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Abstract  

Il Benessere equo e sostenibile (BES) deriva dall’azione congiunta dell’ Consiglio 

Nazionale dell’economia e del lavoro (CNEL) e dell’Istituto Nazionale di Statistica 

(Istat) al fine di proporre un insieme di indicatori per la misurazione del benessere 

degli individui e delle società, al di là del PIL. Lo scopo di questa tesi è quello di 

sintetizzare gli oltre 100 indicatori del BES in un indice diviso per generi, utilizzando 

l’indice di Mazziotta-Pareto, in modo da evidenziare le discrepanze tra questi ma 

anche le differenze tra le regioni italiane, in termini di benessere e sostenibilità, negli 

anni dal 2009 al 2019. 

L’analisi e la descrizione dei diversi aspetti del benessere può, oltretutto, fungere da 

facilitatore per l’attuazione di risoluzioni adequate da parte delle politiche pubbliche 

italiane, così da operare efficacemente per migliorare la situazione di benessere 

individuale, regionale e, di conseguenza, nazionale. 

I principali risultati riscontrati dal punto di vista di discrepanze di genere 

evidenziano la superiorità dei valori della divisione “maschi” rispetto a quelli della 

divisione “femmine”, i cui valori difficilmente riescono ad eguagliare, e raramente 

superare, quelli dei maschi. Da un punto di vista spaziale, le già presenti differenze 

economiche tra Nord, Centro e Sud Italia vengono riconfermate anche sul piano del 

BES. Inoltre, questi risultati sono stati confermati da un'analisi “cluster”, che 

propone un numero auspicabile di quattro gruppi ricalcando la divisione italiana già 

esistente. In ultima analisi, da un punto di vista temporale, dal 2009 al 2019 si 

afferma un miglioramento generale delle condizioni di benessere, sia a livello 

regionale che tra generi. 

In conclusione, viene strutturato un ”diagramma di correlazione“ per investigare le 

possibili correlazioni tra gli indici BES e il PIL pro capite delle regioni italiane. 

Benché sia evidente una certa correlazione tra i due (e per entrambi i sessi), i 



risultati non sono sufficienti per affermare univocamente un legame tra l'indice ivi 

creato, lasciando spazio per ulteriori ricerche.  



Abstract (English version) 

Equitable and Sustainable Well-being (BES) derives from the joint action of the 

National Council for Economy and Labour (CNEL) and the National Institute of 

Statistics (Istat) to propose a set of indicators for measuring the well-being of 

individuals and societies, beyond GDP. The aim of this thesis is to synthesise the 

more than 100 BES indicators into an index divided by gender, using the Mazziotta-

Pareto index, in order to highlight the discrepancies between them but also the 

differences between Italian regions, in terms of well-being and sustainability, in the 

years from 2009 to 2019. 

The analysis and description of the different aspects of well-being can, moreover, act 

as a facilitator for the implementation of adequate resolutions by Italian public 

policies, so as to work effectively to improve the situation of individual, regional and, 

consequently, national well-being. 

The main results found from the point of view of gender discrepancies highlight the 

superiority of the values of the "males" division with respect to those of the "females" 

division, whose values hardly match, and rarely exceed, those of males. From a 

spatial point of view, the already existing economic differences between Northern, 

Central and Southern Italy are also reconfirmed in terms of BES. Moreover, these 

results have been confirmed by a 'cluster' analysis, which proposes a desirable 

number of four groups following the already existing Italian division. Ultimately, 

from a temporal point of view, from 2009 to 2019 a general improvement in well-

being conditions, both regionally and between genders, is affirmed. 

In conclusion, a 'correlation diagram' is structured to investigate possible 

correlations between BES indices and GDP per capita in Italian regions. Although a 

certain correlation between GDP per capita and the BES index is evident for both 

genders, the results are not sufficient to unequivocally state a link between the index 

created here, leaving room for further research.  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Introduction 

The purpose of this thesis is to synthesise the dashboard of indicators of the Italian 

Equitable and sustainable Well-Being (the Italian acronym BES: Benessere Equo e 

Sostenibile) into an index divided by genders, so as to to underline differences 

among the Italian regions and discrepancies among genders.  

This analysis has wide applicability since it can serve as a helpful insight to depict 

vividly the Italian current situation (in terms of social and political wealth and 

environmental sustainability) on which the Italian public policy can effectively 

operate to enhance the regional and national well-being. 

On this behalf, the emerged international problem about finding alternative methods 

to the Gross Domestic Product (GDP) will be presented, which will be recognised 

not to be adequate in measuring the well-being of the society. From this, it will be 

presented the emergence of the Italian BES, thanks to the joint work of the National 

Council for Economics and Labour and the Italian National Institute of Statistics. 

The second chapter will firstly present the growing interest in measuring BES by 

gender which gives useful informations on how the status of both males and females 

is, to secondly describe the considered BES database (given form the Istat website), 

dived by Gender and Regions, in order to explain in a further table the methodology 

used to estimate the missing values from the database.  

On this behalf, will be provided a complete dataset so as to construct a BES index 

divided by gender for each Italian Region (considering a time span of ten years from 

2009 to 2019) by implementing the Mazziotta-Pareto Index. This method will be 

used to aggregate in one index each indicators of each domains; after that the 

computed indices from each domain will be synthesised in a further index, so as to 

conclude with a single BES index given for Genders and Italian regions. 



Furthermore, to better understand possible differences among genders, it will be 

computed another BES index, in which indicators selected ad hoc from almost each 

domains will be aggregated.  

The results of these calculations will be discussed in the final chapter, first 

considering all the indicators of the twelve domains in a single index given by region 

and genders, then by selecting few indicators from each domain, so as to find 

possible differences among women and man of each regions. Several maps of the 

BES index in Italy will be provided to assess possible distances among regions which 

will be grouped (from the less distant to the more distant) by computing a cluster 

analysis.  

The last question will be addressed at the end of this chapter so as to answer to the 

possibility of finding any correlation between the constructed BES index and the 

GDP per capita of each region.  



Chapter 1: Equitable and Sustainable Well-being 

The aim of the first chapter is to give an explanation of what is the Equitable and 

Sustainable Well-being (BES). 

Starting with the ideas of Robert F. Kennedy (RFK), it will explore the motivations 

of the international debate “beyond GDP” whose aim is to propose alternatives 

methods to the Gross Domestic Product, which is not adequate to assess the well-

being of the nation. On this behalf, the Italian joint proposal between the CNEL and 

Istat of the BES project will be illustrated.  

1.1. The origin of BES 

1.1.1. Beyond GDP 

In order to properly define the Italian BES and what is its purpose, it is relevant to 

understand why it was created. Indeed, the origin of BES goes back to the international 

debate on the inadequacy of GDP to measure the growth and progress of societies and 

nations. <<In 1934, Simon Kunetz, promoter of the reform of American national 

accounting and de facto inventor of GDP, already considered this measurement tool 

inadequate to define the well-being of a nation>> Gualaccini, Bruni, 2012, page 36. 

  

Furthermore, it is possible to trace the beginning of the said debate back to the famous 

words of Robert F. Kennedy, who closed his symbolic speech at the University of 

Kansas in 1968 by stating that:  

Yet the gross national product does not allow for the health of our children, 

the quality of their education or the joy of their play. It does not include the 

beauty of our poetry or the strength of our marriages, the intelligence of our 

public debate or the integrity of our public officials. It measures neither our 

wit nor our courage, neither our wisdom nor our learning, neither our  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compassion nor our devotion to our country. It measures everything in short, 

except that which makes life worthwhile.  

Robert F. Kennedy, 1968. 

On one hand, RFK wanted to criticise United States’ consumerisms and materialism, 

which trigger the mechanism of "produce to consume and consume to produce more", 

thus entering into a vicious circle that does not provide any useful information for 

assessing the well-being of the person as such and not as a consumer or producer. 

Therefore, an international debate began to find alternative measures to GDP. In this 

regard, the organisation of the 'Beyond GDP' conference by the European Commission 

in 2007 was aimed at developing greater interest in the topic among European political 

leaders; in fact, from this point, work has been done at an international level on the 

creation of an alternative index to the measurement of economic growth to measure 

instead the well-being of the nation's citizens. This was not an entirely easy process, and 

indeed there were many difficulties in understanding what to consider and how to 

measure it, and two major problems raised. 

The first problem regarded the construction of a single, simple and comprehensible 

index for everyone, like it is the GDP. There have been various attempts to create a 

single indicator (e.g. the Human Development Index (HDI); the Gross National 

Happiness Index (GNH); the Canadian Index of Well-Being) which have, however, 

confirmed their weak and very limited significance in measuring well-being. 

However, going beyond GDP does not mean only engaging in the 

construction of a significant synthetic indicator, but also going beyond 

the logic of the market as a value in itself. The measurement of well-

being is not a purely technical problem, but rather it reflects the 

values and preferences of a society and its citizens. So, it would make 

little sense to compare the well-being of a country using a single 

indicator. For this reason, it is necessary to move from the 

unidimensional point of view embedded in the GDP to a 

multidimensional one.  

Ciommi et al, 2017, page 475.  
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Consequently, the most successful approach is the one that allows the provision of a 

plurality of indices. Thus, according to its needs, the government can choose on which 

aspects to concentrate (or not) its policies. The international debate has given rise to 

several proposals, intended as a starting point to which variables are added, changed or 

better analysed, as a real creation process, which with time and adequate evaluations 

can actually provide accurate measures of the social well-being. Among these, the re is 

the Better Life Index <<drawn up by the OECD (Organisation for Economic Co-

operation and Development), which brings together the 34 most advanced market 

economy countries>> (…) <<allows each country to draw up its own "super-index" by 

varying the weight attributed to the various components>> Panebianco, 2012, page 681. 

Another proposal is the Social Progress Index (SPI), developed by the Social Progress 

Imperative, an US American globally acting nonprofit Organisation whose aim is to 

gather and publish profound datasets ab out social and environmental well-being of the 

countries of the world. 

The second difficulty is the need to provide a measure of sustainability. Hence, 

according to the Commission:  

A central role should also be given to sustainability, not only as 

environmental sustainability, but as the ability to maintain the same 

level of well-being overall for future generations. The broad guideline 

is to measure sustainability on the basis of resource stocks and their 

changes, to understand whether they are increasing or decreasing, 

and to identify critical thresholds that set off alarm bells (such as the 

fuel reserve indicator in cars) 

Baldassari E., 2015, page 10.  

1.1.2. Equitable and Sustainable Well-Being (BES) Index 

In 2010, Italy inserted itself in the said debate, with the joint proposal of the Italian 

National Institute of Statistics Istat and the National Council for Economics and Labor 

(CNEL), proposing a multidimensional index, the Equitable and Sustainable WellBeing 
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(BES). The latter, according to the president of the National Institute of Statistics, 

Enrico Giovannini, is intended to, specifically, mean: <<Well-Being: multidimensional 

analysis of the relevant aspects of citizens' quality of life; Equitable: attention to the 

distribution of the determinants of well-being among social subjects. Sustainable: 

guarantee of the same well-being also for future generations>> Giovannini, 2012, page 

8. 

By developing this project, Italy is in the vanguard of nations, giving importance to the 

issue of its citizens' wellbeing and above all to how it can be assessed and improved 

over the years. It is an important project for the progress of a nation, because among the 

objectives of economic policy there is no longer exclusively the maximisation of the 

gross domestic product, but in fact it opens the way to a new conception of the 

relationship between the quality of life of citizens and the public policies of that 

country. <<This project is aimed at identifying the most suitable measures to represent 

the progress of the country and the territories towards increasing the well-being of 

citizens>> Camera dei Deputati, 2018. Referring to the definition given by Istat the 

purpose of the BES is <<evaluating the progress of society not only from an economic, 

but also from a social and environmental point of view. To this end, the traditional 

economic indicators, GDP first of all, have been integrated with measures of the quality 

of people’s life and of the environment>> Istat, 2021 (c).  

Since 2013, every year Istat publishes the BES Report highlighting the changes that 

have taken place in that year and providing useful information on the indicators 

collected and their trends during the year. <<Statistical indicators are particularly 

important for designing policies and assessing their effects on the well-being and 

progress of society. The choice of these indicators is a crucial step because,…, “what is 

measured” influences “what is done”>> Gualaccini, Bruni, 2012, page 37.  

 

According to the BES report of 2020, published by Istat, the large set of indicators 
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(initially 134, currently 152)  chosen for the said purpose are grouped into 12 1

dimensions which are representative for:  

1. Health 

2. Education and training  

3. Work and life-time balance  

4. Economic well-being  

5. Social relations 

6. Politics and institutions  

7. Security  

8. Subjective well-being  

9. Landscape and cultural heritage 

10. Environment 

11. Innovation, research and creativity  

12. Quality of services 

The decision to adopt these 12 domains was taken following direct consultation with 

Italian citizens. 

In 2018, they were asked to rate the importance of the BES domains 

on a scale of 0 to 10 in order to understand which of the proposed 

domains could be significant in defining quality of life. In general, the 

12 domains are confirmed as relevant to people's well-being and 

almost all receive an average rating of over 8>>  

Istat, 2018, page 10.  

  

1.1.3. Economic planning  

As a reconfirmation of the importance of BES, in 2017 the << Law no. 163/2016, which 

reformed the Italian Budget law, provided that the Equitable and sustainable well-being 

The definition of the indicators of the twelve domains of the BES is consultable in Table 2.1.
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indicators should contribute to define those economic policies which largely affect some 

fundamental dimensions for the quality of life>> Istat, 2021 (b).  

The positioning of equitable and sustainable wellbeing among the Government's 

economic policy objectives means focusing attention on aspects not previously 

considered, but which determine and influence the wellbeing of the citizen, hence the 

subject to which the Government's main actions are addressed. This important initiative 

gives Italy a primate, indeed <<Italy is the first country in the European Union and the 

G7 to include in its economic planning - in addition to Gross Domestic Product (GDP) - 

indicators of fair and sustainable wellbeing>> Ministero dell’Economia e delle Finanze, 

2017, page 7.  

The aim is to integrate these indicators in order to understand and improve the impact of 

economic policies on the 12 dimensions of the BES. But also to use them to predict 

future changes and be ready to react accordingly. 

<<A first set of 4 indicators (Adjusted gross disposable income per capita, Disposable 

income inequality, Non-participation rate, Emissions of CO2 and other greenhouse 

gasses) was analysed in the DEF 2017>> Istat, 2021 (b). 

The choice of these four indicators is essentially due to their efficiency in measuring, 

better than GDP, actual per capita well-being and taking into account phenomena that 

are impossible to perceive using GDP. For example in the case of the dimension of 

work, it is not only a: 

source of income, but also a factor of social inclusion and self-esteem. 

The rate of non-participation in employment corresponds to the ratio 

between the sum of the unemployed and those available for work, and 

the total labour force (all referring to the age group between 15 and 

74). Compared to the unemployment rate usually considered in the 

DEF, this indicator also allows the discouragement phenomenon to be 

taken into account. 

Ministero dell’Economia e delle Finanze, 2017, page 9.  
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Bearing these data and statistics in mind, it is easier for the government to propose 

initiatives aimed at increasing collective wellbeing both for the current society and for 

future ones. In fact, <<a far-sighted policy aims not only to increase well-being today 

but also to guarantee its sustainability in the long term, so as not to compromise the 

possibilities of future generations>> Ministero dell’Economia e delle Finanze, 2017, 

page 10. 

1.2. The Road to BES  

1.2.1. Before the BES (from 1861 to 2011)  

Although the conception of the BES came only in 2011 and its publication in 2013, it is 

possible to trace the trend of the various dimensions also for the years before this date. 

On this matter, the work of Professor Ciommi M., et al. (2017), proposes a 

computational of BES dimensions in the long run (from the unification of Italy in 1861 

to 2011). The work collects 41 long time-series of indicators, covering eight aspect of 

well-being, in order to construct <<composite index for each of the eight domains of 

historical well-being of the Italians, following the methodology proposed in Mazziotta 

and Pareto>> Ciommi et al, 2017, page 5.  

Therefore the work proposes the construction of composite indices referring as much as 

possible to the current dimensions of the BES, considered collectively important for the 

definition of the well-being and sustainability of the nation. Considering Figure 1.1. it is 

possible to see the trend of the 8 dimensions.  

<<Looking at the entire period 1861–2011, the relative changes are very high: economic 

well-being has increased by 79% and education by 69%, while security and 

environment register negative variations of 20 and 27%, respectively>> Ciommi et al., 

2017, page 496. 

7



It is important to notice that this work has several data limitations, so they << have 

chosen those indicators that over time contribute always either positively or negatively 

to the well-being of Italians>> Ciommi et al., 2017, page 480.  

1.2.2. Current Italian situation 

In the ten years from the beginning of the BES project, the overall Italian picture was 

positive, showing progressive improvements in different dimensions of the BES.  

According to Figure 1.2. , it is evident that the improvement is visible over a period 2

of 10 years. Overall, in Italy, the most affected dimensions that are deteriorating are 

security, innovation, economic well-being and social relations. The remaining eight 

dimensions are in a gradual but visible improvement. However, these improvements 

will be, in most dimensions, drastically cancelled out by Covid-19, according to the 

report of 2020 (it must be noted that the 2020 is a year that will not be considered in 

the further analysis since there are too many missing data and the elected time span 

goes from 2009 to 2019).  

 For each domain, in the figure for Italy in parenthesis the number of indicators figures by geographic area the comparison is based on 108 indicators instead domain; 3 2

indicators for Environment; 1 indicator for Innovation, research and 0% 20% for which the comparison between the latest available year and the of 115, excluding those for 

which data are not available (2 indicators creativity; 1 indicator for Quality of services).

8

Source: Ciommi, et al. (2017), Figure 9, Have Your Cake and Eat it Too: The Well-Being of the Italians (1861–2011), page 499.

Figure 1.1. Composite indices of the BES domains over time (1861–2011). 



Thus, to give a brief insight of what is the current situation, in the BES 2020 report it 

is pointed out that 

The health emergency has had a serious impact on an already under-dynamic 

and segmented labour market and has forced a halt in cultural participation. 

In this context, citizens' fears about their future situation are understandably 

increasing and the share of people who are very satisfied with their lives 

remains low. On the good news side, after years of decline, citizens' interest 

in civic and political issues has shown signs of recovery and their sensitivity 

to climate change continues to increase. The presence of women in decision-

making places has made progress, albeit slowly. Crime has been 

progressively reduced. Some environmental indicators, such as those 

monitoring waste management, have shown a favorable trend.  

Istat, 2021 (a), page 2. 

This new situation is truly dramatic, considering that Italian citizens consider health to 

be one of the most important domains for assessing their well-being. The scenario 

9

Source: Istat, 2019, (a) Figure 3.-BES Report 2019: Equitable and sustainable well-being in Italy, page 1.

Figure 1.2. Trend of BES indicators: comparison between latest available year (2019) and 2010 by domain 
and geographic area. Percentage of total comparable indicators.



becomes even more worrying when one considers the future repercussions of these 

dramatic changes. This will certainly be a national problem, but unfortunately also a 

global one. As stated by Istat President, Enrico Giovannini, in 2013 for the presentation 

of the BES report, this project also aims to <<make the country more aware of its 

strengths and the difficulties to be overcome in order to improve the quality of life of its 

citizens, both current and future, placing this concept at the basis of public policies and 

individual choices>> Istat, 2014, page 8. On this behalf, the assessment and 

consideration of the BES indicators will be of significant importance in order to 

overcome the current situation, which still leaves us frightened and concerned.  

1. 3. The BES in the scientific literature 

Highlighting the importance of BES measurement and its implementation for the 

country's public and economic policy decisions, in order to have more accurate 

assessments, initiatives for BES measurement have been published not only at national 

but also at sub-territorial level. The obvious aim is to conduct an even more accurate 

analysis in order to better capture inequalities and more effectively consider possible 

measures to address them.  

In 2012, the Istat President, E. Giovannini, opened possible practical applications of the 

BES, such as:  

-Accompanying technical reports could assess the impact on broad 

regulatory interventions with respect to the domains of the BES 

- The BES Report could be presented and debated in Parliament and, for 

sectoral aspects, in the relevant parliamentary committees. 

- A suite of statistical and econometric models capable of integrating 

economic, social and environmental aspects could be developed to support 

analyses aimed at ex-ante assessment of public policies 

- The elaboration of the information base necessary for the measurement of 

BES, even at a high territorial level (regions, provinces, metropolitan areas, 

etc.) could be included among the mandatory tasks of Istat and the National 

Statistical System 

10



- The selected indicators could be the object of information campaigns within 

the spaces dedicated to institutional information. 

Giovannini, 2012, slide 30. 

Hence, the growing interest in this topic has led to collaboration between Istat and 

the nation's local authorities so that indices of well-being and sustainability can be 

developed on a territorial basis. This means that it is possible to have a specific 

measurement of BES indicators in relation to, for example, the Italian province in 

question and to compare it on a national level.  

It is clear that conducting such a study is useful not only for deepening the 

measurement of the well being indicators by the local authorities of their own 

citizens, but also allows them to recognise areas that are lagging behind or still weak, 

so to speak, and provide adequately for their improvement.  

1.3.1. BES of the provinces 

BES indicators look at the territory in aggregate terms, the purpose of this section is 

to describe the work carried out by local public authorities in constructing BES for 

the provinces and UrBES, which instead refers to well-being at an urban level. 

<<The database relates to 11 domains of BES; subjective well-being is not measured, 

due to lack of sources of adequate statistical quality, while several components of 

well-being are described by means of additional measures>> Istat, 2019 (b), page 8. 

In this way, it is possible to grasp the differences and similarities of the Italian 

territory in terms of well-being and sustainability and produce an adequate plan of 

action to be implemented by the policy making. <<After the general assessment of 

the domain based on the description of the indicators' performance, the focus is on 

the relative position of the provinces through the analysis of their position in the 

national distribution in the first and last available year>> Istat, 2019 (b), page 11.  
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With a variety of time series available, it was possible to assess trends from 2004 to 

2016. In the range period from 2008-2014 the tendency of the provincial BES is 

critical since after the economic crisis several domains have been worsened and in 

this sense inequalities among provinces are increased. In conclusion, it is possible to 

construct an overview of the main results. 

<<In the health sector all indicators improved between 2008 and 2014, mortality due 

to dementia presenting the sole exception, especially in the provinces of northern 

Italy. (…) In the domain of education and training, whilst all indicators are in 

continuous improvement at a national level, every single one of them shows a blatant 

discrepancy between Northern Italy and most (sometimes all) of the provinces of 

Southern Italy (…) Also the work domain has a profile which is strongly 

characterised by territorial differences that see Southern Italy at a constant 

disadvantage with respect to the rest of the country in both employment and non-

participation in work. (…) This trend manifests itself also in the closely related 

domain of economic well-being with indicators describing segmented and very stable 

patterns over time.(…)In the domain of landscape and cultural heritage one finds a 

very concentrated and stable territorial profile over time, which denotes a significant 

advantage for the Centre in most categories>> Istat, 2019 (b), pages 155-157. 

1.3.2. UrBES: a local measurement 

In addition, to what already explained, there is a further project, also coordinated by 

Istat: the <<UrBES>>. In February 2012, President Giovannini, together with ANCI, 

invited the Mayors of metropolitan cities to make themselves available for the 

construction of a measure of equitable and sustainable well-being at the urban level. 

This initiative was also well received by municipalities not belonging to metropolitan 

cities, such as Bolzano, Brescia, Pesaro and Urbino.  

The project is based on a smaller number of indicators as it is not possible to analyse 

such a large number of indicators due to the limited data available at local level. 

Thus, 10 out of 12 domains have been analysed and for the remaining two domains 
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Istat proposes additional indicators in order to allow their evaluation. It is, however, 

an evolving project, based on collaboration with municipalities in metropolitan cities 

and with citizens themselves. Citizens can evaluate the actions and measures taken 

on the municipality's website, in order to state whether they are satisfied or no. 

Collecting these feedbacks is the baseline for the drafting of the UrBES report, 

triggering a continuous mechanism that feedback is passed on to action, which is 

then evaluated again and sent as feedback, and so on. Individual municipalities were 

also able to deepen their measurements by proposing different indicators based on 

existing statistics or areas of specific interest to that municipality.  

The overview of the indicators adopted in 2015 are shown in Figure 1.3. In general, 

the trend of BES in cities sees important inequalities between cities in Central-

Northern and Southern Italy. Negative differentials are observed, as to be expected, 

<<with respect to income, material living conditions and employment, but they also 

touch significant elements in other BES domains: from life expectancy to schooling 

levels>> Istat, 2015, page 13.  

For example, according to the <<UrBES Report>> of 2015, published by Istat, for 

the life expectancy indicator, Florence, Bologna, Bari and Milan are 80 (males) and 

85 (women) years; instead, Naples, Palermo and Catania are under 79 for males and 

under 84 for women.  

Nevertheless, the South presents positive performances for some indicators of the 

security domain where, for example, for thefts in houses cities of the Northern Italy 

score above the Italian average. 
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Source: Istat, 2015, Figure 1- UrBES:il benessere equo e sostenibile nelle Città, page 10.

Figure 1.3. Overview of indicators of the UrBES Report 2015



1.4.	 Methods 

As explained in the previous paragraphs, it was realised that the BES index had to be 

multidimensional, given the difficulty (and perhaps also the futility) of summarising 

it in a single index, as it groups together very different dimensions. An attempt to 

synthesise all indicators could be misleading.  

It is important to make a first distinction between the different approaches that can be 

used, indeed, <<two different approaches can be used to measure multidimensional 

well-being: a dashboard of indicators or a composite index that aggregates all well-

being indicators into a single number>> Ciommi et al., 2017, page 281.  

In addition to the “dashboard” approach that considers all the indicators with no 

synthesis among them, there are other approaches that try to synthesise indicators of 

a common BES domain. In the second approach it might be a common mistake not to 

consider the properties of different indicators when condensing them in one index. 

Thus the very objective to be pursued, is to avoid creating unreliable or 

untrustworthy indices by choosing an algorithm that satisfies all demands of validity 

for the index. It is necessary <<on the one hand to respect most of the desirable 

properties of a synthetic index and the other hand to maintain a level of simplicity 

that facilitates communication>> Massoli P. et al., 2014, page 2. 

1.4.1. Dashboard of indicators 

The website of Istat offers a dashboard tool with which one can choose the domain, 

the indicator and the year of interest. The dashboard shows the selected indicators 

with different graphs, which are grouped on a territorial basis (e.g. by region) and on 

a division between Nord/South/Centre, comparing it with the national average. That 

is an effective method for obtaining a vivid and accurate representation of the 

development of well-being in the regions and over the years. However, since the 

wide range of indicators is taken into account, this method makes it more difficult to 

draw comparisons. This is the precise motive why the desire to create a synthetic 

index for BES has developed over the years. Already in the early years of the BES 
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concept, an effective and simple way of summarising the various indicators was 

considered. 

Several algorithms have been outlined e.g. by Massoli et al.  for the mathematical 3

construction of a sound BES index. The authors demonstrate the efficiency of the 

algorithm they have elaborated by comparing it qualitatively and quantitatively with 

well-established algorithms in another article. 

1.4.2. Composite index 

During the "research days" (10-11 November 2014) Pierpaolo Massoli, Matteo 

Mazziotta, Adriano Pareto and Claudia Rinaldelli, presented their article <<Indici 

compositi per il BES>> in which they focus on setting standards for a potential 

algorithm for the calculation of an accurate synthetic index, subsequently comparing 

different existing algorithms and proposing an additional algorithm which respects 

all standards. 

The authors propose the following criteria for a reliable index 

a) Spatial comparability: the possibility of comparing summary values 
between territorial units 

b) Temporal comparability, i.e. the possibility of comparing summary 
values over time 

c) The non-substitutability of the elementary indicators, i.e. the attribution 
of the same weight to the elementary indicators and the impossibility of 
offsetting the value of one with that of another 

d) The simplicity and transparency of calculation 
e) The immediate use and interpretation of output results 
f) The robustness of the results obtained 

Massoli P. et al., 2014, page 2. 

They subsequently present six different algorithms and show that all but one of them 

(the corrected Mazziotta-Pareto-Index) do not satisfy at least one criterion. 

Massoli P., Mazziotta M., Pareto A., Rinaldelli C., 2014, Indici Compositi per il BES, Conference proceedings: "Giornata della 3

Ricerca 10-11 Novembre 2014
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The corrected Mazziotta-Pareto-Index standardises and normalises the values of the 

indicators by dividing the difference between a given value and the worst value (Min or 

Max, depending on the type of indicator) by the width of the interval . 

The index is then given by calculating the mean of all normalised values and adding (or 

subtracting for indicators of negative polarity) the sample variance divided by the mean. 

In the already cited article <<Indici compositi per il BES>> the authors give a practical 

example of the usefulness of the corrected Mazziotta-Pareto-Index by determining 

different indices for the education domain of BES. They are able to show that the choice 

of the index can have a serious impact on the ranking, further underlining the 

importance of a well-constructed index. 

The methods are divided in compensatory and non-compensatory methods: 

<<a) 'compensatory' methods -z-scores mean (arithmetic mean with transformation into 

standardised deviations); -0-1 index mean (arithmetic mean with Min-Max 

transformation)>> Massoli P. et al.,2014, page 5. 

In compensatory indices a bad value can be equalised by a good one although it might 

seem a rather "natural" method (it fact maybe the simplest method and a classical 

example of a compensatory method is the arithmetic mean), it lowers the expressiveness 

of an index since it can hide problems through inhomogeneities. If, for example, in a 

given region the child mortality rate is extremely high, but the road accident mortality 

rate is extraordinarily low, a compensatory method would yield an average index for the 

health domain, thus veiling the fact that there is a serious problem with child mortality.  

<<b) 'non-compensatory' methods-MPI index (Mazziotta-Pareto Index); -Jevons index 

(geometric mean with transformation into index numbers)>> Massoli P. et al., 2014, 

page 5. 

In order to further improve the soundness of an index, one needs to carefully 

implement a weighing mechanism: there are several reasons for associating different 

[min , ma x]
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importance to different indicators. They can, for example, be equally weighted, based 

on the researcher’s judgment (one can consider some indicator more or less 

important for a society’s welfare). Ciommi et al. , discuss different vertical 4

variability approaches. Those are (inversely) Gini weighted, i.e. an indicator’s weight 

is determined by the (in-)homogeneity of its values: The idea is that particularly 

those indicators are fundamental for describing a population whose values (do not) 

show significant inequality between each other. The weighing of indicators is 

intrinsically subjective. Nonetheless or all the more so it makes sense to thoroughly 

analyse the repercussions of the weighing algorithm on the index to avoid undesired 

artefacts and thus maximise reliability.  

 A new class of composite indicators for measuring well-being at the local level: An application to the Equitable and Sustainable 4

Well-being (BES) of the Italian Provinces 
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Chapter 2: BES Index construction  

By assessing the importance of finding a measurement for the social well-being 

differentiating it by gender, the second chapter will first describe the considered Istat 

database, to secondly take into account the methods of Mazziotta Pareto of composite 

indices, so as to construct the BES indices divided by gender. The latter will aggregate 

the indicators of each domain to calculate an Index which will be further aggregate with 

each domains’ indices so as a result a final BES index divided by gender will be 

computed.  

2.1. Why is BES measured by gender interesting? 

In the previous chapter, a first introduction of what BES is was given, the purpose of 

which is intrinsic to the international debate developed in recent decades to find 

alternative measures to GDP. In addition to this, the focus now is on the growing 

interest in gender-based measurement of BES. This interest stems from the desire of the 

BES to be helpful, among all, for public policy, government activities and to stand 

alongside GDP as an objective and subjective measure of the nation's well-being.  

Precisely in this regard, just as perceptions of well-being may vary from person to 

person, it can be measured broadly by distinguishing between genders, and then 

exploring how they perceive the indicators of the 12 BES domains as differently 

relevant.  

It is interesting to understand the dynamism of the various dimensions according to the 

person (in terms of male and female) who experiences them. It is not obvious that a 

domain indicator can be more influential for a woman than for a man, and vice versa. 

And it is at this point that the BES can really become a tool to better understand the 

intrinsic differences in society in order to solve inequalities and facilitate a social 

equilibrium that is fundamental for a developed nation that has the well-being of its 

citizens as one of its interests. Since the very idea of BES is to consider a population’s 

welfare not only taking into account one indicator (i.e. GDP) but a wide spectrum, in 
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order to better approximate the population’s real needs. It is but a logical consequence 

to better resolve also eventual heterogeneities of the population. This heterogeneity can 

be, for example, geographical, in fact as has been described above, often data are 

divided by territorial sub-entities or in fact the gender. Since many indicators affect men 

and women differently, mapping these differences could help to further improve the 

differentiation of the BES index and thus to more effectively level social and 

economics’ inequalities. At this purpose, the aim of this thesis is to construct an index of 

BES divided by Gender and Regions, that synthesises data into a single figure. 

2.2. Data description 

2.2.1. Definition of the Dataset: Gender and Regions 

The proposal presented in this thesis is the construction of a pink BES index, thereby 

focusing on the female gender. At this purpose, firstly, several datasets have been 

constructed with the exact scope to collect data divided by gender (female, male and 

total) and by Italian regions. The dataset has been constructed by collecting data from 

the Statistical Appendix in the website of Istat , with the interested division of gender 5

and Italian regions. Secondly, missing data has been estimated applying different 

statistical methodologies. This chapter is dedicated to the description of data and the 

methodology used for the computation of missing data, to conclude with the 

presentation of the possible correlation between BES (divided by gender) and the Italian 

regions per capita GDP. The following chapter will be dedicated to the description of 

the constructed Pink BES Index, implementing the current estimated datasets.  

The Statistical Appendix given by the Istat website considers 26 Italian regional entities. 

In addition to the 20 regions of Italy data for the autonomous provinces of Trentino and 

Südtirol are given explicitly as well as four super-regional values (Italy, South, North 

and Centre). To adopt the Nomenclature of Territorial Units for Statistics (NUTS), in the 

database has been considered solely the 20 regions of Italy, which in alphabetic order 

 Istat, 2020, Statistical Appendix, consultable on the Istat website: https://www.istat.it/it/archivio/254761.5
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are: Abruzzo, Basilicata, Calabria, Campania, Emilia-Romagna, Friuli-Venezia-Giulia, 

Lazio, Liguria, Lombardia, Marche, Molise, Piemonte, Puglia, Sardegna, Sicilia, 

Toscana, Trentino-Alto Adige, Umbria, Valle d’Aosta and Veneto. Gender is divided in 

male, female and total; for some indicators, only the latter was available.  

Furthermore, from the Istat Statistical Appendix data are given from 2004 to 2020, but 

the constructed dataset takes in consideration only a time span from 2009 to 2019; The 

decision is based on the fact that there are no relevant data for all the indicators of the 

twelve domains for every year before 2009 and, in some case, data for the year 2019 

and 2020 is an approximation of previous years (an exemplification of the data 

synthesis will be also given by the Table 2.2.). 

2.2.2. Indicators description 

The intention of Table 2.1. is to provide a description of the indicators of the 12 

domains of the BES and indicate their measure unit, sources, period and in case of 

necessity some notes about the indicator. It must be noted that the considered indicators 

of the twelve domains are the ones divided by Region and not the one given on a super-

regional and national level, since these are not relevant for the purpose of this thesis. 

Furthermore, only the annual indicators will be taken in consideration for the 

construction of the dataset. 

Table 2.1. Description of the BES 12 domains’ indicators

DOMAIN INDICATOR DESCRIPTION UNIT OF 
MEASUREAMENT

SOURCE PERIOD NOTES

HEALTH Life expectancy 
at birth

Life expectancy expresses the average number of 
years that a child born in a given calendar year can 
expect to live if exposed during his hole life to the 
risks of death observed in the sam tear at different 
ages 

Average number of 
years

Istat-Life tables of 
Italian population

Annual indicator

H e a l t h y l i f e 
e x p e c t a n c y a t 
birth

it expresses the average number of years that a 
child born in a given calendar year can expect to 
live in good health on the assumption that the risks 
of death and perceived health conditions remain 
constant. It is built using the prevalence of 
individuals who respond positively (”good” or 
”very good”) to the question on perceived health 

Average number of 
years

Istat-Life tables of 
Italian population 
a n d S u r v e y o n 
Aspects of daily life 

Annual indicator Small regions, such as Valle 
d'Aosta and Molise, have 
w i d e 9 5 % c o n f i d e n c e 
intervals, which can deviate 
from the estimate by -3 and 
+3 years at most. For Italy, 
the range around the estimate 
is at most one year.

Men ta l hea l th 
index (SF36)

The mental health index is a measure of 
pshychological distress obtained from the 
synthesis of the scores obtained by each individual 
of 14 years and over to 5 questions from the SF36 
questionnaire (36-Item short form Survey). It 
includes one or more items from each of the four 
major mental health dimensions (anxiety, 
depression, loss of beahavioral or emotional 
control, and psychological well-being). The final 
score varies from 0 to 100, with better 
psychological well-being corresponding to higher 
scores. 

S tandard ised mean 
values

I s t a t - S u r v e y o n 
Aspects of daily life.  

Annual indicator

DOMAIN
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Evitable mortality 
(0-74 years old)

Deaths of people aged 0-74 whose cause of death 
is identified as either treatable (a large proportion 
of deaths from this cause could be prevented by 
timely and effective health care, including 
secondary prevention and treatment) or 
preventable (a large proportion of deaths from this 
cause could be prevented by effective primary 
prevention and public health interventions). The 
definition of the lists of treatable and preventable 
causes is based on the joint OECD/Eurostat work, 
revised in November 2019. Standardised rates 
with the European population as of 2013 within 
the age group 0-74 per 10,000 residents.

Standardised rates per 
10,000 residents

I s t a t - S u r v e y o n 
deaths and causes of 
death  

Annual indicator

Infant mortality 
rate

Deaths during the first year of life per 10.000 born 
alive.  

Per 1,000 live births I s t a t - S u r v e y o n 
deaths and causes of 
death  

Annual indicator

Road accidents 
mor t a l i t y r a t e 
(15-34 years old)

Age-standardised mortality rate in road accidents 
by five year age groups for people aged 15-34 
years.  

Standardised rates per 
10,000 residents

Istat-Survey on road 
accidents resulting in 
death or injury  

Annual indicator The indicator is standardized 
using the 2013 European 
standard population; the 2019 
resident population data take 
into account the results of the 
P e r m a n e n t P o p u l a t i o n 
Census. Therefore, at the 
moment, the data are not 
comparable with previous 
years. This comparison will 
b e p o s s i b l e w i t h t h e 
intercensal reconstruction of 
the resident population. In 
2018, the victims of the 
accident in Genoa on the 
M o r a n d i B r i d g e ( A 1 0 
motorway) are included.

Age-standardised 
cancer mortality 
rate (20-64 years 
old)

Mortality rate for cancer (initial cause) by five 
year age groups for people aged 20-64 years. 

Standardised rates per 
10,000 residents

I s t a t - S u r v e y o n 
deaths and causes of 
death  

Annual indicator

Age standardised 
mortality rate for 
d e m e n t i a a n d 
nervous system 
diseases (65 years 
and over)

Mortality rate for nervous system diseases and 
psy- chical and behavioral disorders (initial cause) 
by five year age groups for people aged 65 years 
and over.  

