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Preface

This Book of Proceedings includes a selection of 25 peer-reviewed papers submit-
ted to the Innovation & Society 2019 (IES 2019) - Statistical evaluation systems at
360◦: techniques, technologies and new frontiers held at the European University of
Roma from July 4th to 5th , 2019. With 80 contributions organized in solicited and
contributed sessions, two plenary talks and 220 authors, underlying a very strong in-
terest around the evaluation topics, IES2019 has been the 9th meeting of a two-year
initiative proposed by the permanent group Statistics for the Evaluation and Quality
in Services (SVQS).

SVQS group was born in 2004 thanks to the collaborative work of some members
of the Italian Statistical Society (SIS) with a focus on national research programs
and applied research activities, on statistical methods and methodologies for the
evaluation of the quality of services in the public and private fields.

SVQS organizes IES conference every two years. Recent debate, indeed, has
shown that public and private service quality measurement is the basic prerequisite
for quality planning and strongly improve public policies that highly impact our so-
cieties. This topic is also strongly interconnected with the satisfaction measurement,
which is one of the most important tools for firms and public institutions to fully
capture consumers and citizens needs. Recently, new challenges have emerged in
particular from study designs, large and heterogeneous data sources availability and
complex treatment assignment mechanisms. Big data also provide a complement
to traditional data sources, such as survey and census data, to create a complete
analysis of a service process. In this field, numerical taxonomy, classification, mul-
tidimensional scaling and other ordination techniques, clustering, tree structures and
other network models, as well as other statistical models (e.g., multilevel or latent
variable models) for the analysis of data of a different nature (e.g., ranking or ordi-
nal categorical data) play a crucial role together with related inferential methods that
may depart from traditional methods (e.g., methods based on composite likelihood
or generalized estimating equations).

IES2019 has been sponsored by the Italian National Institute of Statistics (IS-
TAT), the European Network for Business and Industrial Statistics (ENBIS), and by
two groups of the Italian Statistical Society: Statistics and Data Science (SDS) and
Enhancement of Public Statistics (VSP).

This conference aimed at

• shedding light on the main statistical approaches and methodologies for evalua-
tion, currently in use in different contexts, of public utility services;

• fostering advanced methodological research supporting the dissemination of
ideas related to several fields of interest;

• contributing to the discussion on the innovative statistical evaluation systems im-
pact of services, involving several economic and social policies actors;

• being a platform where statisticians, data analysts, machine learning researchers
meet to understand and analyze service phenomena with data.



Previous editions of IES conference were: 

IES2009 held at University of Brescia (June 24-26, 2009) with selected papers 
published in special issues of Electronic Journal of Applied Statistical Analysis 
(EJASA) and Statistica & Applicazioni; 
IES2011 held at University of Florence (May 30-June 1, 2011) with selected pa- 
pers published in a special issue of the Journal of Applied Quantitative Methods 
(ADSE); 
IES2013 held at University of Milan ”Bicocca” (December 9-13, 2013) with se- 
lected papers published in the Procedia Economics & Finance (Elsevier); 
IES2015 held at University of Bari ”Aldo Moro” (June 8-9, 2015) with selected 
papers published in a special issue of Quality & Quantity (Springer); 
IES2017 held at University of Naples ”Federico II” (September 6-7, 2017)  
with selected papers published in special issues of Social Indicator Research 
(Springer), Quality & Quantity (Springer) and EJASA (ESE). 

Next IES conference Innovation and Society 5.0: Statistical and Economic Models 
and Techniques for Quality Assessment (IES2021) will take place from July 1th to 
2th 2021 at the Department of Economics of the University of Campania ”Luigi 
Vanvitelli” (Capua, Italy). 

Moreover, special issues of the international journals Socio-Economic Planning 
Science (Elsevier) and Metron (Springer) published a selection of full papers. This is 
a strategic way to disseminate recent developments and critical discussion in statis- 
tics to a wider community who did not participate directly to the event. 

The Scientific Program Committee, the Chair (Prof. Matilde Bini) and the Local 
Organizing Committee, with the support of the European University of Rome, have 
all contributed to a productive and stimulating IES2019 conference. We acknowl- 
edge their precious work. 

