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Notes on statistical methods for sensorial analysis  
Alessandro Amadoria 
aIstituto Piepoli, Milano 

 

In general, methods of statistical analysis play an increasingly important role in the experimental 

process, helping to identify trends, explore relationships and draw conclusions based on the data 

collected. This is also true in the field of food science and nutrition, and in particular in the sensory 

analysis applied to food. However, it happens that - in the practice of research on sensory analysis - 

statistical tests are applied without first verifying that they are appropriate with respect to the 

application in question. This is the problem of the "significance" of statistics on both the descriptive 

and the inferential statistics side. And, more generally, of the problem of measurement in sensory 

research, as it was stated for the first time by S.S. Stevens in the now distant 1946, in his historical 

article on the theory of measurement.  

This contribution aims to recapitulate the methods of use of some of the most important methods of 

statistical analysis both univariate and bivariate, both parametric and non-parametric, highlighting their 

correct conditions of use, in sensory analysis research in the field of science of food and nutrition.  

The discussion focuses, in particular, on the requirements that must be met in order for the use of these 

techniques to be possible ("significant" conditions), as well as on the advantages and disadvantages of 

these techniques in practical applications in sensory analysis. In particular, we focus on the need to 

verify the normality of the distributions and homogeneity of the variances (homoscedasticity) before 

we can apply some tests, in the comparison between two or more samples in the statistical inference 

and in the correlation and regression analysis. The discussion is developed both with reference to the 

underlying theory and with practical examples. The basic concept is that the most significant statistical 

analysis technique must be chosen from time to time, taking into account the nature of the data 

collected and their significance in terms of measurement theory.  
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PsyCap and LoC as predictors of the graduate’s propensity to 

entrepreneurship 
 

Pasquale Anselmia, Daiana Colledanib, Luigi Fabbrisb, and Egidio Robustoa 

aDepartment of Philosophy, Sociology, Pedagogy, and Applied Psychology; 
aDepartment of Statistical Sciences, University of Padua, Italy; 

 

To highlight the dimensions of psychological capital and locus of control that may influence graduate 

employability, we collected data from a large sample of graduates from the University of Padua, Italy. 

The survey was carried out to investigate the difficult decisions graduates must make soon after 

graduation to either pursue superior studies or to seek labour opportunities. Two questionnaires were 

administered to graduates, one at graduation and another two years later. The questions were related 

to both academic human capital, which refers to the outcome of graduates’ educational investments, 

and other social factors, and a specific psychometric test.  

The psychological dimensions relevant to employment probability were identified, The analysis 

showed that psychological factors can explain the employability of graduates much more accurately 

than the effects of human and of social capital. In this work we aim to evaluate if the psychological 

resources identified by Psycap and LoC dimensions are related to his or her propensity to start own 

business or at least to manage in the labour market in such a way to gain a job in a shorter time than 

peers. This poses two research questions: 1) which are the psychological dimensions correlated to 

entrepreneurship, and 2) which is the level of the possible dimensions enabling a graduate to start own 

business or to get a job in a time shorter than comparable graduates? For this purpose we use 

multinomial logistic regression within a path analytic model. 
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Detecting insufficient levels of psychological resources to 

employment of graduates 
 

Pasquale Anselmia, Luigi Fabbrisb, Egidio Robustoa, and Manuela Scionib 

aDepartment of Philosophy, Sociology, Pedagogy, and Applied Psychology; 
bDepartment of Statistical Sciences, University of Padua, Italy; 

 

In this paper, we discuss the dimensions of psychological capital and locus of control that 

may influence graduate employability. To highlight this relationship, data collected from a large sample 

of graduates from the University of Padua, Italy, are used. The survey was carried out to investigate 

the difficult decisions graduates must make soon after graduation to either pursue superior studies or 

to seek labour opportunities. Two questionnaires were administered to graduates; one was administered 

at graduation and another two years later. The questions were related to both academic human capital, 

which refers to the outcome of graduates’ educational investments, and other social factors, and a 

multi-item, specific psychometric test. The final aim was to evaluate the sufficiency of graduates’ 

psychological resources beyond human and social capital.  

The psychological dimensions relevant to employment probability were identified, The analysis 

showed that psychological factors can explain the employability of graduates much more accurately 

than the effects of human capital and of social differences. In this work, we aim, in particular, to 

highlight the groups of graduates who scored toward the negative side of the psychological scales, our 

purpose being that of identifying single students or graduates who do not possess enough psychological 

resources in order to support them with specific counselling and other empowering services. This poses 

the research question: how much of the negative tail should be considered critical for employment? In 

this work, using quantile regression, we aim at understanding if it is sufficient to select only 1-2% of 

the tail or the severe cases, or to select 3-5% or more of students/graduates lacking psychological 

resources and requiring empowering support.  
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The many faces of the jihadi threat in eu 
 

Arije Antinori, PhDa 
a Department of Communication and Social Research, “Sapienza” University of Rome, Rome, Italy 

 

The fall of Raqqa and Mosul caused the defeat of the Islamic State strongholds but its networks are 

still alive as reflected by the EU Law Enforcement Agencies investigation reports. It has changed its 

own nature into something more dangerous because of an expression of the “Jihaspora” phenomenon 

- the diaspora of many foreign terrorist fighters who have moved from the Caliphate territories to the 

new "jihadi magnets" far from their home countries. The current EU-MENA scenario underlines the 

need to identify three different categories of actors: the foreign terrorist fighters, the so-called 

“returnees” and the travelling terrorists. They are considered the main “dynamic” threat for EU 

Member States security representing a new challenge to risk indicators analysis. From the cyberspace 

perspective, since 2013, the self-proclamation of the Caliphate and the rise of the Islamic State have 

emphasised the key-role of the exploitation of Internet for terrorist purposes. The jihadi groups are 

using the online terrorist propaganda mainly to create and reinforce identity and to strengthen the 

capability of recruiting. Meantime, the “traditional” terrorist propaganda has evolved into a mobile 

globalized individualisation fostering the rise of a new generation of lone actors - young Millennials 

dominated by the "Islamic State of Mind" - inspired and triggered to violent “Lone Jihad” attacks. 

Therefore, the multi-dimensional and multi-actorial nature of the terrorism threat demands serious 

attention and urgent action to elaborate appropriate tools for dealing with complexity and enhance the 

Law Enforcement capability to support prevention, anticipation and counter-terrorism actions.  

 

Keywords: Terrorism, Criminology, Jihad, Security, Law Enforcement. 
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AutoCM neural network for italian university gender balance 
 

Laura Antonuccia, Corrado Crocettaa, Paolo Massimo Buscemab, 

Francesca Dalla Torreb, Guido Ferillic, Emma Zavarronec,   
aUniversity of Foggia, Italy; 

bCentro ric. Semeion, Rome, Italy; 
cIULM University of Milan, Italy 

 

Last year’s figures on Italian University gender balance reveals that in 2016 the contribution of women 

to the total budget of teaching staff was near 60% but we still have a situation of vertical segregation, 

which is difficult to remove considering the female segregation in the job market. The difficulty of 

women to reach top positions in their academic career is known as the glass ceiling effect. With this 

expression we usually denote the discrimination that tends to limit the career of women on the road to 

high level positions. There is an invisible symbolic barrier that do not allows women to reach the 

highest academic hierarchy, even if the phenomenon tends to fade over time. 

We tried to investigate the causes that tend to relegate women to secondary positions using an AutoCM 

algorithms (ANNs) able to detect hidden information at high order of association in any dataset. 

AutoCM neural network was designed by P.M. Buscema in 1999 and its learning law was improved 

up to 2013. The software implementing AutoCM is developed by Semeion Research Center in Rome. 

AutoCM has an architecture based on three layers of nodes: an input layer that captures the signal from 

the environment, a hidden layer which modulates the signal within the network, and an output layer 

which returns a response to the environment on the basis of the processing that occurred. The three 

layers have the same number N of nodes. The connections between the input layer and the hidden one 

are mono-dedicated, whereas those between this hidden layer and the output layer are completely 

connected.  

 

Keywords: Gender balance, Italian Universities, AutoCM, Neural network 
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Accuracy of computer guided implant dentistry a pertutation 

test approach 
 

Laura Antonuccia Anna Eleonora Carrozzob, Enrico Ciavolinoc, Corrado Crocettad, 

Filiberto Mastrangeloe, Luigi Salmasof, Michelangelo Sassanellig 

aDepartment of Clinical Science, University of Foggia, Italy; 

 bDepartment of Management & Engineering, University of Padua, Vicenza, Italy;  
cDepartment of Clinical Science, University of Salento, Lecce, Italy;  

dDepartment of Economics, University of Foggia, Italy;  
eDepartment of Clinical Science, University of Foggia, Italy;  

fDepartment of Management & Engineering, University of Padua, Vicenza, Italy;  
gDepartment of Economics, University of Foggia, Italy 

 

 

The paper studies the accuracy of a new method for the flapless positioning of endosseous implants in 

the edentulous patient with the aid of surgical support with mucosal support. In dentistry there is a 

growing interest in new treatments with a reduced number of implants, designed to support fixed 

prostheses with high aesthetic and functional results.  

The standard protocols for implant surgery, are often based on a diagnostic phase entrusted exclusively 

to two-dimensional radiographic examination and by a clinical examination limited to the inspection 

and palpation of the edentulous ridge. 

They do not provide an accurate analysis of the bone structures and, consequently, they do not allow 

to acquire sufficient data for the functional and aesthetic design of the implant-prosthetic complex. 

An accurate before intervention analysis of the patient's stomatognathic apparatus can be very useful. 

In this paper we will consider the results obtained thanks to computer guided techniques, based on 

diagnostic imaging, able to measure the bone volume available for implant surgery, its quality and 

possible anatomical variations. 

For this study 17 patients were selected, 8 males, 9 females of average age 58 years. After clinical 

examination all patients showed good general health, while from the dental point of view they 

presented problems related to severe parodontopathy or partial edentulisma and the need to receive 

implant-prosthetic rehabilitation of the dental arches. 

The number of patient enrolled in this study do not allow to use conventional statistical techniques for 

this reason we opted for non-parametric methods like permutation tests that require minimal 

assumptions and can provide exact control of false positives (i.e., type I error). 

The main assumption requested is exchangeability: swapping data points keeps the data just as likely 

as the original. 

We will test null hypothesis and the dependence structure within the data to what should be shuffled 

in a permutation test. We will consider a comparison between two or more groups, for example palatal 

or mandibular implants, considering the gap between the positions planned before implant and the 

actual position of implant-prosthetics. 

The results we obtained shows that computer guided procedure has still to be improved because there 

are differences between the planned implant positions and the actual ones. 

We were able to find the systematic causes of errors and we hope the result obtained can be useful to 

improve the protocol. 
 

Keywords: Computer guided implant dentistry, dental implants, image-guided surgery, permutation 

test, non-parametric test. 
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The comparison between two independent groups is typically based on some measure of locations. In 

case of skewness or heavy tailed distribution, the Wilcoxon-Mann Whitney (WMW) statistics is the 

most common choice in applied research. One of the reasons of its widespread (mis)use is to ascribe 

to its availability in almost all the statistical software. It is well know that WMW does not test the 

equality of the two population medians but rather it is based on the probability that one population 

tends to assume values higher than the other (Wilcox, 2012a). Only if the distributions are equal except 

for their location, the WMW actually represents a test for comparing medians. Moreover, the WMW 

can lead to conservative decisions depending on the ratio of the variances of the two distributions 

and/or on the ratio of sample sizes (Brunner andMunzel,2000). Although a variety of methods have 

been proposed to improve the standard approach (Wilcox, 2012b), their rather technical features 

represent an obstacle to a wider use by non-statisticians. Quantile regression (Koenkerand  

Bassett,1978; Koenker,2005; Davinoetal.,2013; Furno and Vistocco, 2018), on the other hands, 

exploits the widespread regression modelling framework and it is currently implemented in the main 

statistical software. Considering its distribution free nature, quantile regression is a natural candidate 

to face with the above-mentioned limitations of the WMW statistics. Moreover it can easily account 

for confounding factors by including them as additional covariates in the model. More recently, the 

WMW statistics has been framed in a modelling approach by Thas et al. (2012) through the 

Probabilistic Index Models (PIM) which offers a semiparametric statistical model for testing covariate 

effects in a two-sample design. In the current research a simulation study will be conducted to compare 

the standard approaches with quantile regression in terms of empirical significance and power levels. 

Different simulation settings will be considered starting from scenarios where the WMW assumptions 

are respected and gradually moving to more realistic ones. The simulation settings will include also 

the effect of confounding factors by comparing the quantile regression results with the PIM approach. 