Standardised rates per 
10,000 residents

I s t a t - S u r v e y o n 
deaths and causes of 
death 
 

Annual indicator

Multicronicity 
and severe 
limitations (75 
years and older)

Percentage of people aged 75 and over who report 
having 3 or more chronic diseases and/or having 
severe limitations, for at least 6 months, due to 
health problems in performing the activities they 
usually do.

Percentage values I s t a t - S u r v e y o n 
Aspects of daily life

Annual indicator

Life expectancy 
without activity 
limitations at 65 
years of age 

It expresses the average number of years that a 
person aged 65 can expect to live without 
suffering limitations in activities due to health 
problems. It is based on the prevalence of 
individuals who answer to be limited, for at least 
the past 6 months, because of a health problem in 
activities people usually do.  

Average number of 
years

Istat-Life tables of 
Italian population 
a n d S u r v e y o n 
Aspects of daily life 

Annual indicator

Overweight or 
obesity

Standardised rate of people aged 18 and over who 
are overweight or obese. The indicator refers to the 
Body Mass Index (BMI), which classifies people 
as overweight (25 <= BMI <30) or obese (BMI> 
30) as classified by the World Health Organization 
(WHO). 

Standardised rates per 
100 persons 

I s t a t - S u r v e y o n 
Aspects of daily life

Annual indicator The indicator is standardize 
using the 2013 European 
standard population.

Smoking Standardised rate of people aged 14 and over who 
report current smoking.  

Standardised rates per 
100 persons 

I s t a t - S u r v e y o n 
Aspects of daily life

Annual indicator The indicator is standardize 
using the 2013 European 
standard population.

Alcohol 
consumption 

Standardised rate of people aged 14 and over who 
are at-risk consumers of alcohol. Taking into 
account the definitions adopted by the WHO and 
the recommendations from INRAN, in agreement 
with the National Institute of Health, are identified 
as “at-risk consumers” all those individuals who 
have at least one risk behaviour, exceeding the 
daily consumption of alcohol (according to 
specific thresholds for sex and age) or 
concentrating on a single occasion of consumption 
the intake of 6 or more units of any alcoholic drink 
(binge drinking). 

Standardised rates per 
100 persons 

I s t a t - S u r v e y o n 
Aspects of daily life

Annual indicator The indicator is standardize 
using the 2013 European 
standard population.

Sedentariness Standardised rate of people aged 14 and over 
referring not to play sports neither continuously 
nor intermittently during their spare time, and 
people aged 14 and over referring not to perform 
any physical activity, such as walking at least 2 
km, cycling, swimming, etc.  

Standardised rates per 
100 persons 

I s t a t - S u r v e y o n 
Aspects of daily life

Annual indicator The indicator is standardize 
using the 2013 European 
standard population.

Adequate 
nutrition 

Standardised rate of people aged 3 years and over 
who say they take every day at least 4 portions of 
fruit and vegetables.

Standardised rates per 
100 persons 

I s t a t - S u r v e y o n 
Aspects of daily life

Annual indicator The indicator is standardize 
using the 2013 European 
standard population.

EDUCATION 
AND TRAINING 

Participation in 
the school system 
of children aged 
4-5

Percentage of children aged 4-5 years participating 
in pre-primary education or in primary education 
on total children aged 4-5 years.

Percentage values Ministry of 
Education, 
Universities and 
Research

Annual indicator

People with at 
least upper 
secondary 
education level 
(25-64 years)

Percentage of people aged 25-64 having 
completed at least upper secondary education 
(ISCED level not below 3) on total people aged 
25-64 years. 

Percentage values Istat-Labour force 
survey

The indicator is 
given both as an 
annual indicator 
a n d o n t h e 
second quarter of 
the survey

INDICATOR DESCRIPTION UNIT OF 
MEASUREAMENT

SOURCE PERIOD NOTESDOMAIN
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Graduates and 
o t h e r t e r t i a r y 
education (30-34 
years)

Percentage of people aged 30-34 years having 
completed tertiary education (ISCED 5, 6, 7 or 8) 
on total people aged 30-34.

Percentage values Istat-Labour force 
survey

Annual indicator

First-time entry 
rate to university 
by cohort of 
upper secondary 
graduates

Proportion of new-graduates from upper 
secondary education enrolled for the first time at 
university in the same year of upper secondary 
graduation (cohort-specific rate). Students enrolled 
in “Istituti Tecnici Superiori”, “Istituti di Alta 
Formazione Artistica, Musicale e Coreutica”, 
“Scuole superiori per Mediatori linguistici” and at 
foreign universities are excluded. 

P e r c e n t a g e v a l u e s 
(specific cohort rate)

M i n i s t r y o f 
E d u c a t i o n , 
Un ive r s i t i e s and 
Research 

Annual indicator

E a r l y l e a v e r s 
from education 
and training

Percentage of people aged 18-24 years who have 
achieved only lower secondary (ISCED 2) and are 
not included in a training program on total people 
aged 18-24 years.

Percentage values Istat-Labour force 
survey

Annual indicator

People no t in 
e d u c a t i o n , 
employment, or 
training (Neet)

Percentage of people aged 15-29 years that are not 
in education, employment, or training on to- tal 
people aged 15-29 years.

Percentage values Istat-Labour force 
survey

The indicator is 
given both as an 
annual indicator 
a n d o n t h e 
second quarter of 
the survey.

Participation in 
life-long learning

Percentage of persons aged 25-64 who participated 
in education and training activities in the 4 weeks 
preceding the interview out of the total number of 
people aged 25-64.

Percentage values Istat-Labour force 
survey

The indicator is 
given both as an 
annual indicator 
a n d o n t h e 
second quarter of 
the survey.

Inadequate level 
of literacy

Share of students in grade 10 (second year of 
upper secondary education) performing below the 
baseline level of proficiency in literacy 
competence. 

Percentage values Invals i , Nat ional 
Ins t i tu te fo r the 
E d u c a t i o n a l 
E v a l u a t i o n o f 
I n s t r u c t i o n a n d 
Training, Evaluation 
Service

Annual indicator

Inadeguate level 
of numeracy

Share of students in grade 10 (second year of 
upper secondary edu- cation) performing below 
the baseline level of proficiency in numeric 
competence (level 2 out of 5 levels). 

Percentage values Invals i , Nat ional 
Ins t i tu te fo r the 
E d u c a t i o n a l 
E v a l u a t i o n o f 
I n s t r u c t i o n a n d 
Training, Evaluation 
Service

Annual indicator

People with high 
level of IT 
competencies

Percentage of people aged 16-74 with advanced 
competences in all 4 groups identified in the 
“Digital competence framework”. The domains 
considered are information, communication, 
content creation, problem solving. For each 
domain a number of activities were selected (from 
4 to 7). For each domain, a competence level is 
assigned according to the number of activities 
carried out 0=no competence 1=basic level 
2=above basic level. Thus, people aged 16-74 have 
advanced skills if they have the following level in 
all domains.

Percentage values I s t a t - S u r v e y o n 
Aspects of daily life

Annual indicator Some variables used in 2019 
have a break in the series

C h i l d r e n 0 - 2 
years old enrolled 
in nursery school

Children aged 0-2 years enrolled in the nursery 
(per 100 children aged 0-2 years).

Percentage values I s t a t - S u r v e y o n 
Aspects of daily life.

Annual indicator Three-term moving average. 
The year indicated is the 
middle term.

G r a d u a t e s i n 
t e c h n i c a l a n d 
s c i e n t i f i c 
d i s c i p l i n e s 
(STEM)

Relationship between the number of residents in 
the region who obtained a tertiary level 
qualification in scientific-technical disciplines in 
the reference calendar year and the population 
aged 20-29 in the same region, per 1,000. The 
numerator includes university graduates, PhDs, 
graduates of specialisation courses, Level I and II 
Masters and ITS (levels 5-8 of the international 
classification Isced 2011) who have obtained a 
degree in the subject areas of Natural Sciences, 
Physics, Mathematics, Statistics, Informatics, 
Information Engineering, Industrial Engineering, 
Architecture and Civil Engineering.

per 1,000 residents 
aged 20-29

Istat-Elaboration on 
MIUR data

Annual indicator For the years 2012 and 2015 
the indicator does not include 
graduates of ITS courses (not 
available), for the years 2015, 
2016, 2017 and 2018 it does 
not include I and II level 
univers i ty masters (not 
ava i lab le by reg ion of 
residence). The regional 
indicator is calculated with 
the most up-to-date data at 
the time of publication; 
therefore, the value for Italy 
as a whole may differ from 
t h a t i n d i c a t e d i n t h e 
international comparison 
tables. The figure for the 
Autonomous Province of 
Bolzano is underestimated 
due to the high number of 
young people graduating 
from foreign universities.

Cultural 
participation 
outside the home

Percentage of people aged 6 and over who 
practised 2 or more cultural activities in the 12 
months preceding the interview out of the total 
number of people aged 6 and over. The activities 
considered are 6: they went at least four times to 
the cinema; at least once to: the theatre; museums 
and/or exhibitions; archaeological sites, 
monuments; classical music concerts, opera; 
concerts of other music.

Percentage values I s t a t - S u r v e y o n 
Aspects of daily life.

Annual indicator

Reading books 
and newspapers

Percentage of persons aged 6 and over who read at 
least four books per year (paper books, e-books, 
online books, audio books) for non-school or 
professional reasons and/or read newspapers 
(paper and/or online) at least three times a week 
out of the total number of persons aged 6 and over.

Percentage values I s t a t - A s p e c t s o f 
Daily Life Survey

Annual indicator

Library use Percentage of people aged 3 and over who went to 
the library at least once in the 12 months 
preceding the interview out of the total number of 
people.

Percentage values I s t a t - S u r v e y o n 
Aspects of daily life

Annual indicator

WORK AND 
LIFE BALANCE

Employment rate 
(20-64 years)

Percentage of employed people aged 20-64 in the 
population aged 20-64.

Percentage values Istat-Labour force 
survey

The indicator is 
given both as an 
annual indicator 
a n d o n t h e 
second quarter of 
the survey.

INDICATOR DESCRIPTION UNIT OF 
MEASUREAMENT

SOURCE PERIOD NOTESDOMAIN
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Non Participation 
rate

Percentage of unemployed people and the 
potential labour force (those who have not looked 
for a job in the past 4 weeks but willing to work), 
on the total labour force (employed and 
unemployed) plus the potential labour force, 
referred to population aged 15-74.

Percentage values Istat-Labour force 
survey

The indicator is 
given both as an 
annual indicator 
a n d o n t h e 
second quarter of 
the survey.

Transition rate 
(12 months time-
distance) from 
non-standard to 
standard 
employment

Percentage of people employed in non-standard 
jobs at the time t0 (employees with temporary jobs 
+ term-contract workers + project worker + 
occasional hired workers + single customer self-
employed without employees) which have a 
standard job (permanent employees + self-
employed with employees + no single customer 
self-employed without employees) a year later on 
to- tal people employed in non-standard jobs at the 
time t0.

Percentage values Istat-Labour force 
survey

Annual indicator

S h a r e o f 
employed persons 
with temporary 
jobs for at least 5 
years

Percentage of temporary employees and term-
contract workers who began their current job at 
least 5 years prior to interview on total temporary 
employees and term-contract workers.

Percentage values Istat-Labour force 
survey

Annual indicator

Low paid 
employees

Percentage of employees with an hourly wage 
below 2/3 of the median wage out of total 
employees.

Percentage values Istat-Labour Force 
Survey.

Annual indicator

Share of over-
qualified 
employed persons

Percentage of people employed with a 
qualification higher than the qualification held by 
the majority of people who exercise the same 
profession on total employed people.

Percentage values Istat-Labour force 
survey

Annual indicator

Incidence rate of 
fatal occupational 
i n j u r i e s o r 
injuries leading to 
p e r m a n e n t 
disability

Proportion of fatal occupational injuries or injuries 
leading to permanent disability on total people 
employed (excluding the armed forces) per 
10,000.

per 10.000 employees Inail Annual indicator

Share of 
employed persons 
not in regular 
occupation

People employed who do not comply with work, 
fiscal and pension laws on total people employed.

Percentage values I s t a t - N a t i o n a l 
Countability

Annual indicator

Ratio of 
employment rate 
for women aged 
25-49 with at 
least one child 
aged 0-5 to the 
employment rate 
of women 25-49 
years without 
children, 
multiplied by 100

Employment rate of women aged 25- 49 with at 
least one child aged 0-5 / Employment rate of 
women aged 25-49 without children.

Percentage values Istat-Labour force 
survey

Annual indicator

Share of 
employed people 
aged 15-64 years 
working over 60 
hours per week 
(including paid 
work and 
household work)

Percentage of employed people aged 15-64 years 
that work over 60 hours per week of paid work 
and household work.

Percentage values Istat-Time use survey Annual indicator

Share of 
employed persons 
who feel satisfied 
with their work

The indicator is built as the average level of 
satisfaction (using a scale from 0 to 10) in more 
than one dimension: the type of work, earnings, 
prospects of career, relations with others, working 
conditions and environment, reconciliation with 
lifetimes.

Mean score Istat-Labour force 
survey

The indicator is 
given both as an 
annual indicator 
a n d o n t h e 
second quarter of 
the survey.

Data for 2009 refers to the 
source Istat , Survey of 
h o u s e h o l d s a n d s o c i a l 
subjects.

Share of 
employed persons 
who feel their 
work unsecure

Employed persons who, in the following 6 
months, consider it is likely they lose their job and 
it is not at all or a little likely that they find another 
similar job / Total employed persons *100.

Percentage values Istat-Labour force 
survey

Annual indicator

Involuntary part-
time

People employed in a part time job because they 
did not find a full time job on total employed.

Percentage values Istat-Labour force 
survey

Annual indicator

ECONOMIC 
WELL-BEING

Per capita 
disposable 
income

Ratio between disposable income of consumer 
households and the total number of residents (in 
euros).

Euro (current price) I s t a t , N a t i o n a l 
Accounts

Annual indicator

N e t i n c o m e 
inequality (s80/
s20)

Share of total equivalent income received by the 7. 
20% of the population with the highest income 
compared to that received by the 20% of the 
population with the lowest income.

Pure number - income 
ratio.

Istat, Survey Eu-Silc Annual indicator The indicator refers to the 
year of income attainment (t) 
and not to the survey year 
(t+1). 

People at risk of 
poverty

Percentage of persons at risk of poverty, with an 
equivalised income less than or equal to 60% of 
the median equivalised income. 

Percentage values Istat-Eu-Silc Annual indicator The indicator refers to the 
survey year (t) while income 
refers to the previous year 
(t-1).  

Severe material 
deprivation

Share of population living in households lacking at 
least 4 items out of the following 9 items: i) to pay 
rent or utility bills, ii) keep home adequately 
warm, iii) face unexpected expenses (of 800 euros, 
iv) eat meat, fish or a protein equivalent every 
second day, v) a week holiday away from home, or 
could not afford) vi) a car, vii) a washing machine, 
viii) a colour TV, or ix) a telephone.

Percentage values. Istat, Eu-Silc Annual indicator

Severe housing 
deprivation

Share of population living in a dwelling which is 
considered as over- crowded, while also exhibiting 
at least one of the housing deprivation measures. 
Housing depriva- tion is calculated by reference to 
households with a leaking roof, neither a bath, nor 
a shower, nor an indoor flushing toilet, or a 
dwelling considered too dark

Percentage values. Istat, Survey Eu-Silc Annual indicator

INDICATOR DESCRIPTION UNIT OF 
MEASUREAMENT

SOURCE PERIOD NOTESDOMAIN
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People with great 
d i f f i c u l t y i n 
reaching the end 
of the month

Share of individuals in households that, 
considering all the available income, declare to get 
to the end of the month with great difficulty. 

Percentage values I s t a t , Househo ld 
Budget Survey

Annual indicator

Very low work 
intensity

Proportion of people 0-59 living in households in 
which, in the previous year, household members of 
working age (person aged 18–59 years, excluding 
students aged 18–24) wor- ked less than 20% of 
the number of months that could theoretically have 
been worked by the same household members 
(excluding households with only minors, students 
aged less than 25 and per- sons aged 60 and over).

Percentage values Istat, Survey Eu-Silc Annual indicator

H o u s i n g c o s t 
overload

Percentage of people living in households where 
the total cost of the dwelling in which they live 
accounts for more than 40% of net household 
income.

Percentage values Istat-Eu-Silc Annual indicator The indicator refers to the 
survey year (t) while income 
refers to the previous year 
(t-1). Change from 2007 in 
the European definition of 
total housing costs. (a) 
Statistically insignificant, 
because it corresponds to a 
sample size between 20 and 
49.

SOCIAL 
RELATIONSHIP

Satisfaction with 
family 
relationships

Percentage of people aged 14 and over that are 
very satisfied with family relations on total 
population aged 14 and over.

Percentage values Istat - Survey on 
Aspects of daily life. 

Annual indicator

Satisfaction with 
friends relations

Percentage of people aged 14 and over that are 
very satisfied with relations with friends on total 
population aged 14 and over.

Percentage values Istat - Survey on 
Aspects of daily life.

Annual indicator

People you can 
count on

People to rely on: Percentage of people aged 14 
and over that have relatives, friends or neighbors 
(besides parents, sons, siblings, grandparents, 
nephews) they can rely on, on total population 
aged 14 and over.

Percentage values Istat - Survey on 
Aspects of daily life.

Annual indicator

Social 
participation

People aged 14 and over that have performed at 
least one social participation activity in the last 12 
months on total population aged 14 and over. The 
activities in question are: participation in meetings 
of associations (cultural/recreational, ecological, 
civil rights, peace); participation in meetings of 
trade union organizations, professional or trade 
associations; meetings of political parties and/ or 
performance of free activities for a party; payment 
of a monthly or quarterly fee for a sports club.

Percentage values Istat - Survey on 
Aspects of daily life.

Annual indicator

Civic and 
political 
participation

People aged 14 and over who perform at least one 
of the activities of civic and political participation 
on total population aged 14 and over. The 
activities in question are: to speak about politics at 
least once a week; to inform of the facts of Italian 
politics at least once a week; to attend online 
consultation or voting on social issues (civic) or 
political (e.g. urban planning, sign a petition) at 
least once in the 3 months prior to the interview, to 
read and to post opinions on social or political 
issues on the web at least once in the 3 months 
preceding the interview

Percentage values Istat - Survey on 
Aspects of daily life.

Annual indicator In 2018, the variable on 
on l ine pa r t i c ipa t ion in 
consultations or votes on 
social or political issues was 
not collected.

Voluntary 
activities

Percentage of people aged 14 and over that have 
performed free activities for vo- luntary 
associations or groups in the last 12 months on 
total population aged 14 and over.

Percentage values Istat - Survey on 
Aspects of daily life. 

Annual indicator

Associations 
fundings 

Percentage of people aged 14 and over that have 
funded associations in the last 12 months on total 
population aged 14 and over.

Percentage values Istat - Survey on 
Aspects of daily life. 

Annual indicator

Non-profit 
organisations

Number of nonprofit orga- nizations per 10,000 
inhabitants

Per 10.000 inhabitants Statistical register 
a n d C e n s u s o f 
nonprofit institutions

Annual indicator

Generalised trust Percentage of people aged 14 and over that feel 
that most people are worthy of trust on the total 
population aged 14 and over.

Percentage values Istat - Survey on 
Aspects of daily life. 

Annual indicator

POLITICS AND 
INSTITUTIONS

E l e c t o r a l 
participation

Percentage of people who voted in the last 
European Parliament elections out of the total 
number of eligible voters.

Percentage values M i n i s t r y o f t h e 
Interior 

Annual indicator Excluding voting abroad. 
Data divided by gender are 
given for the years 2014 and 
2019; on a total basis also in 
2009.

T r u s t i n t h e 
judicial system

Average score of trust in the judicial system (on a 
scale from 0 to 10) expressed by people aged 14 
and over.

Mean score Istat - Survey on 
Aspects of daily life. 

Annual indicator

Trust in political 
parties

Average score of trust in political parties (on a 
scale from 0 to 10) expressed by people aged 14 
and over.

Mean score Istat - Survey on 
Aspects of daily life. 

Annual indicator

T r u s t i n t h e 
Italian Parliament

Average score of trust in the Italian Parliament (on 
a scale from 0 to 10) expressed by people aged 14 
and over.

Mean score Istat - Survey on 
Aspects of daily life. 

Annual indicator

Confidence in the 
police and fire 
brigade

Average score of trust in the police and fire 
brigade (on a scale of 0 to 10) expressed by people 
aged 14 and over.

Mean score Istat - Survey on 
Aspects of daily life. 

Annual indicator

W o m e n a n d 
p o l i t i c a l 
representation in 
parliament

Percentage of women elected in Parliament 
on total number of MPs.

Percentage values. Istat, Processing of 
d a t a f r o m t h e 
Chamber of Deputies 
and the Senate

Annual indicator Senators and deputies elected 
in foreign constituencies and 
life senators are excluded.

W o m e n a n d 
p o l i t i c a l 
representation at 
local level

Percentage of women in position of high 
responsibility within the following bodies: 
Constitutional court, Magistrates’ Governing 
Council, Italian Regulatory authorities (for 
Communications, Antitrust, Data protection), 
Embassies.

Percentage values. individual regional 
councils

Annual indicator Senators and deputies elected 
in foreign constituencies and 
life senators are excluded.

INDICATOR DESCRIPTION UNIT OF 
MEASUREAMENT

SOURCE PERIOD NOTESDOMAIN
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M e a n a g e o f 
m e m b e r s o f 
Parliament

Average age of MPs. Average age Istat, Processing of 
d a t a f r o m t h e 
Chamber of Deputies 
and the Senate

Annual indicator Senators and deputies elected 
in foreign constituencies and 
life senators are excluded.

Length of civil 
proceedings

Effective average duration in days of proceedings 
set up in ordinary courts.

Days. Ministry of Justice, 
Judicial organization 
department.

Annual indicator

Prison density Percentage of prisoners in penal institutions on the 
total capacity of penal institutions.

Percentage values. Istat, Processing of 
d a t a f r o m t h e 
Ministry of Justice, 
P e n i t e n t i a r y 
A d m i n i s t r a t i o n 
Department

Annual indicator The indicator is updated at 
the first meeting of the 
elected regional council.

ENVIRONMENT D o m e s t i c 
m a t e r i a l 
consumption

Quantity of materials transformed in emissions, 
waste, or new stocks of the anthropic system

Millions of tonnes  Istat - Domestic 
m a t e r i a l 
c o n s u m p t i o n 
accounts.

Annual indicator

Dispersion from 
municipal water 
supply

Total water losses in municipal drinking water 
distribution networks (percentage of total volume 
fed into the network).

Percentage values. I s t a t , Census o f 
water for civil use.

Annual indicator

Concern about 
l o s s o f 
biodiversity

 People who rate extinction of plant/animal species 
as one of their top 5 environmental concerns per 
100 persons aged 14 and over.

Percentage values. Istat , Aspects of 
Daily Life Survey.

Annual indicator

Concern about 
climate change

Percentage of people aged 14 and over who rate 
climate change or the increasing greenhouse effect 
and the ozone hole as one of the top 5 
environmental concerns per 100 people aged 14 
and over.

Percentage values. Istat , Aspects of 
Daily Life Survey.

Annual indicator

Municipal waste 
collected

Municipal waste collected per inhabitant Kg per inhabitant Istat, elaboration on 
Ispra data - National 
waste register.

Annual indicator

Percentage values. stat, elaboration on 
Ispra data.

Annual indicator

Coastal bathing 
waters

Percentage of authorised coastal bathing waters on 
the total of the coastal line 
in accordance with the regulations in force. The 
indicator is calculated by subtracting from the 
bathing 
waters the stretches of coast forbidden for bathing 
during the entire bathing season due to levels of 
contaminants beyond the thresholds of health risk.

Percentage values. Istat - Processing on 
d a t a f r o m t h e 
Ministry of Health.

Annual indicator

Availability of 
urban green areas

Square metres of urban green space per inhabitant. M2 per inhabitant Istat, Environmental 
data in cities.

Annual indicator The figure for Basilicata 
i n c l u d e s t h e N a t u r a l 
Historical Archaeological 
Park of the Rock Churches of 
Matera.

Satisfaction with 
the environment

Percentage of people aged 14 and over very or 
quite satisfied of the environmental situation (air, 
water, noise) of the area where they live.

Percentage values. Istat - Survey on 
Aspects of daily life.

Annual indicator

C o n t a m i n a t e d 
sites

Incidence of sites of national interest (Sin) and 
sites under the responsibility of the Regions on the 
territorial surface.

Values per 1,000 Istat, elaboration on 
M i n i s t r y o f 
Environment and 
Ispra data.

Annual indicator Data are partial for Veneto 
and Basilicata. Data for 
Emilia-Romagna do not cover 
the Site of National Interest 
Officina Grande Riparazione 
ETR in Bologna. Data for 
Marche, Umbria, Lazio and 
Calabria do not include the 
areas of Sites of Regional 
Interest.

Population at risk 
of landslides

Percentage of population living in areas with high 
and very high landslide hazard over the total 
resident population.

Percentage values. I s p r a , 
H y d r o g e o l o g i c a l 
instability in Italy: 
h a z a r d a n d r i s k 
indicators.

Annual indicator The population considered is 
that of the 2011 Population 
Census; the perimeter of the 
municipalities is updated to 
2 0 1 7 f o r t h e 2 0 1 7 
elaboration. For the 2015 
processing, the ISPRA 2015 
National Mosaic of Landslide 
Hazard Areas (v. 1.0 - 
September 2015) was used 
and for the 2017 processing, 
the ISPRA 2017 National 
Mosaic of Landslide Hazard 
Areas (v. 3.0 - December 
2017) was used.

Population at risk 
of flooding

Percentage of population living in areas with 
medium hydraulic hazard (return time 100-200 
years ex D. Lgs. 49/2010).

Percentage values. I s p r a , 
H y d r o g e o l o g i c a l 
instability in Italy: 
h a z a r d a n d r i s k 
indicators.

Annual indicator The population considered is 
that of the 2011 Population 
Census; the perimeter of the 
municipalities is updated to 
2 0 1 7 f o r t h e 2 0 1 7 
elaboration. For the 2015 
processing, the ISPRA 2015 
National Mosaic of Landslide 
Hazard Areas (v. 1.0 - 
September 2015) was used 
and for the 2017 processing, 
the ISPRA 2017 National 
Mosaic of Landslide Hazard 
Areas (v. 3.0 - December 
2017) was used.

Sewage treatment Percentage share of pollutant loads going to 
secondary or advanced plants, in population 
equivalents, compared to the total urban loads 
(Aetu) generated.

Percentage values. Istat-Census of water 
for civil use.

Annual indicator

INDICATOR DESCRIPTION UNIT OF 
MEASUREAMENT

SOURCE PERIOD NOTESDOMAIN

A i r q u a l i t y - 
P M2.5

Percentage of valid measurements above the WHO 

reference value for health (10 µg/ ) out of the 
total number of valid measurements of annual 
average concentrations of  for all station 
types (urban and suburban traffic, urban and 
suburban 

m3

P M2.5
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Protected natural 
areas

Percentage share of terrestrial protected natural 
areas included in Italian Official List of Protected 
Areas (Euap) and Natura 2000 Network.

Percentage values. Istat - Processing of 
d a t a f r o m t h e 
M i n i s t r y o f 
Environment, Land 
and Sea

Annual indicator

Electricity from 
r e n e w a b l e 
sources

Percentage of electricity consumption covered by 
renewable sources on total gross internal 
consumption.

Percentage values. Terna S.p.A. Annual indicator The indicator was calculated 
considering gross inland 
c o n s u m p t i o n i n c l u d i n g 
pumping. Values above 100 
are due to energy production 
exceeding domestic demand.

Soil sealing by 
artificial cover

Percentage of soil sealed following a change from 
non-artificial to artificial coverage.

Percentage values. I s p r a - S o i l 
c o n s u m p t i o n , 
territorial dynamics 
a n d e c o s y s t e m 
services.

Annual indicator Historical series revised in 
2019.

Landf i l l ing of 
urban waste

Percentage of municipal waste sent to landfill 
(including municipal waste streams into and out of 
other regions) on total municipal wa- ste collected.

Percentage values. I s p r a - W a s t e 
statistics.

Annual indicator

Index of duration 
of hot spells

Number of days in the year when the maximum 
temperature is above the 90th percentile of the 
the 90th percentile of the distribution in the 
climatological reference period (1981-2010), for at 
least six consecutive days. At a territorial level 
(region, geographical distribution, Italy) this 
indicator corresponds to the median of the values 
of all the gridded dataset cells that fall within the 
analysed area. 

Number of days C o p e r n i c u s - 
European Union's 
Earth Observation 
P r o g r a m m e - 
Gridded dataset di 
rianalisi climatica, 
ERA5 hourly data.

Annual indicator

D a y s w i t h 
extremely heavy 
rainfall

Number of days in the year on which the daily 
accumulated rainfall exceeds or equals the value of 
50 mm. At the territorial level (region, geographic 
distribution, Italy) this indicator corresponds to the 
median of the values of all the gridded dataset 
cells that fall within the gridded dataset.

Number of days C o p e r n i c u s - 
European Union's 
Earth Observation 
P r o g r a m m e - 
Gridded dataset di 
rianalisi climatica, 
ERA5 hourly data

Annual indicator

Consecutive days 
without rain

Maximum number of consecutive days in the year 
with daily precipitation less than or equal to 1 mm. 
At a territorial level (region, geographical 
distribution, Italy) this indicator corresponds to the 
median of the values of all the gridded dataset 
cells that fall within the analysed area.

Number of days C o p e r n i c u s -
European Union's 
Earth Observation 
P r o g r a m m e - 
Gridded dataset di 
rianalisi climatica, 
ERA5 hourly data

Annual indicator

INNOVATION, 
RESEARCH AND 
CREATIVITY

R&D intensity Expenditure on intra-muros research and 
development by enterprises, public institutions, 
universities (public and private) and the non-profit 
sector as a percentage of GDP. Expenditure and 
GDP are considered in millions of current Euros.

Percentage values.  Istat, Survey on 
R&D in Businesses; 
Survey on R&D in 
N o n - P r o f i t 
O r g a n i s a t i o n s ; 
Survey on R&D in 
Public Institutions

Second quarter

P r o p e n s i t y t o 
patent

Total number of patent applications filed with the 
European Patent Office (EPO) per million 
inhabitants.

per million inhabitants O E C D , R E G PAT 
database

Annual indicator

K n o w l e d g e 
workers

Percentage of university-educated employees 
(Isced 6,7 and 8) in science and technology 
occupations (Isco 2-3) over total employed.

per 100 employed Istat, Labour Force 
Survey.

The indicator is 
given both as an 
annual indicator 
a n d o n t h e 
second quarter of 
the survey

Innovation in the 
p r o d u c t i o n 
system

Percentage of companies that introduced 
technological (product and process), organisational 
and marketing innovations in the three-year period 
of reference out of the total number of companies 
with at least 10 employees.

Percentage values. I s t a t - C i s 
( C o m m u n i t y 
Innovation Survey) 

Annual indicator The table refers to the last 
yea r o f t he t h r ee -yea r 
reference period.

C u l t u r a l a n d 
c r e a t i v e 
occupation

Percentage of employed in cultural and creative 
professions or sectors (Isco-08, Nace rev.2) over 
total employed (15 years and over).

per 100 employed Istat, Labour Force 
Survey

Annual indicator

Regular internet 
users

Percentage of persons aged 11 and over who used 
the internet at least once a week in the 3 months 
preceding the interview

Percentage values. Istat , Aspects of 
Daily Life Survey

Annual indicator

Availability in 
households of at 
l e a s t o n e 
c o m p u t e r a n d 
I n t e r n e t 
connection

 Percentage of households with internet connection 
and at least one personal computer (including 
desktop, laptop, notebook, tablet; excluding 
smartphones, PDAs with phone functions, e-book 
readers and game consoles. 

Percentage values. Istat - Survey on 
Aspects of daily life. 

Annual indicator

Munic ipa l i t i e s 
with fully online 
h o u s e h o l d 
services

Percentage of municipalities that provide online at 
least one service to households or individuals at a 
level that allows the entire process (including 
online payment) to be initiated and completed 
electronically.

Percentage values.  Istat, Survey on 
i n f o r m a t i o n a n d 
c o m m u n i c a t i o n 
t e c h n o l o g i e s i n 
p u b l i c 
administrations.

Annual indicator

Enterprises with 
web sales to final 
customers

Percentage of enterprises with at least 10 
employees that sold via web to final customers 
(B2C) in the previous year.

Percentage values. I s ta t , Survey on 
I n f o r m a t i o n a n d 
C o m m u n i c a t i o n 
Te c h n o l o g i e s i n 
Enterprises

Annual indicator

Employed with 
b a s i c o r h i g h 
overal l digi tal 
s k i l l s ( 2 0 - 6 4 
years)

Percentage of employed 20-64 years old who have 
at least basic digital competences in all four areas 
(information, communication, problem solving, 
software skills) of the digital competence 
framework. For each area, a number of activities 
(from 4 to 7) were selected and, depending on the 
number of activities carried out by the Internet 
users, a competence level was attributed ranging 
from 0= no competence, 1= basic level, 2= super 
basic level.

Percentage values. Istat - Survey on 
Aspects of daily life.

Annual indicator

INDICATOR DESCRIPTION UNIT OF 
MEASUREAMENT

SOURCE PERIOD NOTESDOMAIN
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QUALITY OF 
SERVICES

Frequent users of 
public transport

Percentage of people aged 14 and over who use 
public transport several times a week (bus, bus, 
tram within their own municipality; bus or coach 
connecting different municipalities; train).

Percentage values. Istat - Survey on 
Aspects of daily life.

Annual indicator

Satisfaction with 
mobility services

Percentage of users aged 14 and over who gave a 
grade of 8 or higher for all the means of transport 
they habitually use (several times a week) out of 
the total number of frequent users.

Percentage values. Istat - Survey on 
Aspects of daily life.

Annual indicator

D i f f e r e n t i a t e d 
u r b a n w a s t e 
collection service

Percentage of resident population in municipalities 
with separate collection of more than and equal to 
65%.

Percentage values. Istat, elaboration on 
ISPRA data.

Annual indicator

Waiver of health 
services

Percentage of people who, in the last 12 months, 
declared that they had waived some specialist 
examination or diagnostic test (e.g. X-rays, 
ultrasound scans, magnetic resonance imaging, CT 
scan, echodopler, or other type of examination, 
etc.) despite needing it, due to one of the following 
reasons: they could not pay for it, it was too 
expensive, it was inconvenient (distant facility, 
lack of transport, inconvenient timetable); long 
waiting list.

Percentage values. Istat - Survey on 
Aspects of daily life.

Annual indicator

Post-km offered 
b y p u b l i c 
transport

Product of the total number of kilometres actually 
travelled in the year by all public transport 
vehicles and the average capacity of the vehicles 
in use, in relation to the total number of residents 
(seat-km per inhabitant).

Values per inhabitant Istat, Environmental 
data in cities

Annual indicator

Beds for high 
care specialities

Beds in high care specialities in ordinary in-patient 
care in public and private health institutions per 
10,000 inhabitants

Per 10.000 inhabitants Istat, elaboration on 
Ministry of Health 
data.

Annual indicator

Beds in social 
and health care 
r e s i d e n t i a l 
facilities

Beds in social and health care residential 
structures per 1,000 inhabitants.

Per 10.000 inhabitants I s ta t , Survey on 
social and health 
residential facilities.

Annual indicator

G e n e r a l 
practitioners with 
more than the 
threshold number 
of patients

Percentage of general practitioners with a number 
of patients exceeding the maximum threshold of 
1500 patients foreseen by the contract of general 
practitioners.

Percentage values. Istat, elaboration on 
Ministry of Health 
data.

Annual indicator

Doctors Number of doctors per 1,000 inhabitants. Per 1.000 inhabitants IQVIA ITALY - One-
Key Database.

Annual indicator

Irregularities in 
water distribution 

Percentage of households reporting irregularities 
in water supply over total households.

Percentage values. I s t a t , S u r v e y o f 
aspects of daily life.

Annual indicator

Irregularities in 
electricity service

Average number per user of accidental long 
interruptions (unannounced interruptions of more 
than 3 minutes) of the electricity service.

Average number per 
user

Istat, elaboration on 
d a t a f r o m t h e 
Electricity and Gas 
Authority.

Annual indicator

N u r s e s a n d 
midwives

Number of nurses and midwives per 1,000 
inhabitants

Per 1.000 inhabitants C o . G e . A . P . S . 
(Consorzio Gestione 
A n a g r a f i c a P r o 
fessioni Sanitarie) - 
National Database of 
C M E C r e d i t s 
( E d u c a z i o n e 
C o n t i n u a i n 
Medicina).

Annual indicator

H o s p i t a l 
e m i g r a t i o n t o 
another region

Percentage ratio between hospital discharges in 
regions other than the region of residence and the 
total number of discharges of residents in the 
region. The data refer only to hospital admissions 
in ordinary regimen for "acute cases" (excluding 
admissions to the "spinal unit", "functional 
recovery and rehabilitation", "neuro-rehabilitation" 
and "long-term patients" wards).

Percentage values. Istat, elaboration on 
Ministry of Health 
data.

Annual indicator

Diff icul t ies in 
accessing certain 
services

Percentage of households reporting great difficulty 
in reaching three or more essential services 
(pharmacies, first aid, post office, police, 
carabinieri, municipal offices, nursery school, 
kindergarten, primary school, junior high school, 
food shops, markets, supermarkets) out of the total 
number of households.

Percentage values. Istat, Investigation of 
aspects of daily life.

Annual indicator Three-term moving average. 
The year indicated is the 
central term.

Fixed network 
coverage of ultra 
f a s t i n t e r n e t 
access

Percentage of households residing in an area 
served by a new very high capacity connection.

Percentage values. Istat, elaboration on 
Agcom data.

Annual indicator

Elderly people 
t r e a t e d i n 
integrated home 
care

Percentage of elderly treated in Integrated Home 
Care on the total elderly population (65 years and 
over).

Percentage values. Istat, elaboration on 
d a t a f r o m t h e 
Ministry of Health, 
Health Information 
System (SIS).

Annual indicator

SAFETY Sexual violence 
rate on women

Percentage of women aged 16-70 victim of sexual 
violence, including physical sexual harassment, in 
the last 5 years before the interview on total 
women aged 16-70.

Percentage values Istat, Women Safety 
Survey

Annual indicator

I n t i m a t e 
p a r t n e r s h i p 
violence rate

Percentage of women aged 16-70 victim of 
physical or sexual violence by the partner or ex-
partner in the last 5 years before the interview on 
total women aged 16-70 who have or had a 
partner.

Percentage values Istat, Women Safety 
Survey

Annual indicator

Physical violence 
rate on women 

Percentage of women aged 16-70 victim of 
physical violence in the last 5 years before the 
interview on total women aged 16-70.

Percentage values Istat, Women Safety 
Survey

Annual indicator

INDICATOR DESCRIPTION UNIT OF 
MEASUREAMENT

SOURCE PERIOD NOTESDOMAIN
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Robberies Number of robberies on total population per 1,000, 
adjusted for non-reporting by means of 
geographical area and age specific correction 
factors.