Luigi D’Ambra, Pietro Amenta, Antonio Lucadamo, Anna Crisci 

Editors 
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An index for crowdsourced data on multipoint 
scales in tourism services evaluation 

Un indice  per dati crowdsourced su scale multipoint nella 
valutazione dei servizi turistici  

Venera Tomaselli and Giulio Giacomo Cantone 

Abstract When statistical approaches for customer satisfaction are employed in 
larger digital applications, longitudinal structured Big Data are produced. Result of 
this ‘crowd rating’ is not independent from interaction between users and online 
platforms. Given an empirical case study, we propose our interpretation on 
employment of parametric and not parametric indexes for rankings’ construction 
from data collected from rating online platforms. 
Abstract Quando i metodi statistici della customer satisfaction sono impiegati in 
larghi contesti digitali si producono Big Data longitudinali strutturati. Il risultato di 
questo “crowd rating” non è indipendente dalle interazioni tra consumatori e 
piattaforma. Alla luce di un caso studio, proponiamo le nostre interpretazioni 
sull’impiego di indici parametrici e non parametrici per la costruzione di ranking di 
punteggio per mezzo di dati ottenuti da piattaforme di rating.  

Key words: tourism evaluation, customer satisfaction, crowd rating, ranking. 

1 Evaluation from crowd rating 

Crowd rating is a data gathering process to collect opinions on a topic. A common 
application of crowd rating in tourism is for evaluation of perceived quality: 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
1 Venera Tomaselli, Department of Political and Social Sciences, University of Catania, IT; 

email: tomavene@unict.it.  
Giulio Giacomo Cantone, email: prgcan@gmail.com. 
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platforms and businesses relying on recommender systems (Facebook, Amazon 
Group, TripAdvisor, etc.) are common examples. 

A contributing factor of enthusiasm for crowd rating is the generally low cost to 
achieve acquisition of large structured datasets [7]. We found four relevant reasons 
to adopt crowd rating for organization of people’s opinion: 
 

• to build trust in digital communities (e.g., eBay) 
• to display to the public a massive flux of information (e.g., to rearrange Big 

Data into sorted rankings) 
• to develop matching algorithms for recommender systems 
• to lock-in and select users, as after they ‘scored’ a desirable reputation in a 

platform, it’s less likely that they will leave the platform for a competitor, 
so as not to lose their previous ‘score’ [4].  

We noticed an affinity with established practices in customer satisfaction [15], 
but we relate this methodology to historical Galton’s experiment [6]. The British 
polymath showed that, challenged 787 totally unknown people to estimate the 
weight of an ox, the difference between the median of crowd’s opinions and the 
exact value was lesser than 1%. In particular, we will develop this intuition about the 
employment of median for measuring people’s opinion. 
 
 
Table 1: Differences between experimental design of research and implemented rating systems 

 
The following features highlight structural complexity in data production in 

crowd rating: 
• lack of exact measure: while Galton asked people to estimate weights, crowd 

rating often aims to estimate latent features like quality or satisfaction. An 
established method to evaluate an inter-subjective value in perceptions 
employs ordinal multipoint scales. We commonly observe this method in 
rating systems 

Controlled research design       Implemented design on websites 
  

An exact value exists and it’s 
approximate by a metric 

Supplies the lack of unit of measures 
for features like ‘taste’ 

The experiment has a fixed end, and 
until then, other’s people opinion is 
secret 

Public crowd rating websites run 
with no end times and no secrecy of 
what is trending 

No competition among subjects of 
measurement 

Enables a competition to get better 
positions in future rankings, or to 
influence recommender systems 
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• secrecy of opinions: While open platforms vigorously enforce secrecy on 
how their algorithms are ‘hardcoded’, their business model is still based on 
making public the monitored data that includes reviews and ratings  

• competition: when a new technology enables to rank products under a 
common criterion of interrogation (‘query’), to keep a ranking position 
online becomes a primary target for any of those products, and in particular 
to be in the first visualized webpage of any related query on search engines 
[17].  