 

Keywords: Two–sample problem, Wilcoxon–Mann–Whitney, Quantile regression, Probabilistic 

Index Model 
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The decisional process by which personal opinions are expressed through an ordinal scale by rating 

some items is a complex one and along debate has produced several proposals of statistical approaches.  

Infact, when dealing with perceptions, sensations and judgements, the response cannot be considered 

as a mere reaction to some psycho-physical stimulus since both personal history and occasional 

circumstances act as prominent causes of the final choice. These features are relevant in disciplines 

where health, food, and environmental data have to be processed, especially in case of policy 

implications. We exploit results from a specific class of mixture models grounded on the consideration 

that two latent components move the decision making process, that is the attractiveness towards the 

item and an inherent indecision. These two components have been modelled by discrete random 

variables. Empirical evidence stemming from three different observational studies is presented: palm 

oil issue beliefs and concerns among a sample of Italian consumers; preferences towards telemedicine 

services in Sardinia; priority assessments of a Local Development Plan to promote quality of life, rural 

environment, and agricultural competitiveness in Campania. 
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The aim of the current critical review study was to outline emerging research perspectives and main 

clinical applications of clinimetrics in Clinical Psychology. To point out the measurement domains of 

clinimetrics that has been conceived as a science aimed at validating rating-scales by combining item 

response theory models with clinical judgment, relevant research studies focusing on this emerging 

topic were selected, reported and critically examined in comparison with classical psychometrics. 

More specifically, we have focused on original studies having the following research aims: testing the 

clinimetric properties of single items as screening measures for depression and anxiety in epilepsy; 2) 

to perform a clinimetric analysis of the NEO-Personality Inventory (NEO-PI) with reference to the 

concept of euthymia; 3) to validate from a clinimetric viewpoint the Hopkins Symptom Checklist 

(SCL-90-R) in participants from the Italian general population; 4) to evaluate symptoms of 

psychological distress and psychiatric comorbidities in patients with Parkinson’s disease. 

  
Keywords: Clinimetrics, Clinical Psychology, Mokken analysis. 
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Cluster analysis is a very useful tool to analyse the data. 

Consequently, it is extremely appealing for many sectors, such as marketing, biology, computer 

sciences, and business areas. Moreover, it can be of fundamental importance in risk evaluation. 

Cluster analysis partitions data into meaningful groups, in order to maximize both the similarity within 

a cluster and the dissimilarity between groups. 

Traditionally, it concentrates on purely quantitative or qualitative data only; however, since mixed 

datasets are very common and very informative, mining data from them is a fundamental challenge. 

For this reason, we implement an application on a real-world mixed data set. 

Particularly, this application shows how cluster analysis may be useful to classify people by their 

personal features, both numerical and qualitative, leading to discover very informative patterns and 

consequently to predict the risk associated with credit granting. 

 

Keywords: Cluster analysis, mixed data, unsupervised learning, risk assessment, credit granting. 
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Aim. Physical inactivity nowadays is one of the main health risk factors: it is responsible for more 

than 1 million deaths annually. In Italy, the 38.1% of the population is inactive; in Campania region, 

it accounts for 54.2% of people. Walking promotion may represent an effective prevention tool against 

this phenomenon. 

In May 2018, we started a pilot study of walking promotion to reduce the inactivity risk in the students 

of the degree course in Psychology. The study is part of the initiative “Improve your steps”, aimed at 

evaluating the efficacy of a motivational support provided via social media to promote the adoption of 

an active lifestyle. 

Walking could be related to many psychological variables that represent the determinants of that 

healthy behavior, among which risk perception. This variable refers to the personal awareness of a 

risky behavior that help forming the motivation to act (Petrillo & Caso, 2008).   

Risk perception is evaluated in the “Health Action Process Approach” (HAPA; Schwarzer, 1992) that 

suggests a distinction between (1) pre-intentional motivation processes that lead to a behavioral 

intention, and (2) post-intentional volition processes that lead to the actual health behavior (Schwarzer, 

2008). In particular, risk perception has an important role in pre-intentional motivation phase. 

Methods. All the students invited received recommendations about the importance of achieving at 

least 7.000 steps per day, as suggested by Tudor-Locke and Basset (2004). At the beginning of the 

intervention (Time 1), the International Physical Activity Questionnaire (IPAQ) and a questionnaire 

based on the “Health Action Process Approach” (HAPA; Schwarzer, 1992) were administered online 

to the 153 students (42.5%M, mean age 21 years) who accepted to take part to the study in order to 

evaluate their initial levels of daily physical activity and the psychological variables influencing their 

intention to walk. The students enrolled were randomly distributed among four experimental groups: 

- 2 intervention groups, whose participants receive through Facebook Messenger daily 

motivational messages regarding respectively physical (group A, n=39 subjects) and psychological 

(group B, n=39 subjects) benefits of walking, who were invited to send the number of steps done per 

day counted through smartphone app;  

- 2 control groups (A, n=40 and B, n=35) that do not receive daily motivational messages; only 

group A was invited to send the daily report of steps done. 

After one month (Time 2), students were asked to fill out the questionnaire again and then mixed 

design MANOVA was carried out to study the effects of the four conditions on the HAPA variables 

at Time 1 and Time 2. Furthermore, hierarchical regression was used to estimate how much HAPA 

variables are able to predict the recommended behavior (i.e. to achieve at least 7000 steps per day).    

Results and Conclusions 
The preliminary results show a good participation to the study and testify the regular daily achievement 

of the objective in both the intervention groups. Especially, focus on risk perception is useful for 

implementing health promotion interventions.  
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Today many socio-economic phenomena are complex and therefore difficult to measure and to 

evaluate. Very often it is necessary to consider the concept formed by different dimensions, each 

representing different aspects of it, which interact with each other. For this reason, most of the time, 

the complexity implies also multidimensionality. 

The work focuses, indeed, on using the Structural Equation Modeling, specifically the Partial Least 

Squares-Path Modeling in order to synthesize these multidimensional phenomena. In particular the 

PLS-PM Regression Approach is presented, that represents an alternative method for analyzing and 

studying multidimensional construct on the calculation of the estimates for the determination of 

higher-order block. An application with a PLS-PM Regression Approach on Customer Satisfaction is 

presented. The aim is to reduce the length of the questionnaire. Using a classic questionnaire with 

questions related to the general satisfaction of the user, a classic PLS-PM model (using the manifold 

variables of the high-order Satisfaction variable) and a hierarchical PLS-PM model (not considering 

the manifest variables of the high-order block). The objective is to demonstrate that, by eliminating 

the manifest variables related to satisfaction and, consequently, by reducing the length of the 

questionnaire, a higher-order PLS-PM produces results similar to those obtained using a classical 

model, both for regarding the validation of the model, and for the interpretation of the results. 
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In this paper, we discuss the relationships between the use of drugs for sex purposes and that of 

sexualised drug use as a consequence of HIV infection in a male population. The phenomenon of drug 

use for sex purposes – also known with the acronym of chemsex – is rather popular among males who 

make sex with other males. To highlight the complex nexuses among drug use, sex and infection we 

carried out a case-control survey at the Department of Infectious diseases, the University of Padua 

Hospital, Cases were the HIV-infected male population attending for therapy as an outpatient at the 

Department’s ward. Controls were the males attending the same ward structure for blood analyses who 

were free of infection. Both cases and controls filled in a self-administered computer-assisted 

questionnaire while waiting to be visited at the ward. The sample size of cases is 400 and that of 

controls is about 160 people. 

In our study we aim to answer the following research questions: a) does sexualised drug abuse raise 

the risk of HIV infection?; b) is sexualised drug abuse peculiar of homosexual male population or is it 

a wider phenomenon?; c) which is the role of the social network linking the concerned people to the 

rest of the world in protecting against the risks of drug abuse and preventing the health and social 

consequences of infection?; and d) is it there any social barrier between the risk propensity to 

sexualised drug abuse and the HIV infection? 
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The article deals with the advantages of a mixed methods approach with specific reference to textual 

data, in this context MediPragma conducted a survey of social media listening in oncology with the 

aim of understanding the impact in the "network" of the world day against cancer, identify the main 

topics of discussion, the DOL (Digital Opinion Leader) and influencer.  

Social media listening is a process of web monitoring. Through this process it’s possible to listen the 

conversations in the network about a certain topic and / or event.  

Among the main objectives of this operation are: the identification of influencers of a given sector, 

identification of trends (try to understand what are the novelties of a market that are conveying interest 

and consensus around them), the identification of stakeholders sector (try to understand which are the 

main actors of the market in question). The empirical survey highlights the methodological critiques 

of the text big data because of the intrinsic nature of the volatility of the same, from a point of view of 

the interpretative contents that of the quantitative occurrences. Worthy of note in the health and 

analysis approach concerns the speed of data production, the size and their non-uniformity.  
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Risk management in banking is clearly based on criteria of prudence and selectivity, involving several 

financial variables but also the knowledge of customer’s preferences and behaviours. In this 

communication, thus, we try to suggest how to manage and reduce bank risk through the identification 

of risky customers than more virtuous ones. This study investigates, as usual, the risk profile of clients 

through the use of the profiling questionnaire: the MiFID questionnaire; indeed, the goal of this 

questionnaire is to identify the experience, the competence and the client's risk profile, but not always 

its questions can reach the desired results.  

First we tried to identify the most significant and discriminating items in the MiFID questionnaire, by 

means classic methods (Markowitz, 1987) as well as innovative analyses (by example, segmentation 

analysis: Breiman et al., 1984); after that, such items were treated by using weights in order to improve 

results. 

Then we determined the level of the most virtuous clients loyalty through statistical methodologies, as 

Survival Analysis (Collett, 2003; Miller, 1997), also by using mixed techniques “survival trees” 

(Therneau and Atkinson, 1997). In this way the different types of clients (more loyal and less loyal) 

are distinguished, in order to find the causes of their differences in loyalty. 

 

Keywords: Risk Management Bank, Bank Customer Loyalty; MiFID questionnaire; Survival 

Analysis. 
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Despite that official data about crime in Italy (yearly provided by Authorities) describe a downward 

trend, the population’s perception on this issue seems to be much less optimistic, outlining a country 

where the citizens feel less and less safe and less confident in the protection offered by the judicial 

system. In the last years such perception induced many modifications in social behaviours (also in 

terms of electoral outcomes), but its relationship with the actual crime dynamics is unclear, maybe 

only due to information bias. Furtherly, a commonly held view is that the justice system in Italy is 

busy, chaotic and rather poorly administered. 

In this communication, several statistical methodologies are used in order to evaluate whether and how 

the objective dynamics of the main crimes can influence the subjective perception of safety and 

legality; the same analysis is carried out about justice procedures on crimes (described as suggested in 

Cook and Johnson 1981, Wilodhorn and Wilodhorn 1977). In this way, perhaps some ameliorative 

intervention could be identified, including legislative measures and/or administrative processes 

enhancements (Sciacca, 2007).  

At the same time, this analysis provides an interesting frame of the cross-dynamics among the main 

crimes and the crime justice indicators, and tries to determine whether the subjective perception of 

safety and legality (considered as a cross outcome of crime dynamics and justice results) can be used 

as a proxy to evaluate the effectiveness of justice.   

 

Keywords: Crime indicators, Crime perception, Justice indicators, Justice effectiveness. 

 

References: 

Cook, T.; Johnson, R. (1981). Measuring Court Performance. Research Triangle Institute, Research 

Triangle Park, North Carolina. USA. 

Sciacca, M. (2007). Gli strumenti di efficienza del sistema giudiziario e l’incidenza della capacità 

organizzativa del giudice. Rivista di Diritto Processuale, pp. 643-661. 

Wilodhorn, L.; Wilodhorn, P. (1977). Indicators of Justice. Rand Corporation Research Study. 



Statistics and the Assessment, Control and Scenarios of Risks  

26 
 

Survival analysis of patients afflicted with hepatocellular 

carcinoma undergoing different efficacy treatments 
 

Angela Maria D’Uggentoa, Vincenzo Ostilio Palmierib 
a Department of Economics and Finance, University of Bari, Bari, Italy;  

b Department of Biomedical sciences and Human oncology, University of Bari, Bari, Italy 
 

Survival analysis belongs to the longitudinal or follow-up epidemiological studies, in which a 

predefined population is observed over time to record whether or not the event of interest (e.g. death, 

birth, onset of disease, recovery, obtaining an academic degree) occurs during the given period. The 

survival time is the time that elapses from the beginning of the observation up to the event. In this 

analysis only one event is considered, thus preferring the first to happen in the case of combined events. 