Per 1,000 inhabitants Istat, Processing on 
d a t a o n c r i m e s 
reported to Police 
Forces (Ministry of 
Interiors) and data on 
C i t i z e n s ’ S a f e t y 
Survey

Annual indicator

Social decay (or 
incivilities) rate

Percentage of people aged 14 and over who 
f requent ly see e lements of soc ia l and 
environmental degradation in the area where they 
live (often see at least one element of degradation 
among the following: people taking drugs, people 
dealing drugs, vandalism against public property, 
prostitutes looking for clients) out of the total 
number of people aged 14 and over

Percentage values Istat, Citizens’ Safety 
Survey

Annual indicator

Worr ies about 
being victim of a 
sexual violence

Percentage of people 14 years of age and older 
who are very or somewhat concerned, for 
themselves or someone in their family, about 
experiencing sexual violence out of the total 
number of people 14 years of age and older.

Percentage values Istat, Citizens’ Safety 
Survey

Annual indicator

Feelings of safety 
when wa lk ing 
alone at night

Percentage of people age 14 and older who feel 
very or fairly safe walking alone in the dark in the 
area where they live out of the total number of 
people age 14 and older.

Percentage values Istat, Citizens’ Safety 
Survey

Annual indicator

C r i m e r i s k 
perception

Percentage of households reporting very or fairly 
high risk of crime in the area in which they live 
out of total households.

Percentage values Istat, Citizens’ Safety 
Survey

Annual indicator

Fear of becoming 
victim of a crime

Percentage of people aged 14 and over who have 
been afraid of becoming concretely a victim of 
crime in the last 3 months

Percentage values Istat, Citizens’ Safety 
Survey

Annual indicator

Homicide rate Number of homicides on total population per 
100,000

Per 100,000 inhabitants M i n i s t r y o f t h e 
Interior - SDI

Annual indicator

Burglary rate Victims of burglaries per 1,000 households, 
adjusted for non-reporting by means of 
geographical area specific correction factors

Per 1,000 households S o u r c e : I s t a t , 
Processing on data 
on crimes reported to 
P o l i c e F o r c e s 
( M i n i s t r y o f 
Interiors) and data on 
C i t i z e n s ’ S a f e t y 
Surve

Annual indicator

P i c k p o c k e t i n g 
rate

Number of pickpocketing on total population per 
1,000, adjusted for non-reporting by means of 
geographical area and age specific correction 
factors

Per 1,000 inhabitants S o u r c e : I s t a t , 
Processing on data 
on crimes reported to 
P o l i c e F o r c e s 
( M i n i s t r y o f 
Interiors) and data on 
C i t i z e n s ’ S a f e t y 
Surve

Annual indicator

SUBJECTIVE 
WELL-BEING

Life Satisfaction Percentage of people aged 14 and over with a level 
of life satisfaction from 8 to 10 on 
total population aged 14 and over.

Percentage values Is ta t , Survey on 
Aspects of daily life.

Annual indicator

L e i s u r e t i m e 
satisfaction

Percentage of people aged 14 and over very or 
quite satisfied with their leisure time on total 
population aged 14 and over.

Percentage values Is ta t , Survey on 
Aspects of daily life.

Annual indicator

P o s i t i v e 
a s se s smen t o f 
future prospects

Percentage of people aged 14 and over which 
believe their personal situation will improve in the 
next 5 years on total population aged 14 and over.

Percentage values Is ta t , Survey on 
Aspects of daily life.

Annual indicator

N e g a t i v e 
a s se s smen t o f 
future prospects

Percentage of people aged 14 and over which 
believe their personal situation will worsen in the 
next 5 years on total population aged 14 and over.

Percentage values Is ta t , Survey on 
Aspects of daily life.

Annual indicator

LANDSCAPE 
AND 
CULTURAL 
HERITAGE

C u r r e n t 
expenditure of 
municipalities on 
culture

Payments on an accrual basis for the protection 
and enhancement of cultural assets and activities, 
in euros per capita.

Euro pro capite Istat, elaboration on 
data from the final 
budgets of municipal 
administrations

Annual indicator From 2016, expenditure on 
"Protection and development 
o f c u l t u r a l g o o d s a n d 
ac t iv i t ies" ; un t i l 2015 , 
expenditure on "Functions 
re la t ing to cul ture and 
cultural heritage".

Pressure f rom 
mining activities

Istat, Anthropogenic 
pressure and natural 
hazards (Extraction 
a c t i v i t i e s f r o m 
quarries and mines)

Annual indicator Provisional data for 2017 for 
Lazio, Abruzzo and Calabria 
and for 2018 for Lazio, 
Calabria and Sicily.

Concern about 
l a n d s c a p e 
deterioration

Percentage of people aged 14 and older who 
indicate landscape blight caused by overbuilding 
as one of the top five environmental concerns out 
of the total number of people aged 14 and older.

Percentage values Istat , Aspects of 
Daily Life Survey.

Annual indicator

Dissat isfact ion 
w i t h t h e 
landscape of the 
place of living

Percentage of persons aged 14 and over who 
report that the landscape of their place of living is 
affected by obvious degradation out of the total 
number of persons aged 14 and over.

Percentage values Istat , Aspects of 
Daily Life Survey.

Annual indicator

Impact of forest 
fires

Istat, elaboration on 
data from the State 
Forestry Corps

Annual indicator

Erosion of rural 
space by urban 
sprawl

Percentage incidence of agrarian regions affected 
by the phenomenon over total regional area.

Percentage values Istat, elaboration on 
d a t a f r o m t h e 
General Census of 
Agriculture, General 
Census of Population 
and Housing, Census 
territorial bases.

Annual indicator

INDICATOR DESCRIPTION UNIT OF 
MEASUREAMENT

SOURCE PERIOD NOTESDOMAIN

Cubic metres per k m2

Per 1,000 k m2

Volume of non-energy mineral resources extracted 

( ) per m3 k m2

Forest area (wooded and unwooded) covered by 

fire per 1,000 .k m2

29



  

2.3. Methodology 

2.3.1. Estimation of the missing values 

In the Istat database there are some missing values for some indicators. Hence, to 

properly construct the needed dataset it is necessary to implement adequate statistical 

methodologies to obtain a sound approximation of the indicators. On this behalf, first 

some exemplary methods adopted to simulate trends of the indicators, in order to 

estimate the missing values, will be described. Subsequently, Table 2.2 shows the 

specific method used for the different indicators, explaining briefly the quality of the 

estimation. 

In Figure 2.1., which shows the share of employed persons who perceive insecurity 

regarding their job by Italian regions and for the female gender, one can clearly 

observe linear trends. Therefore, missing data (in the example for the years 

2009-2012) have been estimated adopting a first order polynomial regression (linear 

regression). This decision has been justified by measuring the discrepancies between 

the different observed and theoretical values. Those discrepancies have then been 

normalised by squaring them and dividing them by the expected value and the range 

Erosion of rural 
s p a c e b y 
abandonment

Percentage incidence of agrarian regions affected 
by the phenomenon over total regional area.

Percentage values Istat, elaboration on 
d a t a f r o m t h e 
General Census of 
Agriculture, General 
Census of Population 
and Housing, Census 
territorial bases.

Annual indicator

D i f f u s i o n o f 
a g r i t o u r i s m 
businesses

I s t a t , S u r v e y o f 
a g r i t o u r i s m 
companies

Annual indicator

D e n s i t y a n d 
r e l e v a n c e o f 
museal heritage

I s t a t , S u r v e y o f 
museums and similar 
institutions

Annual indicator

D e n s i t y o f 
h i s to r i c g reen 
spaces

Istat, elaboration on 
d a t a f r o m t h e 
Environmental Data 
Survey in the cities, 
Census territorial 
bases

Annual indicator

U n a u t h o r i s e d 
building

Number of unauthorised buildings 
per 100 buildings authorised by municipalities.

Per 100 authorise Centre for Economic, 
Social and Market 
R e s e a r c h f o r 
Construct ion and 
Territory (Cresme)

Annual indicator 5The data for Piedmont and 
Valle d'Aosta, Trentino-Alto 
Adige and Friuli-Venezia 
Giulia, Umbria and Marche, 
A b r u z z o a n d M o l i s e , 
Basilicata and Calabria are 
aggregated due to estimation 
tightness problems.

INDICATOR DESCRIPTION UNIT OF 
MEASUREAMENT

SOURCE PERIOD NOTESDOMAIN

The table was constructed on the basis of the BES dashboard on the Istat webpage updated in March 2021 https://www.istat.it/en/well-being-and-

sustainability/the-measurement-of-well-being/indicators consulted on the date 27.07.2021.

Per 100 k m2

Area in  of historic green areas and urban parks 
of significant public interest (Legislative Decree 

42/2004) in the provincial capitals, per 100  of 
urbanised area (towns and villages) as measured 
by the Census of Population (2011).

m2

m2

Per 100 k m2Number of agritourism businesses per 100 k m2

Per 100 m2

Number of permanent exhibition facilities per 100 

 (museums, archaeological sites and 
monuments open to the public), weighted by the 
number of visitors.

k m2
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of values (in order to better highlight the possible importance of small variations at 

high values), as described in the following equation 

 

where: 

normalised discrepancy, 

observed value, 

expected value. 

Consequently a threshold of the normalised discrepancies has been calculated such 

that less than 10% of the discrepancies exceed the threshold value. To give an idea, 

whether there are exceedingly high discrepancies also their maximum value will be 

reported. By considering the given example, the threshold is at 3%, in other words 

only 10% of the discrepancies is bigger than 3%, for the female division of this 

Δyi =
(Oi − Ei)

2

Ei ⋅ (Ma x (O) − Min(O))

Δy =

O =

E =
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Figure 2.1. Share of employed persons who feel their work insecure (Female)
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Source: author’s elaboration based on the Istat statistical Appendix for BES indicators divided by Italian 
Regions and Gender



indicator, assessing a reasonable usage of the linear regression. It must be noted that 

in Table 2 this threshold is described as: “the vast majority of discrepancies being 

lower than (threshold)”; furthermore, the given values take into account (when 

possible) the total, male and female division. 

In Figure 2.2, there are no graphically evident trends that would suggest the use of a 

particular regression, nor do the values seem to follow a common trend. More 

importantly although data for each indicator vary strongly also for highly populated 

regions where statistical fluctuations should play a less significant role. Therefore it 

seems reasonable to use a zero order polynomial regression (constant regression), 

thus approximating missing values (to compute data for the year 2019 in the 

example) with the mean of the existing ones. 

The indicator in Figure 2.3 seems to follow a rather similar trend, showing a 

minimum in the year 2013. This suggests the use of a polynomial regression of 
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Figure 2.2. Infant Mortality rate (Male)
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second order (parabolical regression) in order to estimate the missing values (in the 

example for the years 2009-2011). 

As already stated, the following table describes the chosen method based on the 

indicator's gaps. An example of the calculation is given at Appendix A . 6

Table 2.2. Description of the missing values’ estimation

DOMAIN INDICATOR MISSING VALUES METHODS 

HEALTH Mental health index (SF36) For this indicator there are missing data from 
2009 to 2015

The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given set of Region and Gender (SRG) yielding a maximum 
discrepancy of 1,43% (the vast majority of discrepancies being 
lower than 0,6%).

Evitable mortality (0-74 years 
old)

There are missing data for the year 2019 The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 3,7% (the vast 
majority of discrepancies being lower than 1%).

DOMAIN INDICATOR

 Since the tables’ calculation take too much space it has been not possible to upload them all in the Appendix A. Although, the said tables are 6

repairable at the author’s e-mail: s1096972@studenti.univpm.it. 

33

Figure 2.3. Concern about climate change (Total)
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Infant mortality rate Data are missing for the year 2019;, 
furthermore for the Region Valle d’Aosta there 
is a missing value for the year 2014 of the 
female division. 

For this indicator only data for 2019 are missing. The missing values 
have been estimated with a zero order polynomial regression (= 
mean). This is justified by the fact that the values in a SRG vary 
strongly and the fact that the regression coefficient, β is quite limited 
for every SRG, thus not suggesting any trend. 
Furthermore, since in the database values for the total and the male 
division of the Region Valle d’Aosta for the year 2014 are available, 
in order to compute the missing value for the female division it has 
been considered, that the mean of the female and the male value 
should yield the total value.

A g e - s t a n d a r d i s e d c a n c e r 
mortality rate (20-64 years old)

There are missing data for the year 2019 The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 7,58% (the vast 
majority of discrepancies being lower than 0,6%).

Age standardised mortality rate 
for dementia and nervous system 
diseases (65 years and over)

There are missing data for the year 2019 The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 13,6 % (the vast 
majority of discrepancies being lower than 1,2%).

Multicronicity and severe 
limitations (75 years and older)

Data divided by Region are given only on a 
total basis; instead, data divided by Gender are 
given only on a national level. 

It is not possible to estimate data divided by gender since data are 
available only on national level.

EDUCATI
ON AND 
TRAININ
G

First-time entry rate to university 
by cohort of upper secondary 
graduates

There are missing data from the year 2009 to 
2012 and for the year 2019. Furthermore for 
the region Valle d’Aosta data are missing for 
the years 2016 and 2017 and for the Region 
Trentino-Südtirol there is no data whatsoever. 
This indicator is given only on a total basis.

The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 2,4% (the vast 
majority of discrepancies being lower than 1%). 

Furthermore, missing data for the two regions Valle d’Aosta and 
Trentino-Alto Adige, have been estimated using the values of 
regions that perform similarly to those regions in the indicator 
“People with at least upper secondary education level (25-64 years)” 
(i.e. Basilicata for Valle d’Aosta and Friuli-Venezia-Giulia for 
Trentino-Südtirol).

Participation in the school system 
of children aged 4-5

There are missing data from 2009 to 2012, 
furthermore this indicator is given only on a 
total basis

The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 0,95% (the vast 
majority of discrepancies being lower than 0,3%).

Graduates in technical and 
scientific disciplines (STEM)

There are missing data for the year 2009-2011 
and 2019 

The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 8,47 % (the vast 
majority of discrepancies being lower than 2%).

Library use Data divided by Region are given only on a 
total basis; instead, data divided by Gender are 
given only on a super-regional basis. Both 
divisions are given only for the year 2019. 

The missing values for the Male and Female division have not been 
estimated since the indicator is given only on a super regional and 
national level. Furthermore for the total division (which is divided 
by Region) it does not seem reasonable to calculate the missing 
values for all the years before 2019, so as to extremely manipulate 
the dataset.

People with high level of IT 
competencies

Data are given only for the years 2015, 2016 
and 2019.

In order to not manipulate extremely the dataset, the missing values 
from 2009 to 20015 have not been estimated, but a computation 
with a linear regression has been done for the years 2017 and 2018, 
so as to have data from 2015 to 2019. To probe the validity of the 
linear regression, the difference between expected and observed 
values has been compared with the range of all values in a given 
SRG yielding a maximum discrepancy of 7,57%,(the vast majority 
of discrepancies being lower than 2%). 

Inadequate level of literacy Data are given only for the years 2018 and 
2019. Furthermore for the Region “Trentino 
alto Adige” there are no data available. 

The missing values have not been estimated since the indicator has 
been collected from the year 2018. Since the values vary rather 
strongly among the two years it does not seems reasonable to make 
any assumptions about the missing values. Furthermore for data of 
the region Trentino Alto Adige the mean of the values of Trento and 
Bolzano has been computed to estimate the missing values; this is 
justified by the fact that Trento and Bolzano are the only two 
provinces of the region and are nearly equally populated.

Inadeguate level of numeracy Data are given only for the years 2018 and 
2019. Furthermore for the Region “Trentino 
alto Adige” there are no data available. 

The missing values have not been estimated since the indicator has 
been ccollected from the year 2018. Since the values vary rather 
strongly among the two years it does not seems reasonable to make 
any assumptions about the missing values. Furthermore for data of 
the region Trentino Alto Adige the mean of the values of Trento and 
Bolzano has been computed to estimate the missing values; this is 
justified by the fact that Trento and Bolzano are the only two 
provinces of the Region and have almost the same amount of 
inhabitants. 

MISSING VALUES METHODS DOMAIN INDICATOR
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Children 0-2 years old enrolled in 
nursery school

Data divided by Region are given only on a 
total basis. There are no data available for the 
Male and Female divisions.

Data are not available for the Gender division, thus, it is impossible 
to estimate them. 

WORK 
AND LIFE 
BALANCE

Transition rate (12 months time-
distance) from non-standard to 
standard employment

Data are missing for the years 2009-2012. The missing values have been estimated with a constant regression. 
This is justified by the fact that the values in a SRG vary strongly 
and the fact that the regression coefficient, β is quite limited for 
every SRG, thus not suggesting any trend. 

I n c i d e n c e r a t e o f f a t a l 
occupational injuries or injuries 
leading to permanent disability

Data are missing for the year 2019. The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 33,7%,(the vast 
majority of discrepancies being lower than 1,5%).

Share of employed persons not in 
regular occupation

Data are missing for the year 2019, 
furthermore, data are available only on a total 
basis.

The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 6,1%,(the vast 
majority of discrepancies being lower than 2%).

Share of employed persons who 
feel satisfied with their work

Data are missing for the years 2010-2012. The missing values have been estimated with a linear regression. 
The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 1,8% (the vast 
majority of discrepancies being lower than 0,6%).

Share of employed persons who 
feel their work unsecure

Data are missing for the years 2009-2012. The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 13,6% (the vast 
majority of discrepancies being lower than 4,5%).

Share of employed people aged 
15-64 years working over 60 
hours per week (including paid 
work and household work)

Data are given only for the years 2009 and 
2014.

The missing values have not been estimated since there are data only 
for two years. It does not seem reasonable to estimate the value of 
the other years due to the nature of the indicator which is unstable 
with time, the given values will be used for the year with no data 
(i.e. the given data are for the year 2009, this values will be used 
until the next year’s value available, which is 2014, and so on). 

Ratio of employment rate for 
women aged 25-49 with at least 
one child aged 0-5 to the 
employment rate of women 25-49 
years without children, multiplied 
by 100

Data divided by Region are given only on a 
total basis. 

There are no data available for the Gender division, thus, it is not 
reasonable to estimate these values. 

Share of employed persons not in 
regular occupation

Data divided by Region are given only on a 
total basis. 

There are no data available for the Gender division, thus, it is not 
reasonable to estimate these values. 

Employed people working from 
home

Data are given only on a super-regional and 
national level 

The missing values have not been estimated since data are available 
only on super regional and national level, thus it is not possible to 
estimate data divided by gender and Region. 

SOCIAL 
RELATIO
NSHIP

People you can count on Data are missing for the years 2010-2012. The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 8,5% (the vast 
majority of discrepancies being lower than 1,8%).

Civic and political participation Data are missing for the years 2009 and 2010. 

In 2018, the variable on online participation in 
consultations or votes on social or political 
issues was not collected.

The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 8,5% (the vast 
majority of discrepancies being lower than 2%).

Non-profit organisations Data are missing for the years 2009; 2010; 
2012; 2013; 2014 and 2019; and are given 
only on a total basis

The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 3,1% (the vast 
majority of discrepancies being lower than 0,7%).

Generalised trust Data are missing for the year 2009. The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 3,9% (the vast 
majority of discrepancies being lower than 2%).
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POLITICS 
AND 
INSTITUT
IONS 

Confidence in the police and fire 
brigade

Data are missing for the years 2009-2011. The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 4,2% (the vast 
majority of discrepancies being lower than 1,5%).

Electoral participation For the year 2009 the indicator is given only 
on a total basis. Furthermore, in the considered 
database data are collected only in 2014 and 
2019, because, it is an indicator that count the 
participation at the European elections, which 
take place every five years. 

Missing data for 2009 have been estimated by calculating the 
differences between female and total data and male and total data of 
the years 2014 and 2019 and adding this difference to the existing 
total value for 2009. For the years between two elections the data of 
the most recent elections have been used.

Trust in the judicial system Data are missing for the years 2009 and 2010. The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 11,7% (the vast 
majority of discrepancies being lower than 5%).

Trust in the Italian Parliament Data are missing for the years 2009 and 2010. The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 12,2% (the vast 
majority of discrepancies being lower than 5%).

Trust in political parties Data are missing for the years 2009 and 2010. The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 17,5% (the vast 
majority of discrepancies being lower than 5%).

Mean age o f members o f 
Parliament

Data are given only for the years 2014 and 
2018 and only on a total basis.

The evaluation of this indicator is given every four years, since the 
data do not change during a legislation period, it has been 
considered for the years from 2015 to 2017 the same value of the 
year 2014; and for the year 2019 the same value of 2018. 

Length of civil proceedings Data are missing for the years 2009-2011 and 
only on a total basis. 

The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 27% (the vast 
majority of discrepancies being lower than 2%).

W o m e n a n d p o l i t i c a l 
representation in parliament

Data are given only for the years 2014 and 
2018, and given only on a total basis.  

The evaluation of this indicator is given every four years, since the 
data do not change during the year for this reason, it has been 
considered for the years from 2009 to 2014 the same value of the 
year 2008; from 2015 to 2017 the same value of the year 2014 and 
for the year 2019 the same value of 2018.  

W o m e n a n d p o l i t i c a l 
representation at local level

Data are missing for the years 2009-2011 and 
given only on a total basis.

The missing values from years 2009 to 2011 are filled with the 
values of the first available year, 2012. This is justified by the fact 
that this association do not significantly manipulate the dataset. 
Furthermore, since the indicator updates at the first meeting of the 
elected regional council, it is reasonable to consider the values of 
2012 for the years before since no others data are given. 

Prison density Data are missing for Molise and Valle d’Aosta 
only in the Female division.

Data for Molise and Valle d’Aosta female division are available only 
for the total and male division. In order to estimate the missing 
values, data from the total division has been summed with the same 
data (since these data are percentage values), and finally subtract to 
it the data of the male division (of the same region).

ENVIRON
MENT

Sewage treatment Data are given only for the years 2012 and 
2015 and given only on a total basis. 

The missing values were calculated by joining the existing values 
with equally spaced steps.

Contaminated sites Data are given only for the years 2018 and 
2019 and given only on a total basis. 

Data are partial for Veneto and Basilicata. 
Data for Emilia-Romagna do not cover the 
Site of National Interest Officina Grande 
Riparazione ETR in Bologna. Data for 
Marche, Umbria, Lazio and Calabria do not 
include the areas of Sites of Regional Interest.

It is not reasonable to estimate data before 2018 due to their extreme 
variation between the two years.

Data are missing for the year 2009 and given 
only on a total basis. 

The missing values have been estimated with a constant regression. 
This is justified by the fact that the values in a SRG vary strongly 
and the fact that the regression coefficient, β is quite limited for 
every SRG, thus not suggesting any trend.

C o n c e r n a b o u t l o s s o f 
biodiversity

Data are missing for the years 2009-2011. The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 14% (the vast 
majority of discrepancies being lower than 4%).
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Concern about climate change Data are missing for the years 2009-2011. The missing values have been estimated with a quadratic regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a quadratic trend. 
To probe the validity of the quadratic regression, the difference 
between expected and observed values has been compared with the 
range of all values in a given SRG yielding a maximum discrepancy 
of 3,5% (the vast majority of discrepancies being lower than 0,6%).

Population at risk of landslides Data are given only for the years 2015 and 
2017. 

The population considered is that of the 2011 
Population Census; the perimeter of the 
municipalities is updated to 2017 for the 2017 
elaboration. For the 2015 processing, the 
ISPRA 2015 National Mosaic of Landslide 
Hazard Areas (v. 1.0 - September 2015) was 
used and for the 2017 processing, the ISPRA 
2017 National Mosaic of Landslide Hazard 
Areas (v. 3.0 - December 2017) was used.

Since the given values do not differ extremely amongst each other 
and it seems reasonable to assume that they will not vary 
significantly over time, in order to compute the missing values, the 
mean of the existing ones will be used for the estimation of the data 
of the missing years.

Population at risk of flooding Data are given only for the years 2015 and 
2017. 

The population considered is that of the 2011 
Population Census; the perimeter of the 
municipalities is updated to 2017 for the 2017 
elaboration. For the 2015 processing, the 
ISPRA 2015 National Mosaic of Landslide 
Hazard Areas (v. 1.0 - September 2015) was 
used and for the 2017 processing, the ISPRA 
2017 National Mosaic of Landslide Hazard 
Areas (v. 3.0 - December 2017) was used.

Since the given values do not differ extremely amongst each other 
and it seems reasonable to assume that they will not vary 
significantly over time, in order to compute the missing values, the 
mean of the existing ones will be computed.

Index of duration of hot spells Data are missing for the years 2009 and 2010 
and given only on a total basis. 

For this indicator only data from 2009 to 2010 are missing. The 
missing values have been estimated with a constant regression. This 
is justified by the fact that the values in a SRG vary strongly and the 
fact that the regression coefficient, β is quite limited for every SRG, 
thus not suggesting any trend.

Soil sealing by artificial cover Data are missing for the years 2009-2011, 
2013 and 2014, and given only on a total 
basis. 

Data are virtually constant, thus missing values should coincide with 
the mean of the existing ones.

Consecutive days without rain Data are missing for the years 2009 and 2010 
and given only on a total basis. 

For this indicator only data from 2009 to 2010 are missing. The 
missing values have been estimated with a constant regression. This 
is justified by the fact that the values in a SRG vary strongly, thus 
not suggesting any trend.

Days with extremely heavy 
rainfall

Data are missing for the years 2009 and 2010 
and given only on a total basis. 

For this indicator only data from 2009 to 2010 are missing. The 
missing values have been estimated with a constant regression. This 
is justified by the fact that the values in a SRG vary strongly, thus 
not suggesting any trend.

Electrici ty from renewable 
sources

Data are missing for the year 2009 and given 
only on a total basis. 

The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 26,8% (the vast 
majority of discrepancies being lower than 6%).

Availability of urban green areas Data are missing for the years 2009, 2010 and 
2019 and given only on a total basis. 

The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 1,2% (the vast 
majority of discrepancies being lower than 0,5%).

Dispersion from municipal water 
supply

Data are given only for the years 2015 and 
2018, and given only on a total basis. 

The missing values were calculated by joining the existing values 
with a straight line, in order to estimate them with the sum of the 
difference of the existing values divided by two.

Coastal bathing waters Data are missing for the years 2009-2012 and 
are given only on a total basis. 
No data available for the Regions: Piemonte, 
Lombardia,Valle d’Aosta, Trentino-Alto Adige 
and Umbria. 

The missing values for Piemonte, Lombardia,Valle d’Aosta, 
Trentino-Alto Adige and Umbria will not be estimated since the 
indicator refers to the coastal bathing waters, which is not present in 
these regions.  

Furthermore for the year 2009-2012 it has been computed a linear 
regression. To probe the validity of the linear regression, the 
difference between expected and observed values has been 
compared with the range of all values in a given SRG yielding a 
maximum discrepancy of 5,7% (the vast majority of discrepancies 
being lower than 0,8%).

Domestic material consumption Data are missing for the years 2009-2014, 
2018 and 2019 and given only on a total basis. 

The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 25,7% (the vast 
majority of discrepancies being lower than 5%).

Protected natural areas Data are given only for the years 2012, 2013, 
2016 and 2017, and given only on a total 
basis. 

Data are virtually constant, thus missing values should coincide with 
the mean of the existing ones.

MISSING VALUES METHODS DOMAIN INDICATOR
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INNOVATI
ON, 
RESEARC
H AND 
CREATIVI
TY

Propensity to patent Data are missing for the years 2017-2019 and 
given only on a total basis.

The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 28% (the vast 
majority of discrepancies being lower than 13%).

Cultural and creative occupation Data are missing for the years 2009 and 2010. The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 22,4% (the vast 
majority of discrepancies being lower than 7%).

Employed with basic or high 
overall digital skills (20-64 years)

Data are given only for the year 2019. The missing values have not been estimated since the indicator has 
been considered from the year 2019. It does not seems reasonable to 
calculate the missing values for all the years before 2019. 

R&D intensity Data are missing for the years 2019; missing 
values are present for the year 2015 only for 
Molise and Umbria; for the year 2016 only for 
Basilicata, Molise and Umbria.  
Data are given only on a total basis. 

The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 27,1% (the vast 
majority of discrepancies being lower than 4%). 
Furthermore, since the variation among years for Basilicata and 
Umbria are rather small, the same value of the year before has been 
taken for the estimation of the missing values; to what concern 
Molise, the same value of Marche have been considered since they 
both show almost the same behaviour.

Innovation in the production 
system

Data are missing for the years 2009, 2011, 
2013, 2015, 2017 and 2019. 
Data are given only on a total basis. 

The table refers to the last year of the three-
year reference period.

The missing values were calculated by joining the existing values 
with a straight line, in order to estimate them with the sum of the 
difference of the existing values divided by two (i.e. to estimate the 
value of the year 2010, it has been taken the value of the year 2009 
adding to it the difference between the data of 2009 and 2011, and 
dividing them by two). 

Enterprises with web sales to 
final customers

Data are missing for the years 2009-2012 and 
only on a total basis.

The missing values have been estimated with a constant regression. 
This is justified by the fact that the values in a SRG vary strongly 
and the fact that the regression coefficient, β is quite limited for 
every SRG, thus not suggesting any trend.

Municipalities with fully online 
household services

Data are given only for the years 2012, 2015 
and 2018 and only on a total basis.

The missing values were calculated by joining the existing values 
with a straight line, in order to estimate them with the sum of the 
difference of the existing values divided by two. It has not been 
possible to estimate data for the year 2009-2010.

Availability in households of at 
least one computer and Internet 
connection

Data are given only on a total basis. There are no data available for the Gender division, thus, it is not 
reasonable to estimate these values. 

QUALITY 
OF 
SERVICES

Differentiated urban waste 
collection service

Data are missing for the years 2009 and 2010 
and given only on a total basis.

The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 50,8%, (the vast 
majority of discrepancies being lower than 10%).

Waiver of health services Data are missing for the years 2009-2016 and 
given only on a total basis.

The missing values have been estimated with a constant regression. 
This is justified by the fact that the values in a SRG vary strongly 
and the fact that the regression coefficient, β is quite limited for 
every SRG, thus not suggesting any trend.

Difficulties in accessing certain 
services

Data are given only on a total basis. There are no data available for the Gender division, thus, it is not 
reasonable to estimate these values.

Post-km offered by public 
transport

Data are missing for the year 2019 and given 
only on a total basis. 

The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 7,8% (the vast 
majority of discrepancies being lower than 3%).

Beds for high care specialities Data are missing for the year 2019 and given 
only on a total basis. 

The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 29,5% (the vast 
majority of discrepancies being lower than 4%).

Beds in social and health care 
residential facilities

Data are missing for the year 2019 and given 
only on a total basis. 

The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 29,7% (the vast 
majority of discrepancies being lower than 5%).

MISSING VALUES METHODS DOMAIN INDICATOR
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General practitioners with more 
than the threshold number of 
patients

Data are missing for the year 2019 and given 
only on a total basis. 

The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 40,7% (the vast 
majority of discrepancies being lower than 5%).

Doctors Data are missing for the years 2009-2011. 
Provisional 2019 data. 
Data are given only on a total basis.

The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 2,9% (the vast 
majority of discrepancies being lower than 0,6%).

Nurses and midwives Data are missing for the years 2009-2012 and 
the given values only on a total basis. 

Provisional 2019 data.

The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 4,9% (the vast 
majority of discrepancies being lower than 1,5%).

Fixed network coverage of ultra 
fast internet access

Data are missing for the years 2009-2017; data 
are given only on a total basis.

The missing values have not been estimated since the indicator has 
been considered from the year 2018. It does not seems reasonable to 
calculate the missing values for all the years before 2018.

E lde r ly peop le t r ea t ed i n 
integrated home care 

Data are missing for the years 2009-2014. 
Furthermore for Sardegna there are data only 
for the year 2016 and for Trentino-Alto Adige 
only for 2019.  
Data are given only on a total basis. 

The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 26,7% (the vast 
majority of discrepancies being lower than 7,5%). 

Irregularities in electricity service Data are given only on a total basis. There are no data available for the Gender division, thus, it is not 
reasonable to estimate these values.

Irregularities in water distribution Data are given only on a total basis. There are no data available for the Gender division, thus, it is not 
reasonable to estimate these values.

Sat i s fac t ion wi th mobi l i ty 
services

Data are given only on a total basis. There are no data available for the Gender division, thus, it is not 
reasonable to estimate these values.

Hospital emigration to another 
region

Data are given only on a total basis. There are no data available for the Gender division, thus, it is not 
reasonable to estimate these values.

SAFETY Sexual violence rate on women Data are given only for the year 2014 and only 
on a total basis.

It seems reasonable to assume that data for this indicator do not vary 
strongly with time, thus the values of 2014 have been considered 
also for the missing years. 

Homicide rate Data are missing only for the year 2019 of the 
total basis of Molise and Valle d’Aosta. 
Furthermore, for the male and female division 
data are collected only on a national level.

The missing values for the Regions Molise and Valle d’Aosta in 
2019 have been estimated by computing the mean with the available 
data from 2009 to 2018.

Physical violence rate (on 
women)

Data are given only for the year 2014 and only 
on a total basis.

It seems reasonable to assume that data for this indicator do not vary 
strongly with time, thus the values of 2014 have been considered 
also for the missing years.

Intimate partnership violence rate Data are given only for the year 2014 and only 
on a total basis.

It seems reasonable to assume that data for this indicator do not vary 
strongly with time, thus the values of 2014 have been considered 
also for the missing years.

Worries about being victim of a 
sexual violence

Data are given only for the years 2009 and 
2016 and only on a total basis. For the female 
and male division data are given only on a 
national level.

The missing values were calculated by joining the existing values 
with equally spaced steps.

Social decay (or incivilities) rate Data are missing for the years 2015 and 2016. The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 57,6%, (the vast 
majority of discrepancies being lower than 12%).

Feelings of safety when walking 
alone at night

Data are missing for the year 2009. The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 13,4% (the vast 
majority of discrepancies being lower than 6%).

Fear of becoming victim of a 
crime

Data are given only for the years 2009 and 
2016 and on a total basis. For the Gender 
division data are given only on a national 
level. 

The missing values, of the total division, were calculated by joining 
the existing values with equally spaced steps. For the Gender 
division no estimation was possible since no data are given. 

Burglary Data divided by Region are given only on a 
total basis. 

Data are not available for the Gender division, thus, it is impossible 
to estimate them. 

Pickpocketing Data divided by Region are given only on a 
total basis, the Gender division is given only 
on a national level.

Data for the Gender division are available only on a national level, 
thus, it is impossible to estimate them divided by Region. 
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Robbery Data divided by Region are given only on a 
total basis, the Gender division is given only 
on a national level.

Data for the Gender division are available only on a national level, 
thus, it is impossible to estimate them divided by Region. 

Perception of the crime risk Data divided by Region are given only on a 
total basis.

There are no data available for the Gender division, thus, it is not 
reasonable to estimate these values.

SUBJECTI
VE WELL-
BEING 

Life Satisfaction Data are missing for the year 2009. The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 23,9% (the vast 
majority of discrepancies being lower than 8%).

Positive assessment of future 
prospects

Data are missing for the years 2009-2011. The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 10,6% (the vast 
majority of discrepancies being lower than 4,5%).

Negative assessment of future 
prospects

Data are missing for the years 2009-2011. The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 9,9% (the vast 
majority of discrepancies being lower than 3,5%).

LANDSCA
PE AND 
CULTURA
L 
HERITAG
E

C u r r e n t e x p e n d i t u r e o f 
municipalities on culture

Data are missing for the years 2009 and 2019, 
furthermore, there are no data available from 
2009 to 2015 for the Valle d’Aosta Region. 
Moreover all data are available only on a total 
basis.

The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 10,6% (the vast 
majority of discrepancies being lower than 4%).  
The missing values for the Valle d’Aosta Region have been 
estimated by computing the mean of the given values for the years 
2017-2018 and 2019.

Pressure from mining activities Data are missing for the years 2009 -2012 and 
2019. Data are given only on a total basis. 

The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 19,8% (the vast 
majority of discrepancies being lower than 6%).

C o n c e r n a b o u t l a n d s c a p e 
deterioration

Data are missing for the years 2009-2012. The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 17,2% (the vast 
majority of discrepancies being lower than 6%).

Dissatisfaction with the landscape 
of the place of living

Data are missing from the years 2009 to 2011 
and 2013. 

The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 23,8% (the vast 
majority of discrepancies being lower than 8%).

Impact of forest fires Data are given only on a total basis and there 
are missing values for different region in the 
year: 
-Abruzzo: year 2014; 
-Emilia Romagna: years 2011;2013;2014; 
2016;2018 and 2019; 
-Friuli-Venezia Giulia: years 2010; 2014 and 
2018; 
-Marche: 2010; 2013; 2015; 2016 and 2018; 
-Molise: year 2018; 
-Toscana: year 2014; 
-Trentino-Alto Adige: no data available; 
-Umbria: years 2014; 2016 and 2018; 
-Valle d’Aosta: years 2009; 2010; from 2013 
to 2016; 2018 and 2019; 
-Veneto: years 2009; 2010; from 2013 to 2017 
and 2019. 

This indicator shows no time dependent behaviour, hence, the 
computation of the missing values is not adequate. Furthermore the 
indicator is not of primary relevance for the purpose of this thesis, 
thus it seems reasonable to not compute any estimations.

Erosion of rural space by urban 
sprawl

Data is given only for the year 2011 and on a 
total basis.

The missing values have not been estimated since the indicator 
shows data only for one year. It does not seems reasonable to 
calculate the missing values for all the missing years. 

Erosion of rural space by 
abandonment

Data is given only for the year 2011 and on a 
total basis.

The missing values have not been estimated since the indicator 
shows data only for one year. It does not seems reasonable to 
calculate the missing values for all the missing years. 

Density and relevance of museal 
heritage

Data are missing for the years 2009-2014 and 
2016. Moreover, data are given only on a total 
basis.

The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 11,9% (the vast 
majority of discrepancies being lower than 6%).

MISSING VALUES METHODS DOMAIN INDICATOR
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Density of historic green spaces Data are missing for the years 2009, 2010 and 
2019; and given only on a total basis. 

Data are virtually constant, thus missing values should coincide with 
the existing ones.

ECONOMI
C WELL-
BEING

Net income inequality (s80/ s20) Data divided by Region are given only on a 
total basis; instead, data divided by Gender are 
given only on a national level. Furthermore 
data are missing for the year 2019.

The missing values have been estimated with a linear regression. 
This seems reasonable to a first approximation by a graphical 
examination of the dataset suggesting a trend. To probe the validity 
of the linear regression, the difference between expected and 
observed values has been compared with the range of all values in a 
given SRG yielding a maximum discrepancy of 21,7% (the vast 
majority of discrepancies being lower than 6%).

Per capita disposable income Data divided by Region are given only on a 
total basis. 

There are no data available for the Gender division, thus, it is not 
reasonable to estimate these values.

