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Abstract:

Quantitative research in the field of tourism and hospitality is undergoing
an important transformative phase, with crowdsourced data being the major
driving force. The author discusses several key aspects of the research process
likely to evolve during this phase and related implications for researchers.
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INTRODUCTION

The last decade in the tourism industry is characterized by the emer-
gence and rapid proliferation of globally accessible Internet services, which
have redefined the way customers select properties, make reservations and
payments, and share their impressions about the services received. The ex-
ponentially increasing amount of data available dues to these services has
also drawn the attention of the research community, which increasingly
uses these data for research purposes. In the following sections, the author
shall briefly discuss the implications of such development for several key
aspects of quantitative research, namely: 1) data collection; 2) data charac-
teristics; 3) statistical tools being employed; 4) type of research questions
being addressed, and 5) research reproducibility and extensibility.

DATA COLLECTION

Whenever applicable, researchers are replacing the data sets collected
through questionnaires and interviews by those collected from online ser-
vices, with Booking.com and TripAdvisor.com being the most prominent
sources. Besides being less costly and more readily available, these data sets
are not nearly as limiting with regard to the obtainable sample size. Sam-
ples of thousands, or even millions, of observations are becoming com-
monplace in the literature. Such large samples endow researchers with
enough statistical power to examine even the subtlest causal effects that
may be of theoretical interest (Radojevic, Stanisic, Stanic, & Sarac, 2014).
Still, researchers have to be mindful of the fact that these data (more often
than not) have different statistical properties than those collected through
traditional surveys.
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DATA CHARACTERISTICS

Owing to their typically wide spatial and temporal
coverage, online data have characteristics of panel data.
Specifically, customer reviews (or ratings or comments)
are provided over a certain period of time, requiring
that the temporal trend be accounted for. Also, the facts
that the reviews pertain to more than one property and
that each reviewer is allowed to provide more than one
review impose the presence of property and reviewer-
specific effects, which also need to be controlled for. It
is also likely that samples include properties from mul-
tiple destinations and reviewers from different coun-
tries. If so, these classifications need to be accounted for
as well, as they have been shown (Bulchand-Gidumal,
Melian-Gonzélez, & Gonzélez Lopez-Valcarcel, 2013;
Kozak, 2001; Liu, Teichert, Rossi, Li, & Hu, 2017) to be
capable of exerting unique (although less prominent)
effects on the valence of customer reviews. Moreover,
as each property can be located in only one destination,
and each reviewer can be of only one nationality, there
is a hierarchical structure to these classifications. Tech-
nically, hotels are nested within the destinations while
reviewers are nested within their nationalities. The pres-
ence of structures and hierarchical relationships in on-
line data will ultimately force researchers to adopt sta-
tistical tools capable of accounting for these properties.

STATISTICAL TOOLS

The initial reaction to the abundance of data was the
adoption of data mining and machine learning tech-
niques, which resulted in numerous inspiring research
papers (Phillips, Zigan, Santos Silva, & Schegg, 2015; Xi-
ang, Schwartz, Gerdes, & Uysal, 2015). However, the ca-
pability of these tools to fully address complex research
questions and contribute to the existing body of theo-
retical knowledge is limited. While being highly efficient
in detecting patterns and selecting a subset of relevant
explanatory factors, these tools typically (although cer-
tain exceptions do exist) do not prompt the researcher
to either define the structures present in the data or to
include any prior information that might be relevant for
the research problem at any point of the research pro-
cess. Disregarding these important pieces of information
results in suboptimal performance of the effect estima-
tion, including biased estimates. Furthermore, these
tools typically stay opaque with regard to the underly-
ing causal mechanisms (the “black box” effect). In this
regard, a multilevel modeling framework seems to be the
next step forward due to some important advantages:
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a) Itaccounts for the structures and hierarchical re-
lationships present in the data.

b) It allows partitioning of the total variance in the
values of the dependent variable into between-
and within-unit components, which may be par-
ticularly interesting from a theoretical perspec-
tive.

c) It allows the inclusion of level-specific explana-
tory variables (such as destination- or nationality-
specific variables) without committing eco-logical
fallacy.

d) It allows for the fact that the examined effects
might not be identical across units (e.g. proper-
ties, destinations, reviewers, nationalities) and
even possibly correlated with the unit-specific ef-
fects.