Initially spread in medical studies, survival analysis has also been applied in different fields ranging 

from social studies, particularly for duration analysis, to Engineering. The survival time can be defined 

as the time between the beginning of the study and the event, such as death, the incidence of a 

cardiovascular event, the time of onset of a pathology, the divorce. In this paper a retrospective analysis 

it has been performed to evaluate the effects of a experimental therapy administered in a case control-

study on patients suffering from hepatocellular carcinoma (from now on, HCC). The 359 patients were 

enrolled by the medical staff of A.O.U. Policlinico Bari Hospital from 1995 to the first quarter of 2017. 

HCC is the most frequent neoplasm of the liver. Every year around 70,000 people die of HCC in the 

world, making it the third cause of death due to carcinoma. Moreover, in some countries, death from 

HCC is only second to lung cancer. The main risk factors of this disease are hepatitis C virus infection 

(HCV), hepatitis B virus infection (HBV), even though the latter has been reduced thanks to the 

vaccination campaigns undertaken for those born since 1978 onwards, abuse of alcohol, which causes 

liver cancer in 33% of the cases in Northern Italy, aflatoxins taken by food (specially in Eastern Asia 

and Sub-Saharan Africa), obesity with diabetic complications, tobacco, recently recognized among 

risk factors. HCC mainly affects males and it is among the first 5 causes of death by cancer only in 

males (7%) in Italy, according to the Italian National Institute of Statistics (ISTAT). The 5-year 

survival of patients with liver cancer in Italy is 16.1%, higher than the European average (11.7%). As 

to the therapy, the treatment strategy for HCC is related to the diffusion degree of the disease and the 

status of liver function. The Barcelona Clinic Liver Cancer Classification (BCLC) correlated the 

disease stage with the treatment procedures. In the initial stage, patients with sufficient functioning 

liver parenchyma may undergo surgical resection and less often at liver transplantation. In the 

intermediate stages, local ablative treatments with radiofrequency (RF) and chemoembolization 

through an arterial catheter (TACE) are indicated. In advanced stages of disease, patients with good 

hepatic function (classified Child A-B) may be treated with Sorafenib, a multichinasic inhibitor. 

The statistical analysis has been run with two purposes: 1) ascertaining some important literature issues 

about the inefficacy of the traditional therapy based on Sorafenib, by means of the comparison of the 

survival curves of treated and not treated patients; 2) investigating whether an innovative therapy 

developed by the Bari research medical staff and based on the combination of two treatments is more 

effective in improving patients survival. The results show that a significant increasing in the average 

survival time has been obtained for patients undergone the combined treatment, depending on patient 

age and cancer stage. 

 

Keywords: Hepatocellular carcinoma, Survival analysis, Retrospective study, Kaplan Meier 

estimates, Cox regression. 
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The peculiarity of Quantile Regression (QR) is to provide an estimate of conditional quantiles of the 

dependent variable rather than of conditional mean. The interpretation of the parameters estimated by 

QR follows that of any other linear model:  the rate of change of some quantiles of the dependent 

variable distribution per unit change in the value of some predictor. In preference mapping we 

generally aim at finding linear relations between acceptance data and sensory data. This information 

can be used for several purposes including improving or optimizing existing products. For each 

consumer we assume that the preference increases/decreases linearly for each sensory attribute. 

Preference mapping derives a multidimensional representation of products and consumers according 

to preference patterns. Using QR in preference mapping, we assume the same model but for different 

conditional quantiles not only for the conditional mean. For example, we could find that a consumer 

like sweetness and our conclusion with LS would be that the consumer’s preference on average will 

increase as the degree of sweetness increases. Using QR we explore the whole distribution of the 

dependent variable, that is of the consumer preference. For example, we might find that the preference 

for the lower quantiles is less affected by sweetness, that is, for the less preferred products an increase 

in sweetness would have less effect. This clearly applies to all consumers, and therefore it is necessary 

to arrive at plots similar to the classic loading plots that allow to extract this information in a simple 

way.  For this purpose, we present a particular graphical representation that combines the results of the 

classic approach based on the least squares with the results of the QR. A case study on consumer 

preferences for fruit juices will show the potential of the proposed approach. 
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Hate speech is a category in American jurisprudence which in recent years has also become a category 

in European jurisprudence. It refers to a kind of words and speech intended to express hatred and 

intolerance towards a person or group of people on the grounds of their race, ethnicity, religion, gender, 

or sexual orientation. It is a natural activity, in societies where freedom of speech is recognised, for 

people to express their opinions about certain subjects. Evidently the development of social media has 

created a new means for people to communicate their ideas and share them with others: we have in 

fact moved on from an era in which individuals could communicate their ideas only to a small number 

of others, usually orally, in a meeting place such as the town square, to an era in which individuals can 

make free use of a variety of diffusion channels in order to communicate, instantaneously, with people 

who are a great distance away. The detachment created by being enabled to write, without any 

obligation to reveal oneself directly, means that this new medium of virtual communication allows 

people to feel greater freedom in the way they express themselves. The ease with which hate can be 

spread is not, nowadays, a phenomenon confined to the internet; it influences real society and can affect 

individual behaviour. Naturally, the topics that attract most comment are those having a divisive 

connotation, such as political opinions and current events. The same political actors tend to exploit 

social media to polarise the opinions of internet users by overstating their position (often taking 

advantage of users’ sensibility to a particular topic or event) and they call upon users to circulate their 

ideas (Chetty et al., 2018). A very important recent event in Italian politics was the decision by the 

President of the Republic, Sergio Mattarella, to veto the creation of a government because he disagreed 

with the inclusion of a minister proposed by the majority formed after the March 2018 elections. This 

decision was greeted with strong aversion by the political forces of the majority, who immediately 

mobilised social media to spread profound dislike of the action. The resonance of the news reached a 

large number of individuals who expressed their feelings in a strong and often threatening manner. We 

have therefore decided to collect messages relating to Matarella’s initiative that were posted on the 

well-known Twitter microblogging platform. In particular, we have considered posts linked to the two 

opposite poles of agreement and disagreement with the President of the Italian Republic. In order to 

measure the extent of hate spread in the network, Text mining (Feldman et al., 2016) and Natural 

Language Processing (Schmidt et al., 2017) techniques have been applied to these messages. We 

carried out Term Frequency analysis in order to highlight the terms most frequently used, and also to 

study the vocabulary and the specific terms that characterise the different positions. A deeper analysis 

was conducted through machine learning techniques (Ikonomakis et al., 2005; Dasari et al., 2012; 

Alpaydin, 2010). Those techniques were applied in order to obtain a segmentation of different type of 
hates and to identify common patterns of 

reaction and the linguistic expressions used by different groups. 
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Introduction. Alexithymia is a multifaceted personality trait that involves difficulties in identifying 

and describing feelings to others, a poor fantasy life and an externally oriented cognitive style. 

Alexithymia has been described as a vulnerability factor for mental and physical diseases. 

Purpose. The aim of this cross-sectional study was to investigate the involvement of alexithymia in 

binge eating in a sample of 266 obese and overweight outpatients who are seeking treatment for their 

weight. 

Methods. Alexithymia was measured with the 20-item Toronto Alexithymia Scale(TAS-20); binge 

eating was assessed with the Binge Eating Scale (BES); and depressive and anxiety symptoms were 

evaluated, respectively, with the clinical interview combined with the Hospital Anxiety and 

Depression Scale (HADS). 

Results. Prevalence of alexithymia was 43.6%in this sample. In a multiple linear regression, higher 

TAS-20 scores and higher depressive and anxiety symptoms were associated with increased binge 

eating. Structural Equation Modelling (SEM) revealed that the latent construct of difficulties in 

identifying feelings had a significant direct association with the BED score (β = 0.23, p< 0.001). 

Discussion. Alexithymia is  common in obesity and overweight. Individuals with deficit in identifying 

feelings, may show in creased binge eating, especially in the presence of depressive and anxiety 

symptoms.  
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Gender violence: integration of objective and subjective 

forecasting methods 
 

Tatiana Di Giovanni  
 

In my work I have dealt with the phenomenon of gender violence by constructing an issue oriented 

scenario and integrating objective and subjective forecasting methods. Objective forecasting methods 

are generally based on statistical methodologies of analysis of historical series and can also be defined 

as inferential nomological because they are bound to respect the symmetry between past and future 

(plausible). The forecast potential is reliable for short-term forecasts. Subjective forecasting methods 

do not provide an indication of what will happen, but a set of possible alternatives or scenarios formed 

by images produced by subjective data. They are used for long-term forecasts. The work carried out 

saw as first step the abstraction of the phenomenon that delimits the field of investigation, specifying 

the hypotheses and decomposing the ideal phenomenon into a defined phenomenon, thanks to the use 

of the tree of the appurtenances. The following is important to identify the variables of the system to 

which it belongs in the phenomenon using structural analysis and identifying direct and indirect 

relationships among the variables through a MICMAC matrix. Using the Ksim method, a cross-impact 

approach of a simulation approach, I used expert evaluations to identify the feasibility of a series of 

selected events, considering the stage of evolution of each event at the date of compiling the cross-

impact matrix. In the final part of my work I used the Delphi method, a subjective method based on 

the convergence of opinions (Darkey, Helmer, 1963). By integrating the Delphi method with the 

ARMA model (forecast method based on the extrapolation of time series) it was possible to extend the 

temporal horizon of the objective extrapolation given by the ARMA model. Subjective evaluations of 

the Delphi method are always contained within the objective forecast range. Analyzing the time 

horizon taken into account in my work, we can verify the usefulness of integrating objective and 

subjective methods: 
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China is characterized by a thousand-years of history with traditions, customs and philosophical 

approaches that still permeate modern Asian society, influencing many aspects of life including 

cooking and nutrition in general. 

The Asian culinary universe is based on the continuous search for a balance between Yin and Yang - 

two basic concepts of ancient Chinese philosophy - through the combination of flavors, taste gradations 

and textures. During the preparation of dishes, there is a great respect for the seasonability of the 

ingredients, creating a very healthy cuisine which is good for the organism thanks to the use of a wide 

variety of vegetables, cereals, and spices. Furthermore, the combination of oriental cuisine with 

Traditional Chinese Medicine has determined the presence of “therapeutic dishes” with the aim of 

preventing and treating specific diseases, re-establishing the harmony of the human being. 

The ancient knowledge and traditions that are rooted in the millennial history of China and have 

influenced Asian food-style, can be an important resource for a healthy way of eating, guaranteeing 

man’s both physical and mental balances. 

The project, therefore, concerns the possible influence of Chinese culinary philosophy on the future of 

nutrition, deriving mainly from globalization. The pivotal question behind the research examines the 

possibility that traditional Chinese cooking will increase its influence in the future of nutrition 

worldwide and the probability that it may become in the future an internationally valid diet pattern, in 

terms of healthiness and physical well-being. 

The research instrument used for the survey is the Delphi method, in which the questionnaires are 

submitted to a panel of experts in order to elaborate a future scenario through the result obtained. 
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The Methode ACTeurs, Objectifs, Rapports de force (M.ACT.OR) (Godet, 1985, 1991a, b) is a special 

approach to the construction of scenari, because it does not make predictions about the occurrence of 

one or more events, but it is based on the hypothesis that the future will be determined by the dominant 

actors, or by their alliances. The fundamental assumption underlying this method is that the future of 

a system can be considered as the result of the evolution of the balance of power between the actors. 

The method is aimed at identifying for each actor: the motivations, its constraints, its resources, its 

strength, the possible alliances and conflicts, the causes of the change of strategy and the key questions 

about the future. Information on the actors is collected at meetings with a group of experts. Therefore, 

the events are replaced by the actors and their strategic objectives and the images of the future that will 

constitute the scenario, will follow the contents. In our speech we will present an application of the 

Mactor to the recovery of IT products. All the elaborations presented in this work have been realized 

through the use of the Mactor software, released in freeware format by the French school of Lipsor. 
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Italian Sounding in the food&wine sector. Aspects of a 

controversial matter. Case studies from Polish and Russian 

markets. 
  

Francesca Di Tonno 
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The speech is divided into 3 sections.   

In the first section is recapped all the terms and main facts about the general phenomenon of 

falsification of Made in Italy food and beverages abroad. Food fraud, falsification and adulteration. 