Severe material deprivation Data divided by Gender are given only on a 
national level. Furthermore, the regional 
division is given only on a total basis, which 
has different missing or insignificant values 
for different regions which will be reported (in 
alphabetic order) as follows:  
-Basilicata: for the year 2019 there are data 
s t a t i s t i c a l l y i n s i g n i f i c a n t b e c a u s e 
corresponding to a sample size of between 20 
and 49. 
-Liguria: for the year 2009 there are data 
statistically insignificant because 
corresponding to a sample size of between 20 
and 49. 
-Molise: for years 2009; 2010 and 2018 there 
are data statistically insignificant because 
corresponding to a sample size of between 20 
and 49. 
-Trentino-Alto Adige/Südtirol: for the year 
2009 there are no data available; Furthermore 
for years 2010; 2011; 2014 and 2018 there are 
data statistically insignificant because 
corresponding to a sample size of between 20 
and 49. 
-Umbria: for the year 2019 there are data 
statistically insignificant because 
corresponding to a sample size of between 20 
and 49. 
-Valle d'Aosta/Vallée d’Aoste: for years 2009; 
2010 and 2019, there are no data available; 
Furthermore for years 2011; 2012; 2016; 2017 
and 2018 there are data statistically 
insignificant because corresponding to a 
sample size of between 20 and 49. 

The missing values have not been estimated since data are available 
only on super regional and national level, thus it is impossible to 
estimate data divided by gender. 
Furthermore the data statistically insignificant have been used as 
well in order to complete the dataset; for the Trentino-Alto Adige 
and Valle d’Aosta missing values a mean per each region has first 
been computed, then comparing them with Trentino Alto Adige and 
Valle d’Aosta mean it has been possible to insert for the missing 
values of Trentino the same values of Friuli-Venezia Giulia; and for 
Valle d’Aosta the same values of Abruzzo, since they both showed 
similar mean values.

Severe housing deprivation Data divided by Gender are given only on a 
national level. Furthermore, the regional 
division is given only on a total basis, which 
has different missing or insignificant values 
for different regions which will be reported (in 
alphabetic order) as follows:  
-Basilicata: for the year 2013; 2018 and 2019 
there are data statistically insignificant 
because corresponding to a sample size of 
between 20 and 49. 
-Calabria: for the year 2019 there are data 
statistically insignificant because 
corresponding to a sample size of between 20 
and 49. 
-Friuli-Venezia Giulia: for the year 2019 there 
are data statistically insignificant because 
corresponding to a sample size of between 20 
and 49. 
-Molise: for years 2014-2016; and 2018-2019 
there are data statistically insignificant 
because corresponding to a sample size of 
between 20 and 49. 
-Valle d'Aosta/Vallée d’Aoste: for the years 
2017 and 2018, there are no data available; 
Furthermore for the years 2009; 2012; 2015; 
2016 and 2019 there are data statistically 
insignificant because corresponding to a 
sample size of between 20 and 49.

The missing values have not been estimated since data are available 
only on super regional and national level, thus it is impossible to 
estimate data divided by gender. 
Furthermore the data statistically insignificant have been used as 
well, in order to complete the dataset; for Valle d’Aosta missing data 
a mean among its values has been computed in order to estimate the 
missing one for 2017 and 2018.

MISSING VALUES METHODS DOMAIN INDICATOR
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2.3.2. Data Selection 

The BES Report 2020, published on the Istat website, considers a set of 152 indicator 

for the computation of the twelve domains of the sustainable and equitable well-

being in Italy. In Table 1 this set of indicators has been reduced to 143 due to the fact 

that, as already outlined, only indicators given annually and divided by Region have 

been considered. Specifically, the nine indicators are:  

• Per capita net wealth, (Economics Well-Being), given only for the Italians super-

regional entities (North, Centre, South and Mezzogiorno); 

• Index of economic distress, (Economics Well-Being), given only for the Italians 

super-regional entities (North, Centre, South and Mezzogiorno); 

People with great difficulty in 
reaching the end of the month

Data divided by Gender are given only on a 
national level. Furthermore, the regional 
division is given only on a total basis, which 
has different missing or insignificant values 
for different regions which will be reported (in 
alphabetic order) as follows:  
-Trentino Alto Adige: for the year 2017 there 
are data statistically insignificant because 
corresponding to a sample size of between 20 
and 49. 
- Umbria: for the year 2019 there are data 
statistically insignificant because 
corresponding to a sample size of between 20 
and 49. 
-Valle d'Aosta/Vallée d’Aoste: for the year 
2019, there are no data available; Furthermore 
for the years 2009; 2010; 2012; and 2017 there 
are data statistically insignificant because 
corresponding to a sample size of between 20 
and 49.

The missing values have not been estimated since data are available 
only on super regional and national level, thus it is impossible to 
estimate data divided by gender. 
Furthermore the data statistically insignificant have been used as 
well, in order to complete the dataset; for Valle d’Aosta missing data 
a mean among its values has been computed.

Very low work intensity Data divided by Gender are given only on a 
national level. Furthermore, the regional 
division is given only on a total basis, which 
has different missing or insignificant values 
for different regions which will be reported (in 
alphabetic order) as follows:  
-Abruzzo: for the year 2019 there are data 
s t a t i s t i c a l l y i n s i g n i f i c a n t b e c a u s e 
corresponding to a sample size of between 20 
and 49. 
-Trentino Alto Adige: for the year 2013 there 
are data statistically insignificant because 
corresponding to a sample size of between 20 
and 49. 
- Umbria: for the year 2019 there are data 
statistically insignificant because 
corresponding to a sample size of between 20 
and 49. 
-Valle d'Aosta/Vallée d’Aoste: from the year 
2009 to 2015 and from 2018 to 2019 there are 
data statistically insignificant because 
corresponding to a sample size of between 20 
and 49.

The missing values have not been estimated since data are available 
only on super regional and national level, thus it is impossible to 
estimate data divided by gender. 
Furthermore the data statistically insignificant have been used as 
well, in order to complete the dataset.

Housing cost overload Data divided by Region are given only on a 
total basis; instead, data divided by Gender are 
given only on a national level. 

The missing values have not been estimated since data are available 
only on super regional and national level, thus it is not possible to 
estimate data divided by gender and Region. 

People at risk of poverty Data divided by Region are given only on a 
total basis; instead, data divided by Gender are 
given only on a national level. 

The missing values have not been estimated since data are available 
only on super regional and national level, thus it is not possible to 
estimate data divided by gender and Region. 

MISSING VALUES METHODS DOMAIN INDICATOR

Source: author’s elaboration
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• Emissions of CO2 and other greenhouse gasses, (Environment), given only on the 

national level (Italy); 

• Mobility of Italian graduates (25-39 years), (Innovation, Research and Creativity), 

given only for the Italians super-regional entities (North, Centre, South and 

Mezzogiorno); 

• Investments in intellectual property, (Innovation, Research and Creativity) given 

only on the national level (Italy); 

• Women in decision making bodies, (Politics and Institutions), given only on the 

national level (Italy);  

• Women on the boards of directors of companies listed on the stock market, 

(Politics and Institutions), given only on the national level (Italy);  

• Asymmetry in house-work division, (Work and Life Balance), given only for the 

Italians super-regional entities (North, Centre, South and Mezzogiorno);  

• Employed people working from home, (Work and Life Balance), given only for the 

Italians super-regional entities (North, Centre, South and Mezzogiorno). 

The aim of this thesis is to synthesise the manifold data on well-being offered by 

Istat into an index, hence, a first selection amongst the indicators was necessary. The 

interested domains, in which some indicators have not been considered, are: 

“Education and Training”; “Environment”; “Innovation, Research and Creativity”; 

“Landscapes and cultural heritage” and “Quality of Services”.  

Specifically, for the domain of “Education and Training” the following indicators 

have been deleted: “Inadequate level of numeracy”, “Inadequate level of literacy” 

“People with high level of IT competences” and “Library use”. This is justified by 

the fact that in the first two indicators, data are available only for the years 2018 and 

2019 with great variations between these two years, making it impossible to provide 

a solid estimation. Since the indicator “People with high level of IT competences” 

has been collected by Istat only for the year 2015, 2016 and 2019, a linear regression 

to estimate the years 2017 and 2018 values has been computed, this was not adequate 

to be conducted also for the remaining years; first, to not manipulate extremely the 

43



dataset; second, only few years are given which are insufficient for the estimation of 

the entire (missing) period. Furthermore, for the last indicator, of this domain, data 

are available only for the year 2019, which makes the estimation of the values 

unreasonable for the preceding 10 years before. The same problem arises for the 

indicators: “Fixed network coverage of ultra fast internet access” in the domain of 

“Quality of Services” for which data are available only for the year 2018; “Erosion of 

rural space by urban sprawl” and “Erosion of rural space by abandonment” which 

belong to the “Landscapes and cultural heritage” domain, for which data are 

available only for the year 2011; and “Employed with basic or high overall digital 

skills (20-64 years)” (Innovation, Research and Creativity domain) with data 

available only from the year 2019, thus it is not possible to estimate further data.  

In conclusion, the indicators “Impact of forest fires” (Landscapes and cultural 

heritage domain) and “Contaminated Sites” (Environment domain) show no time 

dependent behaviour, hence, the computation of the missing values is not adequate. 

Furthermore these indicators are not of primary relevance for the purpose of this 

thesis, thus it seems reasonable to not compute any estimations and do not consider 

them in the construction of the dataset.  

2.3.2. Mazziotta-Pareto Index: creation of the composite index of BES 

In order to construct a BES index for the division of Males, Females and Total in the 

Italian regions, the method “Mazziotta Pareto Index (MPI)” has been adopted. The 

latter was in fact chosen by Istat as the most appropriate method to synthesise the 

indicators of the BES domains (Massoli et al, 2014, page 3). Therefore, it will be 

implemented to synthesise: firstly, the indicators of each of the twelve domains and, 

secondly, the indices of the different domains for a given year, enabling the 

construction of a temporal and regional comparison between Italian regions. 

The MPI index, already used by Istat in the health sector (Mazziotta and 

Pareto, 2011-b), normalises the indicators in such a way as to purify them of 

both the unit of measurement and their variability (mean 100 and mean 

square deviation equal to 10) and uses, as an aggregation function, an 
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arithmetic mean corrected by a penalty that depends, for each unit, on the 

coefficient of variation of the indicators 

Massoli et al., 2013, page 5 

The calculation of the Mazziotta-Pareto-Index consists in two steps: the 

normalisation of the dataset and the aggregation of the normalised dataset into a 

single index. Indeed, in order to be able to compare indicators of different nature one 

must normalise them. The MPI uses the following formula to do so: 

 

where  denotes, 

, as the value of the indicator j at time t; 

  as the mean of the indicator j at time t; 

and 

. as the standard deviation of the indicator j at time t 

In order to make comparisons between the genders, the values for females and males 

of a specific indicator have been considered as one group during the normalisation  

and the total values as another (e.g. it has been calculated one common mean, , 

for females and males and another for the total). 

The ± sign is to be chosen accordingly to the polarity of the indicator, that is whether 

high or low values for the indicator are desirable. Applying the formula to the entire 

dataset, one obtains a matrix of normalised values, which have mean 100 and 

standard deviation 10, where high values indicate higher well-being. 

The second step towards the method of Mazziotta-Pareto-Index is the synthesis of the 

normalised indicators of one given region, gender and year into a single figure 

according to the following formula:  

zijt = 100 ± 10
(xijt − Mxjt

)

Sxjt

zit

xijt

Mxjt

Sxjt

Mxjt
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where  denotes the Mazziotta-Pareto index, 

  the mean of the unit i at time t; 

  the standard deviation of the unit i at time t; 

 the coefficient of variation given by  . 

Finally, in the present thesis this procedure has been conducted twice, in order to 

have a first MPI which aggregates all the indicators of each domain for a given year 

and Region. To give an idea of what has been done, taking in consideration the 

”Health” domain, data of the 15 indicators (divided by Gender, Region and from 

2009 to 2019) have been first normalised; then, by computing the ;  and  

it has been possible to aggregate the normalised values of the given gender for a 

given year of all the indicators into one index. This procedure has been performed for 

every region, gender and year yielding a total of 660 indices per domain (except for 

“Economic Well-Being” and “Quality of Services” for whom data are not divided by 

gender resulting in only 220 indices). After that, the same calculation has been 

conducted on the computed indices of all the different domains, using these indices, 

instead of the indicators, and aggregating them into one single BES index for every 

given Region, Gender and year, that incorporate all 143 different indicators.  

MPI+/−
it

= Mzit
± Szitcvzit

MPI+/−
it

Mzit

Szit

cvzit

Szit

Mzit

Mzit Szit cvzit
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Chapter 3: Results 

The computations described in the previous chapter have led to a single BES index 

given on Gender basis for every Italian region. In order to analyse them, a time span 

of ten years (from 2009 to 2019) has been considered. A first representation of the 

performance of the domains in the single Italian regions will be provided, so as to 

present the differences (both positive and negative) between the regions as reference  

point on which Italian public policies can effectively operate (or become aware of the 

good performance and serve as an example). Furthermore, to properly highlight the 

different trends of males and females in Italy, a selection among the more explicative 

(for the said purpose) indicators of each domain has been done, so as to conduct a 

further computation of the BES indices. The Chapter concludes with the addressed 

question if BES can effectively affect the GDP. 

3.1. Results of the analysis: regional and gender division 

3.3.1. Composite BES index: Regional analysis 

The following graphical representations (Figure 3.1.) display the performance of the 

computed BES index (divided by gender and regions). For each region first the 

synthesis of each indicator of each domain of the BES has been conducted, to obtain 

the final BES index which synthesises each domain together for each region.  

For some indicators data are available only on a total basis, thus it must be noted that 

the (green) curves for the total BES index, in part, differ significantly from the male 

and female curves since the respective indices are calculated based on the values of 

all indicators. 
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Figure 3.1. Trend of the BES Index (divided by Gender and given for each Italian region). Source: author’s 
elaboration.
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Overall, it is possible to affirm that, almost every region of the North and Centre of 

Italy is above the average (µ=100); outlining a first striking difference with the 

Southern regions, which lie below said average, with an exception for Abruzzo and 

Molise. On this matter, Campania, Puglia and Sicilia score the lowest value with the 

total division, which (in contrast with the female and male division) comprehend all 

the indicators. This suggests that these regions have severe structural deficiencies 

positions compared to other Italian regions for every dominion. This analysis may 

raise concern about the condition of the vast majority of the Southern regions which 

can and must be addressed by public policy so as to improve it. Almost every region 

of the North and the Centre of Italy lies in the same range of BES index values 

(approximately between 100 to 105), with the sole exception of Trentino-Alto Adige, 

which excels with values up to 118.2 or, in more statistical  terms, a deviation from 

the mean of up to 1.82 σ. 

Another feature of many graphs is that they remain more or less constant with time, 

suggesting that it is difficult to overcome historically established distances. In fact 

only the Abruzzo and Marche regions seem to show a clear improvement over time, 

whereas in several regions e.g. Basilicata and Calabria the trend is decreasing with 
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time, driving them even farther away from the mean, which outlines a problematic 

development.  

A deeper analysis can be made on the description of the most interesting results of 

the index of each domains of the BES. This can be helpful in order to capture 

specific differences among males and females and effectively operate on the 

interested field.  

In the domains "Subjective Well-being" and "Safety", higher values for the males are 

evident in every region, also for the ones in the South which, again, have values 

below the Italian average, which indicates a less prominent perception of insecurity 

for men than for women. To provide an example the difference between the mean 

values of males and females in Sicilia in the Subjective Well-being domain has been 

found to be 6.1 (0.61σ) as is put into evidence by the graphical representation in 

Figure 3.2.  

 

The opposite can be observed in the domain "Education and Training", where in 

almost every region, with an exception for Veneto, the values of the males are 
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Figure 3.2. Index of the Subjective well-being domain in Sicilia
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inferior to those of the females. Figure 3.3. can serve has an example of what stated 

before, which represent the Sardegna region’s performance in this domain.  As before 

the difference between the mean values of males and females have been computed, 

this time the female values are superior by 0.6 σ.  

 

By checking the dataset, it seems plausible that these lower values for the males are 

mainly caused by poor scores in the indicator "Early leavers from education and 

training". Specifically, the normalised scores for the females of this indicator have a 

mean of 105.2, whereas those of the males have a mean of 94.8; recalling the fact 

that the normalised values have mean µ = 100 and standard deviation σ = 10, this 

corresponds to a discrepancy of more than one standard deviation. 

In the domain "Health", the most interesting result is that the female curves are 

always superior compared to those of the males, in each region. The indices for the 

females in this section have a mean of 104.9, whereas those of the males have a mean 

of 96.7; this corresponds to a discrepancy of 0.8 σ, indicating a highly significant 

advantage for women. 
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Figure 3.3. Index of the Education and Training’s domain in Sardegna.
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The "Economic Well-being" domain, is given only on a total basis, which does not 

allow any comparisons among genders, nevertheless it is possible to affirm that 

almost every region remains in the same range of values over time, (approximately 

between 105 and 110). Strong exceptions are represented by the Southern Italian 

regions with values between 80 and 101. 

In the domain "Quality of Services", given only on a total basis, decreasing trends are 

shown by Calabria, Lazio and Piemonte. The rest of the regions remained steady 

with time or have slightly increased on the long run. 

Analysing “Social Relationship”, “Politics and Institutions” and “Work and Life 

Balance”, it is evident that the males values are always higher than the females ones.  

Furthermore, in the domain “Landscape and Cultural heritage”, 12 regions out of 20 

behave approximately in the same way showing data in the same range of values 

( around 95 as a minimum value and 105 as maximum); Lombardia and Trentino-

Alto Adige reach higher range of values (max.123 approximately) instead, Sicilia, 

Puglia and Campania the lowest ( min. 81). 

The domain "Environment" has only few indicators that are given divided by gender, 

hence, it is more significant to consider the "total" curves. The latter shows little 

change among regions, constant around the average 100, with an exceptional 

performance above the average for Trentino-Alto Adige.  

In order to properly emphasise these differences Figure 3.4. shows the performance 

of three regions: Trentino Alto Adige, Piemonte e Campania.The graphs are shown 

on the same scale number so as to easily notice that Piemonte has values around the 

national average, instead Campania is far below. 
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An interesting result is found in the domain of "Innovation, Research, and 

Creativity": where the women's values are generally higher than those of men, but in 

some southern regions, such as Campania, women's values are not only higher than 
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those of men, but are also above the national average. Unfortunately this is one of the 

very few exceptions where (at least some) Southern Italian regions perform better 

than the average. 

 

From this first analysis differences among genders are not vivid, this can be justified 

by the fact that due to the large number of indicators, the values of some indicators 

have been levelled by others, including some not strictly related to gender-based 

issues. However, from this first analysis, it is roughly clear that there are some  

blatant differences between regions which should be considered, on a deeper level, to 

effectively improve the national well-being. 

3.3.2. Reduced gender-resolved dataset: discrepancies among genders  

The results of the previous paragraph enable people to recognise first differences 

among the domains and Italian regions, nevertheless this is not completely accurate 

in order to clearly compare males and females.On this behalf, few indicators from 

(almost) each domains has been selected by computing the ratio between female and 

male values for every available indicator (given by gender), secondly the mean of the 
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Figure 3.5. Index of the Innovation, Research, and Creativity’s domain in Campania
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220 different normalised values per indicator has been calculated in order to make a 

selection based on the mean difference between female and male values ( so as to 

select the indicators with extreme values and not consider the one near or on the 

average value which are less explicative). 

At the end, two indicators for seven of the twelve domains of the BES, are listed 

hereafter: 

• Health: "Life expectancy" and "Mental Health Index (SF36)"; 

• Education and Training: "Graduates and other tertiary education (30-34 years)" 

and "Graduates in technical and scientific disciplines (STEM)"; 

• Subjective Well-Being: "Positive assessment of future prospectives" and "Leisure 

time satisfaction";  

• Social Relationship: "Satisfaction with family relationships" and "Generalised 

Trust"; 

• Work and Life balance: “Involuntary part-time” and “Incidence rate of fatal 

occupational injuries or injuries leading to permanent disability” ;  

• Politics and Institutions: “Electoral participation” and “Prison density”;  

• Innovation, Research and Creativity: “Knowledge workers” and “Regular 

internet users”.  

For the domain "Safety" only the indicator "Feelings of safety when walking alone at 

night" has been considered. This is justified by the fact that among the twelve 

indicators from this domain, only two indicators are divided by Gender and among 

these two, only the selected one shows a significant discrepancy (0.86) between 

women and man, which means that on average the normalised values for females are 

0.86 times (or 14% lower than) those of the males. 

Furthermore, for the last four domains no indicator has been considered, for the 

simple motivation that Economic Well-Being and Quality of Services’ domains are 

given only on a total basis, which is not relevant for the current analysis; Landscapes 
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and Cultural Heritage, and Environment’s domains have few indicators divided by 

Gender, but these few have a discrepancy of 1,00 or 1,01 between women and man 

values, which are not significant for making comparisons. 

To give a deeper insight of the performed analysis, the following graphical 

representations plot the computed BES indices against time. Data are divided by 

Gender, Region and given from 2009 to 2019 using the reduced gender-resolved 

dataset with the selected indicators from (almost) each domain.  

The first one (Figure 3.6.) regards the regions of Northern Italy. Overall, it is evident 

that the BES Index of the females is lower than the one of the males, in each Region, 

with an exception for Trentino Alto-Adige, which shows an increasing trend over the 

examined period, having the same value of the males in 2019. Furthermore, one can 

easily see that the gap between the two indices increases with time for five out of 

eight Northern Italian regions, which are: Emilia Romagna, Friuli-Venezia Giulia, 

Liguria, Piemonte and Veneto. Despite this, all the values (both for male and female 

indices) exceed 100, which means that they are, currently, higher than the Italian 

average. 

The graphs in Figure 3.7. describe the situation in the regions of Central Italy. It is 

possible to notice that for each of the four regions the values of the female division 

have decreased between 2009 and 2019. The same did not happen in the male 

division, for which the values increased or remained unaltered. In addition, with two 

exceptions in Umbria in 2010 and 2014, female values were constantly inferior to 

male ones. The discrepancies among the genders, although subject to rather strong 

temporal variation, have increased significantly in every region between 2009 and 

2019.  
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Figure 3.6. BES index in the Regions of Northern Italy, from 2009 to 2019, divided by gender.



60

Lazio

In
de

x 
(a

b.
nu

m
be

rs
)

95

98

101

104

107

Year

2009
2010

2011
2012

2013
2014

2015
2016

2017
2018

2019

Marche

In
de

x 
(a

b.
nu

m
be

rs
)

95

98

101

104

107

Year

2009
2010

2011
2012

2013
2014

2015
2016

2017
2018

2019

Toscana

In
de

x 
(a

b.
nu

m
be

rs
)

95

98

101

104

107

Year

2009
2010

2011
2012

2013
2014

2015
2016

2017
2018

2019

Umbria

In
de

x 
(a

b.
nu

m
be

rs
)

95

98

101

104

107

Year

2009
2010

2011
2012

2013
2014

2015
2016

2017
2018

2019

Female division
Male division

Figure 3.7. BES index in the Regions of Central Italy, from 2009 to 2019, divided by gender



To what concerns Southern Italy Figure 3.8. it is apparent that there are no uniform 

trends. Nevertheless it stands out, that in all regions except for Abruzzo, the values 

for females are either very similar or even superior to those of males. The range of 

the index values of the regions Campania, Calabria, Sicilia and Puglia are below 

average for every year and for both genders. The values for females in Sardegna, 

Molise and Abruzzo and for males and females in Basilicata are below average for 

almost every year. This blatant difference between Northern and Southern Italy does 
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Figure 3.8. BES index in the Regions of Souther Italy, from 2009 to 2019, divided by gender. 



not seem to decrease with time: albeit, there may be some regions, like Campania, 

with positive trends, these are probably mostly caused by the fact that other regions, 

such as Calabria, show strongly negative trends; since the Mazziotta-Pareto-Index is 

relative, if one region performs worse, the indices of the other regions automatically 

increase. 
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3.3.3. Map of Italy: national representation of the BES index 

The tables  with the BES index values (divided by gender, region and years) have 7

been considered to depict the overall situation of Italy over the years. To illustrate it, 

maps of Italy have been created, with an R-code , in which the BES index is 8

represented by different colours according to its performance in the single region.  

For the female division, the lower value is represented by whitish tones, whereas 

higher values are represented by reddish tones. The same is true for the male division 

and for the total, the gradations of the former ranging from white to blue and the 

latter from white to green. Only a few of the maps produced have been included in 

this paragraph, as they are more explicative of the changes over the years. From 

Figure 3.9. it seems that there are no relevant changes over time.  

The main exceptions are located in Southern Italy, where Calabria, Molise and 

Basilicata worsen between 2009 and 2019 and Puglia slightly improves. Also Veneto 

Emilia-Romagna and Toscana show slight deterioration. Nevertheless the overall 

structural differences remain rigid. 

Furthermore, to given a general overview, the main exceptions are represented by 

Trentino Alto Adige where, (with a national average of 100), its mean values are c.a. 

117, which is well above the average. Sicily, on the other hand, presents the opposite 

situation, with an average value of 89, showing very slow improvements. Overall, it 

is possible to affirm that there are differences between the Italian regions, but over 

time, values seem to have levelled off around the average. 

  Consultable at Appendix B.7

 Consultable at Appendix C.8
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In order to also visualise differences between women and men, the same code has 

been used for these two divisions. As shown in Figure 3.10, between 2009 to 2019 

the BES index of women has improved significantly for many regions of Southern 

Italy (Abruzzo, Campania, Puglia which in 2009 were around 93 (BES index 

absolute values) and in 2019 were approximately close to the Italian mean of 100). 

This improvement can be seen also in the Northern and Central Italy regions, such as 

Piemonte, Toscana and Marche, where the low score of the 2009 increased being 

around the national average in 2019. Furthermore the values seem to become more 

homogeneous, which is a positive development.  
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Figure 3.9.  Map of the BES index (total division)



It is interesting to notice that during the whole period the situation fluctuated quietly, 

indeed, by analysing the dataset it is possible to notice an overall increase from 2009 

to 2014 for almost every region. This positive assessment of the national situation, is 

however followed by a decrease especially in the Centre and the South. The 

motivation of this situation can be found to be caused by several domains of the BES, 

which in these years show a decrease. 
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Figure 3.10. Map of the BES index (female division)



The situation for the males does not differ to much from that of the females, indeed, 

in the same range of years there is a decrease which affected particularly the 

Southern Italy, but as for the females one can observe a slight homogenisation. 
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Figure 3.11. Map of the BES index (female division)



Despite this a difference is that in the male division the performance of Sardegna and 

Sicilia has increased with time (which does not happen in the female division). 

The values of males are in several domains higher than the one of the women, which 

confirm the existing difference (in terms of work, safety and well-being) among 

them. Although, few differences it is possible to affirm that the divergence among 

males and female is decreasing with time, the presence of women in the cultural, 

political and working space is a positive feature that must be considered.  

3.3.4. Cluster analysis 

In order to properly face structural problems among the regions, it is useful and 

necessary to understand how to operate in the single regions. The previous 

paragraphs have made clear, that regions like Calabria and Trentino/Südtirol are on 

different levels of well-being, in virtually every domain. It seems therefore adequate 

to adopt specific strategies for different groups of regions. 

On this behalf, in order to understand how to actually sort the similar regions into 

groups, a cluster analysis has been conducted. Since there are no drastic changes of 

BES between 2009 and 2019, for the cluster analysis only the latter has been 

considered. All the BES indicators (with normalised values) of each domain and 

divided by gender were used to construct the dataset for the cluster analysis. 

To decide which clustering algorithms would perform better, an R-code  has been 9

used to compute the possible methods and draw the corresponding dendrograms, 

from whom then the most fitting one, the Ward method, was chosen.The latter, 

according to the definition of the manual present in Rstudio, minimises the total 

within-cluster variance. At each step the pair of clusters with minimum cluster 

distance are merged. To implement this method, at each step find the pair of clusters 

that leads to minimum increase in total within-cluster variance after merging.    

 Consultable at appendix D9
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Successively the right number of clusters must be chosen; in order to do so the gap 

statistic has been applied, which yielded four clusters as the optimal division. 

Figure 3.12 depicts the aggregation in clusters of the Italian regions for the female 

division, where the height along the vertical axis represents the distance between 

clusters. Consulting the dendrogram one can find that a fourfold division yields the 

following clusters: 

• Trentino/Südtirol, Valle D’Aosta/Vallée d’Aoste 

• Emilia-Romagna, Liguria, Friuli-Venezia Giulia, Lombardia, Piemonte, Toscana, 

Umbria, Veneto 

• Sicilia, Basilicata, Calabria, Campania, Puglia 

• Sardegna, Lazio, Molise, Abruzzo, Marche 

Maybe not too surprisingly these clusters coincide rather well with the classical 

geographical division (used also by Istat) in North, Centre and Mezzogiorno (South) 

with an additional cluster for the two far northern regions of Valle d’Aosta and 
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Source: author’s elaboration.

Figure 3.12. Cluster analysis of the Italian regions, based on the BES values of the 
female division 
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Trentino/Südtirol, which show extraordinary BES index values throughout the 

domains. 

A very slight difference is shown by the dendrogram in Figure 3.13. which considers 

the same data but for the male division. In this second case, the distance between 

North and South Italy is still underlined, what is different is just that Marche is in the 

group of Emilia-Romagna, Liguria, Friuli-Venezia Giulia, Lombardia, Piemonte, 

Toscana, Umbria, and Veneto. The same aggregation is given also for the total 

division which will not be shown, since it is identical to the male one.  

3.2. Does BES affect GDP? 

The very purpose of BES is to offer a measure of a population’s well-being, that is 

more diversified and oriented on everyday problems and conditions than the mere 

gross domestic product. Assuming that the whole of the BES indicators yields a 

satisfactory representation of well-being inside a society that is maintained also after 

calculating the Mazziotta-Pareto-Index, one can try to determine the quality of the 
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Figure 3.13.  
Cluster analysis of the Italian regions, based on the BES values of the male division.



GDP as a measure of well-being, by comparing it with the BES-index. The final 

question, that is treated in this thesis is in fact, whether the BES is correlated with 

GDP and if there are differences among genders.  

The introduction of the BES indicators helps to give a change of approach to 

the vision of economic development of our country, because it introduces the 

principle that if well-being benefits from the increase of the gross domestic 

product does not mean that it coincides with it  

Giacalone et al., 2018, page 130 

Hence, to address this question, a first analysis has been conducted, which is reported 

in Figure 3.14.  
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Figure 3.14  Correlation plot of BES indices vs GDP per capita
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By plotting the values of the indices of all regions (divided by gender but without the 

time variable) against GDP per capita, it is possible to recognise a trend, although the 

dispersion of the data may be rather elevated. The two plots have each been fitted 

with a logarithmic curve yielding respectively an -value of 0.70 and 0.81 for 

females and males, indicating a good but not perfect correlation. 

An interesting detail is that, whereas for the low end of the GDP p.c. interval BES 

index values for females and males virtually coincide, they drift apart for higher GDP 

values (confirmed by the lower logarithmic coefficient). At the high end of the GDP 

p.c. interval the curves of the two fits have a distance of approximately two BES 

index units. This would suggest that women profit less from an increasing GDP than 

men and that certain gaps between the genders even worsen with an increasing 

economy. Of course the dataset is rather limited and it would be far-fetched to make 

any assumption, however, it is visually showed that the females values are (with few 

exceptions) always lower than the males one.  

This analysis can confer a possible correlation among BES and GDP, since it is true 

that regions with higher BES values have also an higher GDP per capita, but there is 

no substantial evidence for assessing a possible influence of the first on the latter. 

Furthermore, by computing the mean percentage differences between expected and 

observed values (1.59% for females and 1.40% for males) of the BES indices, 

inserting them into the respective equations of the logarithmic fits and solving for the 

GDP per capita, the corresponding mean percentage difference between expected and 

observed values has been estimated, they were found to be 16.2% for females and 

11.4% for males. These figures seem rational also by comparing graphically the 

rather limited dispersion along the BES-index axis with the high dispersion along the 

GDP per capita axis. 

R2
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3.2.1. Regression analysis: BES Index vs GDP 

To better describe the relation between the BES index, divided by gender and GDP 

p.c. a regression analysis has been computed with an R-code . These calculations 10

consider the selected indicators, described in paragraph 3.3.2. of this thesis, as 

independent variables and the GDP p.c. of each Italian region as a dependent variable  

in three exemplary years (2009, 2014 and 2019). The results of these computations 

do not show satisfactory results. 

To highlight possible correlations between the indicators a correlation matrix has 

been constructed, where the value of the element   is given by the -value 

between the ith row and the jth column. Two facts become apparent from this 

analysis: 

Cij = Cji R2

 Consultable in Appendix E.10
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Source: author’s elaboration.

Figure 3.15. Correlation Matrix: Selected indicators of Males division, 2019.

The abbreviations stand for the 

indicators: 
- pos: Positive assessment of 

future prospects 
- lts: Leisure time satisfaction 
- le: Life expectancy at birth 
- mhi: Mental health index 

(SF36) 
- sat: Satisfaction with family 

relationships 
- gt: Generalised Trust 
- te: Graduates and other 

tertiary education (30-34 

years) 
- stem: Graduates in technical 

and scientific disciplines 

(STEM) 
- ipt: Involuntary part-time 
- ir: Incidence rate of fatal 

occupational injuries or 

injuries leading to permanent 

disability 
- pd: Prison density 
- ep: Electoral participation 
- kw: Knowledge workers 
- riu: Regular Internet Users 
- saf: Feelings of safety when 

walking alone at night



• There are only few pairs of indicators with noteworthy correlation indices. 

( ), some of whom could indeed seem correlated, such as leisure time 

satisfaction and involuntary part time, which have a correlation index of 

-0.75, indicating an inverse correlation; others like the number of knowledge 

workers and life expectancy, which have an correlation index of -0.77 seem 

unlikely to be  (inversely) correlated. 

• Between the GDP p.c. there are no correlations at all (the highest correlation 

coefficient between prison density and GDP is 0.49, the others are 

significantly closer to 0). 

In conclusion one can deduct that the employed dataset is insufficient for finding 

significative correlations in particular also between the BES indicators and GDP p.c. 

This could be explained by the fact that the variables are numerically too abundant, 

thus in the correlation matrix it is evident that no significant correlation is reached. 

The  coefficient is too low invalidating the adopted method.  

On this purpose, future research could focus on implementing diverse methods to 

catch other relevant results. Therefore, it is possible to focus on performing a 

stepwise regression, which helps to select the apt variables for the model; or 

furthermore a factor analysis could be conducted in order to find eventual underlying 

factors that show correlation with GDP p.c.. Moreover, if data are available, could be 

interesting to move from the regional to a provincial dimension, by looking for 

significant correlation which can better explain the model.  

R2 > 0.7

R2 =

R2 =

R2 =

R2
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Conclusion 

The necessity for a better tailored measure of the well-being of society than its 

classical reduction to the economic growth, led to an international debate on finding 

appropriate methods to this aim. On this behalf, the intervention of the CNEL and 

Istat, put Italy on a vanguard position by proposing the “BES”. The latter is a 

dashboard of indicators divided in twelve domains, each of which reflects important 

aspects of the daily life, supplied services and other factors that can influence and 

determine the well-being of the individual.  

The aim of this thesis was to synthesise the considerable amount of indicators into a 

single, composite BES index, in order to facilitate comparisons between regions and 

genders. A first step towards this aim were the thorough selection and sorting of the 

database, maintaining 143 out of 154 indicators presented by Istat. An important part 

of the preparation of the database was the estimation of missing values of the 

indicators based on different methods such as polynomial regressions of different 

orders. 

The desired BES indices have been constructed, by implementing the Mazziotta 

Pareto method, which is based on a dataset that is normalised in mean and standard 

deviation. In addition to this integral BES index, a gender-based BES index has been 

constructed, which, based on a reduced dataset, focuses on the differences between 

females and males.  

The main results show that the already existing economic differences between North, 

Centre and South Italy are also confirmed in terms of BES. Indeed, regions in the 

North, on average have significantly higher values, on the other hand, the regions in 

the South have noticeably lower values. Furthermore, these results have been 

confirmed by a cluster analysis which proposes a desirable number of four clusters 

confirming for the most part the already existing geographical division in Nord, 
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Centro and Mezzogiorno highlighting however the exceptional status of Valle 

d’Aosta and Trentino-Alto Adige /Südtirol.  

Furthermore, from the gender divided dataset results, it is shown that in several 

domains females have lower values than males, and rarely exceed the latter. This is 

the case for almost every given region and does not change noticeably over time. 

Although this situation, interesting features are given by the domain of Innovation, 

Research and Creativity in which females performs much better than males, showing 

higher values for almost every regions and also by the domain of Health, in which 

females seem to conduct an healthier life with a longer life expectancy.  

In conclusion, a correlation diagram has been structured to investigate possible 

correlations between BES index (divided by gender) and GDP per capita of the 

Italian regions. Although a certain correlation between the latter is evident for both 

sexes, the results are not sufficient to unambiguously state a link between the BES 

index and the GDP p.c.. 

To further investigate the possible correlations a regression analysis with the selected 

gender based BES indices and GDP has been conducted. This regression, however, 

does not yield significant results, which can be justified by the fact that in the 

considered indices there are still too many variables. 

Further research is intended to be done by the author on this subject by using factor 

analysis or computing a stepwise regression which will select few variables that are 

explicative for the model. Moreover, if data permits, could be interesting to introduce 

a spatial variable, thus going from a regional level to a provincial one, trying to catch 

other relevant aspects.  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Appendix A: Missing values estimation of the Health Domain 

The following tables refers to the computation of the missing values in the domain of 

<<Health>>. The years in the white cells represent the year for which there are 

missing values, the row blue, pink and green refers to the Gender Male, Female and 

Total and the light blue column refers to the performed calculation.  

