and agent-based models are briefly sketched and
worked examples are proposed to better grasp the modelling and simu-
lation methods of interest to the tourism community. These are, rather
obviously, all numerical computational methods that analyse several
aspects, from the structural characteristics of a tourism destination, the
most important object of study in the tourism domain, to the examina-
tion of different facets of the preferences, the needs and the behaviours
of travellers and tourists.

Chapter 4 briefly outlines some of the most interesting advanced
methods in the fields of network analysis and artificial intelligence. The
most elementary methods used for analysing networks, although proven
quite effective in the tourism domain, hardly scratch the surface of the
issues in a complex environment like tourism. Multiple types of rela-
tionships and different temporal activations call for approaches that are
able to render this multiplicity, and with so diverse systems a consistent
way to assess the results is needed. Finally, the recent incredible results
achieved in the field of artificial intelligence and machine learning are
already hitting the field and it is important to have a basic understanding
of their functioning and applicability.

Chapter 5 is dedicated to the intricate issue of choosing a modelling
technique. Here, we describe some of the possible criteria that can be
used in selecting one or more of the different methods and how to com-
bine them into a rational and effective approach. We also take a look at
how developments and implementations can further assist in the difficult
art of modelling.

Chapter 6 contains case studies that show how different approaches
can be combined to create models or simulations used to solve issues or
gather insights that are interesting from a theoretical and practical point
of view.

The book ends with an appendix containing some further reading
suggestions and an appendix with references to some of the most popular
and used software programs, and some tutorials dedicated to those who
want to start using the main techniques discussed in this work.