These terms refer to products made from substances which differ in quality or quantity from those than 

are usually found in that type of food (substitutes), or products which are modified by substituting, 

removing conventional ingredients or adding new ones.  Falsification of a brand, protected 

geographical indication (PGI) or denomination of origin (PDO). This relates to a false data, either on 

food or on its packaging, or to an illegal reproduction of the patent according to which the food is 

made. This type of counterfeiting is more common abroad and has led to the development of the 

copycat “Italian Sounding” market, which relates to the use of labels, symbols, colours or images on 

the packaging able to suggest the “Made in Italy” of the ingredients, recipes, brands or production 

processes, when in reality they are made abroad. Products are named with brands which sound “Made 

in Italy”, but in reality they are made abroad. The countries which “falsify” most frequently are the 

USA, Latin America and Australia. In 2011, the value of the export market for original Italian foods 

was approximately Euro 23 billion (an increase of 10%). The counterfeiting of Italian foods leads to 

an annual loss of approximately Euro 6 billion for the exporters, and at the end of 2011 the total exports 

in the segment had been squeezed by 25% (Euro 23 billion). The counterfeiting of Italian foods 

combined with the “Italian Sounding” market has a global turnover estimated at Euro 60 billion, a 

figure which equates to just under half the sales of the original products.  

In the second section of the speech are provided datas from researches on the field and concerning the 

Italian sounding in different cultures and markets. Above all, are provided examples from Russian and 

Polish markets. Examples have been collected in the last year directly in the main cities of Poland and 

Russian Federation.  

In the third section reflections about the datas provided in the second part is carried out. Particularly, 

and could be said also as the main aim of the speech, is to demonstrate the controversial consequences 

of the Italian sounding matter in those countries, where Made in Italy is, as things stand nowadays, 

still a status symbol for consumers. As a result, and from a marketing point of view, the Italian 

sounding matter presents some contradictory aspects, not fully  

negative, in promoting products to consumers, who are at the very early stage of their education to 

Made in Italy food and beverages.   
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According to the idea that the intelligence is a multidimensional construct, the Wechsler Intelligence 

Scale for Children® (WISC-IV, Wechsler, 2003) provides both four indices that analyse the 

intellectual functioning in specific cognitive fields and an overall measure of the general cognitive 

ability, the full-scale intelligent quotient (FSIQ) defined as the sum of the four subscale scores. 

Subscales are aimed at evaluating the following intellectual abilities: (i) verbal comprehension, (ii) 

perceptual reasoning, (iii) working memory, (iv) processing speed. However, the diagnostic process 

takes into account the FSIQ score only. In this regard, many authors questioned about the usefulness 

of the FSIQ in the diagnostic decision-making process compared to a more complete evaluation of the 

intellectual functioning based on the WISC-IV subscales scores. Actually, it is worth noting that 

intellectual disorders may have a different impacts on the WISC-IV subscales (Fiorello et al., 2007; 

Groth-Marnat, 2009; McGill, R. J., 2016). Moreover, it is important to take into account that the WISC-

IV subscales are positively correlated variables, so that the FSIQ total variance is defined as the sum 

of the subscales variance and the covariance between all subscale pairs. Yet, the information about 

each subscale is inevitably lost. For these reasons, jointly considering the WISC-IV subscales might 

help to reduce the risk of using an inappropriate FSIQ global measure. In this direction, the present 

contribution aims to study the WISC-IV capability to support the diagnostic process in a dimensional 

approach based on the use of the subscale scores.  To appreciate the information carried by each WISC-

IV subscale the present contribution presents some results based on the Gaussian mixture models 

(GMM). Compared to other multivariate methods, GMM’s allow us to perform multidimensional 

evaluations taking into account the correlations between scales, too (McLachlan & Peel, 2000). So, 

GMM’s are set up to describe mixed populations that were made of groups of subjects having different 

levels of intellectual disability or normal intellectual functioning with respect to the WISC-IV 

reference scores. The main underlying hypothesis assumes that if groups really have significantly 

different mean and covariance parameters, a mixture model should catch up these differences even if 

they are referred to some or to only one of the four subscales. Moreover, the underlying GMM 

probabilistic logic goes in the same direction as the psychopathology dimensional approach proposed 

in the Diagnostic Statistical Manual 5 (DSM5, American Psychiatric Association, 2013). Multivariate 

GMM’s give us the possibility of adopting a multivariate approach that could represent an advance in 

the evaluation of intellectual functioning.  Some preliminary results based on real data collected by 

expert psychologists at the I.R.C.C.S. Oasi Maria SS in Troina (EN) will be illustrated.   

  

Keywords: Gaussian mixture models, WISC-IV, multivariate assessment, intellectual functioning.  

  

References:  

American Psychiatric Association (2013). Diagnostic and statistical manual of mental disorders 

(DSM-5®). American Psychiatric Publishing, Washington (DC).   

Fiorello, C.A., Hale, J.B., Holdnack, J.A., Kavanagh, J.A., Terrell, J., Long, L. (2007). Interpreting 

intelligence test results for children with disabilities: Is global intelligence relevant?. Applied 

Neuropsychology, 14(1), pp. 2-12. 



Statistics and the Assessment, Control and Scenarios of Risks  

38 
 

Groth-Marnat, G. (2009). Handbook of psychological assessment (5th ed.). John Wiley, Hoboken (NJ). 

McGill, R.J. (2016). Invalidating the full scale IQ score in the presence of significant factor score 

variability: Clinical acumen or clinical illusion?. Archives of Assessment Psychology, 6(1), pp. 

4979.  

McLachlan, G.J., Peel, D. (2000). Finite mixture models. Wiley-Interscience, New York (NY). 

Wechsler, D. (2003). Wechsler intelligence scale for children-WISC-IV. Psychological Corporation, 

San Antonio (TX).   
  



Statistics and the Assessment, Control and Scenarios of Risks  

39 
 

The right vacancy to the right candidate. The Electus project 

on Italian entrepreneurs’ expectations 
 

Luigi Fabbris and Manuela Scionia 

aDepartment of Statistical Sciences, University of Padua, Italy 

 

Scholars showed an increased concern about youth unemployment, in particular caused by the global 

economic crisis. Also a group of Italian universities started a research, named ELECTUS (Education-

for-Labour Elicited from Companies’ attitudes Towards University Studies), with the aim of 

identifying the employers’ attitudes toward the possible recruitment of graduates to fill job vacancies 

in their firms. 

We present and discuss the results of a survey conducted on 250 entrepreneurs of manufacturing 

companies and of industrial services resident in the Veneto region, Italy. The entrepreneurs expressed 

their preferences on hypothetical profiles of candidates for five professional jobs in the administrative, 

human resources, marketing, information system and high-profile business areas of firms. For the 

collection of data we adopted a conjoint-type experiment, aimed at eliciting the characteristics of the 

graduates who could fill each one of the five job positions: for each position the entrepreneurs were 

asked to choose among four profiles of possible candidates qualified by six attributes.  

The data were analysed through a multinomial logit model that highlighted the characteristics of the 

ideal candidates for the hypothesised vacancies. The analyses showed that entrepreneurs do not know 

exactly what universities do to teach students. Though, they are able, in general, to associate applicants' 

competencies to vacancies. For instance, they are able to associate people who graduated in technical 

courses to technical job positions, and this is commonsense, but they are also able to value other 

applicants' characteristics, such as linguistic skills, the graduates' will to enhance their competencies 

abroad or through internships, or their availability to travel on business. So, it is possible for a graduate 

in social science who shows availability to learn and invest at work to be preferred (in entrepreneurs' 

mind) to a technical graduate who relies just on his or her academic knowledge and does not invest 

after and beyond college studies. 
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Within the framework of a European research project – identified by the acronym ROI-MOB – funded 

under the Erasmus+ shield, a CAWI survey was carried out at participants to VET international 

mobility experiences. The survey was aimed to understanding the overall judgement from the 

participants to a mobility experience and highlighting the possible obstacles to a wider movement of 

students and apprentices throughout European and non-European countries.  

In our work we compare four scales apt to describe with different wording and granularity the final 

effect with the participants’ mobility experience. Scales are the following: a 1 to 10 interval scale 

anchored at the extremes; a -10 to 0 scale with a 0 as a balancing value; a 1 to 4 ordinal scale; and a 

dichotomous scale derived from the question “Participants get the highest benefits from Erasmus+ 

mobility”. 

A complex path model was fitted to the data and various indicators were computed to detect the more 

appropriate scale to represent the mobility experience according to participants. 
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Food is not only the indispensable resource for the survival of all biological species. For mankind, 

food is civilization (Braudel, 1979), and it is a distinctive feature of social life (Poulain, 2002). Not 

least, the consumption of food is both related to environmental complexity, and to quality of life as a 

whole. Whatever we eat, in whatever way we eat, this has an impact on sustainability (AA.VV., 2012). 

Food styles are linked to the theme of complexity in a very narrow way: a topic highlighted in the (not 

yet closed) debate the Club of Rome started in the late 60s of XX Century, and in particular in the MIT 

report on the limits to growth (Meadows et al., 1972). A curious aspect, generally not well known, is 

that, in the mathematical model the Report was based on, food resources were indicated with the term 

"Quality of life". The fallout of eating habits on the quality of life of citizens is, therefore, clear in all 

its evidence. There is a further aspect to highlight: the consequences of food styles are not only related 

to present times quality of life, but also to the future. This is a very important aspect in the Future 

Studies approach (Barbieri Masini, 2000; Bell, 2003; 2004), and in particular in the anticipatory 

approach (Poli, 2017). From this specific point of view, the value of food in its political essence is 

exalted. Making today sustainable choices about food means, indeed, trying to build a better tomorrow.  

The work starts highlighting the relationship between well-being and the Italian lifestyles related to 

food, as it emerges from the most recent data produced by the National Institute of Statistics. Italian 

official statistics give great support to understanding the criticalities related to food styles. Official 

data can suggest which food habits could be changed in Italy, and which policies had to be taken to 

make both the present and the future more sustainable. In the work there were used time series analysis, 

as well as gender and generation approach. Some specific topics were analysed in depth through 

regression models and data analysis.   
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The intervention aims to provide quantitative tools for the determination of the level of compliance 

with GDPR regulations.  

Indeed, the EU regulation 679/2016 does not provide quantitative measures to determine "compliance" 

company to this legislation. The introduction of rigorous and pragmatic approaches can simplify the 

level of control and audit of companies in the legislation European. 
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Any individual behavior is a product of interaction between the person and the setting (Felson and 

Clarke, 1998). In recent years, the spatio-temporal urban distribution of crimes is receiving growing 

attention not only from researchers (criminologists, sociologists, economists, geographers, etc) but 

also from law enforcement agencies. In particular, in Manolopoulou et al. (2010) it is highlighted a 

need to integrate geographic and temporal representation and analyses” and in Paapet al. (2005) it is 

stated that “the most under-researched area of spatial criminology is that of spatio-temporal crime 

patterns”. In this paper, we develop a mixture panel data model, for high-dimensional urban crime 

count data, to describe the number of severe crimes that allows for temporal as well as spatial 

correlation, together with significant heterogeneity across census tracts. Additionally, our model 

extends a “traditional” panel data model in many ways. For example, model coefficients are pooled 

across clusters, implying that census tracts belonging to the same cluster are defined by common 

effects, while census tracts belonging in different clusters have structural differences in their severe 

crimes’ determinants. However, the number of clusters is unknown in the data but it is determined by 

the Dirichlet process. The crime data set that we used includes monthly (January2008toDecember 

2013) counts of Part I and Part II offenses for each of the 138 2000 census tracts in Pittsburgh, 

Pennsylvania. Part I offenses, also known as index crimes, regroup serious felonies in the following 

eight categories: criminal homicide, forcible rape, robbery, aggravated as sault, burglary, larceny-theft, 

motor vehicle theft and arson. Part II offenses include 21 categories of non-serious felonies and 

misdemeanors for which only arrest data were collected. A more detailed description of these variables 

are provided in Kikuchi (2010). Results indicate the existence of two clusters of census tracts in 

Pittsburgh, with 41 census tracts (30%) belonging to cluster 1 and 97 census tracts (70%) belonging to 

cluster 2. Also, we note that the temporal correlation parameters referring to the Part II crime data, 

only impact in cluster  

1. This suggests that crime hotspots may arise first as a concentration of soft crimes that later hardens 

into more serious crimes. Consistently, if a large number of Part I offenses happen at time t−1, a huge 

number of the same crimes will occur at time t. The spatial dependence in Part I offenses is relevant 

in both clusters, so we do have a spatial diffusion of certain types of crime in Pittsburgh. This result 

Could provide a useful tool for efficient allocation of law enforcement resources. Of the 15 socio-

economic determinants of severe crimes, we find that they can have an impact in one cluster but not 

the other. While Ltp, Cur and Hvr do not provide any impactin group1, they become important in 

group  

2. Furthermore, the variables Pvr and Rhu appear with negative and positive signs, respectively, in 

cluster 1. In contrast, U18 and Gqp represent important determinants for the Part I offenses with 

negative sign only in cluster 2. Overall, this study shows that criminal dynamics have different features 

across the two clusters, with differences which cannot be captured by traditional regression analyses. 
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Nowadays, the analysis of massive data in terms of volume, intensity, and complexity, called big data, 

is becoming of main interest for many organizations. Indeed, big data represent an important source 

of information, which may be useful to forecast, enhance innovation, and increase decisional and 

operational efficiency. However, big data present opportunities, as well as challenges, which concerns 

especially dimensionality reduction issues. Indeed, the main characteristics of this type of data are that 

they continuously flow, and their size is extremely large and potentially infinite. In this context, 

extracting relevant and reliable information from big data become a crucial aspect. To this end, we 

analyse data streams in a functional framework, focusing on the forecasting problem. Specifically, we 

investigate data streams in user-defined windows, identifying a suitable probability distribution 

function, able to describe the main characteristics of the data. In this framework, the high 

dimensionality of the data is reduced into a matrix of functional observations, whose units are 

represented by the user-defined windows. 