In the table 

β: refers to the coefficient of linear regression; 

(O-E): is the difference between Observed values and Expected values; 

(O-E)^2: is the squared of the difference between Observed values and Expected 

values; 

(O-E)^2/E^2: is the squared of the difference between Observed values and Expected 

values divided by the squared of the Expected value; 

(O-E)^2/ (E*(Max-min)): is the squared of the difference between Observed values 

and Expected values divided by the expected value multiplied the difference between 

the maximum and the minimum observed values. 
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Mental Health index (SF36)

Male Ab
ruz
zo
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a
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mb
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Val
le 
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Ve
net
o

2009

2010

2011

2012

2013

2014

2015

2016 71,00 70,10 69,10 66,60 72,20 71,10 72,30 71,90 70,00 68,90 70,60 68,90 68,50 71,70 68,30 70,20 74,80 69,40 71,00 70,90

2017 68,90 67,40 66,60 66,30 71,10 71,10 70,80 70,70 70,00 67,70 68,00 67,80 68,20 72,20 67,40 70,10 74,50 68,20 71,70 70,10

2018 70,90 68,40 68,10 67,00 70,10 71,70 70,10 71,90 70,40 69,10 68,80 68,20 68,60 73,20 68,20 69,80 73,70 69,60 71,80 70,20

2019 70,40 70,60 68,00 69,10 70,40 71,20 70,30 71,10 71,50 69,10 68,50 70,70 70,00 72,40 69,10 68,90 74,40 70,20 70,40 70,40

β 0,02 0,25 -0,18 0,82 -0,64 0,09 -0,67 -0,12 0,49 0,20 -0,55 0,58 0,49 0,31 0,32 -0,42 -0,20 0,38 -0,17 -0,14

Intercept 29,95 -435,25431,10-1587,101362,15-110,301422,60313,50-918,10-334,801178,60-1101,25-919,75-553,05-577,35917,10477,85-697,30414,20352,85

expected 
values
y 2009 70,13 67,00 69,48 60,28 76,39 70,51 76,57 72,42 66,31 67,00 73,65 63,97 64,66 69,74 65,53 73,32 76,05 66,12 72,67 71,59

y 2010 70,15 67,25 69,30 61,10 75,75 70,60 75,90 72,30 66,80 67,20 73,10 64,55 65,15 70,05 65,85 72,90 75,85 66,50 72,50 71,45

y 2011 70,17 67,50 69,12 61,92 75,11 70,69 75,23 72,18 67,29 67,40 72,55 65,13 65,64 70,36 66,17 72,48 75,65 66,88 72,33 71,31

y 2012 70,19 67,75 68,94 62,74 74,47 70,78 74,56 72,06 67,78 67,60 72,00 65,71 66,13 70,67 66,49 72,06 75,45 67,26 72,16 71,17

y 2013 70,21 68,00 68,76 63,56 73,83 70,87 73,89 71,94 68,27 67,80 71,45 66,29 66,62 70,98 66,81 71,64 75,25 67,64 71,99 71,03

y 2014 70,23 68,25 68,58 64,38 73,19 70,96 73,22 71,82 68,76 68,00 70,90 66,87 67,11 71,29 67,13 71,22 75,05 68,02 71,82 70,89

y 2015 70,25 68,50 68,40 65,20 72,55 71,05 72,55 71,70 69,25 68,20 70,35 67,45 67,60 71,60 67,45 70,80 74,85 68,40 71,65 70,75

y 2016 70,27 68,75 68,22 66,02 71,91 71,14 71,88 71,58 69,74 68,40 69,80 68,03 68,09 71,91 67,77 70,38 74,65 68,78 71,48 70,61

y 2017 70,29 69,00 68,04 66,84 71,27 71,23 71,21 71,46 70,23 68,60 69,25 68,61 68,58 72,22 68,09 69,96 74,45 69,16 71,31 70,47

y 2018 70,31 69,25 67,86 67,66 70,63 71,32 70,54 71,34 70,72 68,80 68,70 69,19 69,07 72,53 68,41 69,54 74,25 69,54 71,14 70,33

y 2019 70,33 69,50 67,68 68,48 69,99 71,41 69,87 71,22 71,21 69,00 68,15 69,77 69,56 72,84 68,73 69,12 74,05 69,92 70,97 70,19

(O-E)

2015 0,73 1,35 0,88 0,58 0,29 -0,04 0,42 0,32 0,26 0,50 0,80 0,87 0,41 -0,21 0,53 -0,18 0,15 0,62 -0,48 0,29

2016 0,73 1,35 0,88 0,58 0,29 -0,04 0,42 0,32 0,26 0,50 0,80 0,87 0,41 -0,21 0,53 -0,18 0,15 0,62 -0,48 0,29

2017 -1,39 -1,60 -1,44 -0,54 -0,17 -0,13 -0,41 -0,76 -0,23 -0,90 -1,25 -0,81 -0,38 -0,02 -0,69 0,14 0,05 -0,96 0,39 -0,37

2018 0,59 -0,85 0,24 -0,66 -0,53 0,38 -0,44 0,56 -0,32 0,30 0,10 -0,99 -0,47 0,67 -0,21 0,26 -0,55 0,06 0,66 -0,13

2019 0,07 1,10 0,32 0,62 0,41 -0,21 0,43 -0,12 0,29 0,10 0,35 0,93 0,44 -0,44 0,37 -0,22 0,35 0,28 -0,57 0,21

(O-E)^2

2016 0,53 1,82 0,77 0,34 0,08 0,00 0,18 0,10 0,07 0,25 0,64 0,76 0,17 0,04 0,28 0,03 0,02 0,38 0,23 0,08

2017 1,93 2,56 2,07 0,29 0,03 0,02 0,17 0,58 0,05 0,81 1,56 0,66 0,14 0,00 0,48 0,02 0,00 0,92 0,15 0,14

2018 0,35 0,72 0,06 0,44 0,28 0,14 0,19 0,31 0,10 0,09 0,01 0,98 0,22 0,45 0,04 0,07 0,30 0,00 0,44 0,02

2019 0,00 1,21 0,10 0,38 0,17 0,04 0,18 0,01 0,08 0,01 0,12 0,86 0,19 0,19 0,14 0,05 0,12 0,08 0,32 0,04

(O-E)^2/E^2

2016 0,04 0,05 0,04 0,01 0,00 0,00 0,00 0,01 0,00 0,02 0,03 0,01 0,00 0,00 0,01 0,00 0,00 0,02 0,00 0,00

2017 0,01 0,02 0,00 0,01 0,01 0,00 0,00 0,01 0,00 0,00 0,00 0,02 0,00 0,01 0,00 0,00 0,01 0,00 0,01 0,00

2018 0,00 0,03 0,00 0,01 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,02 0,00 0,00 0,00 0,00 0,00 0,00 0,01 0,00

2019 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

(O-E)^2/
(E*(Max-
min)) 

2016 0,36 0,83 0,45 0,18 0,06 0,00 0,11 0,12 0,06 0,26 0,35 0,38 0,14 0,04 0,24 0,04 0,03 0,28 0,23 0,15

2017 1,31 1,16 1,22 0,16 0,02 0,04 0,11 0,67 0,05 0,84 0,87 0,33 0,12 0,00 0,41 0,02 0,00 0,67 0,15 0,24

2018 0,24 0,33 0,03 0,23 0,19 0,34 0,12 0,37 0,10 0,09 0,01 0,49 0,18 0,41 0,04 0,07 0,37 0,00 0,44 0,03

2019 0,00 0,54 0,06 0,20 0,11 0,10 0,12 0,02 0,08 0,01 0,07 0,43 0,15 0,18 0,12 0,05 0,15 0,06 0,33 0,08

Threshold

2016 0,00 0,83 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

2017 1,31 1,16 1,22 0,00 0,00 0,00 0,00 0,67 0,00 0,84 0,87 0,00 0,00 0,00 0,00 0,00 0,00 0,67 0,00 0,00

2018 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

2019 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

8,00 % 
val

10,00 thr
esh

0,60 ma
x

1,31

total 23,00 9,90 ma
x

1,43



Mental Health index (SF36)

Fem
ale

Abr
uzzo

Basi
licat

Cala
bria

Cam
pani

Emil
ia-

Friul
i-

Lazi
o

Ligu
ria

Lom
bard

Mar
che

Moli
se

Pie
mon

Pugl
ia

Sard
egna

Sicil
ia

Tosc
ana

Tren
tino-

Um
bria

Vall
e 

Ven
eto

2009

2010

2011

2012

2013

2014

2015

2016 66,4 64,7 65,4 63,9 68,9 68,2 67,8 67,0 66,3 63,9 65,3 65,3 65,0 67,7 66,6 64,8 72,0 63,7 65,5 67,0

2017 66,3 63,0 63,5 63,2 67,9 66,6 67,9 66,8 66,8 64,8 65,7 64,5 65,3 68,6 64,0 66,9 70,7 63,4 66,2 65,2

2018 66,0 64,5 65,6 65,4 65,6 66,0 66,6 67,3 67,4 64,9 64,0 64,1 66,0 67,8 65,5 66,2 71,0 64,2 65,4 66,4

2019 66,3 66,1 64,6 67,4 66,0 68,0 67,0 67,1 67,0 66,4 64,5 66,5 66,6 66,6 66,8 66,4 71,2 64,7 67,2 65,6

β -0,1 0,6 -0,0 1,3 -1,1 -0,1 -0,4 0,1 0,3 0,8 -0,4 0,3 0,5 -0,4 0,2 0,4 -0,2 0,4 0,4 -0,3

Intercept 187,3 -1085,4125,3 -2497,32286,4 309,3 813,8 -94,4 -477,9 -1468,3892,1 -580,5 -1043,9894,9 -358,0 -761,1 494,9 -702,7 -801,5 671,3

expected 
values
y 2009 66,8 59,7 65,0 54,2 76,5 68,2 70,5 66,4 64,6 58,5 68,4 62,4 61,0 71,2 63,9 62,6 73,0 60,8 62,4 68,6

y 2010 66,7 60,3 65,0 55,5 75,4 68,1 70,1 66,4 64,8 59,3 68,0 62,7 61,6 70,7 64,2 63,0 72,8 61,2 62,9 68,3

y 2011 66,6 60,9 65,0 56,7 74,3 68,0 69,7 66,5 65,1 60,1 67,5 63,0 62,1 70,3 64,4 63,4 72,6 61,5 63,3 68,0

y 2012 66,6 61,4 64,9 58,0 73,2 67,9 69,4 66,6 65,4 60,8 67,1 63,3 62,7 69,9 64,6 63,8 72,4 61,9 63,7 67,7

y 2013 66,5 62,0 64,9 59,3 72,1 67,7 69,0 66,7 65,7 61,6 66,7 63,7 63,2 69,5 64,8 64,2 72,2 62,3 64,1 67,4

y 2014 66,5 62,6 64,9 60,5 71,0 67,6 68,6 66,8 65,9 62,3 66,3 64,0 63,8 69,1 65,0 64,6 72,0 62,7 64,6 67,1

y 2015 66,4 63,1 64,8 61,8 69,9 67,5 68,2 66,8 66,2 63,1 65,9 64,3 64,3 68,7 65,2 65,0 71,8 63,1 65,0 66,8

y 2016 66,3 63,7 64,8 63,1 68,8 67,4 67,9 66,9 66,5 63,9 65,5 64,6 64,9 68,3 65,4 65,5 71,5 63,4 65,4 66,5

y 2017 66,3 64,3 64,8 64,3 67,7 67,3 67,5 67,0 66,7 64,6 65,1 64,9 65,4 67,9 65,6 65,9 71,3 63,8 65,9 66,2

y 2018 66,2 64,9 64,8 65,6 66,6 67,1 67,1 67,1 67,0 65,4 64,7 65,3 66,0 67,5 65,8 66,3 71,1 64,2 66,3 65,9

y 2019 66,2 65,4 64,7 66,9 65,5 67,0 66,8 67,2 67,3 66,1 64,3 65,6 66,5 67,1 66,0 66,7 70,9 64,6 66,7 65,6

(O-E)

2015 0,1 1,0 0,6 0,8 0,2 0,8 -0,1 0,1 -0,2 0,0 -0,2 0,7 0,1 -0,6 1,2 -0,7 0,5 0,3 0,1 0,5

2016 0,1 1,0 0,6 0,8 0,2 0,8 -0,1 0,1 -0,2 0,0 -0,2 0,7 0,1 -0,6 1,2 -0,7 0,5 0,3 0,1 0,5

2017 0,0 -1,3 -1,3 -1,1 0,3 -0,7 0,4 -0,2 0,1 0,2 0,6 -0,4 -0,1 0,7 -1,6 1,0 -0,6 -0,4 0,3 -1,0

2018 -0,2 -0,4 0,8 -0,2 -1,0 -1,1 -0,5 0,2 0,4 -0,5 -0,7 -1,2 0,0 0,3 -0,3 -0,1 -0,1 0,0 -0,9 0,5

2019 0,1 0,7 -0,1 0,5 0,6 1,0 0,2 -0,1 -0,3 0,3 0,2 0,9 0,1 -0,5 0,8 -0,3 0,3 0,1 0,5 -0,0

(O-E)^2

2016 0,0 1,0 0,3 0,7 0,0 0,7 0,0 0,0 0,0 0,0 0,0 0,5 0,0 0,3 1,4 0,4 0,2 0,1 0,0 0,2

2017 0,0 1,7 1,7 1,3 0,1 0,4 0,2 0,0 0,0 0,0 0,4 0,2 0,0 0,5 2,6 1,1 0,4 0,2 0,1 1,0

2018 0,0 0,1 0,7 0,0 0,9 1,3 0,3 0,0 0,2 0,2 0,4 1,3 0,0 0,1 0,1 0,0 0,0 0,0 0,8 0,2

2019 0,0 0,4 0,0 0,3 0,3 1,0 0,1 0,0 0,1 0,1 0,1 0,8 0,0 0,2 0,6 0,1 0,1 0,0 0,2 0,0

(O-E)^2/
E^2

2016 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,1 0,0 0,0 0,0 0,0 0,0

2017 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0

2018 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0

2019 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0

(O-E)^2/
(E*(Max-

2016 0,0 0,5 0,2 0,3 0,0 0,5 0,0 0,0 0,0 0,0 0,0 0,3 0,0 0,3 0,8 0,3 0,2 0,1 0,0 0,2

2017 0,0 0,8 1,2 0,5 0,0 0,3 0,2 0,1 0,0 0,0 0,3 0,1 0,0 0,4 1,4 0,8 0,4 0,2 0,1 0,8

2018 0,2 0,1 0,5 0,0 0,4 0,9 0,3 0,1 0,2 0,1 0,4 0,9 0,0 0,1 0,1 0,0 0,0 0,0 0,7 0,2

2019 0,1 0,2 0,0 0,1 0,1 0,7 0,1 0,0 0,1 0,0 0,1 0,5 0,0 0,2 0,3 0,1 0,1 0,0 0,2 0,0

Threshold

2016 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,8 0,0 0,0 0,0 0,0 0,0

2017 0,0 0,8 1,2 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 1,4 0,8 0,0 0,0 0,0 0,8

2018 0,0 0,0 0,0 0,0 0,0 0,9 0,0 0,0 0,0 0,0 0,0 0,9 0,0 0,0 0,0 0,0 0,0 0,0 0,7 0,0

2019 0,0 0,0 0,0 0,0 0,0 0,7 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0

10,0 valu
es 

12,5 thres
hold

0,6 max 1,4



Mental Health index (SF36)

Total Ab
ruz
zo

Ba
sili
cat

Cal
abr
ia

Ca
mp
ani

Em
ilia
-

Fri
uli-
Ve

La
zio

Lig
uri
a

Lo
mb
ard

Ma
rch
e

Mo
lise

Pie
mo
nte

Pu
gli
a

Sar
deg
na

Sic
ilia

Tos
can
a

Tre
nti
no-

U
mb
ria

Val
le 
d'A

Ve
net
o

2009

2010

2011

2012

2013

2014

2015

2016 68,7 67,3 67,2 65,2 70,5 69,6 70,0 69,3 68,1 66,3 67,9 67,0 66,7 69,7 67,4 67,4 73,4 66,4 68,2 68,9

2017 67,6 65,2 65,0 64,7 69,4 68,8 69,3 68,6 68,3 66,2 66,8 66,1 66,7 70,4 65,7 68,5 72,6 65,7 68,9 67,6

2018 68,4 66,4 66,8 66,2 67,8 68,8 68,3 69,5 68,9 66,9 66,4 66,1 67,3 70,5 66,8 67,9 72,3 66,8 68,5 68,3

2019 68,3 68,3 66,3 68,2 68,2 69,6 68,6 69,0 69,2 67,7 66,5 68,5 68,2 69,4 67,9 67,6 72,8 67,4 68,8 68,0

β -0,0 0,4 -0,1 1,1 -0,9 0,0 -0,5 0,0 0,4 0,5 -0,5 0,5 0,5 -0,1 0,3 0,0 -0,2 0,4 0,1 -0,2

Intercept 149,0 -780,6247,9 -2052,31783,969,2 1118,269,1 -718,2-921,8995,0 -841,0-961,7231,4 -457,667,9 496,5 -760,6-213,9471,7

expected values

y 2009 68,6 63,2 67,1 57,2 76,2 69,2 73,5 69,1 65,3 62,6 70,8 63,1 62,9 70,7 64,7 67,9 74,6 63,1 67,4 69,9

y 2010 68,5 63,6 67,0 58,2 75,4 69,2 73,0 69,1 65,7 63,1 70,4 63,6 63,4 70,6 65,0 67,9 74,3 63,5 67,5 69,7

y 2011 68,5 64,1 66,9 59,3 74,5 69,2 72,4 69,1 66,1 63,6 69,9 64,0 63,9 70,5 65,3 67,9 74,1 63,9 67,7 69,5

y 2012 68,5 64,5 66,8 60,3 73,7 69,2 71,9 69,1 66,5 64,1 69,4 64,5 64,4 70,4 65,5 67,9 73,9 64,3 67,8 69,3

y 2013 68,4 64,9 66,7 61,4 72,8 69,2 71,4 69,1 66,9 64,6 69,0 64,9 64,9 70,4 65,8 67,9 73,7 64,7 68,0 69,1

y 2014 68,4 65,3 66,6 62,4 72,0 69,2 70,9 69,1 67,3 65,1 68,5 65,4 65,4 70,3 66,0 67,9 73,5 65,1 68,1 68,9

y 2015 68,3 65,7 66,5 63,5 71,1 69,2 70,4 69,1 67,7 65,6 68,1 65,8 66,0 70,2 66,3 67,9 73,3 65,6 68,2 68,7

y 2016 68,3 66,2 66,5 64,5 70,3 69,2 69,8 69,1 68,0 66,0 67,6 66,3 66,5 70,1 66,6 67,9 73,1 66,0 68,4 68,5

y 2017 68,3 66,6 66,4 65,6 69,4 69,2 69,3 69,1 68,4 66,5 67,1 66,7 67,0 70,0 66,8 67,9 72,9 66,4 68,5 68,3

y 2018 68,2 67,0 66,3 66,6 68,6 69,2 68,8 69,1 68,8 67,0 66,7 67,2 67,5 70,0 67,1 67,9 72,7 66,8 68,7 68,1

y 2019 68,2 67,4 66,2 67,7 67,7 69,2 68,3 69,1 69,2 67,5 66,2 67,6 68,0 69,9 67,3 67,9 72,5 67,2 68,8 67,9

(O-E)

2015 0,4 1,1 0,7 0,7 0,3 0,4 0,2 0,2 0,1 0,3 0,3 0,7 0,2 -0,4 0,8 -0,5 0,3 0,4 -0,2 0,4

2016 0,4 1,1 0,7 0,7 0,3 0,4 0,2 0,2 0,1 0,3 0,3 0,7 0,2 -0,4 0,8 -0,5 0,3 0,4 -0,2 0,4

2017 -0,7 -1,4 -1,4 -0,9 0,0 -0,4 -0,0 -0,5 -0,1 -0,3 -0,3 -0,6 -0,3 0,4 -1,1 0,6 -0,3 -0,7 0,4 -0,7

2018 0,2 -0,6 0,5 -0,4 -0,8 -0,4 -0,5 0,4 0,1 -0,1 -0,3 -1,1 -0,2 0,5 -0,3 0,0 -0,4 0,0 -0,2 0,2

2019 0,1 0,9 0,1 0,6 0,5 0,4 0,3 -0,1 -0,0 0,2 0,3 0,9 0,2 -0,5 0,6 -0,3 0,3 0,2 -0,0 0,1

(O-E)^2

2016 0,2 1,3 0,5 0,5 0,1 0,2 0,0 0,0 0,0 0,1 0,1 0,6 0,1 0,2 0,7 0,2 0,1 0,2 0,0 0,2

2017 0,4 1,9 1,9 0,7 0,0 0,2 0,0 0,3 0,0 0,1 0,1 0,4 0,1 0,1 1,3 0,4 0,1 0,4 0,1 0,5

2018 0,0 0,4 0,3 0,2 0,6 0,2 0,2 0,2 0,0 0,0 0,1 1,1 0,0 0,3 0,1 0,0 0,1 0,0 0,0 0,0

2019 0,0 0,8 0,0 0,3 0,3 0,2 0,1 0,0 0,0 0,0 0,1 0,8 0,0 0,2 0,3 0,1 0,1 0,0 0,0 0,0

(O-E)^2/E^2

2016 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0

2017 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0

2018 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0

2019 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0

(O-E)^2/
(E*(Max-min)) 

2016 0,2 0,6 0,4 0,2 0,0 0,3 0,0 0,1 0,0 0,1 0,1 0,4 0,1 0,2 0,5 0,3 0,1 0,2 0,1 0,2

2017 0,6 0,9 1,3 0,3 0,0 0,3 0,0 0,4 0,0 0,1 0,1 0,2 0,1 0,2 0,9 0,6 0,1 0,4 0,3 0,6

2018 0,0 0,2 0,2 0,1 0,3 0,3 0,2 0,3 0,0 0,0 0,1 0,7 0,0 0,4 0,1 0,0 0,2 0,0 0,1 0,0

2019 0,0 0,4 0,0 0,1 0,1 0,3 0,1 0,0 0,0 0,0 0,1 0,5 0,0 0,3 0,2 0,1 0,1 0,0 0,0 0,0

Threshold

2016 0,0 0,6 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0

2017 0,0 0,9 1,3 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,9 0,0 0,0 0,0 0,0 0,0

2018 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,7 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0

2019 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0

5,0 val
ues 

6,3 thr
esh

0,6 ma
x

1,3



Infant mortality rate

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 µ for 
2019

Male

Abruzzo 4,9 4,8 3,4 4,7 2,9 2,8 2,9 2,9 3,3 3,3 3,59

Basilicata 4,1 4,7 5,6 2,5 4,2 1,9 5,2 4,9 2,9 5,9 4,19

Calabria 4,3 4,3 5 5,3 5,3 5,6 4 5,5 3,7 4,2 4,72

Campania 4,5 4,2 3,9 4,4 4,7 3,2 3,8 3,3 4,1 3,9 4

Emilia-Romagna 3,5 3 3,2 2,6 3,7 2,8 2,9 2,4 2,5 3 2,96

Friuli-Venezia 
Giulia

2,2 3 4,4 3,2 4,3 2,9 3,2 0,9 1,2 1,5 2,68

Lazio 3,7 3,5 3,6 3,3 3,8 2,9 3,1 3 2,7 3,4 3,3

Liguria 2,7 3,1 4,9 2,8 2,3 3,4 2,1 2,9 3 1,1 2,83

Lombardia 3,3 2,9 3 2,5 2,7 3 2,7 2,7 2,9 2,6 2,83

Marche 3,4 3 1,9 1,9 2,6 1,9 3,1 2 2,4 1,1 2,33

Molise 4,9 3,8 2,5 3,3 5,1 1,7 4,4 1 1,8 3,1 3,16

Piemonte 3 2,5 2,6 2,4 2,9 2 2,5 2,9 3 2,1 2,59

Puglia 4,5 3,7 2,9 3,3 3,1 3,7 3,3 2,9 2,2 3,4 3,3

Sardegna 3,7 4,3 3,3 3,1 3,4 2,2 1,7 2,2 2,3 3,1 2,93

Sicilia 5 4,9 4,7 4,6 4,2 4,7 3,7 4,5 4,1 4,8 4,52

Toscana 2,9 2,9 2,5 2 2,2 2,1 3,1 2,8 2 2,4 2,49

Trentino-Alto 
Adige/Südtirol

2,8 2,5 1,5 2,6 2,4 2,1 2,7 4,1 2,6 4 2,73

Umbria 3,2 2,4 2 2,1 2,9 2 3,9 1,5 1,3 3,3 2,46

Valle d'Aosta/
Vallée d'Aoste

2,9 3,2 0 0 4 5,2 3,9 4 2,1 4,1 2,94

Veneto 3,1 3,1 2,8 2,9 2,6 2,2 2,8 2,4 2,4 2,3 2,66

Female

Abruzzo 2,7 4,2 2,8 3,3 2,9 1,6 3,8 2,1 1,5 2,8 2,77

Basilicata 3,9 2,2 3,2 2,4 3 5,4 4,5 3,6 2,1 2,2 3,25

Calabria 4,3 3,1 4,4 3,7 4,2 3,7 2,9 4,1 4,4 3,7 3,85

Campania 3,8 3,8 3,5 4,1 3,2 2,7 2,9 3,1 2,9 3,8 3,38

Emilia-Romagna 2,4 2,3 3 2,7 1,9 3 1,8 1,6 2,3 1,5 2,25

Friuli-Venezia 
Giulia

3,5 2,8 2,5 1,3 2,2 1,1 1 3,2 2,5 2,9 2,3

Lazio 3,6 2,6 2,8 2,8 2,6 2,7 2,8 2,6 2,3 2,7 2,75

Liguria 2,6 2,4 2,9 3,4 2,5 2,3 3,2 2,1 0,4 4,1 2,59

Lombardia 2,8 2,4 2,1 2,3 2,2 2,8 2,3 2,8 2,4 2,5 2,46

Marche 4,6 1,5 1,9 1,4 1,7 2 2,1 1,8 2,9 2,2 2,21

Molise 2,6 6,7 1,7 1,8 2,7 3,9 4,8 1 2 1,1 2,83

Piemonte 1,9 2,5 2,3 2,2 1,8 1,3 2,7 1,6 2 1,8 2,01

Puglia 3,3 3 3,4 3,4 2,7 2,7 2,5 2,5 3,7 3,2 3,04

Sardegna 2,8 3,1 2,4 1,3 3,5 2,4 2,1 3 2 2 2,46

Sicilia 4,8 4,4 3,8 3,9 4,1 3,4 4,5 3,4 4,2 3,2 3,97

Toscana 2,2 3,1 2,7 2,3 1,5 1,8 1,6 2,6 2,1 1,9 2,18

Trentino-Alto 
Adige/Südtirol

2,3 2,9 2,9 4,1 2,8 2,8 2,2 2,4 1,9 2,6 2,69

Umbria 2,1 2,4 1,1 3,5 1,7 2,3 5,4 2 2 2,9 2,54

Valle d'Aosta/
Vallée d'Aoste

0 3,2 1,7 5,2 0 0,2 4,2 4,3 0 0 1,88

Veneto 2,8 1,9 3 2,4 1,9 1,9 2,2 2,3 2 1,9 2,23

Totsl

Abruzzo 3,9 4,5 3,1 4 2,9 2,2 3,3 2,5 2,4 3 3,18

Basilicata 4 3,5 4,5 2,5 3,7 3,6 4,9 4,2 2,5 4 3,74

Calabria 4,3 3,7 4,7 4,5 4,7 4,7 3,5 4,8 4,1 4 4,3

Campania 4,2 4 3,7 4,2 4 3 3,4 3,2 3,5 3,8 3,7

Emilia-Romagna 3 2,7 3,1 2,6 2,8 2,9 2,4 2 2,4 2,3 2,62

Friuli-Venezia 
Giulia

2,9 2,9 3,5 2,2 3,3 2,1 2,1 2 1,8 2,2 2,5

Lazio 3,6 3,1 3,2 3 3,2 2,8 3 2,8 2,5 3 3,02

Liguria 2,7 2,8 3,9 3,1 2,4 2,9 2,7 2,5 1,8 2,5 2,73

Lombardia 3,1 2,6 2,6 2,4 2,5 2,9 2,5 2,8 2,6 2,6 2,66

Marche 4 2,3 1,9 1,7 2,1 1,9 2,6 1,9 2,6 1,7 2,27

Molise 3,8 5,2 2,1 2,6 4 2,7 4,6 1 1,9 2,1 3

Piemonte 2,5 2,5 2,5 2,3 2,4 1,7 2,6 2,2 2,5 2 2,32

Puglia 3,9 3,3 3,1 3,4 2,9 3,2 2,9 2,7 2,9 3,3 3,16

Sardegna 3,3 3,7 2,8 2,3 3,5 2,3 1,9 2,6 2,2 2,5 2,71

Sicilia 4,9 4,6 4,3 4,2 4,1 4,1 4,1 4 4,1 4 4,24

Toscana 2,6 3 2,6 2,2 1,9 2 2,4 2,7 2 2,2 2,36

Trentino-Alto 
Adige/Südtirol

2,6 2,7 2,2 3,3 2,6 2,4 2,5 3,3 2,2 3,3 2,71

Umbria 2,7 2,4 1,6 2,8 2,3 2,1 4,6 1,7 1,6 3,1 2,49

Valle d'Aosta/
Vallée d'Aoste

1,5 3,2 0,8 2,6 1,9 2,7 4,1 4,2 1,1 2,2 2,43

Veneto 2,9 2,5 2,9 2,6 2,2 2,1 2,5 2,3 2,2 2,1 2,43



Evitable mortality (0-74 years old) M

Male Abru
zzo

Basili
cata

Calab
ria

Camp
ania

Emili
a-

Friuli
-

Lazio Ligur
ia

Lomb
ardia

Marc
he

Molis
e

Piem
onte

Pugli
a

Sarde
gna

Sicili
a

Tosca
na

Trent
ino-

Umbr
ia

Valle 
d'Aos

Venet
o

2009 30,7 28,7 30,0 34,6 26,3 29,5 30,1 28,6 28,7 24,4 28,5 28,4 26,9 31,6 31,7 25,7 27,0 25,1 28,5 26,3

2010 27,6 27,5 29,6 34,5 25,8 28,8 29,7 26,5 26,6 23,5 27,4 28,3 26,3 30,3 29,6 24,5 26,8 26,8 31,1 24,7

2011 26,3 27,6 27,7 32,9 24,4 28,2 28,9 27,6 25,8 24,2 27,0 28,1 26,5 30,2 29,6 24,6 25,1 22,6 30,7 24,9

2012 25,7 27,5 28,4 32,4 24,7 27,3 28,0 26,1 25,6 23,0 24,4 26,3 25,8 29,1 29,6 24,5 24,3 25,0 26,9 23,6

2013 25,9 24,9 26,5 31,9 23,0 25,3 27,0 25,0 23,5 22,2 24,8 25,8 24,4 27,8 27,6 22,6 22,4 24,1 24,4 22,8

2014 25,4 25,8 27,3 30,4 21,9 23,1 25,4 23,8 23,1 20,7 25,1 24,6 24,4 26,4 26,4 22,2 20,9 21,5 27,5 21,8

2015 24,9 26,5 26,0 31,2 21,9 23,9 25,9 23,2 23,3 21,9 24,0 25,0 23,9 26,7 27,0 22,7 22,1 22,8 27,0 22,5

2016 24,3 24,4 25,2 29,7 21,5 23,0 25,1 22,4 21,9 21,1 22,9 24,0 22,5 25,6 25,1 21,0 22,9 20,8 23,4 21,1

2017 25,2 24,5 25,8 28,9 21,4 22,8 24,6 21,8 20,9 20,3 27,3 23,5 22,8 25,7 25,9 21,0 20,7 20,8 21,8 20,0

2018 22,9 23,6 24,0 27,5 19,9 22,9 23,4 22,1 20,8 19,4 25,1 23,2 22,0 23,8 24,8 19,7 19,3 19,2 24,6 20,0

2019

β -0,6 -0,5 -0,6 -0,8 -0,7 -0,8 -0,7 -0,8 -0,8 -0,5 -0,3 -0,6 -0,6 -0,8 -0,7 -0,6 -0,8 -0,7 -0,8 -0,7

Intercept 1245,0 1063,4 1241,3 1547,0 1394,7 1731,5 1526,6 1578,2 1705,6 1092,3 668,7 1319,2 1175,3 1662,9 1486,0 1271,2 1623,0 1405,5 1653,3 1400,5

expected 
values:

y 2009 28,6 28,4 29,8 34,8 26,1 29,3 30,2 28,2 27,8 24,5 27,1 28,6 27,1 31,4 31,0 25,6 26,7 26,0 30,2 25,8

y 2010 28,0 27,9 29,2 34,0 25,5 28,4 29,4 27,4 26,9 23,9 26,8 28,0 26,6 30,6 30,3 25,0 25,9 25,3 29,4 25,2

y 2011 27,4 27,4 28,6 33,3 24,8 27,6 28,7 26,6 26,1 23,4 26,4 27,3 26,0 29,8 29,5 24,4 25,1 24,6 28,6 24,5

y 2012 26,8 26,9 28,0 32,5 24,1 26,8 27,9 25,9 25,3 22,9 26,1 26,7 25,4 28,9 28,8 23,8 24,3 23,9 27,8 23,8

y 2013 26,2 26,4 27,4 31,8 23,4 25,9 27,2 25,1 24,4 22,3 25,8 26,0 24,8 28,1 28,1 23,2 23,5 23,2 27,0 23,1

y 2014 25,6 25,8 26,7 31,0 22,7 25,1 26,4 24,3 23,6 21,8 25,5 25,4 24,3 27,3 27,4 22,5 22,8 22,5 26,2 22,4

y 2015 25,0 25,3 26,1 30,3 22,1 24,2 25,7 23,6 22,8 21,3 25,2 24,8 23,7 26,5 26,6 21,9 22,0 21,8 25,4 21,7

y 2016 24,4 24,8 25,5 29,5 21,4 23,4 24,9 22,8 21,9 20,7 24,9 24,1 23,1 25,7 25,9 21,3 21,2 21,2 24,6 21,1

y 2017 23,8 24,3 24,9 28,8 20,7 22,5 24,2 22,0 21,1 20,2 24,5 23,5 22,5 24,9 25,2 20,7 20,4 20,5 23,8 20,4

y 2018 23,2 23,8 24,3 28,0 20,0 21,7 23,5 21,2 20,3 19,7 24,2 22,8 22,0 24,1 24,5 20,1 19,6 19,8 23,0 19,7

y 2019 22,6 23,3 23,7 27,3 19,3 20,8 22,7 20,5 19,4 19,1 23,9 22,2 21,4 23,3 23,7 19,4 18,8 19,1 22,1 19,0

(O-E)

2009 2,1 0,3 0,2 -0,2 0,2 0,2 -0,1 0,4 0,9 -0,1 1,4 -0,2 -0,2 0,2 0,7 0,1 0,3 -0,9 -1,7 0,5

2010 -0,4 -0,4 0,4 0,5 0,3 0,4 0,3 -0,9 -0,3 -0,4 0,6 0,3 -0,3 -0,3 -0,7 -0,5 0,9 1,5 1,7 -0,5

2011 -1,1 0,2 -0,9 -0,4 -0,4 0,6 0,2 1,0 -0,3 0,8 0,6 0,8 0,5 0,4 0,1 0,2 -0,0 -2,0 2,1 0,4

2012 -1,1 0,6 0,4 -0,1 0,6 0,5 0,1 0,2 0,3 0,1 -1,7 -0,4 0,4 0,2 0,8 0,7 -0,0 1,1 -0,9 -0,2

2013 -0,3 -1,5 -0,9 0,1 -0,4 -0,6 -0,2 -0,1 -0,9 -0,1 -1,0 -0,2 -0,4 -0,3 -0,5 -0,6 -1,1 0,9 -2,6 -0,3

2014 -0,2 -0,0 0,6 -0,6 -0,8 -2,0 -1,0 -0,5 -0,5 -1,1 -0,4 -0,8 0,1 -0,9 -1,0 -0,3 -1,9 -1,0 1,3 -0,6

2015 -0,1 1,2 -0,1 0,9 -0,2 -0,3 0,2 -0,4 0,5 0,6 -1,2 0,2 0,2 0,2 0,4 0,8 0,1 1,0 1,6 0,8

2016 -0,1 -0,4 -0,3 0,2 0,1 -0,4 0,2 -0,4 -0,0 0,4 -2,0 -0,1 -0,6 -0,1 -0,8 -0,3 1,7 -0,4 -1,2 0,0

2017 1,4 0,2 0,9 0,1 0,7 0,3 0,4 -0,2 -0,2 0,1 2,8 0,0 0,3 0,8 0,7 0,3 0,3 0,3 -2,0 -0,4

2018 -0,3 -0,2 -0,3 -0,5 -0,1 1,2 -0,1 0,9 0,5 -0,3 0,9 0,4 0,0 -0,3 0,3 -0,4 -0,3 -0,6 1,6 0,3

(O-E)^2

2009 4,3 0,1 0,1 0,0 0,0 0,0 0,0 0,2 0,8 0,0 2,0 0,0 0,0 0,1 0,5 0,0 0,1 0,7 3,0 0,2

2010 0,2 0,2 0,2 0,2 0,1 0,1 0,1 0,8 0,1 0,2 0,4 0,1 0,1 0,1 0,4 0,3 0,8 2,3 2,8 0,2

2011 1,2 0,0 0,7 0,1 0,1 0,4 0,1 0,9 0,1 0,6 0,3 0,6 0,3 0,2 0,0 0,0 0,0 3,9 4,4 0,2

2012 1,2 0,4 0,2 0,0 0,4 0,3 0,0 0,1 0,1 0,0 3,0 0,1 0,2 0,0 0,6 0,5 0,0 1,2 0,8 0,0

2013 0,1 2,1 0,7 0,0 0,2 0,4 0,0 0,0 0,9 0,0 1,0 0,1 0,2 0,1 0,2 0,3 1,3 0,8 6,7 0,1

2014 0,0 0,0 0,3 0,4 0,7 3,8 1,1 0,3 0,3 1,2 0,2 0,6 0,0 0,8 0,9 0,1 3,4 1,1 1,7 0,4

2015 0,0 1,4 0,0 0,9 0,0 0,1 0,0 0,1 0,3 0,4 1,4 0,1 0,0 0,0 0,1 0,6 0,0 0,9 2,6 0,6

2016 0,0 0,2 0,1 0,0 0,0 0,1 0,0 0,1 0,0 0,1 3,8 0,0 0,4 0,0 0,7 0,1 3,0 0,1 1,4 0,0

2017 2,0 0,0 0,7 0,0 0,5 0,1 0,2 0,0 0,0 0,0 7,7 0,0 0,1 0,7 0,5 0,1 0,1 0,1 3,9 0,1

2018 0,1 0,0 0,1 0,3 0,0 1,5 0,0 0,7 0,3 0,1 0,8 0,1 0,0 0,1 0,1 0,1 0,1 0,3 2,7 0,1

(O-E)^2/
(E*(Max-
min))

2009 1,9 0,1 0,0 0,0 0,0 0,0 0,0 0,1 0,4 0,0 1,3 0,0 0,0 0,0 0,2 0,0 0,0 0,4 1,1 0,1

2010 0,1 0,1 0,1 0,1 0,1 0,1 0,0 0,4 0,1 0,2 0,3 0,1 0,0 0,0 0,2 0,2 0,4 1,2 1,0 0,1

2011 0,6 0,0 0,4 0,1 0,1 0,2 0,0 0,5 0,0 0,5 0,2 0,4 0,2 0,1 0,0 0,0 0,0 2,1 1,6 0,1

2012 0,6 0,3 0,1 0,0 0,2 0,2 0,0 0,0 0,1 0,0 2,0 0,1 0,1 0,0 0,3 0,4 0,0 0,7 0,3 0,0

2013 0,0 1,6 0,4 0,0 0,1 0,2 0,0 0,0 0,5 0,0 0,7 0,0 0,2 0,0 0,1 0,2 0,7 0,4 2,7 0,1

2014 0,0 0,0 0,2 0,2 0,5 2,3 0,6 0,2 0,1 1,1 0,1 0,5 0,0 0,4 0,5 0,1 2,0 0,6 0,7 0,3

2015 0,0 1,1 0,0 0,4 0,0 0,1 0,0 0,1 0,2 0,4 1,0 0,0 0,0 0,0 0,1 0,5 0,0 0,6 1,1 0,4