Adopting definition of this new frontier of tourism as a micro-social system in 
Jeacle and Carter [8], a quantitative evaluation of satisfaction should not ignore the 
following statistical biases commonly associated to non-experimental studies on 
public opinions: 

• non-independency of observations: earlier ratings influence late ratings. 
Experimental studies [16] and empirical findings [9] on crowd rating 
suggest that, in the absence of secrecy of trends, judgements over products 
converge towards a strong modal class of answers (‘herding’). Research on 
platforms Amazon and Yelp [2] confirmed the hypothesis of the existence of 
a social mechanism of ‘herding’ that ensures that earlier ratings are more 
likely to influence future ‘popularity’ of products than later ones 

• survivorship bias: competition of subjects reflects competition for survival 
in a market [5]. By this struggle for survival, some subjects disappear from 
the market others show up. Not only subjects in the same query or list have 
different lifespans, but their data can be retroactively censored by platforms 
too. Platforms do not desire to host an inactive subject in their online rating 
service. This could be a misleading factor in analysis because it censors 
those subjects where it is more likely that ‘unpopularity’ and weaknesses 
will be observed. More generally, it skews the distribution of ratings into 
higher numerical values [13]  

• frauds and optimization strategies: platforms monitor data which are 
voluntarily submitted. Sometimes they lack clear procedures to confirm the 
general sincerity of the submitted data. While technologies to improve fake 
detection are constantly in development2, frauds are usually a consistent 
factor of skewness in reviews [14, 12] A further reflection is necessary: 
while a subject who actually manipulates a ranking by the submission of 
fakes may be held responsible of crime under a variety of legislation, 
TripAdvisor states that ‘optimization’ and anything that does not involve a 
‘payment’ to fake a review is not against its Terms of Service3. We could 
conclude that ‘asking gently’ to submit a max-scored rating should be 
considered a legitimate strategy of optimization of reputation and awareness, 
but it is made clear that material incentives in exchange for max-scored 
ratings is inadmissible behaviour under ToS4. Thus, those ratings will be 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
2 https://www.tripadvisor.com/TripAdvisorInsights/w3703 
3 ibidem. 
4 https://www.tripadvisor.com/TripAdvisorInsights/w591 
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subjected to censor, introducing another bias in observed results between 
ratings already revised and those not. 

Inequalities and biases can be extremely relevant for an effective rating. In 
presence of these, even with high number of reviews, many standard assumptions 
are not a suggestible approach of time series data analysis. 

2 Web-scraped Data 

We sampled a list of 60 web pages of active restaurants on TripAdvisor.com, the 
first operating since October 10th, 2009. We define ‘time-point’ an interval of time, 
which marks and gives an information about the time when the recorded review was 
submitted When is not explicated otherwise, we adopt ‘day’ as standard time-point.  

A restaurant with at least one recorded review at a time-point considered an 
‘active subject since that time-point’ (‘active subjects’) and we expect that the 
restaurant was operating at least since that time-point. Restaurants are considered 
‘inactive subjects’ until the time-point they receive the first review. 
For all the restaurants, the sampling criteria were: 

- addressed in the tourism city of Catania, IT 
- not less than 20 reviews at August 5th, 2018, from a total of 3204 days of 

activity 
- ‘pizza’ in the menu  

With a web scraping script in R framework, we collected metadata from the 
reviews in the sample (N=26.888), in particular we recorded only the following 
variables of metadata from reviews:  

- day of submission, in the range of 3204 days, as t timing 
- uniquely associated ID of subject restaurant on TripAdvisor 
- recorded class of review scores, within the ordinal scale of 1 through 5. 

While the number of active subjects grows linearly, the number of collected 
reviews does not. Even taking into account survivorship bias, which obscures data 
from subjects active in the past but inactive at August 5th, 2018, this does not explain 
the difference between the two growth ratios. The maximal divergence between the 
two growth ratios of (i) active subjects and (ii) collected reviews is reached on Day 
1513th (December 18th, 2013) of 3204 (47%), when 34 of 60 subjects (57%) were 
already active. 