 

Keywords: big data, data streaming, functional time series, dimensionality reduction. 

 

References: 

Ferraty F., Vieu P., (2006). Nonparametric Functional Data Analysis. Springer, New York. 

Petersen A., Muller H.G., (2016). Functional data analysis for density functions by trasformation to a Hilbert 

space, The Annals of Statistics, 44(1), pp. 183-218. 

Ramsay J.O. (1988). Monotone regression splines in action (with discussion). Statistical Sciences, 3, pp. 425-

461 

Ramsay J.O., Silverman B.W., (2005). Functional Data Analysis, 2nd edn. Springer, New York. 

 



Statistics and the Assessment, Control and Scenarios of Risks  

46 
 

Managing Tourism Development by Cultural Events. 
Strategic and statistical analyses  

 

Francesco Campobassoa, Angela M. D’Uggentoa, Elbano de Nucciob, Ernesto Tomaa 
a Department of Economics and Finance, University “Aldo Moro” of Bari, Italy; 
b Faculty of Economics, University LUM Jean Monnet, Casamassima Bari, Italy; 

 

This work exposes the first results of a research aimed at formulating a methodological grid and a 

strategic planning for the realization of an innovative model for the tourism-cultural offer in the territory 

through a management organizational system based on private public partnership. The hypothesis is 

that the success of local governance in stimulating the strategic development of the territory depends 

on the quality of the networks and the nature of the links that support them. The objective is therefore 

to understand the capacity of the governance model to permeate and innovate the traditional policies of 

territorial development, verifying this capacity on the action of institutional instruments and the 

processes implemented (Strategic Plans, Territorial Pacts, etc.), by identifying the main institutional 

and social actors whose behavior and action logic should allow to understand the capacity of the new 

forms of governance. 

In the first phase of the research plan, the influence of the organization of cultural events on the tourism 

development of the territory was analyzed statistically, using data from the regional archives and the 

business register in order to identify relationships between both phenomena. 
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The research on the phenomenon "The drugs of the future" aims to obtain information on the scenario 

on the future "Issue Oriented", ie scenarios oriented to problems that are aimed at predicting the effects 

that derive from an external event. The most important phase is that of abstraction, the phenomenon is 

decomposed from "ideal" to "defined", to do this I have recourse to the tree of appurtenances, which 

makes it possible to divide the main phenomenon into smaller secondary subjects. The result is a 

representation with a hierarchical tree structure, which shows smaller details, but always relevant to 

the phenomenon from which they derive. There are, however, variables that affect the system in which 

it is contained and to identify the key variables, the Micmac matrix has been used. The compilation of 

the matrix has been entrusted to a group of experts, who can affix a 0 (absence of direct influence of 

the row variable on the column) 1 (presence of direct influence of the row variable on the column). To 

obtain the probability of occurrence of the events I used the Ksim method (cross impact methods), 

which allows to estimate the probability of the realization of events through subjective evaluations of 

the stage of evolution of the events.In conclusion, the following methods were used: Futures Whell, 

and its complementary Futures Polygon method, which uses the output of the Futures Wheel. In 

conclusion the greater the probabilities of the impacts considered, the more the polygon will approach 

its maximum area, determined by the certainty for each event (radius 1). 
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The European Union (EU) countries typically collect data on food contaminations in a way that is best 

suited for theirs needs, thus limiting the comparability and interpretation of the analytical findings 

across EU Member States (MS). Differences exist in sampling schemes, sampling context, and 

diagnostic methods. Hence, the need for harmonization of monitoring and reporting across the EU MS 

is of paramount importance for a proper evaluation of the sanitary statuses along the food production 

chain. We propose the use of a Bayesian approach to the estimation of contamination frequencies as it 

allows for the incorporation of previous information, the inclusion of expert opinion (when needed), 

and a proper consideration of the uncertainties and variabilities of the system under study. We tested 

this approach using real world data and three different hierarchical models of increasing complexity. 

In a first phase, we used a set of very clearly structured data, collected to estimate the prevalence of 

Campylobacter spp contamination in poultry meat at the retail level to design and test the proper 

working of the models. Samples were randomly collected in three areas of Italy (North, Center, and 

South) and subdivided into breast and thigh samples. The first model is a simple classical hierarchical 

Bayesian model to determine the frequency of infection in 6 random samples from an infected 

population, given a beta prior distribution of the mean prevalence of within-group infection and a 

gamma prior distribution of the dispersion of the prevalence of within-group infection. The six random 

groups were from three different geographical areas (north, center, south), and for each region from 

two types of samples with different probability of contamination (thigh has a higher probability of 

contamination than breast). This model also included the estimation of the Odds Ratios based on the 

values of true prevalence estimated for each of the six groups and their Bayesian uncertainty. The 

second model tested the possibility of compensating for an incomplete sampling by using the ORs. We 

assumed that one group was missing. We used alternatively the samplings of breast from the three 

regions as missing. The first model indicated a higher prevalence of contamination in thighs versus 

breasts, especially for central Italy (0.8838 for thigh and 0.3854 for breast, OR = 19.08) in comparison 

with northern (0.1086 for thigh and 0.0645 for breast, OR = 1.94) and southern Italy (0.2027 for thigh 

and 0.0957 for breast, OR = 2.75). The second model estimated very similar prevalence rates in breast 

for the missing values (0.0773, 0.3698 and 0.1042 respectively for northern, central and southern 

Italy). As expected, the uncertainty of the estimation of the true prevalence for the missing groups 

using the ORs was wider than for the estimation directly from data. 
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Nowadays, the presence of patients affected by different diseases at the same time is becoming a major 

health and societal issue. In clinical literature, this phenomenon is known as comorbidity. The idea of 

comorbidity has been around since 1921 used in a positive or negative sense, with the terms ”syntropy” 

and ”dystropy”. The former is the mutual disposition, or the appearance of two or more diseases in the 

same individual, while the latter indicates those pathologies that are rarely found in the same patient 

at the same time. In addition, the literature differentiates two core concepts, comorbidity and 

multimorbidity: the latter is defined as the coexistence of two or more long-term conditions in an 

individual not biologically or functionally linked, while the former concept refers to a coexistence of 

conditions that are linked, either biologically or functionally. Simply considering this taxonomy, the 

intrinsically complex nature of comorbidity can be easily understood.  

In this contribution, we propose a multidisciplinary approach for a large-scale study of comorbidity 

patterns based on the administrative databases of prescription data from general practitioners (GPs), 

without the necessity of a complex and expensive clinical study. A recent literature review has shown 

that comorbidities can be studied from GP databases based on both diagnoses, using the International 

Classification of Diseases –ICD– codes, and medications, using pharmacy data. The data structure will 

be considered from a dual perspective, as network and transactional data.  

As network data, we consider the one-mode comorbidity network of ICD codes in which two diseases 

are linked if they co-appear in the same prescription. On the other side, the transactional data is derived 

by the affiliation matrix holding on the rows the ICD codes and on the columns the set of prescriptions.   

In order to identify the most relevant and connected parts of large and dense comorbidity networks, 

we use the Islands approach as community detection algorithm useful for finding important groups in 

networks with respect to a given property of nodes or lines.  

We investigate the prescription data by means of the association rules extracted by the bipartite 

network. This technique is strictly related to the aim of finding frequent item sets in a large dataset, so 

that the findings can be used to assist physicians in making diagnoses. 
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Radon-222 is a naturally occurring radioactive gas arising from the decay of uranium238 present in 

the earth’s crust. The knowledge of the radon eff ects on human health is generating a growing attention 

by national and international authorities aimed at assessing the exposure of people to this radioactive 

gas and identifying building types and geographic areas where high indoor radon concentrations 

(IRCs) are likely to be found. However, the prediction of IRCs is not a simple task, given their 

multifactorial dependence and their substantial regional variations. There have been several eff orts to 

evaluate the impact of the major influencing factors on IRCs. In this study, we use the profile regression 

for clustering IRCs and associated covariates simultaneously. Profile regression is a non-parametric 

dimension reduction technique, set in a Bayesian framework, which allows to overcome the 

fundamental methodological issue of correlation between variables, which plagues the standard 

regression and makes the estimates of the eff ects unstable. For the case study, we refer to the geo-

referenced database of annual IRCs for the Abruzzo region (Central Italy). 
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In the last years, the analysis of knowledge, skills, attitudes of a candidate for a job represents a crucial 

point in the process of recruitment for the enterprises. Based on this consideration, this research carries 

out the evaluations of the requirements of companies that through HR company have placed 

themselves in the phase of match with the different professional figures. 

This works will present the results for the professional figure of cook from the point of view of business 

decision makers by the use of choice-based conjoint analysis (Louviere et al, 2000).  
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In the last years, the issue of health care for the elderly population is becoming increasingly relevant. 

Italy could be considered one among the oldest countries in Europe: in fact the population aged 65 and 

over is 22.6% of the Italian population with an aging index of 168.7%  (Istat_a, 2018). Moreover, a 

high percentage (49.6%) of elderly people shows at least one of chronic/chronic degenerative disease 

(Istat_b, 2018). This situation, considering an increasing 65-year-old life expectancy, will lead the 

Italian Health System to cope with a significant increase in healthcare consumption. This work will 

analyse the ordinary acute admissions in the geriatric wards of the Italian hospitals using the Hospital 

Discharge Data. Specifically the aim is to identify the risk of inappropriateness of the hospitalizations 

related to chronic diseases respect to the Italian regions. 
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Over the last decades, the advent of new technologies and the expansion of the social networks has 

raised the issue of hate on the net, the so-called "hate speech", by fueling an in-depth debate on the 

need of its legal regulation as well as on the constitutional protection of some fundamental freedoms 

in the Internet Age. In fact, the high growth of Internet has redrawn the boundaries of freedom of 

expression: on the one hand, it allows massive social interaction between users, by providing them 

with new means of expression; on the other hand, it has become the new frontier for the dissemination 

of hate speech.  Despite its wide use, there is no universally agreed definition of this term. The Hate 

Speech category, developed by US case law in the ‘70s, identifies a kind of words and speeches aimed 

at promoting hatred and intolerance towards a person or a group, because of their racial, ethnic, 

religious, cultural, gender or sexual orientation. According to the Recommendation No. R (97) 20 of 

the Committee of Ministers to member states on “hate speech”, this term shall be understood as 

covering «all forms of expression which spread, incite, promote or justify racial hatred, xenophobia, 

anti-Semitism or other forms of hatred based on intolerance, including: intolerance expressed by 

aggressive nationalism and ethnocentrism, discrimination and hostility against minorities, migrants 

and people of immigrant origin».  The legal debate over hate speech highlights the need to balance two 

fundamental human rights: freedom of expression – guaranteed under art. 10 of ECHR, art. 11 of the 

Charter of fundamental rights of the European Union and art. 21 of the Italian Constitution –, on one 

side, and equality, including the right to be protected from discrimination – guaranteed under art. 14 

of ECHR, art. 21 of the Charter of fundamental rights of the European Union and art. 3 of the Italian 

Constitution –, on the other side (Heyman S. J., 1998). Thus, the challenge that the authorities must 

face is to create an environment which can effectively counter online hate speech and, at the same 

time, can ensure the full protection of these rights, which all constitute the essential foundations of a 

democratic and pluralistic society (Tsesis A., 2009). At this regard, the reaction of legal systems has 

been far from uniform, as the result of the two different approaches adopted by the United States and 

other Western democracies. This latter reflects their historically different visions of freedom of 

expression: the American one, linked to the First Amendment of US Constitution, contrary to every 

form of limitation, and the European one, more restrictive and sensitive to respect of human dignity 

(Rosenfeld M., 2003).  The present study provides an overview on hate speech and on the fundamental 

rights involved, looking for the correct balance between them (Grimm D., 2010); at this regard, it 

examines the two alternative constitutional approaches – the American and the European one – to hate 

speech. Finally, it offers a comprehensive analysis of international, regional and national normative 

frameworks, in an attempt to identify which legal measures can be taken to counter it (Iglezakis I., 

2016).  In this context, concerted efforts are needed to effectively face this emerging phenomenon. 