While most of the listed properties can be attained by
modifying classical (single-level) statistical data mining
or machine learning tools, within the multilevel mode-
ling framework, they are implemented in an unprece-
dentedly systematic way. The application of mixed linear
models on empirical data collected from TripAdvisor
has been demonstrated by Radojevic, Stanisic, and
Stanic (2015a, 2015b, 2017). Other equally prospecti-
ve techniques belonging to the same multilevel family
include multilevel structural equation modeling (Meh-
ta, 2013) and Bayesian multilevel modeling (Biirkner,
2016). Clearly, the advantages of using multilevel fra-
meworks are not limited to correcting for the bias that
would otherwise be introduced, as they also allow re-
searchers to tackle complex, multilevel questions that
were previously beyond reach.

RESEARCH QUESTIONS

To promote the use of the multilevel framework,
we offer a few examples of prospective research ques-
tions that could be easily addressed within the multilevel
framework:

a) Are there significant differences between the av-
erage rating scores across the destinations? (al-
low the intercepts to vary across the destinations)

b) Does the importance (indicating the reliability)
of star classification vary across the destinations?
(allow the slopes for the star classification vari-
able to vary across the destinations)

¢) Do the hotels located in destinations that have
implemented more reliable star classification sys-
tems get higher ratings on average? (examine the
correlation between the random intercepts and
the random slopes)



d) Can the differences in reliability of the star classi-
fication systems implemented in the destinations
be explained by their respective cultural charac-
teristics (e.g., uncertainty avoidance)? (cross-level
interaction between the cultural dimension vari-
ables and star classification variable)

While the first question can be tackled within sin-
gle-level statistical techniques (ANCOVA), the latter
three can be tackled exclusively within the multilevel
modeling framework. These and many more interest-
ing research questions can be tackled by extending the
multilevel research framework presented by Radojevic
et al. (2017). This brings us to another major recent de-
velopment, which is the increased implementation of
the concept of reproducible and extensible research.

RESEARCH REPRODUCIBILITY
AND EXTENSIBILITY

The concept of reproducible research requires that
“researchers make code and data available to others so
that the data can be analyzed in a similar manner as
in the original publication” (Stodden, Leisch, & Peng,
2014). While the key benefit of this practice is verifi-
able and, hence, more credible research results, it also
allows researchers to reuse data sets and program code,
avoiding redundancy in efforts related to the collection
and cleaning of data, and even some parts of statisti-
cal modeling. This is particularly important because the
extensive geographic coverage of online data sets makes
them interesting and relevant for researchers around
the world. Our recent research (Radojevic et al., 2017)
has been made completely reproducible, and both the
data set! and the complete R code used for the analysis
will be made publicly available? as soon as the article
is published. We encourage researchers to extend and
build upon the existing multilevel platform or use the
data set in even more creative ways.

CONCLUSIONS

The author discusses several key aspects of quantita-
tive research that are likely to evolve in the near future
as a result of the increased use of online data for re-

1 The data set includes 3,488,473 customer reviews provided by
2,233,671 unique, registered TripAdvisor users of 210 different
nationalities related to 13,410 hotels located in 80 capital cities
around the globe. It also includes a comprehensive list of at-
tributes of all the reviewed hotels, each reviewer’s TripAdvisor
rank and nationality, the review-specific type of travel, and the
date of the review (between August 31,2002, and May 15, 2015)

2 Through the Mendeley Data service (Radojevic, Stanisic, & Stanic,
2016)

search purposes. The main points stressed in the discus-
sion are summarized in Table 1.

Table 1. Summary of the key differences between classic
and modern approaches to quantitative analysis

The past The future
:ﬁluricr?za?f Traditional Big data
datla) surveys (crowdsourced)
Large samples
with complex
Data char- Small, simply structures
acteristics structured (repeated
samples observations
and hierarchical
structures)
Single level Multilevel
models: OLS .
) models: multilevel
Statistical regression, (M) regressions
AN(C)OVA, . ’
tools Bayesian
structural )
equation multilevel models,
modeling (SEM) multilevel SEM
Type of Simple, single- ComP lex,
research . multilevel
. level questions .
questions questions
Research Research cannot Research can be
reproduc- be reproduced, easily reproduced,
e modified, or built  modified, and
el upon built upon

The trends that are likely to prevail in the near future
will, besides the above described procedural aspects, af-
fect the skills of quantitative researchers in the field of
tourism and hospitality. In addition to advancing theo-
retical knowledge and developing creativity, researchers
will unavoidably need to learn how to become data sci-
entists in order to remain vanguard in the near future.
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