Daily relative cumulative (until the last day) frequencies of classes of scores F(x) 
= nx / N were stable most of the time. The modal class, indeed, was always x = 5, 
floating around a median frequency of .441. Data are consistent with results from 
previous studies on Italian cities on TripAdvisor [1]. Frequencies were stable and x = 
5 scored almost half of total reviews, hence we supposed that weekly x = 5 should 
have been distributed around a central value of .445 (therefore x ! 5 around .555).  

After we aggregated daily data-points into weekly data-points by summing all 
the reviews with 7 days between a Sunday and its subsequent Saturday, starting 
from August 7th, 2011 and ending August 4th, 2018, for a total of 365 weeks in 7 
years, we found the aforementioned hypothesis to be coherent with our data: weekly 
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x = 5 had a geometric mean of .4372, an average of .4487, a median of .4487, with a 
standard deviation of .0983, confirming the stable value. 

We framed the time series from the starting week (August 7th, 2011) because this 
is the first week that satisfies this condition: every subsequent week had at least one 
x = 5 and one x ! 5 reviews. Another noteworthy property of this starting week is 
that at least 10 subjects were already active on that day. By doing this frame, we 
excluded .005 of total recorded reviews (‘N’) and .202 of total recorded time-points 
(‘days’). 

3 Ratings estimation in a ranking system 

 
Although the debate between mean and median as estimators of the central value of 
records from multipoint scales is an open controversy [11, 18], we will argue that for 
low amounts of classes of score, the mean must be adopted. 

We noticed that, in ordinal scales, the robustness towards the extreme values of 
the median as estimator of central value is of no utility because the values are 
enclosed in a finite domain. Its lack of sensitivity towards small differences, on the 
other hand, is a disadvantage in cases where these differences, even the smallest, are 
decisive in sorting. In particular, when the estimated parameter is argument of a 
rank-function for a benchmark. This incongruence is exacerbated in a longitudinal 
context: the median as an argument of a rank-function is sensible to factors such as 
skewness in frequencies of classes of values, as in our case. In particular, we 
observe that a minimal increase of the median of scores of an item after t causes a 
big ‘jump’ or permutation of rank [3] of the item in the ranking towards the first 
positions. This property seems undesirable because, under ideal conditions, every 
permutation of ranks after t should be imputable much to a mutation of the measured 
performance, less to random or structural error in the model. 

More specifically, the sum of amounts of x = 4 and x = 5 was always over .7 of 
the total, both in our data and in another study [1]. Hence, to rank subjects by the 
median always produces a binary classification, which is of no use for ranking 
purposes for the aforementioned reasons. To estimate rating of subjects, we came to 
conclusion that a normalized average: 
 

!!!!
! !!!!"#!!!

!"# ! !!!!"#!!!     (1) 

 
may be the viable solution when subjects are sorted in a ranking. 

For those situations where we can be confident to detect strong skewedness 
toward the highest (“max”) class of scores, we noticed that the simpler non 
parametric ratio: 

! ! ! !"# ! ! !!"#!!!!    (2) 
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will lead into a more stable over time, ranking. We don’t assume that the feature of 
lesser variability over time of a ranking is valuable by default in statistical analysis, 
but it can be in some cases.  

A variant that helped further comparison of ratings between (1) and (2) for our 
case study reckons on adding the 4th class of score (the second highest) to the 
numerator of the ratio 
 

! ! ! ! ! !! ! ! !     (3)  

4 Conclusions 

One of the results of the normalization in (1) is to enclose estimations in the 
dominion (0,1). This is valuable for practical uses because allows to make further 
reflections and compute systemic differences (i.e. stability) between rankings sorted 
by parametric and non-parametric estimators of rating, i.e. for items rated with 
different scales of scores. 

The issue of developing a tool to evaluate different estimators of ratings for 
ranking is still open. Our suggestion is to take in consideration the rigid 
mathematical structure of a ranking, which is a succession of natural number, where 
the distance among ranks is linear. Therefore, the more the estimated ratings 
associated to ranks fit the assumption of linearity, proceeding from !"#$!"#!!!
!!"#$%& ! ! through !"#$!"#!!! !!"#$%& ! !, the more that estimator fits the 
purpose of ranking the empirical sample and, we assume, the target population. 
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