The stakes are high because individuals must be guaranteed the right to express their ideas, freely but 

also responsibly, in a debate that is not compromised by the violence or the offensive nature of the 

words used.  
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a Istat – Italian National Statistical Institute, Business Statistics Department, Rome, Italy; 
b Department of Legal and Social Sciences, “G. D’Annunzio” Chieti-Pescara University, Italy 

 

Frenetic lives, income growth, change of family structure, women’s role in the labour market affect 

people food styles and future orientation to sustainability. In order to foresee possible future of food 

styles, we need to consider everyday life in which eating habits occur. This paper focuses on the 

experimental study of food habits and consumption in Italy, based on integration of forecasting and 

foresight methods. The main aim is to extend the temporal horizon of forecasting applied on time series 

data, through expert’s judgments. The extrapolation of trends are calculated on the data collected by 

the Italian National Institute of Statistics in the yearly sample survey "Aspects of Daily Life" that 

provides information on the citizens’ habits in everyday life. In particular, information on food habits 

and aspects of everyday life in the time series (2005-2016) will be considered. The process followed 

five steps: 1) forecast implemented by applying ARMA model; 2) design Delphi survey assuming the 

forecast’ extremes error as limits for experts judgments; 3) perform the first round of Delphi; 4) design 

the second round of Delphi asking the experts to give reasons for judgments outside the interquartile 

interval; 5) reiterate the process until an interval satisfying interval is reached. Through the Delphi 

survey, it has been possible to adjust extrapolations of historical trends using experts judgments about 

future change of food habits and consumption. The results of the study could allow to build scenarios 

on future developments on the food habits and consumption. 
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During the last two decades there was great attention for improved performance in the public sector. 

We know how important a good judicial system is: it permits to keep the peaceful coexistence between 

the citizens of a nation and, above all, the rights and duties that are necessary for each. In this paper 

our aim is to examine the Italian judicial efficiency, to check any territorial differences.  

The judicial system, like many other sectors of the public administration, is an industry producing a 

specific good and, accordingly, it can be studied by using the customary tools of production theory. In 

this respect, the instruments provided by production theoryare a helpful and, we believe, unavoidable 

reference point to be considered in policy decision-making in order to match expected outcomes and 

policy aims.  

Introduced in 1978 by Charnes, Cooper and Rhodes, Data Envelopment Analysis (DEA)  is a 

deterministic and non-parametric methodology which allows to evaluate the efficiency of a DMU 

relative to a given set of production units chosen for comparison. 

A very useful approach for productivity measurement in DEA is the Malmquist productivity index 

(MPI), which was named after Professor Sten Malmquist, on whose ideas the MPI is based, and was 

introduced by Caves et al. . The MPI calculates the relative performance of a DMU at different periods 

of time using the technology of a base period. Färe et al.  combined the efficiency measurement of 

Farrell with the productivity measurement of Caves et al. to construct a DEA-based MPI and 

decomposed it into two components, one of which measures efficiency changes and the other measures 

technical changes.  

In details, we apply the Data Envelopment Analysis (DEA) methodology and Malmquist indexes to 

evaluate efficiency and productivity of the Italian judicial systems, since they are recognized by the 

current literature as successful techniques to evaluate the performance of decision making units. 

Data are extracted from the annual reportof the Italian Ministry of Economy and Finance (MEF) in 

charge of administering tax justice. Based on data availability, the ordinary courts are analyzed in 

relation to the 2013 e 2015 period. 
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Taste is the ability to engage in a judgement that result in a system of manifested preferences that guide 

our consumption choices. Though involving sensory (e.g. bodily) experience taste, especially food taste, 

is not naturally determined: It reveals a habitus, that is “a socially constituted system of dispositions 

orienting thoughts, perceptions, expressions and actions” (Bourdieu, 1984). Such ingrained 

perspectives, experiences and predispositions are undergoing an epochal change thanks to the 

proliferation of new key sites productive of new consumption styles: From the global phenomenon of 

digital activism brought about by cultural convergence (Jenkins, 2006) and its related outbreak of 

recommendations about food safety and healthy eating, on the one side, to strategies of local branding 

and regulations about traceability of food origin (Grunert & Aachmann, 2016), on the other. The 

classical variables (class, status, age, gender) affecting dietary styles and food preferences are enriched 

by a range of factors that go under the definition of “culinary capital” (LeBesco & Naccarato, 2013).  

In order to investigate these various factors that shape the oncoming forms of taste, a questionnaire 

(TASC) has been created to identify and measure the performance of these factors in the main fields 

of practice in which taste – and thereby individual and group identities – is shaped in contemporary 

culture. The questionnaire consists in a first section in which the socio-demographic profiling accounts 

for old and new forms of capital by connecting eating practices with both foodstyles (diets) and 

lifeways (cuisines), as well as with eventual crosscutting values (Schwarz, 2006; Hofstede, 2011), so 

as to reconstruct the backdrops of affordability and accessibility of food consumption. The second 

section of the questionnaire investigates the performance of these factors in four main fields of food 

practice: Eating at home, with a special focus on changing patterns of family meal (Murcott, 2012) 

and domestic workload distribution; grocery shopping with particular reference to household dynamics 

of gender selves construction (Cairns – Johnston, 2015); eating out as a place of social differentiation 

(Warde, 2000); food media activism in its twofold form of socializing eating experience (Onorati & 

Giardullo, 2018) with its impact on the standards of gastronomy, on the one side, and digital food 

activism (Schneider et alii, 2018), as a chance for the rise of discerning forms of food consumption, 

on the other. 

In this paper we’re going to present the whole research project and first descriptive results of a pilote 

survey that allowed to validate the questionnaire. The survey, still open, was carried out on 270 persons 

all around the world; most of the surveyed individuals were mainly in Italy and other European 

Countries, but the sample also included a remarkable presence of African, Asian, American and 

Australian people. 
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The Forecasting uses objective data (eg, time series) and is usually applied in the short term because 

they have to respect the conditions imposed by Hempel's theory of symmetry. A forecast is considered 

more reliable than conjecture or anticipation.  

The Foresight also uses the subjective data and is a broad term covering all the forecasting methods of 

the future. It is mainly used in the study of the long-term future, but with an emphasis on the concept 

of an alternative future. 

The Futures studies use both approaches and concern the study of the ways in which futures could 

happen. The scenario can be considered the finished product of the previous ones, so we will focus on 

it more. 

 

Keyword: Forecasting, Foresight, Futures studies, scenario.  
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Central Composite Design (CCD) is the classical design used in Response Surface Methodology 

(RSM). In the last years, CCDs have been increasingly used in Food Microbiology in both research 

and industrial applications. In particular, the development of statistical methods for Design of 

Experiment (DoE) and data processing is part of the so-called Predictive Microbiology, which is a 

research area within Food Microbiology that is “intended to provide mathematical models to predict 

microbial behaviour in food environments” (Pérez-Rodriguéz and Valero, 2013). 

In terms of practical and legal applications of DoE methods, the turning point can be considered the 

transition from the interdictory principle of old national laws to the precautionary principle of modern 

European legislation (Paparella et al, 2007). In fact, according to the precautionary principle, food 

safety law shall be based on Quantitative Risk Analysis, which is the “estimation of the probability of 

occurrence of adverse effects on health following consumption of a specific product” (Notermans and 

Mead, 1996). 

In Predictive Microbiology, polynomial equations are commonly used to model the effects of different 

variables on lag phase, exponential growth rate, and maximum growth level of target microorganisms. 

These equations are often based on CCD and are built by a multiple regression procedure. More 

specifically, the most common CCDs for food applications (three variables, five levels) can be 

represented by a cube, where each side corresponds to one of the three variables. In addition, two extra 

levels (-2 and +2) protrude from the faces of the cube, and therefore they are called star points.  

We proposed the application of CCD to estimate the optimal response in different Food Microbiology 

studies, both in vitro and in situ. 

In one of our biopreservation studies (Serio et al, 2014), we used a CCD to estimate the effects or 

myrtle hydro-alcohol extract, NaCl and pH on the growth of 6 Listeria monocytogenes strains. 

Actually, the aim of the study was to develop a mix of natural compounds (myrtle berries, NaCl, and 

an organic acid) for food surface treatments, to inactivate or inhibit one of the most significant 

pathogens in chilled foods, that is L. monocytogenes. The CCD approach was confirmed to be a useful 

tool to estimate the best combination of the mix. In particular, the effectiveness of low concentrations 

of bioactive compounds in controlling cell growth was determined, although with differences among 

the strains. 

On the other hand, particular attention has to be paid when the results refer to the star points, because 

model performance can be inadequate at the edge of the model. In one of our first Predictive 

Microbiology studies (Abdullah et al, 1994), CCD was indeed very useful to identify for the first time 

the key role of meat grinding size on both shelf-life and safety of beef hamburgers under modified 

atmosphere. However, in the same study, the estimated values at the edge of the models could not be 

considered acceptable, because the growth of desired microorganisms (lactic acid bacteria) was 

estimated at temperature conditions that were not suitable for product storage (more than +7°C). By 

means of the Gompertz equations obtained for the different microorganisms, we calculated the time 

necessary to reach an arbitrary threshold of target species that were undesired for food safety 

(enterobacteria) or meat shelf-life (Brochothrix thermosphacta). The model, validated by comparing 

predicted vs. observed data, was then used in an industrial environment to upgrade processing 

conditions of modified atmosphere packaged meat. 

Although most of the applications of DoE in Food Microbiology were aimed to estimate the best 

performance of useful microorganisms, other uses of CCD for DoE in food safety studies have been 
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reported recently in scientific literature, e.g. to evaluate the contribution of packaging to microbial 

contamination of peaches (Patrignani et al, 2016) or to develop a new co-enrichment medium (Zhang 

et al, 2012). 

Overall, the results obtained by using DoE and by modelling the behaviour of food microorganisms 

can be particularly useful for finalising a process/product, as well as to evaluate the effect of a new 

ingredient/additive in product formulations.  

  

Keywords: Central Composite Design, risk assessment, Predictive microbiology. 
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Civil Aviation:  Safety & Security Risk Management 
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Ente Nazionale Aviazione Civile 

 
The intervention is inspired by the international legislation published by the ICAO (International Civil 

Aviation Organization) and has been implemented in the Community Regulations that are developed 

by the EASA (European Safety Aviation Agency).  

The intervention also illustrates the theory of James Reason known as "Swiss-Cheese" model, and 

highlighting that the absence of an adequate "safety culture" and of knowledge of mathematical tools 

to conduct quantitative analyses by the Managers have frustrated the effectiveness of the risk 

assessment and its consequent management. Currently, the risk assessments are almost all qualitative, 

especially in the Security sector.  

To this end, the qualitative risk matrices developed within the Company's Safety Management System 

are used. Quantitative methodologies exist but their use is very limited and are currently applied to the 

safety of airlines and airport operations.  

The quantitative methodology presented in the study (available in a text) for the assessment of the risk 

related to airport surveillance activities was implemented in the management of the Milan airport, 

demonstrating compliance with the security requirements set by the Community standards. It follows 

that the same analysis tools are also applicable to the reliability of flight operations or for monitoring 

the effectiveness of aircraft maintenance programs. 
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The intervention aims to provide an important overview of the related risk to the disinformation present 

on the web, considering based techniques on textual analysis or images as quantitative tools for the 

identification of the "hoaxes". Preserving the information on the web is a duty of all the insiders, 

therefore, to suggest some possible solutions for the identification of "fake news" is certanlty the best 

approach. 
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Today foods are not intended to only satisfy hunger, people have increasingly begun to understand that 

their food choices may have consequences for their well-being, mainly for their health. A substantial 

proportion of health problems could be prevented by a healthier lifestyle; for this reason, people paying 

more attention to the health benefits of food to maintain a healthy lifestyle. (Bech-Larsen and Grunert, 

2003; Magnusson et al., 2003; Chrysochou, 2010; Goetzke et al., 2014). This paper aims to give an 

analysis of the thematic evolution of food consumption and wellbeing domain by science mapping 

approach. The thematic evolution of the field is analysed using Bibliometrix R-tool (Aria and 

Cuccurullo, 2017) on all domain-related scientific articles, proceedings and book chapters indexed on 

Web of Knowledge bibliographic repository from 1992 to 2017. The bibliometric methods for science 

mapping allow us to quantify and visualize the thematic evolution of the studied field, detecting and 

visualizing conceptual subdomains (particular themes or general thematic areas). Bibliometric 

analysis, performed by Bibliometrix R-tool, has allowed us: (i) to identify the knowledge base of food 

consumption and well-being literature and its intellectual structure; (ii) to examine the research front 

(or conceptual structure) of the field; and (iii) to visualise the thematic evolution of the main topics. 