2016 0,0 0,1 0,1 0,0 0,0 0,1 0,0 0,1 0,0 0,1 2,7 0,0 0,3 0,0 0,4 0,1 1,9 0,1 0,6 0,0

2017 1,1 0,0 0,5 0,0 0,4 0,1 0,1 0,0 0,0 0,0 5,6 0,0 0,1 0,3 0,3 0,1 0,1 0,1 1,7 0,1

2018 0,0 0,0 0,1 0,1 0,0 1,0 0,0 0,5 0,2 0,1 0,6 0,1 0,0 0,0 0,1 0,1 0,1 0,2 1,3 0,1

Threshold

2009 2,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 1,3 0,0 0,0 0,0 0,0 0,0 0,0 0,0 1,1 0,0

2010 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 1,2 1,0 0,0

2011 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 2,1 1,6 0,0

2012 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 2,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0

2013 0,0 1,6 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 2,7 0,0

2014 0,0 0,0 0,0 0,0 0,0 2,3 0,0 0,0 0,0 1,1 0,0 0,0 0,0 0,0 0,0 0,0 2,0 0,0 0,0 0,0

2015 0,0 1,1 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 1,1 0,0

2016 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 2,7 0,0 0,0 0,0 0,0 0,0 1,9 0,0 0,0 0,0

2017 1,1 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 5,6 0,0 0,0 0,0 0,0 0,0 0,0 0,0 1,7 0,0

2018 0,0 0,0 0,0 0,0 0,0 1,1 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 1,3 0,0

22,0 % 
value

11,0 thres
hold(

1,0 max 5,6

total 65,0 11,2 max 8,1



Evitable mortality (0-74 years old) F

Fema
le

Abru
zzo

Basili
cata

Calab
ria

Camp
ania

Emili
a-

Friuli
-

Lazio Ligur
ia

Lomb
ardia

Marc
he

Molis
e

Piem
onte

Pugli
a

Sarde
gna

Sicili
a

Tosca
na

Trent
ino-

Umbr
ia

Valle 
d'Aos

Venet
o

2009 14,20 13,00 14,90 18,30 13,30 14,10 15,00 13,60 13,50 12,40 12,40 14,00 13,60 13,50 16,10 12,90 12,20 12,30 13,50 12,20

2010 12,60 12,40 13,00 17,50 12,70 13,80 14,10 13,60 13,00 11,40 13,20 13,40 12,80 12,60 15,50 12,30 11,20 11,60 13,30 12,00

2011 12,70 12,40 13,80 17,50 12,60 13,50 14,60 13,70 12,60 11,40 12,90 13,80 13,20 12,70 15,30 12,00 11,50 12,50 13,50 12,00

2012 12,00 12,80 14,10 16,90 12,60 13,40 14,80 13,30 12,60 11,50 12,70 13,50 12,60 12,50 15,60 12,10 11,60 12,70 14,20 11,70

2013 11,60 11,70 12,30 16,40 12,60 13,70 13,40 12,60 12,00 11,30 11,30 13,00 12,50 12,70 14,30 11,50 10,90 11,70 12,60 11,10

2014 11,90 12,30 12,80 16,10 12,00 12,50 13,00 12,00 11,90 11,00 13,80 12,40 11,90 12,30 14,30 11,50 11,00 11,20 13,00 10,50

2015 12,50 12,70 12,90 16,60 11,90 12,20 13,70 13,00 11,60 11,00 10,70 12,90 12,30 12,00 14,80 11,70 10,30 11,30 14,80 11,30

2016 10,40 12,00 12,60 16,00 11,60 11,80 13,60 12,00 11,40 10,50 9,20 12,60 11,80 12,10 13,80 11,40 10,10 10,70 13,00 9,90

2017 11,80 11,30 12,70 16,00 11,40 11,20 13,30 12,30 11,30 10,30 12,00 13,00 11,90 11,50 13,60 11,30 9,00 10,50 11,90 10,60

2018 11,10 11,60 12,00 14,80 11,20 11,50 12,60 12,20 11,00 10,60 10,90 12,10 11,60 11,30 13,30 11,10 9,30 10,80 10,10 10,50

2019

β -0,26 -0,13 -0,23 -0,31 -0,22 -0,33 -0,22 -0,19 -0,26 -0,18 -0,27 -0,17 -0,20 -0,20 -0,29 -0,17 -0,32 -0,21 -0,25 -0,23

Intercept 539,25 280,69 468,28 635,30 447,84 682,72 451,90 399,67 542,92 379,67 547,62 358,42 412,68 407,70 605,29 346,14 648,93 437,42 509,65 467,57

(E) expected 
values:
y 2009 13,26 12,82 14,13 17,99 13,16 14,27 14,79 13,69 13,28 11,96 13,11 13,84 13,31 13,20 15,98 12,53 12,14 12,48 14,10 12,20

y 2010 13,00 12,69 13,90 17,69 12,95 13,93 14,57 13,50 13,01 11,78 12,84 13,67 13,12 13,01 15,69 12,36 11,82 12,27 13,85 11,97

y 2011 12,73 12,55 13,68 17,38 12,73 13,60 14,35 13,31 12,75 11,60 12,58 13,50 12,92 12,81 15,39 12,20 11,50 12,06 13,61 11,75

y 2012 12,47 12,42 13,45 17,07 12,51 13,27 14,14 13,12 12,49 11,41 12,31 13,33 12,72 12,61 15,10 12,03 11,19 11,85 13,36 11,52

y 2013 12,21 12,29 13,22 16,76 12,30 12,94 13,92 12,93 12,22 11,23 12,04 13,16 12,52 12,42 14,81 11,86 10,87 11,64 13,11 11,29

y 2014 11,95 12,15 13,00 16,46 12,08 12,60 13,70 12,73 11,96 11,05 11,78 12,98 12,32 12,22 14,51 11,70 10,55 11,42 12,87 11,07

y 2015 11,69 12,02 12,77 16,15 11,87 12,27 13,48 12,54 11,69 10,87 11,51 12,81 12,12 12,03 14,22 11,53 10,23 11,21 12,62 10,84

y 2016 11,43 11,89 12,54 15,84 11,65 11,94 13,27 12,35 11,43 10,68 11,24 12,64 11,92 11,83 13,93 11,36 9,92 11,00 12,37 10,61

y 2017 11,16 11,75 12,32 15,53 11,43 11,61 13,05 12,16 11,17 10,50 10,98 12,47 11,72 11,63 13,63 11,20 9,60 10,79 12,13 10,39

y 2018 10,90 11,62 12,09 15,23 11,22 11,27 12,83 11,97 10,90 10,32 10,71 12,30 11,53 11,44 13,34 11,03 9,28 10,58 11,88 10,16

y 2019 10,64 11,49 11,87 14,92 11,00 10,94 12,61 11,77 10,64 10,13 10,45 12,13 11,33 11,24 13,05 10,87 8,97 10,37 11,63 9,93

(O-E)

2009 0,94 0,18 0,77 0,31 0,14 -0,17 0,21 -0,09 0,22 0,44 -0,71 0,16 0,29 0,30 0,12 0,37 0,06 -0,18 -0,60 -0,00

2010 -0,40 -0,29 -0,90 -0,19 -0,25 -0,13 -0,47 0,10 -0,01 -0,38 0,36 -0,27 -0,32 -0,41 -0,19 -0,06 -0,62 -0,67 -0,55 0,03

2011 -0,03 -0,15 0,12 0,12 -0,13 -0,10 0,25 0,39 -0,15 -0,20 0,32 0,30 0,28 -0,11 -0,09 -0,20 -0,00 0,44 -0,11 0,25

2012 -0,47 0,38 0,65 -0,17 0,09 0,13 0,66 0,18 0,11 0,09 0,39 0,17 -0,12 -0,11 0,50 0,07 0,41 0,85 0,84 0,18

2013 -0,61 -0,59 -0,92 -0,36 0,30 0,76 -0,52 -0,33 -0,22 0,07 -0,74 -0,16 -0,02 0,28 -0,51 -0,36 0,03 0,06 -0,51 -0,19

2014 -0,05 0,15 -0,20 -0,36 -0,08 -0,10 -0,70 -0,73 -0,06 -0,05 2,02 -0,58 -0,42 0,08 -0,21 -0,20 0,45 -0,22 0,13 -0,57

2015 0,81 0,68 0,13 0,45 0,03 -0,07 0,22 0,46 -0,09 0,13 -0,81 0,09 0,18 -0,03 0,58 0,17 0,07 0,09 2,18 0,46

2016 -1,03 0,11 0,06 0,16 -0,05 -0,14 0,33 -0,35 -0,03 -0,18 -2,04 -0,04 -0,12 0,27 -0,13 0,04 0,18 -0,30 0,63 -0,71

2017 0,64 -0,45 0,38 0,47 -0,03 -0,41 0,25 0,14 0,13 -0,20 1,02 0,53 0,18 -0,13 -0,03 0,10 -0,60 -0,29 -0,23 0,21

2018 0,20 -0,02 -0,09 -0,43 -0,02 0,23 -0,23 0,23 0,10 0,28 0,19 -0,20 0,07 -0,14 -0,04 0,07 0,02 0,22 -1,78 0,34

(O-E)^2

2009 0,89 0,03 0,60 0,09 0,02 0,03 0,04 0,01 0,05 0,19 0,50 0,03 0,08 0,09 0,01 0,14 0,00 0,03 0,36 0,00

2010 0,16 0,08 0,81 0,03 0,06 0,02 0,22 0,01 0,00 0,14 0,13 0,07 0,10 0,17 0,03 0,00 0,38 0,45 0,31 0,00

2011 0,00 0,02 0,02 0,01 0,02 0,01 0,06 0,15 0,02 0,04 0,11 0,09 0,08 0,01 0,01 0,04 0,00 0,19 0,01 0,06

2012 0,22 0,14 0,42 0,03 0,01 0,02 0,44 0,03 0,01 0,01 0,15 0,03 0,01 0,01 0,25 0,01 0,17 0,73 0,71 0,03

2013 0,37 0,34 0,85 0,13 0,09 0,58 0,27 0,11 0,05 0,00 0,55 0,02 0,00 0,08 0,26 0,13 0,00 0,00 0,26 0,04

2014 0,00 0,02 0,04 0,13 0,01 0,01 0,49 0,54 0,00 0,00 4,09 0,34 0,18 0,01 0,05 0,04 0,20 0,05 0,02 0,32

2015 0,66 0,46 0,02 0,20 0,00 0,01 0,05 0,21 0,01 0,02 0,66 0,01 0,03 0,00 0,34 0,03 0,00 0,01 4,75 0,21

2016 1,05 0,01 0,00 0,03 0,00 0,02 0,11 0,12 0,00 0,03 4,18 0,00 0,02 0,07 0,02 0,00 0,03 0,09 0,39 0,51

2017 0,40 0,21 0,15 0,22 0,00 0,16 0,06 0,02 0,02 0,04 1,04 0,28 0,03 0,02 0,00 0,01 0,36 0,08 0,05 0,05

2018 0,04 0,00 0,01 0,18 0,00 0,05 0,05 0,06 0,01 0,08 0,04 0,04 0,01 0,02 0,00 0,00 0,00 0,05 3,17 0,12

(O-E)^2/
(E*(Max-min))

2009 1,76 0,15 1,46 0,15 0,07 0,07 0,13 0,04 0,15 0,76 0,83 0,10 0,31 0,30 0,03 0,62 0,01 0,12 0,54 0,00

2010 0,32 0,38 2,01 0,06 0,22 0,04 0,64 0,04 0,00 0,59 0,22 0,28 0,38 0,58 0,08 0,02 1,01 1,66 0,47 0,00

2011 0,00 0,11 0,04 0,02 0,06 0,03 0,18 0,67 0,07 0,16 0,18 0,35 0,31 0,04 0,02 0,17 0,00 0,73 0,02 0,24

2012 0,47 0,68 1,09 0,05 0,03 0,04 1,30 0,15 0,04 0,03 0,27 0,12 0,05 0,05 0,59 0,02 0,48 2,79 1,12 0,12

2013 0,80 1,65 2,22 0,23 0,35 1,55 0,81 0,48 0,16 0,02 1,00 0,10 0,00 0,29 0,62 0,62 0,00 0,02 0,43 0,14

2014 0,01 0,10 0,10 0,22 0,03 0,03 1,50 2,49 0,01 0,01 7,55 1,38 0,72 0,02 0,11 0,18 0,60 0,20 0,03 1,26

2015 1,49 2,26 0,04 0,36 0,00 0,01 0,14 0,98 0,03 0,08 1,24 0,03 0,13 0,00 0,84 0,14 0,01 0,03 8,01 0,85

2016 2,42 0,06 0,01 0,05 0,01 0,06 0,35 0,58 0,00 0,15 8,08 0,01 0,06 0,28 0,04 0,01 0,10 0,37 0,68 2,08

2017 0,95 1,03 0,41 0,40 0,00 0,49 0,20 0,10 0,06 0,18 2,06 1,19 0,13 0,07 0,00 0,05 1,17 0,35 0,09 0,19

2018 0,09 0,00 0,02 0,34 0,00 0,16 0,17 0,27 0,03 0,37 0,07 0,17 0,02 0,07 0,00 0,02 0,00 0,21 5,67 0,49

Threshold

2009 1,76 0,00 1,46 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

2010 0,00 0,00 2,01 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 1,01 1,66 0,00 0,00

2011 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

2012 0,00 0,00 1,09 0,00 0,00 0,00 1,30 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 2,79 1,12 0,00

2013 0,00 1,65 2,22 0,00 0,00 1,55 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

2014 0,00 0,00 0,00 0,00 0,00 0,00 1,50 2,49 0,00 0,00 7,55 1,38 0,00 0,00 0,00 0,00 0,00 0,00 0,00 1,26

2015 1,49 2,26 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 1,24 0,00 0,00 0,00 0,00 0,00 0,00 0,00 8,01 0,00

2016 2,42 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 8,08 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 2,08

2017 0,00 1,03 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 2,06 1,19 0,00 0,00 0,00 0,00 1,17 0,00 0,00 0,00

2018 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 5,67 0,00

12,00 value
s 

20,00 Thres
hold 

0,60 max 8,08



Evitable mortality (0-74 years old) T

Total Abruz
zo

Basilic
ata

Calabr
ia

Campa
nia

Emilia
-

Friuli-
Venezi

Lazio Liguri
a

Lomba
rdia

March
e

Molise Piemo
nte

Puglia Sardeg
na

Sicilia Toscan
a

Trenti
no-

Umbri
a

Valle 
d'Aost

Veneto

2009 22,10 20,50 22,20 25,90 19,50 21,40 22,00 20,60 20,70 18,10 20,10 20,90 19,90 22,20 23,40 19,00 19,30 18,40 20,80 18,90

2010 19,80 19,60 21,00 25,50 18,90 20,90 21,40 19,60 19,50 17,20 20,00 20,50 19,20 21,10 22,10 18,10 18,70 18,90 21,90 18,10

2011 19,20 19,70 20,50 24,80 18,30 20,50 21,30 20,20 18,90 17,50 19,80 20,60 19,50 21,10 22,10 18,00 18,10 17,30 21,80 18,20

2012 18,60 19,80 21,00 24,20 18,30 20,10 20,90 19,30 18,80 17,00 18,30 19,60 18,80 20,50 22,20 17,90 17,70 18,60 20,40 17,40

2013 18,50 18,00 19,20 23,80 17,60 19,30 19,80 18,40 17,50 16,50 17,90 19,10 18,20 20,00 20,60 16,80 16,40 17,60 18,50 16,70

2014 18,40 18,80 19,90 22,90 16,70 17,60 18,80 17,50 17,30 15,60 19,30 18,20 17,80 19,10 20,00 16,60 15,80 16,10 20,10 16,00

2015 18,50 19,40 19,30 23,50 16,70 17,80 19,50 17,80 17,20 16,20 17,20 18,70 17,90 19,10 20,50 16,90 16,00 16,80 20,80 16,70

2016 17,10 18,00 18,70 22,60 16,30 17,20 19,00 16,90 16,40 15,60 15,90 18,00 16,90 18,60 19,20 15,90 16,30 15,50 18,10 15,30

2017 18,30 17,70 19,00 22,20 16,20 16,80 18,60 16,80 15,90 15,10 19,50 18,00 17,10 18,40 19,40 15,90 14,70 15,50 16,80 15,20

2018 16,80 17,50 17,80 20,90 15,30 17,00 17,70 16,90 15,70 14,80 17,90 17,50 16,50 17,40 18,80 15,20 14,10 14,80 17,20 15,10

2019

β -0,42 -0,30 -0,41 -0,50 -0,44 -0,57 -0,45 -0,45 -0,53 -0,35 -0,27 -0,39 -0,37 -0,48 -0,49 -0,38 -0,54 -0,44 -0,51 -0,44

Intercept 861,96 619,29 837,46 1025,50 900,88 1158,62 935,13 931,19 1088,00 714,37 564,07 808,65 767,45 992,33 1003,17 789,48 1108,88 896,79 1042,25 892,94

expected 
values:
y 2009 20,61 20,24 21,69 25,87 19,35 21,41 21,95 20,44 20,18 17,92 19,81 20,87 19,85 21,92 23,03 18,76 19,15 18,92 21,93 18,72

y 2010 20,20 19,94 21,28 25,37 18,92 20,84 21,49 19,99 19,65 17,57 19,54 20,48 19,48 21,44 22,54 18,37 18,61 18,48 21,42 18,28

y 2011 19,78 19,65 20,88 24,87 18,48 20,28 21,04 19,53 19,12 17,23 19,27 20,09 19,11 20,96 22,05 17,99 18,07 18,04 20,91 17,85

y 2012 19,36 19,35 20,47 24,38 18,04 19,71 20,58 19,08 18,59 16,88 19,00 19,70 18,74 20,47 21,56 17,61 17,52 17,61 20,40 17,41

y 2013 18,94 19,05 20,06 23,88 17,60 19,14 20,13 18,63 18,06 16,53 18,73 19,31 18,37 19,99 21,07 17,22 16,98 17,17 19,89 16,98

y 2014 18,52 18,75 19,66 23,38 17,16 18,58 19,67 18,17 17,52 16,19 18,45 18,91 17,99 19,51 20,59 16,84 16,44 16,73 19,39 16,54

y 2015 18,10 18,45 19,25 22,88 16,72 18,01 19,22 17,72 16,99 15,84 18,18 18,52 17,62 19,03 20,10 16,45 15,90 16,29 18,88 16,11

y 2016 17,68 18,15 18,84 22,39 16,28 17,44 18,76 17,27 16,46 15,49 17,91 18,13 17,25 18,54 19,61 16,07 15,35 15,86 18,37 15,67

y 2017 17,26 17,86 18,44 21,89 15,84 16,88 18,31 16,81 15,93 15,15 17,64 17,74 16,88 18,06 19,12 15,69 14,81 15,42 17,86 15,24

y 2018 16,85 17,56 18,03 21,39 15,41 16,31 17,85 16,36 15,40 14,80 17,37 17,35 16,51 17,58 18,63 15,30 14,27 14,98 17,35 14,80

y 2019 16,43 17,26 17,63 20,89 14,97 15,75 17,40 15,91 14,87 14,45 17,10 16,95 16,13 17,09 18,15 14,92 13,73 14,55 16,85 14,37

(O-E)

2009 1,49 0,26 0,51 0,03 0,15 -0,01 0,05 0,16 0,52 0,18 0,29 0,03 0,05 0,28 0,37 0,24 0,15 -0,52 -1,13 0,18

2010 -0,40 -0,34 -0,28 0,13 -0,02 0,06 -0,09 -0,39 -0,15 -0,37 0,46 0,02 -0,28 -0,34 -0,44 -0,27 0,09 0,42 0,48 -0,18

2011 -0,58 0,05 -0,38 -0,07 -0,18 0,22 0,26 0,67 -0,22 0,27 0,53 0,51 0,39 0,14 0,05 0,01 0,03 -0,74 0,89 0,35

2012 -0,76 0,45 0,53 -0,18 0,26 0,39 0,32 0,22 0,21 0,12 -0,70 -0,10 0,06 0,03 0,64 0,29 0,18 0,99 -0,00 -0,01

2013 -0,44 -1,05 -0,86 -0,08 0,00 0,16 -0,33 -0,23 -0,56 -0,03 -0,83 -0,21 -0,17 0,01 -0,47 -0,42 -0,58 0,43 -1,39 -0,28

2014 -0,12 0,05 0,24 -0,48 -0,46 -0,98 -0,87 -0,67 -0,22 -0,59 0,85 -0,71 -0,19 -0,41 -0,59 -0,24 -0,64 -0,63 0,71 -0,54

2015 0,40 0,95 0,05 0,62 -0,02 -0,21 0,28 0,08 0,21 0,36 -0,98 0,18 0,28 0,07 0,40 0,45 0,10 0,51 1,92 0,59

2016 -0,58 -0,15 -0,14 0,21 0,02 -0,24 0,24 -0,37 -0,06 0,11 -2,01 -0,13 -0,35 0,06 -0,41 -0,17 0,95 -0,36 -0,27 -0,37

2017 1,04 -0,16 0,56 0,31 0,36 -0,08 0,29 -0,01 -0,03 -0,05 1,86 0,26 0,22 0,34 0,28 0,21 -0,11 0,08 -1,06 -0,04

2018 -0,05 -0,06 -0,23 -0,49 -0,11 0,69 -0,15 0,54 0,30 -0,00 0,53 0,15 -0,01 -0,18 0,17 -0,10 -0,17 -0,18 -0,15 0,30

(O-E)^2

2009 2,21 0,07 0,26 0,00 0,02 0,00 0,00 0,03 0,27 0,03 0,08 0,00 0,00 0,08 0,14 0,06 0,02 0,27 1,27 0,03

2010 0,16 0,12 0,08 0,02 0,00 0,00 0,01 0,15 0,02 0,14 0,21 0,00 0,08 0,12 0,19 0,07 0,01 0,18 0,23 0,03

2011 0,33 0,00 0,14 0,01 0,03 0,05 0,07 0,44 0,05 0,07 0,28 0,26 0,15 0,02 0,00 0,00 0,00 0,55 0,79 0,12

2012 0,57 0,20 0,28 0,03 0,07 0,15 0,10 0,05 0,05 0,01 0,48 0,01 0,00 0,00 0,41 0,09 0,03 0,99 0,00 0,00

2013 0,19 1,10 0,74 0,01 0,00 0,02 0,11 0,05 0,31 0,00 0,68 0,04 0,03 0,00 0,22 0,18 0,34 0,19 1,94 0,08

2014 0,01 0,00 0,06 0,23 0,21 0,95 0,76 0,45 0,05 0,34 0,71 0,51 0,04 0,17 0,34 0,06 0,41 0,40 0,51 0,29

2015 0,16 0,90 0,00 0,38 0,00 0,04 0,08 0,01 0,04 0,13 0,97 0,03 0,08 0,01 0,16 0,20 0,01 0,26 3,69 0,35

2016 0,34 0,02 0,02 0,05 0,00 0,06 0,06 0,13 0,00 0,01 4,05 0,02 0,12 0,00 0,17 0,03 0,90 0,13 0,07 0,14

2017 1,07 0,02 0,31 0,10 0,13 0,01 0,08 0,00 0,00 0,00 3,45 0,07 0,05 0,12 0,08 0,05 0,01 0,01 1,13 0,00

2018 0,00 0,00 0,05 0,24 0,01 0,47 0,02 0,29 0,09 0,00 0,28 0,02 0,00 0,03 0,03 0,01 0,03 0,03 0,02 0,09

(O-E)^2/
(E*(Max-

2009 2,02 0,11 0,28 0,00 0,03 0,00 0,00 0,03 0,27 0,05 0,10 0,00 0,00 0,07 0,13 0,08 0,02 0,34 1,13 0,05

2010 0,15 0,20 0,08 0,01 0,00 0,00 0,01 0,20 0,02 0,24 0,26 0,00 0,12 0,11 0,18 0,11 0,01 0,23 0,21 0,05

2011 0,32 0,01 0,15 0,00 0,04 0,05 0,08 0,60 0,05 0,13 0,35 0,38 0,23 0,02 0,00 0,00 0,00 0,75 0,74 0,18

2012 0,56 0,35 0,31 0,03 0,09 0,17 0,11 0,07 0,05 0,03 0,61 0,01 0,01 0,00 0,41 0,13 0,03 1,37 0,00 0,00

2013 0,19 1,93 0,84 0,01 0,00 0,03 0,12 0,07 0,34 0,00 0,87 0,06 0,04 0,00 0,23 0,27 0,38 0,26 1,92 0,12

2014 0,01 0,00 0,07 0,20 0,29 1,12 0,90 0,66 0,06 0,64 0,92 0,79 0,06 0,18 0,36 0,09 0,48 0,58 0,52 0,47

2015 0,17 1,62 0,00 0,33 0,00 0,05 0,10 0,01 0,05 0,25 1,27 0,05 0,13 0,01 0,17 0,32 0,01 0,38 3,84 0,57

2016 0,36 0,04 0,03 0,04 0,00 0,07 0,07 0,20 0,00 0,02 5,38 0,03 0,21 0,00 0,19 0,05 1,12 0,20 0,08 0,23

2017 1,17 0,05 0,39 0,09 0,19 0,01 0,11 0,00 0,00 0,00 4,66 0,11 0,09 0,13 0,09 0,08 0,02 0,01 1,24 0,00

2018 0,00 0,01 0,07 0,23 0,02 0,63 0,03 0,47 0,12 0,00 0,38 0,04 0,00 0,04 0,03 0,02 0,04 0,05 0,03 0,16

Threshold

2009 2,02 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 1,13 0,00

2010 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

2011 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

2012 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 1,37 0,00 0,00

2013 0,00 1,93 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 1,92 0,00

2014 0,00 0,00 0,00 0,00 0,00 1,12 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

2015 0,00 1,62 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 1,27 0,00 0,00 0,00 0,00 0,00 0,00 0,00 3,84 0,00

2016 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 5,38 0,00 0,00 0,00 0,00 0,00 1,12 0,00 0,00 0,00

2017 1,17 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 4,66 0,00 0,00 0,00 0,00 0,00 0,00 0,00 1,24 0,00

2018 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

8,00 above 
thresh

13,30 thresh
old(%)

0,60 max 5,38



Age-standardised cancer mortality rate (20-64 years old)
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Tos
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2009 10,5 11,3 11,4 13,2 10,7 11,4 11,6 13,4 12,4 10,9 12,2 12,2 10,5 13,7 11,4 10,9 10,1 10,3 10,6 10,7

2010 9,9 8,9 10,6 13,2 10,8 12 12 11,2 11,6 10,1 10,7 12,1 10,2 12,9 10,6 10,8 10,1 10,7 10,6 10,3

2011 9,7 10,1 10,5 12,6 10,4 12,2 11,3 12 11,2 10,4 9,8 11,6 10,5 13,2 11,3 10,2 9,9 9,5 11,8 10,4

2012 9,6 10 9,8 12,6 10,1 11,6 11,4 10,9 10,9 9,9 9,8 10,9 10,2 12,5 10,8 10,5 10,9 10,3 11,5 10,5

2013 9,3 11,1 9,7 12,5 9,5 10,7 10,9 10,3 10,2 10 9,6 10,5 10,4 12,9 10,4 9,6 9,1 9,6 10,1 9,6

2014 10 10,7 9,6 12,3 9,6 9,9 10,5 10,4 10 9,7 10 10,7 9,9 11,7 10,2 9,8 8,6 8,6 11,4 9,8

2015 9,2 8,9 9,7 11,9 9,5 9,4 10,3 9,6 9,7 8,8 10,9 10,8 9,3 12,3 9,5 9,3 8,3 8,6 12,9 9

2016 9,5 8 9,2 11,7 9,3 9,1 10,2 9,6 9,2 9 10,6 9,7 9,3 11,4 9,8 8,9 9 8,8 10,7 8,7

2017 9 10,1 8,9 11,5 8,8 8,7 9,4 9,1 9 8,8 11,3 9,6 8,9 10,7 9,7 8,4 8,1 8,2 8,7 7,9

2018 9,2 9,4 8,6 11 8,8 9,3 9,1 9,2 8,9 9 10 9,9 9,3 10,3 9,2 8,7 7,4 8,6 7 8,9

2019

(β) -0,12 -0,14 -0,27 -0,23 -0,23 -0,39 -0,30 -0,41 -0,38 -0,22 -0,05 -0,29 -0,18 -0,34 -0,23 -0,28 -0,31 -0,26 -0,28 -0,28

Intercett
a

247,5491289,30546,73482,07477,13802,41619,60844,04785,20458,73106,89594,10364,96705,29470,34577,15632,72526,73568,21568,48

expecte
d 

y 2009 10,121818181824710,47 11,00 13,30 10,79 12,20 12,03 12,43 12,04 10,66 10,71 12,10 10,64 13,71 11,32 10,98 10,54 10,48 11,78 10,83

y 2010 10,003636363642910,34 10,73 13,07 10,56 11,81 11,73 12,02 11,66 10,44 10,66 11,81 10,47 13,36 11,09 10,70 10,23 10,22 11,50 10,55

y 2011 9,8854545454610410,20 10,47 12,83 10,33 11,41 11,43 11,60 11,27 10,22 10,61 11,52 10,29 13,02 10,86 10,41 9,92 9,96 11,22 10,27

y 2012 9,7672727272792210,06 10,20 12,60 10,10 11,02 11,12 11,19 10,89 9,99 10,56 11,23 10,11 12,68 10,63 10,13 9,61 9,71 10,95 10,00

y 2013 9,649090909097419,92 9,93 12,37 9,87 10,63 10,82 10,78 10,50 9,77 10,51 10,94 9,94 12,33 10,40 9,85 9,30 9,45 10,67 9,72

y 2014 9,530909090915599,78 9,67 12,13 9,63 10,23 10,52 10,36 10,12 9,55 10,47 10,66 9,76 11,99 10,18 9,57 9,00 9,19 10,39 9,44

y 2015 9,412727272733789,64 9,40 11,90 9,40 9,84 10,22 9,95 9,73 9,33 10,42 10,37 9,59 11,64 9,95 9,29 8,69 8,93 10,11 9,16

y 2016 9,294545454551969,50 9,13 11,67 9,17 9,45 9,91 9,54 9,35 9,10 10,37 10,08 9,41 11,30 9,72 9,01 8,38 8,68 9,84 8,89

y 2017 9,176363636370159,36 8,87 11,43 8,94 9,05 9,61 9,12 8,96 8,88 10,32 9,79 9,23 10,96 9,49 8,72 8,07 8,42 9,56 8,61

y 2018 9,058181818188339,23 8,60 11,20 8,71 8,66 9,31 8,71 8,58 8,66 10,27 9,50 9,06 10,61 9,26 8,44 7,76 8,16 9,28 8,33

y 2019 8,940000000006529,09 8,33 10,97 8,47 8,27 9,01 8,29 8,19 8,43 10,23 9,21 8,88 10,27 9,03 8,16 7,45 7,91 9,01 8,05

(O-E)

2009 0,37818181817530,83 0,40 -0,10 -0,09 -0,80 -0,43 0,97 0,36 0,24 1,49 0,10 -0,14 -0,01 0,08 -0,08 -0,44 -0,18 -1,18 -0,13

2010 -0,1036363636429-1,44 -0,13 0,13 0,24 0,19 0,27 -0,82 -0,06 -0,34 0,04 0,29 -0,27 -0,46 -0,49 0,10 -0,13 0,48 -0,90 -0,25

2011 -0,18545454546104-0,10 0,03 -0,23 0,07 0,79 -0,13 0,40 -0,07 0,18 -0,81 0,08 0,21 0,18 0,44 -0,21 -0,02 -0,46 0,58 0,13

2012 -0,16727272727922-0,06 -0,40 -0,00 0,00 0,58 0,28 -0,29 0,01 -0,09 -0,76 -0,33 0,09 -0,18 0,17 0,37 1,29 0,59 0,55 0,50

2013 -0,349090909097411,18 -0,23 0,13 -0,37 0,07 0,08 -0,48 -0,30 0,23 -0,91 -0,44 0,46 0,57 -0,00 -0,25 -0,20 0,15 -0,57 -0,12

2014 0,469090909084410,92 -0,07 0,17 -0,03 -0,33 -0,02 0,04 -0,12 0,15 -0,47 0,04 0,14 -0,29 0,02 0,23 -0,40 -0,59 1,01 0,36

2015 -0,21272727273378-0,74 0,30 -0,00 0,10 -0,44 0,08 -0,35 -0,03 -0,53 0,48 0,43 -0,29 0,66 -0,45 0,01 -0,39 -0,33 2,79 -0,16

2016 0,20545454544804-1,50 0,07 0,03 0,13 -0,35 0,29 0,06 -0,15 -0,10 0,23 -0,38 -0,11 0,10 0,08 -0,11 0,62 0,12 0,86 -0,19

2017 -0,176363636370150,74 0,03 0,07 -0,14 -0,35 -0,21 -0,02 0,04 -0,08 0,98 -0,19 -0,33 -0,26 0,21 -0,32 0,03 -0,22 -0,86 -0,71

2018 0,141818181810,17 -0,00 -0,20 0,09 0,64 -0,21 0,49 0,32 0,34 -0,27 0,40 0,24 -0,31 -0,06 0,26 -0,36 0,44 -2,28 0,57

(O-E)^2

2009 0,1430214875983760,68 0,16 0,01 0,01 0,64 0,19 0,94 0,13 0,06 2,23 0,01 0,02 0,00 0,01 0,01 0,20 0,03 1,38 0,02

2010 0,01074049586912342,06 0,02 0,02 0,06 0,04 0,07 0,67 0,00 0,12 0,00 0,08 0,07 0,22 0,24 0,01 0,02 0,23 0,81 0,06

2011 0,0343933884321610,01 0,00 0,05 0,00 0,62 0,02 0,16 0,01 0,03 0,66 0,01 0,04 0,03 0,19 0,05 0,00 0,21 0,33 0,02

2012 0,02798016529142830,00 0,16 0,00 0,00 0,34 0,08 0,08 0,00 0,01 0,58 0,11 0,01 0,03 0,03 0,13 1,65 0,35 0,31 0,25

2013 0,1218644628144561,39 0,05 0,02 0,13 0,01 0,01 0,23 0,09 0,05 0,84 0,20 0,21 0,32 0,00 0,06 0,04 0,02 0,32 0,01

2014 0,2200462809856380,85 0,00 0,03 0,00 0,11 0,00 0,00 0,01 0,02 0,22 0,00 0,02 0,08 0,00 0,05 0,16 0,35 1,02 0,13

2015 0,0452528925647520,55 0,09 0,00 0,01 0,19 0,01 0,12 0,00 0,28 0,23 0,19 0,08 0,43 0,20 0,00 0,15 0,11 7,76 0,03

2016 0,042212,26 0,00 0,00 0,02 0,12 0,08 0,00 0,02 0,01 0,05 0,14 0,01 0,01 0,01 0,01 0,39 0,01 0,74 0,03

2017 0,03110413223370250,54 0,00 0,00 0,02 0,12 0,04 0,00 0,00 0,01 0,96 0,03 0,11 0,07 0,04 0,10 0,00 0,05 0,74 0,50

2018 0,02010,03 0,00 0,04 0,01 0,41 0,04 0,24 0,10 0,12 0,08 0,16 0,06 0,10 0,00 0,07 0,13 0,19 5,21 0,32

(O-
E)^2/

2009 0,94 1,97 0,52 0,03 0,04 1,50 0,53 1,75 0,30 0,25 8,02 0,03 0,12 0,00 0,03 0,02 0,53 0,12 1,99 0,05

2010 0,07 6,04 0,06 0,06 0,27 0,09 0,22 1,30 0,01 0,53 0,01 0,27 0,43 0,48 0,98 0,04 0,05 0,90 1,19 0,21

2011 0,23 0,03 0,00 0,19 0,02 1,55 0,05 0,31 0,01 0,16 2,38 0,02 0,27 0,07 0,81 0,18 0,00 0,86 0,50 0,06

2012 0,19 0,01 0,56 0,00 0,00 0,87 0,24 0,18 0,00 0,04 2,11 0,38 0,05 0,07 0,12 0,53 4,91 1,46 0,48 0,91

2013 0,84 4,26 0,20 0,07 0,68 0,01 0,02 0,49 0,25 0,25 3,06 0,70 1,34 0,77 0,00 0,26 0,13 0,10 0,51 0,05

2014 1,54 2,62 0,02 0,10 0,01 0,31 0,00 0,00 0,04 0,11 0,80 0,01 0,12 0,20 0,00 0,22 0,50 1,52 1,66 0,49

2015 0,32 1,73 0,34 0,00 0,05 0,56 0,02 0,28 0,00 1,41 0,86 0,70 0,53 1,09 0,91 0,00 0,49 0,50 13,00 0,10

2016 0,30 7,20 0,02 0,00 0,09 0,36 0,28 0,01 0,07 0,05 0,20 0,54 0,08 0,03 0,03 0,05 1,33 0,07 1,28 0,14

2017 0,23 1,75 0,00 0,02 0,11 0,39 0,16 0,00 0,00 0,03 3,56 0,14 0,75 0,17 0,21 0,48 0,00 0,23 1,31 2,08

2018 0,15 0,10 0,00 0,16 0,05 1,35 0,16 0,65 0,34 0,65 0,28 0,66 0,41 0,27 0,02 0,32 0,47 0,93 9,52 1,39

soglia

2009 0,94 1,97 0 0 0 1,50 0 1,75 0 0 8,02 0 0 0 0 0 0 0 1,99 0

2010 0 6,04 0 0 0 0 0 1,30 0 0 0 0 0 0 0,98 0 0 0,90 1,19 0

2011 0 0 0 0 0 1,55 0 0 0 0 2,38 0 0 0 0,81 0 0 0,86 0 0

2012 0 0 0 0 0 0,87 0 0 0 0 2,11 0 0 0 0 0 4,91 1,46 0 0,91

2013 0,84 4,26 0 0 0,68 0 0 0 0 0 3,06 0,70 1,34 0,77 0 0 0 0 0 0

2014 1,54 2,62 0 0 0 0 0 0 0 0 0,80 0 0 0 0 0 0 1,52 1,66 0

2015 0 1,73 0 0 0 0 0 0 0 1,41 0,86 0,70 0 1,09 0,91 0 0 0 13,00 0

2016 0 7,20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,33 0 1,28 0

2017 0 1,75 0 0 0 0 0 0 0 0 3,56 0 0,75 0 0 0 0 0 1,31 2,08

2018 0 0 0 0 0 1,35 0 0,65 0 0,65 0 0,66 0 0 0 0 0 0,93 9,52 1,39

54 % 
val

27 thr
esh

0,6 ma
x

13,00

total 182 31,4 ma
x

13,59



Age-standardised cancer mortality rate (20-64 years old)
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2009 7,5 7,7 8,1 9,3 8,8 9,7 9,4 8,9 8,9 8,3 8,3 9 8,1 8,4 8,7 8,6 8,3 8,8 7,3 8,2

2010 7,6 7,3 7,3 9,2 8,5 8,6 9,1 8,1 8,7 8 8,3 8,7 8,1 8,4 8,6 8,2 8,5 7,7 9,1 7,9