Finally, the interpretation based on the results obtained from the analysis is discussed. Keywords: 

Bibliometric studies; Science mapping; Thematic evolution; Well-being; Food consumption; Food 

Styles.  
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In the present research, the possibility to use conventional (IRMS and SPME -GC-MS) and non-

conventional analytical technique (peptide gas sensors array) to characterize and discriminate origin, 

drying process and storage analysis was evaluated using saffron samples produced in different 

countries (Italy vs other countries). The IRMS analysis, considering its high accuracy, was used to 

provide the traceability of saffron samples before the volatile analyses. Taking into account the 

chemical classes of the detected volatile compounds (aldehyde, ketones, alcohol and hydrocarbons), 

the SPME-GC-MS was able to distinguish different origin, process and storage of the saffron samples. 

The gas sensors array was used as a complement tool to conventional techniques to characterize 

complex aroma patterns and to exploit authenticity of the samples. The results showed that each gas 

sensor had very similar response, influenced not only by the main volatile compound, safranal, but 

also by the total contribution of aldehydes. No other correlations between the SPME-GC-MS detected 

volatile compounds and gas sensors array response were found. 

Data vectors belonging to the same saffron origin, process and storage categories were firstly analysed 

by univariate procedures and afterwards, by the supervised multivariate technique Partial Least 

Squares Discriminant Analysis (PLS-DA). A clear discrimination of the saffron samples was not 

possible analysing the data obtained by univariate way. Only using multivariate analysis it was possible 

to evaluate the real efficiency of the discrimination among the different saffron samples. The present 

study contributes to routine food quality control, for the characterization and discrimination of saffron 

samples with different origin, process and storage conditions using conventional and non-conventional 

techniques. 
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The intervention aims to illustrate the methodology, the steps, the main actions and the outputs adopted 

and put in place in some projects implemented in some municipalities of Abruzzo. 

Specifically, deals with the interventions made for the establishment and implementation of: the 

"TERRE VESTINE Rural District - from the Saline to Gran Sasso"; the variant to the PRG of the 

Municipality of Tollo; the construction and operation of the "Colline Teatine Rural District"; the 

evaluation of the economic sustainability -finality of the projects within the "Strategic Plan of the 

Montesilvano-Pineto macroarea" and finally the realization of the "Food Plan of the Municipality of 

Tollo". 

In the framework of these approaches from the international literature of urban local governance, the 

participatory strategic planning processes represent emblematic cases of reconfiguration of the roles 

and modalities of action of local authorities, in line with the principles promoted by the EU in its White 

Paper on European governance.  

Therefore they represent original approaches of local governance to react to the changes taking place 

and anticipate (rather than simply passively registering) the processes in progress, through the 

formulation of a "city idea" and a "city" plan (e not "for" the city) resulting from the synergies and 

common efforts of local actors, which catalyze resources in a clear and shared vision of the future, 

linked to an idea of participatory and democratic development. Original approaches because in Italy 

there is no regulatory requirement that binds local authorities to undertake any strategic planning 

process, nor is anything indicated about the relative ways of involving third parties to the local 

administration. The experiences of participatory strategic planning move from endogenous 

motivations, that is to say from the increasingly strong perception of local administrators and first of 

mayors that the centralized development model imposed from above, and the compulsory tools are 

now obsolete and insufficient for to face a system of global competition in which the optimal scale can 

no longer be strictly urban and the horizon of development is necessarily long-term. The strategic plan, 

therefore, represents and has represented for the administrations that have undertaken an absolutely 

voluntary choice. 

The intervention will follow these three guidelines: 

a) the analysis of knowledge of the characteristics of the territory of the complex of facilities related 

to the production, marketing and dissemination of typical products. 

The basic analyzes concerning the territory for the purpose of drawing up the plans concerned in 

particular land use, relations between companies, those with institutions. 

b) the quality and originality of the regulatory and planning contents inherent to the territory and related 

to the production, marketing and distribution of production. 

c) the degree of consistency of the analyzes and project proposals with the methodology of the "City 

of Wine Regulatory Plan", of the participated strategic planning. 
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The environmental protection, the territory promotion and the sustainable economic development are 

issues increasingly affecting individuals and societies, especially the local communities which have the 

important task of raising awareness and promoting virtuous behaviours. The growth of this awareness has 

certainly been fostered by the introduction of environmental education in the primary and secondary school 

programmes. Universities have also developed curricula regarding environmental issues, green economy 

and economic sustainability. Environmental awareness is largely defined; it deals with incorporating 

knowledge of all issues affecting nature, discovering which actions can make a difference in establishing 

how personal traits or lifestyle factors contribute to define a person’s environmental attitudes and 

behaviours (Shmidt J., 2007). Controversies about “organic versus heavily processed foods” or “a high fuel 

economy versus the effects of global warming” represent some examples of the influence of environmental 

issues on everyday life. The results of a survey concerning waste, commissioned by Legambiente in order 

to examine environmental awareness, opinions and behaviours of Italians, report their growing concern for 

environmental protection and their willingness to commit themselves even providing a personal 

contribution. 

Inspired by these aspects to reflect on, we carried out a survey in Apulia region to learn about the opinions 

of the interviewed people about the environmental protection and the behaviours adopted to counter the 

wastefulness and the inefficient use of natural resources.  

Thus, a questionnaire has specially been built up, composed by 28 questions split into three sections: the 

first, aimed at exploring the level of information and sensitivity towards the main environmental 

"emergencies"; the second deeply investigates the daily conduct towards the separate collection of waste, 

the daily use of polluting sources such as transportations and eco-sustainable materials; the third concerns 

perceptions and future expectations. 

The survey saw the participation of about 2,300 respondents, belonging to different age groups, involved 

by the secondary school students of the main Apulian municipalities. The analysis has been carried out to 

capture any significant differences between young people and adults pointing out the need to stress the 

importance of environmental awareness in an educational setting in order to benefit both student 

knowledge and welfare of the future generations. The findings could also provide policy directions to 

municipal and regional administrators for planning more local effective interventions. 

Keywords: Environmental awareness, Questionnaires, Attitudes, Statistical analysis. 
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The development of digital media system has redetermined the techniques of political communication, 

propaganda and culture of communication. 

Pierre Levy (2008) underlines how digital media system was decisive for the growth of a new public 

sphere, featured by: 1. universality: need of navigate within functional systems easily accessible by 

everyone; 2. transparency: total access to information sources; 3. inclusiveness: be actively involved 

in the communication process. 

In Italy, the digital public sphere has become a prime reference point of the political communication 

of information and propaganda. In fact, in the elections of March 2018 the winning parties invested a 

great amount of resources in the interaction with the Web (Russo et al, 2018). 

For a mapping of the digital public opinion traits, it is necessary to reflect on the virtuous and vicious 

phenomena connected to it. 

The instantaneousness of the Web system allows continuous network’s changes between users and the 

sharing of ideas and fragments of life in one group rather than another. Castells (2008) define this 

system "Network of choice of Network of affinities" and configures it like a net of relationships 

characterized by a communication structure extremely malleable and sensitive to the evolution of the 

orientations among the participants in the communication process.  

The peculiarity of “Network of affinities” lies in the choice to activate a netting communication system 

linked to the user choices; moreover, this kind of networks is connected to virtual social groups which 

arise out of a common idea generally associated to political, ideological and cultural mobilizations and 

activism. 

The Net activism, however, sometimes flows in social phenomena and actors in a "vicious" system. In 

this frame the term "Junk Information" categorizes a wide range of junk content spread in social media 

and composed of: false news, conspiracy theories, deliberately misleading disinformation and hate 

speeches (Oct, 2017; Cohen-Almagor, 2016; Bradshaw & Howard, 2018).  

When the information flows and "junk" public opinion are included inside an Affinity network, they 

are called “Eco Chambers”, meaning a phenomenon in which opinions, convictions and linguistic 

expressions become part of a shared and viral public sphere. (Quattrociocchi, 2015; Quattrociocchi, 

Vicini 2016). 

In this regard, our ongoing research focuses on the role of official and unofficial information networks 

in the pre-electoral, electoral and post-election communication process in Italy. The work, in progress 

in a multidisciplinary research group, takes into consideration Big Data coming from people to people 

communication and from the connections between the networks. 

Here we want to present a data analysis relating to the sphere of public opinion developed around the 

post-electoral process during the formation of the Government. In particular, we aim at describing the 

controversy about the institutional confrontation between Conte and Mattarella in order to isolate the 

phenomena of Hate and Echo in the analyzed networks. 
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Nowadays, the assessment of air quality is of great importance for defining measures for pollution 

reduction and ensuring the public health protection. Information on outdoor air quality is typically 

retrieved from air sampling networks. The monitoring stations are the tools established to measure and 

manage the compliance with national ambient air quality standards. However, these networks need 

considerable financial resources due to expensive devices and sophisticated analyses. As a result, many 

studies are aimed at identifying possible redundancy in air quality monitoring networks (see, for a 

review, Wilson et al. 2005).  

Following these lines of research, in this work we focus on ascertaining if the spatial distributions of 

Nitrogen Dioxide (NO2) concentrations are homogenously distributed in the urban area of Pescara 

(Central Italy). NO2 is traditionally used as indicator for the larger group of nitrogen oxides, widely 

proven to have a negative impact on human respiratory system as well as negative adverse 

environmental effects, such as acid rain and eutrophication of water and soil (Bell 2004; WHO, 2013). 

Air pollution data for this study consist of measurements of NO2 obtained from the city hourly air 

quality reporting platform run by Regional Agency for the Environmental protection of Abruzzo 

Region (ARTA). Specifically, NO2 measurements are taken at two monitoring stations, one designed 

as urban background station, representative of the population average exposure and located away from 

urban traffic or other direct pollution sources, and the other deemed of urban traffic type, located next 

to a one-way street, characterized from constant vehicular traffic. The analysed period is from January 

2015 to December 2017. 

The statistical methods that we used in determining intraurban NO2  concentration uniformity rely 

mainly on time series dissimilarity measures (Esling and Agon, 2012). 

To highlight seasonal variations, the analysis has been also performed separately for the winter and 

summer semester data. The case study findings support the exclusion of one the two stations from the 

determinations of NO2 in the summer semester, which could leading to a sensitive saving of time and 

resources. 

Instead, a more in-depth analysis of site specific conditions is required to verify the hypothesis of 

redundancy in the winter period. 
 

Keywords: air pollution, nitrogen dioxide, intraurban uniformity, time-series dissimilarity measures.  
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The intervention aims to enhance the revolutionary approach of the GDPR within Italian SMEs. In 

fact, the GDPR originates from the ISO 27001 and has a similar approach to the 231 organizational 

models introduction should not be seen as a significant business burden but how an important 

opportunity for corporate cultural growth, thanks to risk management culture. 
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Food can contain many biological hazards during all steps of the production chain (i.e., crop harvest 

or animal farming, food processing, and distribution) causing food borne diseases that represent a 

growing public health concern worldwide.  

The European legislation specifies that it is necessary to consider all aspects aiming at ensuring food 

safety from primary production up to food sale or supply to consumers (European Commission, 2002). 

In this context, the Hazards Analysis Critical Control Point (HACCP) system has become an important 

obligation for food business operators both in the European Union (European Commission, 2004) and 

United States (Zaibet, 2000). HACCP is based on a scientific, systematic, rational, multidisciplinary, 

and cost-effective approach controlling food potential hazards. Besides to HACCP principles, good 

manufacturing practices, such as adequate maintenance of a clean condition of all rooms and food 

contact surfaces intended to food production (Losito et al., 2017), protection against rodents and pests 

(e.g., pest control), temperature control and maintenance of cold chain, personal hygiene, and training 

programs are provided in EC Regulations (European Commission, 2004).; therefore, all food business 

operators must check each step of their production and identify the hazards associated with products 

and/or processing environment.  

Despite the existence of such detailed procedures, only few information is available about the 

evaluation of good hygiene procedures in the distribution and food service sector, because the official 

control activities are usually less frequent in these establishments than in food companies, and food 

service establishments are usually covered by local regulations. 