2011 8 7,8 7,6 9,3 8,2 9,1 9,2 8,4 8,5 8,1 7,7 8,9 7,8 8,9 8,5 7,6 7,8 8,5 8,8 8

2012 7,2 6,8 7,9 9,2 8,1 8,7 9,1 9,2 8,7 7,9 7,4 8,7 7,6 9,3 8,4 8,1 7,2 8,5 7,8 7,9

2013 7,4 7 6,7 9,1 8 9 8,6 8,2 8 8,6 7,1 8,5 8 8,8 8,6 8 7,7 7,5 7,7 7,6

2014 8 6,5 7,2 9,3 7,6 8,1 8,2 7,1 8,1 7,6 6,5 8 7,7 8,2 8,3 7,4 6,7 7,3 8,8 7,1

2015 7,6 7,4 7,5 9,1 7,4 8 8,5 8,4 7,7 7,7 6,3 8,7 7,2 8,2 8,4 8,1 6,7 6,5 8,1 7,5

2016 6,9 6,2 7,5 9 7,5 7,6 8,4 7,5 7,6 6,6 6,3 8 7,5 8,7 8,2 7,6 6,7 6,7 8,5 6,8

2017 7,2 6,7 6,9 8,9 7,3 8 8,3 8,2 7,5 6,5 8,3 8,2 7,4 7,8 8 7,7 5,6 6,7 9 7,3

2018 7,1 7,6 7,7 8,8 7,1 7,7 7,9 7,9 7,4 7,1 7,3 7,7 7,6 8,1 8,2 7,3 6,2 7,3 6,9 7,2

2019

(β) -0,06 -0,07 -0,05 -0,05 -0,18 -0,20 -0,15 -0,10 -0,18 -0,18 -0,12 -0,12 -0,08 -0,07 -0,06 -0,10 -0,29 -0,22 -0,02 -0,13

Intercept 130,70 151,10 100,18 109,18 370,28 407,49 317,41 207,10 365,66 378,61 250,19 254,94 159,02 152,48 136,52 200,67 583,12 443,20 54,57 262,59

expected 
values:
y 2009 7,73 7,42 7,65 9,34 8,66 9,34 9,36 8,63 8,91 8,47 7,89 8,99 8,04 8,80 8,68 8,29 8,43 8,52 8,30 8,12

y 2010 7,66 7,35 7,60 9,29 8,48 9,14 9,21 8,54 8,73 8,28 7,77 8,87 7,96 8,73 8,61 8,20 8,14 8,31 8,28 7,99

y 2011 7,60 7,28 7,56 9,24 8,30 8,95 9,05 8,44 8,55 8,10 7,65 8,75 7,89 8,66 8,55 8,10 7,86 8,09 8,26 7,87

y 2012 7,54 7,21 7,51 9,19 8,12 8,75 8,90 8,34 8,38 7,92 7,53 8,62 7,81 8,59 8,49 8,00 7,57 7,87 8,23 7,74

y 2013 7,48 7,14 7,46 9,14 7,94 8,55 8,75 8,24 8,20 7,73 7,41 8,50 7,74 8,52 8,42 7,91 7,28 7,66 8,21 7,61

y 2014 7,42 7,06 7,42 9,10 7,76 8,35 8,59 8,14 8,02 7,55 7,29 8,38 7,66 8,44 8,36 7,81 7,00 7,44 8,19 7,49

y 2015 7,36 6,99 7,37 9,05 7,58 8,15 8,44 8,04 7,84 7,36 7,17 8,26 7,59 8,37 8,29 7,72 6,71 7,23 8,17 7,36

y 2016 7,30 6,92 7,32 9,00 7,40 7,95 8,29 7,94 7,67 7,18 7,05 8,13 7,51 8,30 8,23 7,62 6,42 7,01 8,14 7,23

y 2017 7,24 6,85 7,28 8,95 7,22 7,76 8,13 7,84 7,49 7,00 6,93 8,01 7,44 8,23 8,17 7,52 6,14 6,79 8,12 7,11

y 2018 7,17 6,78 7,23 8,90 7,04 7,56 7,98 7,75 7,31 6,81 6,81 7,89 7,36 8,16 8,10 7,43 5,85 6,58 8,10 6,98

y 2019 7,11 6,71 7,19 8,85 6,86 7,36 7,83 7,65 7,13 6,63 6,69 7,77 7,29 8,09 8,04 7,33 5,57 6,36 8,07 6,85

(O-E)

2009 -0,23 0,28 0,45 -0,04 0,14 0,36 0,04 0,27 -0,01 -0,17 0,41 0,01 0,06 -0,40 0,02 0,31 -0,13 0,28 -1,00 0,08

2010 -0,06 -0,05 -0,30 -0,09 0,02 -0,54 -0,11 -0,44 -0,03 -0,28 0,53 -0,17 0,14 -0,33 -0,01 0,00 0,36 -0,61 0,82 -0,09

2011 0,40 0,52 0,04 0,06 -0,10 0,15 0,15 -0,04 -0,05 -0,00 0,05 0,15 -0,09 0,24 -0,05 -0,50 -0,06 0,41 0,54 0,13

2012 -0,34 -0,41 0,39 0,01 -0,02 -0,05 0,20 0,86 0,32 -0,02 -0,13 0,08 -0,21 0,71 -0,09 0,10 -0,37 0,63 -0,43 0,16

2013 -0,08 -0,14 -0,76 -0,04 0,06 0,45 -0,15 -0,04 -0,20 0,87 -0,31 -0,00 0,26 0,28 0,18 0,09 0,42 -0,16 -0,51 -0,01

2014 0,58 -0,56 -0,22 0,20 -0,16 -0,25 -0,39 -1,04 0,08 0,05 -0,79 -0,38 0,04 -0,24 -0,06 -0,41 -0,30 -0,14 0,61 -0,39

2015 0,24 0,41 0,13 0,05 -0,18 -0,15 0,06 0,36 -0,14 0,34 -0,87 0,44 -0,39 -0,17 0,11 0,38 -0,01 -0,73 -0,07 0,14

2016 -0,40 -0,72 0,18 0,00 0,10 -0,35 0,11 -0,44 -0,07 -0,58 -0,75 -0,13 -0,01 0,40 -0,03 -0,02 0,28 -0,31 0,36 -0,43

2017 -0,04 -0,15 -0,38 -0,05 0,08 0,24 0,17 0,36 0,01 -0,50 1,37 0,19 -0,04 -0,43 -0,17 0,18 -0,54 -0,09 0,88 0,19

2018 -0,07 0,82 0,47 -0,10 0,06 0,14 -0,08 0,15 0,09 0,29 0,49 -0,19 0,24 -0,06 0,10 -0,13 0,35 0,72 -1,20 0,22

(O-E)^2

2009 0,05 0,08 0,20 0,00 0,02 0,13 0,00 0,07 0,00 0,03 0,17 0,00 0,00 0,16 0,00 0,10 0,02 0,08 1,01 0,01

2010 0,00 0,00 0,09 0,01 0,00 0,30 0,01 0,19 0,00 0,08 0,28 0,03 0,02 0,11 0,00 0,00 0,13 0,37 0,67 0,01

2011 0,16 0,27 0,00 0,00 0,01 0,02 0,02 0,00 0,00 0,00 0,00 0,02 0,01 0,06 0,00 0,25 0,00 0,17 0,29 0,02

2012 0,12 0,17 0,15 0,00 0,00 0,00 0,04 0,74 0,10 0,00 0,02 0,01 0,05 0,51 0,01 0,01 0,14 0,39 0,19 0,03

2013 0,01 0,02 0,58 0,00 0,00 0,20 0,02 0,00 0,04 0,75 0,10 0,00 0,07 0,08 0,03 0,01 0,17 0,03 0,26 0,00

2014 0,34 0,32 0,05 0,04 0,03 0,06 0,15 1,08 0,01 0,00 0,62 0,14 0,00 0,06 0,00 0,17 0,09 0,02 0,37 0,15

2015 0,06 0,17 0,02 0,00 0,03 0,02 0,00 0,13 0,02 0,11 0,76 0,20 0,15 0,03 0,01 0,15 0,00 0,53 0,00 0,02

2016 0,16 0,52 0,03 0,00 0,01 0,13 0,01 0,20 0,00 0,34 0,56 0,02 0,00 0,16 0,00 0,00 0,08 0,10 0,13 0,19

2017 0,00 0,02 0,14 0,00 0,01 0,06 0,03 0,13 0,00 0,25 1,88 0,04 0,00 0,18 0,03 0,03 0,29 0,01 0,78 0,04

2018 0,01 0,68 0,22 0,01 0,00 0,02 0,01 0,02 0,01 0,08 0,24 0,04 0,06 0,00 0,01 0,02 0,12 0,52 1,43 0,05

(O-E)^2/
(E*(Max-

2009 0,60 0,65 1,91 0,04 0,13 0,65 0,01 0,39 0,00 0,16 1,05 0,00 0,05 1,22 0,01 0,89 0,07 0,39 5,51 0,06

2010 0,05 0,02 0,85 0,19 0,00 1,54 0,08 1,06 0,01 0,47 1,79 0,25 0,26 0,83 0,00 0,00 0,55 1,93 3,69 0,08

2011 1,88 2,33 0,02 0,07 0,07 0,13 0,16 0,01 0,02 0,00 0,02 0,21 0,11 0,45 0,04 2,37 0,01 0,90 1,62 0,16

2012 1,41 1,44 1,45 0,00 0,00 0,01 0,30 4,24 0,83 0,00 0,11 0,05 0,64 3,94 0,12 0,09 0,62 2,16 1,04 0,24

2013 0,08 0,16 5,57 0,04 0,03 1,13 0,16 0,01 0,32 4,64 0,65 0,00 0,99 0,63 0,54 0,08 0,82 0,14 1,45 0,00

2014 4,13 2,82 0,45 0,92 0,19 0,36 1,20 6,33 0,05 0,02 4,28 1,32 0,02 0,47 0,06 1,67 0,43 0,12 2,08 1,43

2015 0,72 1,48 0,16 0,07 0,25 0,14 0,03 0,76 0,18 0,73 5,27 1,83 2,20 0,24 0,19 1,47 0,00 3,17 0,02 0,19

2016 1,96 4,70 0,30 0,00 0,08 0,75 0,10 1,18 0,04 2,23 3,97 0,17 0,00 1,28 0,02 0,00 0,41 0,59 0,71 1,85

2017 0,02 0,20 1,41 0,05 0,05 0,36 0,23 0,77 0,00 1,67 13,59 0,34 0,02 1,50 0,49 0,31 1,63 0,06 4,34 0,38

2018 0,07 6,23 2,16 0,21 0,03 0,13 0,05 0,15 0,07 0,58 1,78 0,35 0,86 0,03 0,16 0,17 0,71 3,46 8,04 0,50

Threshold

2009 0 0,65 1,91 0 0 0,65 0 0 0 0 1,05 0 0 1,22 0 0,89 0 0 5,51 0

2010 0 0 0,85 0 0 1,54 0 1,06 0 0 1,79 0 0 0,83 0 0 0 1,93 3,69 0

2011 1,88 2,33 0 0 0 0 0 0 0 0 0 0 0 0 0 2,37 0 0,90 1,62 0

2012 1,41 1,44 1,45 0 0 0 0 4,24 0,83 0 0 0 0,64 3,94 0 0 0,62 2,16 1,04 0

2013 0 0 5,57 0 0 1,13 0 0 0 4,64 0,65 0 0,99 0,63 0 0 0,82 0 1,45 0

2014 4,13 2,82 0 0,92 0 0 1,20 6,33 0 0 4,28 1,32 0 0 0 1,67 0 0 2,08 1,43

2015 0,72 1,48 0 0 0 0 0 0,76 0 0,73 5,27 1,83 2,20 0 0 1,47 0 3,17 0 0

2016 1,96 4,70 0 0 0 0,75 0 1,18 0 2,23 3,97 0 0 1,28 0 0 0 0 0,71 1,85

2017 0 0 1,41 0 0 0 0 0,77 0 1,67 13,59 0 0 1,50 0 0 1,63 0 4,34 0

2018 0 6,23 2,16 0 0 0 0 0 0 0 1,78 0 0,86 0 0 0 0,71 3,46 8,04 0

32 values 
above 

53,3 Thresh
old(%)

0,6 max 13,59



Age-standardised cancer mortality rate (20-64 years old)

Total Abruz
zo

Basili
cata

Calabr
ia

Camp
ania

Emilia
-

Friuli-
Venez

Lazio Liguri
a

Lomb
ardia

March
e

Molis
e

Piemo
nte

Puglia Sarde
gna

Sicilia Tosca
na

Trenti
no-

Umbri
a

Valle 
d'Aost

Venet
o

2009 8,9 9,5 9,7 11,2 9,7 10,5 10,4 11 10,6 9,5 10,2 10,6 9,2 11 10 9,7 9,2 9,5 8,9 9,4

2010 8,8 8,1 9 11,1 9,6 10,2 10,5 9,6 10,1 9 9,5 10,4 9,1 10,6 9,5 9,5 9,3 9,1 9,8 9,1

2011 8,8 8,9 9 10,9 9,3 10,6 10,2 10,1 9,8 9,2 8,8 10,2 9,1 11 9,8 8,9 8,8 9 10,3 9,2

2012 8,3 8,4 8,8 10,8 9 10,1 10,2 10 9,7 8,9 8,6 9,7 8,8 10,9 9,5 9,3 9 9,4 9,6 9,2

2013 8,3 9 8,2 10,8 8,7 9,8 9,7 9,2 9,1 9,3 8,3 9,5 9,1 10,8 9,5 8,8 8,4 8,5 8,9 8,6

2014 8,9 8,6 8,4 10,7 8,6 9 9,3 8,7 9 8,6 8,2 9,3 8,8 9,9 9,2 8,5 7,7 7,9 10,1 8,4

2015 8,4 8,1 8,6 10,4 8,4 8,7 9,3 9 8,7 8,2 8,6 9,7 8,2 10,2 8,9 8,7 7,5 7,5 10,5 8,3

2016 8,1 7,1 8,4 10,3 8,4 8,3 9,2 8,5 8,4 7,7 8,4 8,8 8,3 10 8,9 8,2 7,8 7,7 9,6 7,7

2017 8,1 8,4 7,9 10,1 8 8,3 8,8 8,6 8,3 7,6 9,8 8,9 8,1 9,2 8,8 8 6,9 7,4 8,9 7,6

2018 8,1 8,4 8,1 9,8 7,9 8,5 8,5 8,6 8,1 8 8,6 8,8 8,4 9,1 8,7 8 6,8 7,9 6,9 8

2019

(β) -0,09 -0,11 -0,15 -0,14 -0,20 -0,29 -0,22 -0,24 -0,27 -0,20 -0,09 -0,21 -0,12 -0,21 -0,14 -0,19 -0,29 -0,24 -0,14 -0,20

Intercept 187,85 229,32 319,79 302,26 421,22 592,70 462,34 498,67 560,76 418,62 184,62 423,27 256,43 436,16 292,39 391,94 601,21 485,53 301,00 417,35

expected 
values:
y 2009 8,87 8,94 9,31 11,26 9,68 10,70 10,62 10,42 10,41 9,52 9,29 10,51 9,26 11,22 9,91 9,62 9,47 9,46 10,00 9,46

y 2010 8,78 8,83 9,15 11,12 9,48 10,41 10,40 10,18 10,14 9,31 9,21 10,31 9,14 11,01 9,77 9,43 9,17 9,22 9,86 9,26

y 2011 8,69 8,72 9,00 10,97 9,27 10,12 10,17 9,94 9,86 9,11 9,12 10,10 9,02 10,80 9,63 9,24 8,88 8,98 9,71 9,06

y 2012 8,60 8,61 8,84 10,83 9,07 9,83 9,95 9,69 9,59 8,91 9,03 9,90 8,89 10,59 9,49 9,05 8,58 8,75 9,57 8,85

y 2013 8,51 8,50 8,69 10,68 8,86 9,54 9,72 9,45 9,32 8,70 8,94 9,69 8,77 10,38 9,35 8,86 8,29 8,51 9,42 8,65

y 2014 8,43 8,40 8,53 10,54 8,66 9,26 9,50 9,21 9,04 8,50 8,86 9,49 8,65 10,16 9,21 8,66 7,99 8,27 9,28 8,45

y 2015 8,34 8,29 8,38 10,39 8,45 8,97 9,27 8,97 8,77 8,29 8,77 9,28 8,53 9,95 9,07 8,47 7,70 8,03 9,13 8,25

y 2016 8,25 8,18 8,22 10,25 8,25 8,68 9,05 8,72 8,50 8,09 8,68 9,08 8,40 9,74 8,93 8,28 7,40 7,80 8,99 8,04

y 2017 8,16 8,07 8,07 10,10 8,04 8,39 8,82 8,48 8,22 7,89 8,59 8,87 8,28 9,53 8,79 8,09 7,11 7,56 8,84 7,84

y 2018 8,07 7,96 7,91 9,96 7,84 8,10 8,60 8,24 7,95 7,68 8,51 8,67 8,16 9,32 8,65 7,90 6,81 7,32 8,70 7,64

y 2019 7,98 7,85 7,76 9,81 7,63 7,81 8,37 7,99 7,67 7,48 8,42 8,46 8,03 9,11 8,51 7,71 6,52 7,09 8,55 7,43

(O-E)

2009 0,03 0,56 0,39 -0,06 0,02 -0,20 -0,22 0,58 0,19 -0,02 0,91 0,09 -0,06 -0,22 0,09 0,08 -0,27 0,04 -1,10 -0,06

2010 0,02 -0,73 -0,15 -0,02 0,12 -0,21 0,10 -0,58 -0,04 -0,31 0,29 0,09 -0,04 -0,41 -0,27 0,07 0,13 -0,12 -0,06 -0,16

2011 0,11 0,18 0,00 -0,07 0,03 0,48 0,03 0,16 -0,06 0,09 -0,32 0,10 0,08 0,20 0,17 -0,34 -0,08 0,02 0,59 0,14

2012 -0,30 -0,21 -0,04 -0,03 -0,07 0,27 0,25 0,31 0,11 -0,01 -0,43 -0,20 -0,09 0,31 0,01 0,25 0,42 0,65 0,03 0,35

2013 -0,21 0,50 -0,49 0,12 -0,16 0,26 -0,02 -0,25 -0,22 0,60 -0,64 -0,19 0,33 0,42 0,15 -0,06 0,11 -0,01 -0,52 -0,05

2014 0,47 0,20 -0,13 0,16 -0,06 -0,26 -0,20 -0,51 -0,04 0,10 -0,66 -0,19 0,15 -0,26 -0,01 -0,16 -0,29 -0,37 0,82 -0,05

2015 0,06 -0,19 0,22 0,01 -0,05 -0,27 0,03 0,03 -0,07 -0,09 -0,17 0,42 -0,33 0,25 -0,17 0,23 -0,20 -0,53 1,37 0,05

2016 -0,15 -1,08 0,18 0,05 0,15 -0,38 0,15 -0,22 -0,10 -0,39 -0,28 -0,28 -0,10 0,26 -0,03 -0,08 0,40 -0,10 0,61 -0,34

2017 -0,06 0,33 -0,17 -0,00 -0,04 -0,09 -0,02 0,12 0,08 -0,29 1,21 0,03 -0,18 -0,33 0,01 -0,09 -0,21 -0,16 0,06 -0,24

2018 0,03 0,44 0,19 -0,16 0,06 0,40 -0,10 0,36 0,15 0,32 0,09 0,13 0,24 -0,22 0,05 0,10 -0,01 0,58 -1,80 0,36

(O-E)^2

2009 0,00 0,31 0,16 0,00 0,00 0,04 0,05 0,33 0,04 0,00 0,82 0,01 0,00 0,05 0,01 0,01 0,07 0,00 1,21 0,00

2010 0,00 0,54 0,02 0,00 0,02 0,05 0,01 0,34 0,00 0,10 0,09 0,01 0,00 0,17 0,07 0,01 0,02 0,01 0,00 0,03

2011 0,01 0,03 0,00 0,01 0,00 0,23 0,00 0,03 0,00 0,01 0,10 0,01 0,01 0,04 0,03 0,11 0,01 0,00 0,35 0,02

2012 0,09 0,05 0,00 0,00 0,00 0,07 0,06 0,09 0,01 0,00 0,19 0,04 0,01 0,10 0,00 0,06 0,17 0,43 0,00 0,12

2013 0,05 0,25 0,24 0,01 0,03 0,07 0,00 0,06 0,05 0,36 0,41 0,04 0,11 0,18 0,02 0,00 0,01 0,00 0,27 0,00

2014 0,23 0,04 0,02 0,03 0,00 0,07 0,04 0,26 0,00 0,01 0,43 0,04 0,02 0,07 0,00 0,03 0,09 0,14 0,68 0,00

2015 0,00 0,03 0,05 0,00 0,00 0,07 0,00 0,00 0,00 0,01 0,03 0,17 0,11 0,06 0,03 0,05 0,04 0,29 1,87 0,00

2016 0,02 1,16 0,03 0,00 0,02 0,14 0,02 0,05 0,01 0,15 0,08 0,08 0,01 0,07 0,00 0,01 0,16 0,01 0,37 0,12

2017 0,00 0,11 0,03 0,00 0,00 0,01 0,00 0,01 0,01 0,08 1,45 0,00 0,03 0,11 0,00 0,01 0,04 0,03 0,00 0,06

2018 0,00 0,20 0,03 0,03 0,00 0,16 0,01 0,13 0,02 0,10 0,01 0,02 0,06 0,05 0,00 0,01 0,00 0,33 3,23 0,13

(O-E)^2/
(E*(Max

2009 0,01 1,44 0,93 0,02 0,00 0,17 0,23 1,27 0,13 0,00 4,43 0,04 0,04 0,23 0,06 0,04 0,30 0,01 3,37 0,02

2010 0,00 2,54 0,14 0,00 0,09 0,19 0,05 1,32 0,01 0,55 0,47 0,04 0,02 0,80 0,58 0,03 0,07 0,07 0,01 0,15

2011 0,17 0,15 0,00 0,03 0,00 0,97 0,00 0,11 0,02 0,05 0,56 0,05 0,07 0,20 0,23 0,72 0,03 0,00 0,99 0,12

2012 1,34 0,22 0,01 0,00 0,03 0,31 0,32 0,38 0,05 0,00 1,03 0,22 0,09 0,49 0,00 0,42 0,82 2,33 0,00 0,75

2013 0,68 1,20 1,52 0,09 0,17 0,30 0,00 0,27 0,20 2,16 2,32 0,21 1,12 0,91 0,18 0,02 0,06 0,00 0,80 0,02

2014 3,34 0,21 0,11 0,18 0,02 0,31 0,21 1,12 0,01 0,06 2,43 0,21 0,24 0,36 0,00 0,18 0,43 0,79 2,03 0,02

2015 0,06 0,17 0,33 0,00 0,02 0,34 0,00 0,01 0,02 0,06 0,16 1,05 1,13 0,32 0,24 0,35 0,20 1,69 5,69 0,02

2016 0,33 5,90 0,21 0,02 0,16 0,71 0,13 0,23 0,04 0,99 0,46 0,47 0,11 0,36 0,01 0,05 0,85 0,06 1,16 0,81

2017 0,05 0,58 0,20 0,00 0,01 0,04 0,00 0,07 0,03 0,55 8,45 0,01 0,35 0,60 0,00 0,06 0,25 0,16 0,01 0,41

2018 0,01 1,03 0,24 0,18 0,03 0,87 0,06 0,64 0,12 0,69 0,05 0,12 0,66 0,27 0,02 0,07 0,00 2,16 10,33 0,96

Threshol
d

2009 0 1,44 0,93 0 0 0 0 1,27 0 0 4,43 0 0 0 0 0 0 0 3,37 0

2010 0 2,54 0 0 0 0 0 1,32 0 0 0 0 0 0,80 0 0 0 0 0 0

2011 0 0 0 0 0 0,97 0 0 0 0 0 0 0 0 0 0,72 0 0 0,99 0

2012 1,34 0 0 0 0 0 0 0 0 0 1,03 0 0 0 0 0 0,82 2,33 0 0,75

2013 0,68 1,20 1,52 0 0 0 0 0 0 2,16 2,32 0 1,12 0,91 0 0 0 0 0,80 0

2014 3,34 0 0 0 0 0 0 1,12 0 0 2,43 0 0 0 0 0 0 0,79 2,03 0

2015 0 0 0 0 0 0 0 0 0 0 0 1,05 1,13 0 0 0 0 1,69 5,69 0

2016 0 5,90 0 0 0 0,71 0 0 0 0,99 0 0 0 0 0 0 0,85 0 1,16 0,81

2017 0 0 0 0 0 0 0 0 0 0 8,45 0 0 0,60 0 0 0 0 0 0

2018 0 1,03 0 0 0 0,87 0 0,64 0 0,69 0 0 0,66 0 0 0 0 2,16 10,33 0,96

20 values 
above 

33,3 Thres
hold(

0,6 max 10,33



Age standardised mortality rate for dementia and nervous system diseases (65 years and over)

Male Abruz
zo

Basili
cata

Calabr
ia

Camp
ania

Emilia
-

Friuli-
Venez

Lazio Liguri
a

Lomb
ardia

March
e

Molis
e

Piemo
nte

Puglia Sarde
gna

Sicilia Tosca
na

Trenti
no-

Umbri
a

Valle 
d'Aost

Venet
o

2009 30,7 23,8 23,9 22 30,3 32,3 25,3 37,5 31,5 29 28,3 32,6 28,3 31,4 27,4 29,4 27,8 31,6 38,3 38,1

2010 32,1 21,7 21,7 21,5 30,5 32 25,2 33,7 31,7 34,3 26,5 32,6 27,8 28,3 26,4 27,4 24,9 27,2 40,4 34,4

2011 33,3 26,3 23,4 24 31,3 32,9 24,7 35,8 31,5 31,3 24,9 32,6 28,3 30,6 27,5 28,3 28,9 26,6 37,8 36,1

2012 31,8 23,8 24,3 23,7 31,4 26,4 25,7 35,2 31,5 33,3 29,6 33,7 29,8 36,3 29,5 27,9 29,9 30,4 24,9 36,6

2013 30,8 25,5 20,6 23,3 30,7 29,2 23,9 34,3 30,6 30,3 25,1 33 29,7 30,8 26,3 27,2 30,4 28 38,1 36,3

2014 32,3 24,9 23,6 23,4 28,6 25,3 23,2 31,3 30 32,6 25,8 31,8 28,3 33,5 27,9 27,8 32,1 28,2 31,3 35,9

2015 37,3 28,2 26 27,4 32,3 32,9 27,9 35,8 33,9 37,9 26,6 36,1 32,7 36,5 28,6 31,9 29,2 33 55,8 36,7

2016 33,3 24,8 23,8 24,3 33 32,3 27,8 34,8 34,3 36 26,5 35,7 29,2 39,1 28 31,5 35,5 32,2 57,9 41,1

2017 34,8 30,2 26,8 27 35,4 34,2 31,8 36,6 36,7 40,8 26,2 38,9 31,9 38,4 33,5 34,2 39,5 34,3 55,7 40,9

2018 33,5 29,3 26,1 25 36,4 29,5 30,4 36,9 36,4 36,8 26,2 36,9 32 40,8 31 33,5 38,2 28,8 49,2 42,2

2019

(β) 0,38 0,69 0,40 0,47 0,60 0,02 0,69 0,05 0,60 0,94 -0,13 0,63 0,45 1,22 0,51 0,69 1,38 0,37 2,37 0,65

Intercept -724,8182-1366,52 -776,50 -930,12 -1167,57 -3,47 -1358,45 -70,98 -1183,83 -1860,90 286,49 -1238,39 -870,78 -2419,46 -990,34 -1350,25 -2755,53 -708,25 -4735,77 -1271,56

expected 
values:
y 2009 31,296363636330622,74 22,23 22,03 29,31 30,62 23,49 34,95 30,09 29,99 27,15 31,55 27,79 29,09 26,33 26,83 25,41 28,38 32,26 34,90

y 2010 31,672727272694223,43 22,63 22,50 29,90 30,64 24,18 35,01 30,70 30,94 27,02 32,18 28,23 30,30 26,84 27,51 26,80 28,75 34,63 35,55

y 2011 32,049090909057824,12 23,03 22,98 30,50 30,66 24,87 35,06 31,30 31,88 26,89 32,81 28,68 31,52 27,34 28,20 28,18 29,11 37,01 36,20

y 2012 32,425454545421424,81 23,42 23,45 31,10 30,67 25,56 35,11 31,90 32,82 26,76 33,44 29,13 32,74 27,85 28,88 29,56 29,48 39,38 36,85

y 2013 32,801818181785125,50 23,82 23,92 31,69 30,69 26,25 35,16 32,51 33,76 26,63 34,07 29,58 33,96 28,36 29,57 30,95 29,85 41,75 37,50

y 2014 33,178181818148726,20 24,22 24,40 32,29 30,71 26,93 35,22 33,11 34,70 26,51 34,71 30,02 35,18 28,86 30,25 32,33 30,21 44,13 38,16

y 2015 33,554545454512326,89 24,62 24,87 32,88 30,73 27,62 35,27 33,72 35,64 26,38 35,34 30,47 36,40 29,37 30,94 33,72 30,58 46,50 38,81

y 2016 33,930909090875927,58 25,01 25,34 33,48 30,74 28,31 35,32 34,32 36,58 26,25 35,97 30,92 37,62 29,88 31,62 35,10 30,95 48,87 39,46

y 2017 34,307272727239528,27 25,41 25,82 34,08 30,76 29,00 35,37 34,92 37,52 26,12 36,60 31,37 38,84 30,38 32,31 36,48 31,31 51,25 40,11

y 2018 34,683636363603228,96 25,81 26,29 34,67 30,78 29,69 35,43 35,53 38,47 25,99 37,23 31,81 40,05 30,89 32,99 37,87 31,68 53,62 40,76

y 2019 35,059999999966829,65 26,21 26,77 35,27 30,79 30,37 35,48 36,13 39,41 25,86 37,87 32,26 41,27 31,39 33,68 39,25 32,05 55,99 41,41

(O-E)

2009 -0,59636363633061,06 1,67 -0,03 0,99 1,68 1,81 2,55 1,41 -0,99 1,15 1,05 0,51 2,31 1,07 2,57 2,39 3,22 6,04 3,20

2010 0,4272727273058-1,73 -0,93 -1,00 0,60 1,36 1,02 -1,31 1,00 3,36 -0,52 0,42 -0,43 -2,00 -0,44 -0,11 -1,90 -1,55 5,77 -1,15

2011 1,25090909094222,18 0,37 1,02 0,80 2,24 -0,17 0,74 0,20 -0,58 -1,99 -0,21 -0,38 -0,92 0,16 0,10 0,72 -2,51 0,79 -0,10

2012 -0,6254545454214-1,01 0,88 0,25 0,30 -4,27 0,14 0,09 -0,40 0,48 2,84 0,26 0,67 3,56 1,65 -0,98 0,34 0,92 -14,48 -0,25

2013 -2,0018181817851-0,00 -3,22 -0,62 -0,99 -1,49 -2,35 -0,86 -1,91 -3,46 -1,53 -1,07 0,12 -3,16 -2,06 -2,37 -0,55 -1,85 -3,65 -1,20

2014 -0,8781818181487-1,30 -0,62 -1,00 -3,69 -5,41 -3,73 -3,92 -3,11 -2,10 -0,71 -2,91 -1,72 -1,68 -0,96 -2,45 -0,23 -2,01 -12,83 -2,26

2015 3,74545454548771,31 1,38 2,53 -0,58 2,17 0,28 0,53 0,18 2,26 0,22 0,76 2,23 0,10 -0,77 0,96 -4,52 2,42 9,30 -2,11

2016 -0,6309090908759-2,78 -1,21 -1,04 -0,48 1,56 -0,51 -0,52 -0,02 -0,58 0,25 -0,27 -1,72 1,48 -1,88 -0,12 0,40 1,25 9,03 1,64

2017 0,49272727276051,93 1,39 1,18 1,32 3,44 2,80 1,23 1,78 3,28 0,08 2,30 0,53 -0,44 3,12 1,89 3,02 2,99 4,45 0,79

2018 -1,18363636360320,34 0,29 -1,29 1,73 -1,28 0,71 1,47 0,87 -1,67 0,21 -0,33 0,19 0,75 0,11 0,51 0,33 -2,88 -4,42 1,44

(O-E)^2

2009 0,3556495867374561,13 2,79 0,00 0,98 2,81 3,26 6,49 1,99 0,99 1,32 1,11 0,26 5,36 1,14 6,63 5,71 10,37 36,48 10,22

2010 0,1825619834993372,99 0,86 1,00 0,35 1,85 1,04 1,70 1,01 11,32 0,27 0,18 0,19 4,02 0,19 0,01 3,59 2,39 33,25 1,33

2011 1,564773553801844,75 0,14 1,05 0,64 5,03 0,03 0,55 0,04 0,33 3,97 0,04 0,15 0,85 0,02 0,01 0,52 6,32 0,63 0,01

2012 0,391193388388291,03 0,77 0,06 0,09 18,27 0,02 0,01 0,16 0,23 8,04 0,07 0,45 12,66 2,72 0,96 0,11 0,85 209,67 0,06

2013 4,00727603292540,00 10,38 0,39 0,98 2,22 5,50 0,75 3,64 11,97 2,35 1,15 0,02 9,99 4,23 5,60 0,30 3,41 13,35 1,45

2014 0,7712033057269561,68 0,38 0,99 13,60 29,25 13,94 15,34 9,69 4,41 0,50 8,45 2,97 2,82 0,93 6,02 0,05 4,05 164,52 5,09

2015 14,02842975231451,72 1,91 6,40 0,34 4,73 0,08 0,28 0,03 5,10 0,05 0,58 4,97 0,01 0,59 0,93 20,40 5,86 86,49 4,43

2016 0,3980462809498557,72 1,47 1,09 0,23 2,43 0,26 0,27 0,00 0,34 0,06 0,07 2,95 2,20 3,52 0,02 0,16 1,57 81,48 2,70

2017 0,2427801653223,72 1,93 1,40 1,76 11,84 7,85 1,50 3,15 10,73 0,01 5,28 0,29 0,19 9,73 3,58 9,09 8,92 19,83 0,63

2018 1,400995041243810,11 0,08 1,67 2,99 1,63 0,51 2,17 0,76 2,77 0,04 0,11 0,04 0,56 0,01 0,26 0,11 8,29 19,54 2,08

(O-E)^2/
(E*(Max-

2009 0,17 0,58 2,02 0,00 0,43 1,03 1,61 2,99 0,98 0,28 1,03 0,50 0,19 1,47 0,60 3,53 1,54 4,74 3,43 3,75

2010 0,09 1,50 0,61 0,76 0,15 0,68 0,50 0,79 0,49 3,10 0,21 0,08 0,14 1,06 0,10 0,01 0,92 1,08 2,91 0,48

2011 0,74 2,32 0,10 0,77 0,27 1,84 0,01 0,25 0,02 0,09 3,14 0,02 0,10 0,22 0,01 0,01 0,13 2,82 0,05 0,00

2012 0,18 0,49 0,53 0,05 0,04 6,69 0,01 0,00 0,08 0,06 6,40 0,03 0,32 3,09 1,36 0,48 0,03 0,37 16,13 0,02

2013 1,85 0,00 7,03 0,28 0,40 0,81 2,44 0,34 1,67 3,00 1,88 0,48 0,01 2,35 2,07 2,71 0,07 1,48 0,97 0,50

2014 0,35 0,75 0,25 0,69 5,40 10,70 6,02 7,02 4,37 1,08 0,40 3,43 2,02 0,64 0,45 2,84 0,01 1,74 11,30 1,71

2015 6,33 0,75 1,25 4,36 0,13 1,73 0,03 0,13 0,01 1,21 0,04 0,23 3,33 0,00 0,28 0,43 4,14 2,49 5,64 1,46

2016 0,18 3,29 0,95 0,73 0,09 0,89 0,11 0,12 0,00 0,08 0,05 0,03 1,95 0,47 1,63 0,01 0,03 0,66 5,05 0,88

2017 0,11 1,55 1,22 0,92 0,66 4,32 3,15 0,68 1,35 2,42 0,01 2,03 0,19 0,04 4,45 1,58 1,71 3,70 1,17 0,20

2018 0,61 0,05 0,05 1,08 1,11 0,59 0,20 0,99 0,32 0,61 0,04 0,04 0,02 0,11 0,01 0,11 0,02 3,40 1,10 0,66

threshold

2009 0 0 2,02 0 0 0 1,61 2,99 0 0 0 0 0 1,47 0 3,53 1,54 4,74 3,43 3,75

2010 0 1,50 0 0 0 0 0 0 0 3,10 0 0 0 0 0 0 0 0 2,91 0

2011 0 2,32 0 0 0 1,84 0 0 0 0 3,14 0 0 0 0 0 0 2,82 0 0

2012 0 0 0 0 0 6,69 0 0 0 0 6,40 0 0 3,09 1,36 0 0 0 16,13 0

2013 1,85 0 7,03 0 0 0 2,44 0 1,67 3,00 1,88 0 0 2,35 2,07 2,71 0 1,48 0 0

2014 0 0 0 0 5,40 10,70 6,02 7,02 4,37 0 0 3,43 2,02 0 0 2,84 0 1,74 11,30 1,71

2015 6,33 0 1,25 4,36 0 1,73 0 0 0 1,21 0 0 3,33 0 0 0 4,14 2,49 5,64 1,46

2016 0 3,29 0 0 0 0 0 0 0 0 0 0 1,95 0 1,63 0 0 0 5,05 0

2017 0 1,55 1,22 0 0 4,32 3,15 0 1,35 2,42 0 2,03 0 0 4,45 1,58 1,71 3,70 0 0

2018 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3,40 0 0

68 % 
values 

34 thresh
old(%

1,2 max 16,13

tot 210 36,2 max 16,74



Age standardised mortality rate for dementia and nervous system diseases (65 years and over)

Fe
ma
le

Abruz
zo

Basili
cata

Calabr
ia

Camp
ania

Emilia
-
Roma
gna

Friuli-
Venez
ia 
Giulia

Lazio Liguri
a

Lomb
ardia

March
e

Molis
e

Piemo
nte

Puglia Sarde
gna

Sicilia Tosca
na

Trenti
no-
Alto 
Adige
/
Südtir
ol

Umbri
a

Valle 
d'Aost
a/
Vallée 
d'Aost
e

Venet
o

2009,00 32,20 20,60 19,00 21,00 29,70 25,40 24,70 34,00 30,10 28,40 25,20 31,40 26,30 33,80 26,70 28,30 21,10 25,60 41,60 31,00

2010,00 30,60 21,90 19,50 20,50 27,90 24,50 24,80 33,40 29,30 28,70 21,40 29,70 26,30 30,00 24,20 26,70 27,60 26,20 37,30 31,90

2011,00 28,60 23,20 18,20 21,50 28,70 26,80 23,70 33,60 29,30 28,50 20,10 30,20 26,80 31,80 26,00 28,80 28,90 26,50 41,60 31,50

2012,00 34,10 19,10 22,90 21,40 28,60 27,50 26,50 33,90 30,80 30,70 21,80 32,00 28,40 34,80 28,70 28,30 29,50 28,80 48,40 32,20

2013,00 29,80 18,90 20,90 21,20 26,70 26,30 21,80 31,70 28,80 29,70 21,00 30,70 26,00 32,60 26,40 27,30 29,00 22,40 45,60 31,20

2014,00 27,20 21,00 20,50 20,90 27,10 23,80 22,70 31,00 28,40 29,00 18,70 29,80 25,70 33,80 26,00 26,50 28,30 23,80 32,10 30,30

2015,00 33,50 25,20 23,40 24,30 30,80 25,90 26,80 34,30 33,10 32,80 28,60 35,60 31,10 35,90 30,30 31,20 30,60 30,20 45,00 35,10

2016,00 30,10 26,40 21,10 22,30 31,90 26,60 25,60 31,30 31,90 31,40 22,90 32,30 28,40 35,40 27,60 29,80 32,90 32,10 39,60 36,40

2017,00 34,60 28,80 24,70 26,90 32,70 29,50 29,30 32,10 33,80 39,20 25,90 34,80 32,60 44,30 32,40 32,60 34,30 33,40 61,10 38,10

2018,00 30,00 25,90 23,70 24,30 32,50 27,70 27,20 33,60 35,10 35,30 18,80 34,50 30,00 38,40 29,80 31,20 35,20 29,00 56,10 37,20

2019,00

(β) 0,07 0,80 0,57 0,53 0,50 0,29 0,40 -0,14 0,58 0,94 0,04 0,51 0,56 0,99 0,59 0,49 1,19 0,69 1,60 0,80

Intercep
t

-106,82 -1592,58 -1129,36 -1038,01 -968,55 -552,02 -771,55 322,10 -1140,43 -1868,64 -50,78 -992,95 -1109,16 -1966,22 -1164,43 -950,83 -2366,94 -1370,67 -3169,44 -1571,21

expecte
d 
y 2009 30,76 19,49 18,82 20,06 27,43 25,11 23,53 33,54 28,44 27,12 22,28 29,81 25,62 30,61 25,15 26,88 24,38 24,67 37,66 29,90

y 2010 30,83 20,29 19,39 20,59 27,92 25,39 23,92 33,39 29,02 28,07 22,31 30,32 26,18 31,60 25,74 27,37 25,57 25,37 39,25 30,70

y 2011 30,90 21,09 19,96 21,11 28,42 25,68 24,32 33,25 29,61 29,01 22,35 30,83 26,75 32,60 26,33 27,85 26,76 26,06 40,85 31,50

y 2012 30,97 21,90 20,53 21,64 28,92 25,97 24,72 33,11 30,19 29,95 22,39 31,34 27,31 33,59 26,92 28,34 27,95 26,76 42,45 32,29

y 2013 31,04 22,70 21,10 22,17 29,41 26,26 25,11 32,96 30,77 30,90 22,42 31,85 27,88 34,58 27,51 28,83 29,14 27,45 44,04 33,09

y 2014 31,10 23,50 21,68 22,69 29,91 26,54 25,51 32,82 31,35 31,84 22,46 32,35 28,44 35,58 28,11 29,31 30,34 28,15 45,64 33,89

y 2015 31,17 24,30 22,25 23,22 30,40 26,83 25,90 32,67 31,93 32,79 22,49 32,86 29,01 36,57 28,70 29,80 31,53 28,84 47,23 34,69

y 2016 31,24 25,11 22,82 23,75 30,90 27,12 26,30 32,53 32,51 33,73 22,53 33,37 29,57 37,56 29,29 30,29 32,72 29,54 48,83 35,48

y 2017 31,31 25,91 23,39 24,27 31,40 27,41 26,70 32,39 33,10 34,67 22,57 33,88 30,14 38,56 29,88 30,77 33,91 30,23 50,43 36,28

y 2018 31,38 26,71 23,96 24,80 31,89 27,69 27,09 32,24 33,68 35,62 22,60 34,39 30,70 39,55 30,47 31,26 35,10 30,93 52,02 37,08

y 2019 31,45 27,51 24,53 25,33 32,39 27,98 27,49 32,10 34,26 36,56 22,64 34,90 31,27 40,55 31,07 31,75 36,29 31,62 53,62 37,87

(O-E)

2009,00 1,44 1,11 0,18 0,94 2,27 0,29 1,17 0,46 1,66 1,28 2,92 1,59 0,68 3,19 1,55 1,42 -3,28 0,93 3,94 1,10

2010,00 -0,23 1,61 0,11 -0,09 -0,02 -0,89 0,88 0,01 0,28 0,63 -0,91 -0,62 0,12 -1,60 -1,54 -0,67 2,03 0,83 -1,95 1,20

2011,00 -2,30 2,11 -1,76 0,39 0,28 1,12 -0,62 0,35 -0,31 -0,51 -2,25 -0,63 0,05 -0,80 -0,33 0,95 2,14 0,44 0,75 0,00

2012,00 3,13 -2,80 2,37 -0,24 -0,32 1,53 1,78 0,79 0,61 0,75 -0,59 0,66 1,09 1,21 1,78 -0,04 1,55 2,04 5,95 -0,09

2013,00 -1,24 -3,80 -0,20 -0,97 -2,71 0,04 -3,31 -1,26 -1,97 -1,20 -1,42 -1,15 -1,88 -1,98 -1,11 -1,53 -0,14 -5,05 1,56 -1,89

2014,00 -3,90 -2,50 -1,18 -1,79 -2,81 -2,74 -2,81 -1,82 -2,95 -2,84 -3,76 -2,55 -2,74 -1,78 -2,11 -2,81 -2,04 -4,35 -13,54 -3,59

2015,00 2,33 0,90 1,15 1,08 0,40 -0,93 0,90 1,63 1,17 0,01 6,11 2,74 2,09 -0,67 1,60 1,40 -0,93 1,36 -2,23 0,41

2016,00 -1,14 1,29 -1,72 -1,45 1,00 -0,52 -0,70 -1,23 -0,61 -2,33 0,37 -1,07 -1,17 -2,16 -1,69 -0,49 0,18 2,56 -9,23 0,92

2017,00 3,29 2,89 1,31 2,63 1,30 2,09 2,60 -0,29 0,70 4,53 3,33 0,92 2,46 5,74 2,52 1,83 0,39 3,17 10,67 1,82

2018,00 -1,38 -0,81 -0,26 -0,50 0,61 0,01 0,11 1,36 1,42 -0,32 -3,80 0,11 -0,70 -1,15 -0,67 -0,06 0,10 -1,93 4,08 0,12

(O-E)^2

2009,00 2,07 1,23 0,03 0,88 5,16 0,09 1,37 0,21 2,75 1,63 8,55 2,53 0,46 10,19 2,42 2,02 10,78 0,86 15,55 1,20

2010,00 0,05 2,59 0,01 0,01 0,00 0,80 0,77 0,00 0,08 0,40 0,83 0,38 0,01 2,56 2,36 0,44 4,10 0,69 3,81 1,44

2011,00 5,28 4,44 3,10 0,15 0,08 1,25 0,39 0,12 0,09 0,26 5,06 0,39 0,00 0,63 0,11 0,90 4,56 0,19 0,56 0,00

2012,00 9,81 7,82 5,60 0,06 0,10 2,34 3,18 0,63 0,38 0,56 0,34 0,44 1,18 1,47 3,16 0,00 2,39 4,17 35,46 0,01

2013,00 1,53 14,43 0,04 0,93 7,36 0,00 10,97 1,59 3,88 1,44 2,02 1,31 3,53 3,93 1,24 2,33 0,02 25,53 2,43 3,58

2014,00 15,24 6,26 1,38 3,22 7,88 7,53 7,88 3,31 8,71 8,08 14,12 6,53 7,52 3,16 4,44 7,91 4,14 18,90 183,28 12,88

2015,00 5,42 0,80 1,33 1,17 0,16 0,87 0,80 2,64 1,36 0,00 37,28 7,49 4,38 0,45 2,57 1,96 0,86 1,84 4,99 0,17

2016,00 1,30 1,67 2,95 2,09 1,00 0,27 0,49 1,52 0,38 5,42 0,14 1,15 1,37 4,69 2,86 0,24 0,03 6,57 85,21 0,84

2017,00 10,83 8,36 1,72 6,90 1,70 4,39 6,79 0,08 0,50 20,50 11,11 0,84 6,07 32,96 6,34 3,34 0,16 10,04 113,91 3,31

2018,00 1,90 0,66 0,07 0,25 0,37 0,00 0,01 1,84 2,02 0,10 14,47 0,01 0,49 1,33 0,46 0,00 0,01 3,71 16,62 0,02

(O-
E)^2/
(E*(Ma
2009,00 0,91 0,64 0,03 0,69 3,13 0,06 0,78 0,19 1,44 0,56 3,88 1,44 0,26 2,33 1,17 1,23 3,14 0,32 1,42 0,52

2010,00 0,02 1,29 0,01 0,01 0,00 0,55 0,43 0,00 0,04 0,13 0,38 0,21 0,01 0,57 1,12 0,27 1,14 0,25 0,33 0,60

2011,00 2,31 2,12 2,39 0,11 0,05 0,85 0,21 0,11 0,05 0,08 2,29 0,22 0,00 0,14 0,05 0,53 1,21 0,07 0,05 0,00

2012,00 4,28 3,61 4,20 0,04 0,06 1,58 1,72 0,58 0,19 0,17 0,15 0,24 0,63 0,31 1,43 0,00 0,61 1,42 2,88 0,00

2013,00 0,66 6,42 0,03 0,66 4,17 0,00 5,82 1,46 1,88 0,43 0,91 0,70 1,83 0,80 0,55 1,33 0,01 8,45 0,19 1,39

2014,00 6,62 2,69 0,98 2,21 4,39 4,98 4,12 3,05 4,15 2,35 6,35 3,42 3,83 0,62 1,92 4,43 0,97 6,10 13,85 4,87

2015,00 2,35 0,33 0,92 0,78 0,09 0,57 0,41 2,45 0,64 0,00 16,74 3,86 2,19 0,09 1,09 1,08 0,19 0,58 0,36 0,06

2016,00 0,56 0,67 1,99 1,38 0,54 0,17 0,25 1,41 0,17 1,49 0,06 0,58 0,67 0,87 1,19 0,13 0,01 2,02 6,02 0,30

2017,00 4,67 3,26 1,13 4,44 0,90 2,81 3,39 0,08 0,22 5,47 4,97 0,42 2,92 5,98 2,59 1,78 0,03 3,02 7,79 1,17

2018,00 0,82 0,25 0,04 0,16 0,19 0,00 0,01 1,73 0,90 0,03 6,47 0,01 0,23 0,23 0,18 0,00 0,00 1,09 1,10 0,01

Thresho
ld

2009,00 0,00 0,00 0,00 0,00 3,13 0,00 0,00 0,00 1,44 0,00 3,88 1,44 0,00 2,33 0,00 1,23 3,14 0,00 1,42 0,00

2010,00 0,00 1,29 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

2011,00 2,31 2,12 2,39 0,00 0,00 0,00 0,00 0,00 0,00 0,00 2,29 0,00 0,00 0,00 0,00 0,00 1,21 0,00 0,00 0,00

2012,00 4,28 3,61 4,20 0,00 0,00 1,58 1,72 0,00 0,00 0,00 0,00 0,00 0,00 0,00 1,43 0,00 0,00 1,42 2,88 0,00

2013,00 0,00 6,42 0,00 0,00 4,17 0,00 5,82 1,46 1,88 0,00 0,00 0,00 1,83 0,00 0,00 1,33 0,00 8,45 0,00 1,39

2014,00 6,62 2,69 0,00 2,21 4,39 4,98 4,12 3,05 4,15 2,35 6,35 3,42 3,83 0,00 1,92 4,43 0,00 6,10 13,85 4,87

2015,00 2,35 0,00 0,00 0,00 0,00 0,00 0,00 2,45 0,00 0,00 16,74 3,86 2,19 0,00 0,00 0,00 0,00 0,00 0,00 0,00

2016,00 0,00 0,00 1,99 1,38 0,00 0,00 0,00 1,41 0,00 1,49 0,00 0,00 0,00 0,00 0,00 0,00 0,00 2,02 6,02 0,00

2017,00 4,67 3,26 0,00 4,44 0,00 2,81 3,39 0,00 0,00 5,47 4,97 0,00 2,92 5,98 2,59 1,78 0,00 3,02 7,79 0,00

2018,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 1,73 0,00 0,00 6,47 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

26,00 value 
above 

43,30 thresh
old(%

0,60 max 16,74



Age standardised mortality rate for dementia and nervous system diseases (65 years and over)

Total Abruz
zo

Basili
cata

Calabr
ia

Camp
ania

Emilia
-
Roma
gna

Friuli-
Venez
ia 
Giulia

Lazio Liguri
a

Lomb
ardia

March
e

Molis
e

Piemo
nte

Puglia Sarde
gna

Sicilia Tosca
na

Trenti
no-
Alto 
Adige
/
Südtir
ol

Umbri
a

Valle 
d'Aost
a/
Vallée 
d'Aost
e

Venet
o

2009,00 32,00 22,40 20,90 21,60 30,40 28,00 25,10 35,40 31,00 29,10 26,20 32,20 27,30 33,20 27,20 28,80 23,30 27,90 40,00 33,80

2010,00 31,70 22,10 20,50 21,10 29,20 27,00 25,20 33,90 30,40 31,30 23,80 30,90 27,20 29,90 25,10 27,30 27,10 26,90 37,80 33,30

2011,00 30,50 24,50 20,30 22,70 30,00 28,80 24,20 34,90 30,60 29,80 21,70 31,50 27,60 31,70 26,70 29,10 29,30 26,80 40,50 33,40

2012,00 33,70 21,40 23,80 22,30 29,90 27,30 26,50 34,80 31,70 32,00 24,90 33,30 29,10 35,60 29,10 28,50 30,20 29,80 41,70 34,20

2013,00 30,50 21,90 21,00 22,20 28,50 27,90 22,90 32,90 29,90 30,20 22,70 31,90 27,70 32,50 26,50 27,60 30,00 24,60 43,90 33,40

2014,00 29,20 22,90 22,00 22,10 27,80 25,00 23,00 31,50 29,40 30,50 21,70 30,90 26,90 33,90 26,90 27,20 30,20 25,60 31,90 32,60

2015,00 34,80 26,70 24,70 25,70 31,70 28,70 27,40 35,10 33,90 35,20 27,50 36,40 32,00 36,40 29,80 31,80 30,60 31,70 48,50 36,20

2016,00 31,80 26,00 22,20 23,20 32,70 28,80 26,70 33,10 33,20 33,30 24,80 34,10 29,00 37,10 27,90 30,60 34,70 32,40 46,90 38,70

2017,00 35,10 29,40 25,70 27,30 34,20 31,50 30,70 34,10 35,50 40,20 26,40 36,90 32,50 42,60 33,00 33,60 37,00 34,20 60,50 39,80

2018,00 31,70 27,30 25,00 24,90 34,40 28,90 28,70 35,20 36,10 36,50 21,80 35,90 31,00 39,90 30,50 32,30 36,90 29,40 54,90 39,60

2019,00

Coefficient 
(β)

0,18 0,72 0,52 0,52 0,54 0,25 0,52 -0,06 0,61 0,95 0,01 0,59 0,52 1,09 0,57 0,56 1,33 0,60 2,02 0,78

Intercept -329,11 -1435,02 -1032,95 -1022,49 -1057,63 -470,91 -1025,86 154,90 -1196,68 -1874,52 13,17 -1145,41 -1011,89 -2161,27 -1112,71 -1100,32 -2654,96 -1182,83 -4023,83 -1543,57

expected 
values:
y 2009 31,29 21,20 20,25 20,97 28,45 27,07 23,69 34,36 29,42 28,55 24,13 30,77 26,70 30,37 25,72 27,15 24,93 26,22 35,57 31,97

y 2010 31,47 21,92 20,78 21,49 28,99 27,32 24,21 34,30 30,03 29,49 24,13 31,35 27,22 31,46 26,29 27,72 26,26 26,82 37,59 32,76

y 2011 31,65 22,65 21,30 22,01 29,53 27,57 24,73 34,24 30,64 30,44 24,14 31,94 27,74 32,55 26,85 28,28 27,60 27,43 39,61 33,54

y 2012 31,83 23,37 21,82 22,53 30,07 27,82 25,26 34,18 31,25 31,39 24,14 32,52 28,25 33,64 27,42 28,84 28,93 28,03 41,63 34,32

y 2013 32,01 24,10 22,35 23,05 30,61 28,07 25,78 34,12 31,86 32,34 24,15 33,11 28,77 34,73 27,99 29,40 30,26 28,63 43,65 35,11

y 2014 32,19 24,82 22,87 23,57 31,15 28,31 26,30 34,06 32,48 33,28 24,15 33,69 29,29 35,83 28,55 29,96 31,60 29,23 45,67 35,89

y 2015 32,37 25,55 23,40 24,09 31,69 28,56 26,82 34,00 33,09 34,23 24,16 34,28 29,81 36,92 29,12 30,52 32,93 29,83 47,69 36,68

y 2016 32,55 26,27 23,92 24,61 32,23 28,81 27,35 33,94 33,70 35,18 24,16 34,86 30,32 38,01 29,69 31,08 34,26 30,43 49,71 37,46

y 2017 32,73 27,00 24,44 25,13 32,77 29,06 27,87 33,88 34,31 36,13 24,17 35,45 30,84 39,10 30,25 31,64 35,60 31,04 51,73 38,24

y 2018 32,91 27,72 24,97 25,65 33,31 29,31 28,39 33,82 34,92 37,07 24,17 36,03 31,36 40,19 30,82 32,21 36,93 31,64 53,75 39,03

y 2019 33,09 28,45 25,49 26,17 33,85 29,55 28,91 33,76 35,53 38,02 24,18 36,62 31,87 41,28 31,39 32,77 38,27 32,24 55,77 39,81

(O-E)

2009,00 0,71 1,20 0,65 0,63 1,95 0,93 1,41 1,04 1,58 0,55 2,07 1,43 0,60 2,83 1,48 1,65 -1,63 1,68 4,43 1,83

2010,00 0,23 0,18 -0,28 -0,39 0,21 -0,32 0,99 -0,40 0,37 1,81 -0,33 -0,45 -0,02 -1,56 -1,19 -0,42 0,84 0,08 0,21 0,54

2011,00 -1,15 1,85 -1,00 0,69 0,47 1,23 -0,53 0,66 -0,04 -0,64 -2,44 -0,44 -0,14 -0,85 -0,15 0,82 1,70 -0,63 0,89 -0,14

2012,00 1,87 -1,97 1,98 -0,23 -0,17 -0,52 1,24 0,62 0,45 0,61 0,76 0,78 0,85 1,96 1,68 -0,34 1,27 1,77 0,07 -0,12

2013,00 -1,51 -2,20 -1,35 -0,85 -2,11 -0,17 -2,88 -1,22 -1,96 -2,14 -1,45 -1,21 -1,07 -2,23 -1,49 -1,80 -0,26 -4,03 0,25 -1,71

2014,00 -2,99 -1,92 -0,87 -1,47 -3,35 -3,31 -3,30 -2,56 -3,08 -2,78 -2,45 -2,79 -2,39 -1,93 -1,65 -2,76 -1,40 -3,63 -13,77 -3,29

2015,00 2,43 1,15 1,30 1,61 0,01 0,14 0,58 1,10 0,81 0,97 3,34 2,12 2,19 -0,52 0,68 1,28 -2,33 1,87 0,81 -0,48

2016,00 -0,75 -0,27 -1,72 -1,41 0,47 -0,01 -0,65 -0,84 -0,50 -1,88 0,64 -0,76 -1,32 -0,91 -1,79 -0,48 0,44 1,97 -2,81 1,24

2017,00 2,37 2,40 1,26 2,17 1,43 2,44 2,83 0,22 1,19 4,07 2,23 1,45 1,66 3,50 2,75 1,96 1,40 3,16 8,77 1,56

2018,00 -1,21 -0,42 0,03 -0,75 1,09 -0,41 0,31 1,38 1,18 -0,57 -2,37 -0,13 -0,36 -0,29 -0,32 0,09 -0,03 -2,24 1,15 0,57

(O-E)^2

2009,00 0,50 1,44 0,42 0,39 3,81 0,86 1,99 1,08 2,48 0,31 4,30 2,06 0,36 8,00 2,19 2,71 2,65 2,82 19,65 3,35

2010,00 0,05 0,03 0,08 0,15 0,04 0,10 0,98 0,16 0,13 3,26 0,11 0,20 0,00 2,44 1,41 0,17 0,70 0,01 0,04 0,30

2011,00 1,33 3,43 1,00 0,47 0,22 1,51 0,29 0,44 0,00 0,41 5,94 0,19 0,02 0,73 0,02 0,68 2,91 0,39 0,79 0,02

2012,00 3,49 3,89 3,91 0,05 0,03 0,27 1,55 0,38 0,20 0,37 0,57 0,61 0,71 3,83 2,82 0,11 1,62 3,14 0,01 0,02

2013,00 2,28 4,83 1,82 0,72 4,45 0,03 8,29 1,49 3,86 4,56 2,09 1,46 1,15 4,99 2,21 3,24 0,07 16,23 0,06 2,92

2014,00 8,94 3,70 0,76 2,16 11,22 10,98 10,90 6,55 9,46 7,75 6,02 7,80 5,70 3,71 2,73 7,62 1,95 13,18 189,62 10,84

2015,00 5,91 1,33 1,70 2,60 0,00 0,02 0,33 1,21 0,66 0,94 11,17 4,50 4,82 0,27 0,46 1,63 5,43 3,49 0,65 0,23

2016,00 0,56 0,07 2,96 1,98 0,22 0,00 0,42 0,71 0,25 3,53 0,40 0,58 1,75 0,82 3,19 0,23 0,19 3,86 7,90 1,54

2017,00 5,63 5,77 1,58 4,72 2,04 5,97 8,02 0,05 1,43 16,60 4,98 2,11 2,76 12,26 7,54 3,82 1,96 10,01 76,88 2,42

2018,00 1,46 0,18 0,00 0,56 1,18 0,16 0,10 1,90 1,40 0,33 5,64 0,02 0,13 0,08 0,10 0,01 0,00 5,01 1,32 0,33

(O-E)^2/
(E*(Max-

2009,00 0,27 0,85 0,39 0,30 2,03 0,49 1,08 0,81 1,26 0,10 3,08 1,11 0,24 2,08 1,08 1,56 0,78 1,12 1,93 1,45

2010,00 0,03 0,02 0,07 0,12 0,02 0,06 0,52 0,12 0,07 1,00 0,08 0,11 0,00 0,61 0,68 0,10 0,20 0,00 0,00 0,13

2011,00 0,71 1,89 0,87 0,35 0,11 0,84 0,15 0,33 0,00 0,12 4,24 0,10 0,01 0,18 0,01 0,37 0,77 0,15 0,07 0,01

2012,00 1,86 2,08 3,31 0,04 0,01 0,15 0,79 0,29 0,09 0,11 0,41 0,31 0,45 0,90 1,30 0,06 0,41 1,17 0,00 0,01

2013,00 1,21 2,51 1,51 0,51 2,20 0,02 4,12 1,12 1,81 1,27 1,50 0,73 0,71 1,13 1,00 1,72 0,02 5,91 0,01 1,15

2014,00 4,71 1,86 0,62 1,48 5,46 5,97 5,31 4,93 4,35 2,10 4,29 3,86 3,48 0,81 1,21 3,97 0,45 4,70 14,52 4,19

2015,00 3,09 0,65 1,35 1,74 0,00 0,01 0,16 0,91 0,30 0,25 7,97 2,19 2,89 0,06 0,20 0,84 1,20 1,22 0,05 0,09

2016,00 0,29 0,04 2,29 1,30 0,10 0,00 0,20 0,53 0,11 0,90 0,29 0,28 1,03 0,17 1,36 0,12 0,04 1,32 0,56 0,57

2017,00 2,91 2,67 1,19 3,03 0,94 3,16 3,69 0,04 0,62 4,14 3,55 0,99 1,60 2,47 3,16 1,89 0,40 3,36 5,20 0,88

2018,00 0,75 0,08 0,00 0,35 0,54 0,09 0,04 1,44 0,60 0,08 4,02 0,01 0,07 0,02 0,04 0,00 0,00 1,65 0,09 0,12

Threshold

2009,00 0,00 0,00 0,00 0,00 2,03 0,00 0,00 0,00 1,26 0,00 3,08 0,00 0,00 2,08 0,00 1,56 0,00 0,00 1,93 1,45

2010,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

2011,00 0,00 1,89 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 4,24 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

2012,00 1,86 2,08 3,31 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 1,30 0,00 0,00 0,00 0,00 0,00

2013,00 1,21 2,51 1,51 0,00 2,20 0,00 4,12 0,00 1,81 1,27 1,50 0,00 0,00 0,00 0,00 1,72 0,00 5,91 0,00 0,00

2014,00 4,71 1,86 0,00 1,48 5,46 5,97 5,31 4,93 4,35 2,10 4,29 3,86 3,48 0,00 1,21 3,97 0,00 4,70 14,52 4,19

2015,00 3,09 0,00 1,35 1,74 0,00 0,00 0,00 0,00 0,00 0,00 7,97 2,19 2,89 0,00 0,00 0,00 1,20 1,22 0,00 0,00

2016,00 0,00 0,00 2,29 1,30 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 1,36 0,00 0,00 1,32 0,00 0,00

2017,00 2,91 2,67 0,00 3,03 0,00 3,16 3,69 0,00 0,00 4,14 3,55 0,00 1,60 2,47 3,16 1,89 0,00 3,36 5,20 0,00

2018,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 1,44 0,00 0,00 4,02 0,00 0,00 0,00 0,00 0,00 0,00 1,65 0,00 0,00

28,00 values 
above 

46,70 thresh
old 

0,60 max 14,52



Appendice B: Tables of the BES index divided by gender 

Table 3.1. BES index of the Females division

Region 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Abruzzo 93,61 96,19 96,54 98,97 102,0697,14 98,04 99,65 101,3199,16 100,48
Basilicata 102,3999,51 100,8299,39 100,3794,91 98,80 95,02 96,43 95,58 96,84
Calabria 94,62 93,40 93,33 95,10 92,45 89,41 96,32 92,57 93,73 94,49 90,90
Campania 93,71 92,74 91,63 92,35 91,31 93,34 90,31 93,17 91,01 92,86 94,46
Emilia 
Romagna

105,82106,61105,65104,70106,53105,35105,46106,82103,92106,65104,07

Friuli venezia 
Giulia

104,25105,93106,81106,48103,98106,51106,34106,44107,71106,05106,46

Lazio 100,64102,2098,76 99,62 100,12103,36100,27101,18104,89100,54101,76
Liguria 104,45104,16103,53103,78102,37102,70101,1998,14 100,61100,1098,34
Lombardia 102,92103,63102,49102,87103,51103,68104,22104,62104,31105,82103,42
Marche 96,94 99,37 99,30 99,77 102,4796,84 102,31103,38100,65103,71101,81
Molise 101,2899,63 102,86102,65100,1999,99 98,63 98,81 99,32 98,51 96,56
Piemonte 97,20 97,45 96,40 97,45 96,92 100,4999,05 100,8697,68 99,87 101,07
Puglia 93,96 93,45 92,74 91,92 92,95 94,77 93,01 91,61 89,74 93,99 96,82
Sardegna 98,19 97,87 98,58 98,06 97,07 96,03 95,85 98,39 97,76 96,38 97,19
Sicilia 96,14 95,87 93,28 94,24 93,80 96,65 94,03 94,64 93,28 92,13 94,14
Toscana 99,77 101,50102,11100,06100,66102,55101,54101,58102,92103,17102,49
Trentino-
AltoAdige

115,04114,90115,21115,50115,98116,67117,13116,91117,30115,22116,24

Umbria 100,92100,34102,69101,00101,49102,97100,87100,91102,57101,81101,12
Valle d'Aosta 107,56105,34104,65104,93105,14105,40106,78103,65104,23102,61108,16
Veneto 103,82103,73105,87104,86104,15104,23102,68104,53102,98105,14101,80

Source: author’s elaboration.

Table 3.2. BES index of the Males division

Region 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Abruzzo 95,13 95,65 97,24 97,93 101,0396,32 96,45 97,41 98,58 100,00100,33
Basilicata 100,3498,70 98,66 98,71 99,80 95,24 96,45 93,78 96,93 94,01 95,96
Calabria 95,31 93,82 94,05 97,30 91,26 91,16 95,77 91,88 94,27 92,26 90,45
Campania 98,26 96,82 96,99 94,97 94,10 94,43 92,52 94,91 92,85 92,82 96,33
Emilia Romagna 104,19104,14103,92102,30104,76106,33105,80106,94105,50104,66103,68
Friuli venezia Giulia104,62105,10104,32105,45105,11106,71108,57106,70107,91108,86105,32
Lazio 103,43103,95102,92101,86103,22104,28104,48103,52105,03103,69102,51
Liguria 104,04105,18103,07103,99105,16101,18100,85100,89100,97101,6599,44
Lombardia 103,76104,31103,12105,21102,83103,18102,69103,98102,49103,16103,05
Marche 99,29 100,73100,75100,32101,9099,25 102,27102,3699,92 103,87103,83
Molise 103,00101,42101,13105,26100,0599,50 100,5698,14 98,22 98,40 98,35
Piemonte 98,66 98,98 96,79 98,81 99,10 102,0199,42 101,9299,40 100,59100,66
Puglia 96,43 94,70 95,02 93,20 94,51 96,13 90,80 92,80 90,64 91,98 95,05
Sardegna 95,02 95,84 96,89 93,97 94,35 95,36 94,99 94,78 98,37 94,50 95,47
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Sicilia 94,18 93,33 91,25 93,54 93,84 94,84 95,45 95,12 91,86 91,98 95,73
Toscana 103,94104,33104,81102,14104,14106,36104,02103,16103,87106,20103,36
Trentino-AltoAdige 112,95115,12114,85113,81113,40114,10115,50114,40116,12113,01114,53
Umbria 101,2599,74 102,75101,69101,31103,77102,99104,48103,06103,61105,56
Valle d'Aosta 103,91102,60104,83103,41103,07102,49103,59104,02104,46105,47103,53
Veneto 101,65103,19103,82103,74104,09103,22102,64104,46104,38103,96103,38

Source: author’s elaboration.

Table 3.3 BES index of the Total division

Region 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Abruzzo 98,1 97,3 96,8 99,3 100,3 97,8 97,9 96,4 97,6 97,1 98,6
Basilicata 97,5 96,8 96,6 96,6 96,8 94,7 97,1 95,2 96,0 96,1 95,7
Calabria 94,3 93,1 93,2 93,1 93,0 91,5 93,0 92,2 92,1 92,5 92,5
Campania 90,2 88,8 88,9 88,4 88,9 90,2 87,8 90,6 89,7 90,4 92,9
Emilia Romagna 105,6 105,8 105,8 105,2 105,7 106,9 106,0 105,9 105,6 106,6 103,7

Friuli Venezia 
Giulia

106,1 106,0 106,8 106,6 106,7 106,9 107,9 107,4 107,1 107,0 105,5

Lazio 102,2 101,3 100,0 100,5 101,3 102,3 100,0 101,0 102,4 100,3 102,4
Liguria 105,2 105,1 103,7 103,8 103,9 103,2 102,5 102,0 102,7 101,9 100,1
Lombardia 103,1 104,1 103,5 104,6 104,1 103,5 103,6 104,1 104,4 104,9 104,2
Marche 100,6 100,7 101,0 101,2 101,1 99,6 101,6 101,1 101,1 102,7 103,0
Molise 99,3 98,4 98,8 99,7 97,8 98,6 96,6 96,8 97,6 98,2 97,5
Piemonte 102,2 101,8 101,0 103,3 102,2 103,2 102,3 103,2 101,4 101,8 102,6
Puglia 90,7 90,0 90,5 89,5 90,7 90,7 90,8 90,9 90,8 92,3 96,2
Sardegna 97,4 98,1 98,5 98,0 96,5 97,2 97,1 97,7 97,1 95,7 97,4
Sicilia 89,9 89,5 88,1 88,7 87,9 89,8 89,0 90,3 88,6 89,8 92,9
Toscana 104,9 105,0 104,4 103,4 104,5 105,9 105,4 104,4 104,6 104,7 103,6
Trentino-Alto 
Adige

116,1 117,5 118,2 117,0 117,3 117,5 118,2 118,1 118,2 116,4 116,4

Valle d'Aosta 106,6 107,4 108,0 106,9 107,5 106,6 108,2 107,8 107,8 107,1 107,5
Umbria 101,6 100,5 102,3 100,8 100,3 100,8 100,3 101,4 101,2 101,1 102,9
Veneto 101,1 104,3 104,4 104,7 104,4 104,3 104,7 104,5 104,2 105,1 97,9

Source: author’s elaboration.
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Appendix C: R-Code of the construction of Italy’s Maps 

The following R-Code is intended to create Maps of Italy showing the BES index 

values with different colours. To give an example the following code is the one used for 

the female division, but the same process has been conducted for the Male and Total 

divisions. 

################### 
library(devtools) 

install_github("quantide/mapIT") 

library(readxl) 
f <- read_excel("DB.xlsx", sheet = "F", range = "B1:L21") 
m <- read_excel("DB.xlsx", sheet = "M", range = "B1:L21") 
t <- read_excel("DB.xlsx", sheet = "TOT", range = 
"B1:L21") 
View(DB) 

library(mapIT) 
library(ggplot2) 

Female Maps 

db_f <- data.frame( 
  Region = c("Abruzzo", "Basilicata", "Calabria", 
"Campania", "Emilia-Romagna", 
              "Friuli-Venezia Giulia", "Lazio", "Liguria", 
"Lombardia", "Marche", 
              "Molise", "Piemonte", "Puglia", "Sardegna", 
"Sicilia", "Toscana", 
              "Trentino-Alto Adige", "Umbria", "Valle 
d\'Aosta", "Veneto"), f) 
rm(f) 

jpeg("fYEAR.png", width = 350, height = 350) # 1. Open png 
file 
gp <- list(guide.label="Female\nYEAR", low="white", 
high="red", theme=theme_bw())  
mapIT(XYEAR, Regione, data=db_f, graphPar=gp) 
dev.off() # 3. Close the file jpeg 

######################################################## 
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Appendix D: R-Code of the Cluster Analysis 

library(readxl) 
f <- read_excel("Cluster.xlsx", sheet = "F", range = 
"B2:BK22") 
m <- read_excel("Cluster.xlsx", sheet = "M", range = 
"B2:BK22") 
t <- read_excel("Cluster.xlsx", sheet = "T", range = 
"B2:ED22") 
View(Cluster.xlsx) 

----FEMALE------ 
library(stats) 
dist_E = dist(f) 
dist_E  

f_w = hclust(dist_E, method= "ward.D") 
summary(f_w) 
f_w$merge 
f_co= hclust(dist_E, method= „complete") 
summary(f_co) 
f_co$merge 
f_av= hclust(dist_E, method= „average") 
summary(f_av) 
f_av$merge 
f_si= hclust(dist_E, method= single") 
summary(f_av) 
f_av$merge 
f_ce= hclust(dist_E, method = “centroid") 
summary(f_ce) 
f_ce$merge 

par(mfrow=c(2,3)) 
plot(f_w) 
plot(f_co) 
plot(f_si) 
plot(f_av) 
plot(f_ce) 

-----MALE------- 

dist_E = dist(m) 
dist_E  

m_w = hclust(dist_E, method= "ward.D") 
summary(m_w) 

82



m_w$merge 
m_co= hclust(dist_E, method= "complete") 
summary(m_co) 
m_co$merge 
m_si= hclust(dist_E, method= "single") 
summary(m_si) 
m_si$merge 
m_av= hclust(dist_E, method= "average") 
summary(m_av) 
m_av$merge 
m_ce= hclust(dist_E, method= "centroid") 
summary(m_ce) 
m_ce$merge 

par(mfrow=c(2,3)) 
plot(m_w) 
plot(m_co) 
plot(m_si) 
plot(m_av) 
plot(m_ce) 

-------TOTAL-----------  
   
dist_E = dist(t) 
dist_E  

t_w = hclust(dist_E, method= "ward.D") 
summary(t_w) 
t_w$merge 
t_co= hclust(dist_E, method= "complete") 
summary(t_co) 
t_co$merge 
t_si= hclust(dist_E, method= "single") 
summary(t_si) 
t_si$merge 
t_av= hclust(dist_E, method= "average") 
summary(t_av) 
t_av$merge 
t_ce= hclust(dist_E, method= "centroid") 
summary(t_ce) 
t_ce$merge 

par(mfrow=c(2,3)) 
plot(t_w) 
plot(t_co) 
plot(t_si) 
plot(t_av) 
plot(t_ce) 
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-----FIND THE OPTIMAL NUMBER OF CLUSTER----- 

library(cluster) 
km<-kmeans(df,centres=5, nstart =20) 

library(factoextra) 
library(cluster) 

fviz_nbclust(f, kmeans, method = "wss") 

gap_stat <-clusGap(f, 
                   FUN = kmeans, 
                   nstart = 25, 
                   K.max = 10, 
                   B = 50) 
fviz_gap_stat(gap_stat) 

set.seed(1) 
km<- kmeans(f, centers = 4, nstart = 25) 

km 

fviz_cluster(km, data=f) 
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Appendix E: R-Code of the Correlation Matrix and Regression 

Analysis 

The following R-Code has been used to conduct the correlation matrix, the regression 

analysis and several statistics on the regression. The following code describes the 

calculation for the male division in 2019, the same has been conducted for the female 

and the Total division, for the year 2009, 2014 and 2019.  

—-Male 2019— 

M2019 <- read_excel("reg.xlsx", sheet = "M2019", range = 
"A1:Q21") 

data=M2019 

summary(data) 

# correlation 
par(mfrow=c(1,1)) 
corrMethod <- cor(data[2:17]) 
round(corrMethod,4) 
corrplot(corrMethod, method="color") 
corrplot(corrMethod, method="number") 

# graph of the regression of each variable 
par(mfrow=c(1,1)) 
reg1<- lm(GDP ~ variable,data=data) 
plot(GDP ~ variable, col="lightblue", pch=19, 
cex=1,data=data) 
abline(reg1, col="red", lwd=1) 
text(GDP ~ variable, labels=region,data=data, cex=0.55, 
font=1) 

# Multiple regression  
reg <- lm(GDP ~ all variables, data=data) 
reg 

# statistics on the regression  
summary(reg) 
anova(reg) 
confint(reg, level=0.9) 
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confint(reg, level=0.95) 
confint(reg, level=0.99) 

#estimated values 
y.hat <-fitted(reg) 
y.hat 
predict.lm(reg) 

#residuals 
e.hat <-resid(reg) 
e.hat 
sum(e.hat) 

#diagnostic’s graphs 
par(mfrow=c(2,2)) 
plot(reg) 

#diagnostic’s statistics 
dffits(reg) 
dfbetas(reg) 
covratio(reg) 
hatvalues(reg) 
cooks.distance(reg) 
summary(influence.measures(reg)) 

86