In this study, a detailed checklist has been prepared and proposed to the managers of different food 

service establishments located in the Abruzzo region (restaurants, bathing establishments, catering 

services, pizzerias and cafeterias) with the aim of investigating the level of knowledge and compliance 

with these important sanitary rules for safeguard of public health. The aforementioned checklist 

consists of eight blocks with a total of 27 different items concerning the main general hygiene 

requirements established by Regulation 852/2004/EC, and the answers are distinguished into positive 

and negative for compliance and not compliance, respectively. 

A multiple correspondence analysis (MCA) and then a cluster analysis are performed, in order to 

analyse the available statistical information and to group the different food service establishments 

based on similarity in terms of statements of compliance.  

Some preliminary results show that training and personal hygiene are observed by most 

establishments, as well as sanitation and update of supplier list. On the contrary, the major 

nonconformances regarded the registration documents, above all food traceability, and storage for 

incoming raw materials. 
Keywords: Food Production Chain, Hygiene Practices, Food Safety Knowledge, Statistical 

evaluation. 
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What social services must be activated in high-risk areas 
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When a calamitous event happens, it acts immediately by activating the physical aid and saving more 

human lives. Then the population is transferred to safe areas, away from dangerous situations. 

Unfortunately, the studies and actions in favor of social services are few and the first study dates back 

to 2010. In this regard there is still much to study because such services are essential to recreate the 

social fabric that has disintegrated with the disastrous event. In fact, from my previous studies, I found 

normal social change due to psychological traumas and displacements. Initially I conducted a cognitive 

research using qualitative data because the phenomenon in Italy was still unknown. 

The fact-finding survey showed that the social services of the Social Area Organizations into the crater 

were activated immediately and subsequently. 

From the interviews there was also a radical social change due to: 

1. Breakdown of social ties; 

2. Spatial disorientation; 

3. Lack of places of aggregation and service, such as the bar; 

4. Socio-territorial reorganization. 

In L'Aquila, moreover, there was also the need to recreate and invent the work and reactivate the school 

service as soon as possible, to allow parents to be more serene in the search for a new job and in the 

handling of paperwork related to the earthquake. 

Now in these areas it is a new phase and a more structured research is needed. The starting point is 

knowing what has happened in recent years in the social sphere, which services still need to be 

activated to recreate the social fabric and what must be done to activate ad hoc social services in a 

high-risk territory. 
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We introduce a hierarchical spatio-temporal regression model to study the spatial and temporal 

association existing between health data and air pollution. The model is developed for handling 

measurements belonging to the exponential family of distributions and allows the spatial and temporal 

components to be modelled conditionally independently via random variables for the (canonical) 

transformation of the measurements mean function. A temporal autoregressive convolution with 

spatially correlated and temporally white innovations is used to model the pollution data. This 

modelling strategy allows to predict pollution exposure for each district and afterwards these 

predictions are linked with the health outcomes through a spatial dynamic regression model. 
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Robotic technology have been applied in surgery since 1980. Orthopaedic surgery began to use robots 

in 1992. In the last years, robotic systems has progressively increased, in order to allow better short-

term radiological outcomes and to improve accuracy and reproducibility with the goal of better 

outcomes, if compared with standard orthopaedic procedures. The use of this technology in orthopedic 

surgery, specifically in the field of orthopedic prosthetic surgery, is aimed at increasing the 

components alignment precision, in order to obtain a more effective ligamentous balance. The question 

we were wonder ourselves is: is robotic technology really essential in orthopedic surgery? Is the 

relationship between costs and benefits really favorable? Even if robotic systems are currently high-

cost, they will have to prove that they are cost-efficient, in order to be regularly applied. If this is the 

case, it is likely that this technology will play an increasingly important role in providing better health 

care at really lower costs. Robotic surgery is less the a revolution, but it is more then a process of 

evolution and we can currently conclude that its place in the field of orthopedic surgery, in the future, 

is more than assured. The aim of our study is to evaluate the current applicability of robotic technology, 

applied to orthopedic surgery and its future developments.  
  

 

  



Statistics and the Assessment, Control and Scenarios of Risks  

77 
 

 Personal future and delphi expert consensus: two promising 

methods in mental health research  –  a pilot study in a sample 

of bipolar  patients 
 

 Roberta Vecchiottia,b Alessandro Valcheraa,b 
aVilla San Giuseppe Hospital, Hermanas Hospitalarias, Ascoli Piceno, Italy; 

 bPolyedra Research Group, Italy; 

 

Bipolar disorder is a chronic and severe and often relapsing mental disorder that is characterized by 

abnormal mood and behaviors that often dramatically impair functioning. Its chronic course is 

associated with high rates of morbidity and mortality, making bipolar disorder one of the main causes 

of disability among young and working-age people (Vieta E., 2018).  In the last decade, the Delphi 

method has shown its value in mental health related expert studies. Delphi and other consensus 

methods underpin the methodologies of evidence-based medicine. 

Delphi methods have been used to explore effective self-management of sub-threshold unipolar 

depression symptoms (Morgan and Jorm, 2009), antidepressant use (Pacchiarotti et al.,2013) and the 

development of guidelines for caregivers of people with BD (Berk et al.,2011). 

Current research on ‘Personal Futures’ consists in applying methods useful in order to investigate the 

subject’s ‘future’ in his/her own individual sphere, aiming at increasing the individual’s awareness 

about his/her ‘potential futures’ as well as his/her ability in planning in order to achieve his/her ‘goals’. 

The main aim consists in building and improving the life of the person and may have some influence 

in changing/enhance the various aspects of the subject’s life. 

With Personal Futures Planning, all of the significant people influencing an individual’s life, together 

with the individual they make decisions and plan appropriate actions as a unified group. The 

participants in the process try to identify what the ideal situation might be in the person’s future. 

The use of the methods to investigate the ‘future’ promotes the development of a consciousness able 

to anticipate and, hence, to faster react in response to an unpredicted modification, both at individually 

as well as at collectively level.  

Within this theoretical background, the ‘Personal Future’ methods also appear to cover the main 

objectives of the Mental Health, as they may be tools extremely effective in order to increase the 

quality of clinically significant outcomes over the course of the treatment.  

Effective treatment of bipolar disorder is an ongoing challenge for patients and clinicians. Further 

studies and  new options for the treatment of bipolar disorder are required to improve functional health 

outcomes for patients. 
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Six Sigma project based on reliability, in which the result of the project allows to manage the risk with 

regard to a criticality assessed in the production phase and in the sales network. The work will highlight 

reliability, representing a management strategy as a compass to manage risk. 
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The work emphasizes that technology is today able to automatically detect a large amount of data from 

production processes and record them in real time, aimed at analyzing the risk on the product / 

production. This allows for safer and more timely decisions, based on a much larger amount of 

information than before and on their standardized processing, and then because at least many of the 

operational decisions can be taken automatically. This approach obviously involves considerable 

benefits on quality and costs, but also requires a reorganization of the company, not free from risks, 

social repercussions for the likely reductions of personnel and the need to adapt / enrich the skills of 

the employees. Since the implementation of the "Factory 4.0" will be planned over a certain period of 

time, the methodological tools on a statistical basis, from the simplest to the most sophisticated (Neural 

Networks and Diagnostics) are highlighted in a synthetic way but with clear indication of the utilities 

from Firme), found to be really effective in business applications. The aim is to highlight a series of 

opportunities, already tested and available, that can guide the use of company data and requests to be 

addressed to computer scientists. 
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The study of performance represents a fundamental and permanent aspect in the Italian healthcare 

system. The exhortations to move from a culture of means to that of results (NPM) appear numerous 

and generate new situations for all operators in this particular sector.  

This work focuses initially on the content and form of performance and then on the presentation of 

various models and concepts that help to better understand the meaning of performance, its lines and 

its modes of piloting. It then presents and defines a further conceptual framework of performance 

through a model called HSPA (acronym of Health System Performance Assessment) applying it to the 

context of a local health authority in the Marches’ Region.  

We exhibited a tableau de bord of 46 indicators that allowed us to inspect a performance approach in 

all the domains of the model through the use of pictograms, examining its strengths and weaknesses 

in order to facilitate corrective actions.  

In the context of the Marches’ Region, our research has examined the study of socio-economic health 

inequalities through the level of education in reference to systematic disparities in indicators related to 

health status, accessibility to care, adequacy of services and health promotion. Finally, through a 

bivariate measure of relative inequality (concentration index), the state of health was measured on the 

population ordered by income level. The analysis revealed that in the Marches’ region, inequalities 

exist and are particularly linked to income and education disparities. For more than two decades  

regulators, policy makers, researchers and clinicians have endeavoured to improve the quality of 

healthcare by designing and applying indicators of performance. Moreover, with the signing of the 

2008 Tallinn Charter on Health Systems, the member states of the European region of the World Health 

Organisation (WHO) formally committed themselves to transparency and monitoring and evaluation 

of Health System performance.  

Furthermore, the WHO and others have attempted to rank health systems for the insights gained for 

global comparisons, while patients have an interest in selecting the best provider for treatment for their 

particular conditions and knowing that their taxes are being spent wisely. To meet these multiple 

demands, performance indicators help local health authorities to monitor and plan the delivery of 

services. At the same time there is a need to use a performance framework designed to routinely 

monitor aspects of healthcare performance such as effectiveness, efficiency, safety, and quality. The 

present study aims to explore the setting up of a performance measurement system for a Regional 

Health Authority and a District of the Marches Region in Italy. In a first conceptual phase the indexed 

and grey literature will be searched to identify international experience with performance measurement 

(what conceptual framework is used? Which performance indicators are included? etc.). Experts of the 

Regional Health Authority of the Marches Region were contacted to explore the strength and the 

weakness of their performance measurement systems, their validation and evaluation and their use by 

policy makers.  
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Building on an international comparison and then a consultation of experts in the field, a conceptual 

framework was developed for the Marches Region following the literature developed in The 

Netherlands and Canada. Health System performance is grouped into 5 dimensions including quality, 

accessibility, efficiency, sustainability, equity.   

Quality is further subdivided into 5 subdimensions including effectiveness, appropriateness, 

safety,continuity, patient centeredness. It is proved that the integrative model of Sicotte et al., proved 

to be useful to highlight the relations between the different dimension of performance and can in fact 

be used to concretize the conceptual framework.  

The selection of indicators was based on the following criteria:  

• Importance;  

• Relevance;  

• Feasibility;  

• Reliability;  

• Validity;  

Most focus was placed on healthcare structural and process indicators and organizational 

output/outcome including impact on efficiency, equity, and health gain.  

The source of data utilized were: Health for all provided from WHO with reference to the Marches 

Region and municipalities. This database contains 4000 indicators regarding:  

• Socio-demographic characteristics of the area investigated;  

• Life styles of the population investigated;  

• Life expectancy;  

• Accessibility of care;  

• Appropriateness;  

• Health promotion.  

Maximal use was made of routinely collected regional available data (administrative database, national 

register, international heath data, Eurostat). For all indicators national/regional and local values were 

presented. Socio economic disparities as well as benchmarking results of EU15 country were 

systematically performed. All results were presented in synoptic tables with colour coding.   

Specific attention was also given to indicators for which there is no data in the Marches Region. This 

forms the basis of recommendation to policy makers for new data collection.  

The District Health System performance report contains 46 measurable indicators. These are classified 

by domains of care (i.e. preventive, curative and end of life care) and dimensions (regarding 

accessibility, quality of care, efficiency, sustainability, and equity).  

Further interesting results regards equity and inequalities in health. Our results confirm that those with 

higher education level live longer and have fewer health problems than those who have lower 

education.  

Finally, through a bivariate measure of relative inequality (concentration index), the state of health 

was measured on the population ordered by income level. The analysis revealed that in the Marches’ 

Region, inequalities exist and are particularly linked to income and education disparities.  

An important achievement of our research was to develop a broad conceptual framework of the health 

system performance indicators in the Marches Region upon a consensus among researchers and experts 

in this particular field.  

The indicators, divided by domain, provide information on the work done by health Authorities, the 

staff they employ and the resources they use.  

In fact, performance assessment is an important mean to evaluate where and to what extent a given 

health sector achieves its goal and it is the only one for the system improvement.   
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A set of 46 measurable indicators is analysed and results are interpreted following the five dimensions 

of conceptual framework: accessibility, quality of care, efficiency, sustainability and equity.  

Finally, an important part of the research concerned the study of inequalities of health. After describing 

the concentration index used for the analysis, our research focused on the study of inequalities that 

socio-economics disparities produce in terms of health, measuring through the  

use of various indicators, both objective, such life expectancy, access to socio-health system, and 

subjective, such as perceived health. 

 

 

 

 

 

 

 

 

 

 

 

 
 


