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Introduction

This volume includes a selection of the papers presented at the ASA (Association for Applied 
Statistics) scientific conference held in Bologna from 6 to 8 September 2024. The volume keeps the 
title of the meeting “Statistics, Technology and Data Science for Economic and Social Develop-
ment”. The majority of papers are, in fact, devoted to economic statistics, but there are other papers 
dealing with other applied statistics fields and official statistics methodology. 

All papers have been blindly reviewed by at least two independent experts belonging to the 
conference scientific committee. The published papers are, then, the outcome of a reviewing pro-
cess, including suggestions, by academic statisticians and of the consequent \adjustment - both 
formal and substantive – by authors.

At the conference, the presentations were organized in session homogeneous according to con-
tent. The self-selection of some contributors and the severe selection from the reviewers drastically 
reduced the number of possible articles and so the content-based structure of the works went lost. 
Finally, we decided to publish the articles in alphabetic order according to the family name of the 
first author.

This volume was annexed as a supplement of a “normal” volume of the scientific journal Sta-
tistica Applicata – Italian Journal of Applied Statistics. Scholars can freely download the articles in 
an open access format, with the only obligation to cite the paper, possibly as follows:

Author(s) (Year). Paper title. In L. Fabbris, S. Mignani, G. Tassinari (eds) , Technology and 
Data Science for Economic and Social Development. Book of Short Papers of the ASA Bologna 
Conference. Padua: Cleup (pages).

The guest-editors:
Luigi Fabbris is president of the Association for Applied Statistics and former professor of So-
cial statistics at the University of Padua, Italy.
Stefania Mignani is professor of Statistics at the Department of Statistical Sciences, the Univer-
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Giorgio Tassinari is professor of Economic statistics at the Department of Statistical Sciences, 
the University of Bologna.
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Figure 3: Partitions resulting from the applied hierarchical clustering algorithm. The x-axis 
represents the logarithm of electrical frequencies, with colors indicating the grouping of 
frequencies within each device’s cluster. Top: IA. Bottom: FM. 
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1. Introduction 
COVID-19 pandemic affected millions of people worldwide. While the majority of the 

diseased recovered, a significant proportion continued to suffer from persistent symptoms and 
functional limitations referred to as long COVID (LC) or post-acute sequelae of SARS-CoV-2 
infection (PASC). Among these symptoms, depression and anxiety have emerged as important 
health problems. Several studies have reported a higher prevalence of depression in individuals 
with LC compared with those who fully recovered. The chronic nature of LC, sometimes 
exacerbated by physical limitations and social isolation, contributes to an increased risk for 
depression. In addition, dysregulation of immune and inflammatory responses during acute 
infection may have long-lasting effects on the brain that may lead to the development of 
depression symptoms. 

Efforts are underway to establish comprehensive rehabilitation programs tailored to the 
needs of people with LC, including multidisciplinary care involving mental health professionals 
and other specialists. Recent studies (Marchetti and Pössel, 2023) have explored the relationship 
between personal cognitive traits (such as beliefs about the self, the world and the future) and 
depressive symptoms, while others have focused on the association between an individual's 
orientation towards the future and his/her depression symptoms (Zheng et al., 2019). Other 
scholars (Servidio et al., 2022) have focused on the relationships between future orientation, 
resilience and depression during the pandemic. However, further research is needed to highlight 
the mechanisms linking depression and perception of the future to develop effective 
interventions. 

Our research aims to understand how Italians perceive their future in the aftermath of the 
Covid 19 pandemic, and whether and how disposition toward their future can be strengthened to 
make them better prepared to cope with their future. We hypothesize that the situation in recent 
years, characterized by two global shocks (pandemic and Ukraine war) may have increased the 
difficulty for young people to look into the future. Table 1 describes the aftermath of the 
pandemic. The data indicate the proportion of respondents who have difficulty imagining their 
own future, broken down by personal characteristics and the nature of pandemic concerns. 

The rest of the paper is organized as follows: Section 2 describes the sample and presents 
the methodological approach used in the analysis; Section 3 reports the results of the analysis 
conducted on young and adult people to shed light on the different coping strategies correlated 
with their future perception. Section 4 discusses the main outcomes in line with the mainstream 
literature and concludes. 

2. Data and methods 
2.1. The data 

The survey was conducted from May 2021 to May 2022, near the end of the pandemic, using 
computer-assisted web-based interviews (CAWI) and social media participation. Data collection 
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was conducted by administering the electronic questionnaire via email to a large convenience 
sample. The questionnaire was accessible via a link provided in a personal email. As some 
questions related to health could have been perceived as sensitive, the questionnaire was kept 
strictly anonymous. It was therefore not possible to ask participants from the first wave who had 
not responded to cooperate. The final coverage rate was around 6%. A total of 1,164 Italian 
respondents completed the electronic questionnaire. Research groups from several Italian 
universities were involved in the study: Bari, Padua, Turin, Naples-Federico II and Chieti-
Pescara.  

To better understand which variables (sociographic characteristics, personality traits, health 
experiences, hang-over of the pandemic) affected individuals' vision of the future, an overall 
analysis and a focus on young people (18-39 years old n=549; 47.16%) were performed. The set 
of descriptors is shown in Table 1. Our target variable was based on respondents having a clear 
or, alternatively, blurred vision of what they expected to do after the pandemic. The question 
was: Do you have sufficiently clear ideas about what you will do after the pandemic, or do you find 
it difficult to imagine if and what your life will be like afterwards? R1. I have sufficiently clear ideas 
about what I expect to do in the future. R2. I imagine my future with difficulty. Below, we analyze 
the responses to this question. 

Some of the multi-item variables were reduced to a single index, namely: Attitude, 
Lifestyle, Depression. 

Attitude (toward the future) was based on a set of eight items selected from Zimbardo's 
Time Perspective Inventory (Zimbardo and Boyd, 1999) measured on a dichotomous scale. 
The factor scores of the responses were used to create the Attitude index allowing us to 
obtain three groups of respondents scoring about 30% very low and 30% very high. 
Henceforth, we labeled very low values as “passive” attitude toward the future, medium 
values as “reactive”, and very high values as “proactive”.  

The second index, Lifestyle, was calculated by algebraically summing the reliable raw 
scores of the 10 items that survived the step-by-step removal process to reach a Cronbach’s 
alpha ≥ 0.7. Subsequently, a one-dimensional factor analysis was performed to determine the 
quantile thresholds corresponding to three groups: never practicing, indifferent, still 
practicing social habits. 

The third index, Depression,  measured full-blown depression with the nine-item 
PHQ9–Patient Health Questionnaire by Spitzer et al. (1999), translated into Italian by 
Mazzotti et al. (2003). Based on the response scores, three degrees of depression were 
identified: full-blown depression, at risk of depression, normal. In what follows, only full-
blown depression was used. 

2.2. Statistical methods 
A classification tree, through CART (Breiman et al., 1984), fitting the target variable Y 

related to the presence of a blurred vision of the after-pandemic future, allowed us to identify 
the interactions between the main variables in the classification procedure. The predictors 
selected by the classification tree are listed in Table 1. The predictors were used as independent 
variables in the subsequent analysis based on a logistic regression model for a binary response 
variable.  

The multiple logistic regression model is expressed as follows (Hosmer & Lemeshow, 2000):  
𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙[𝑝𝑝(𝑌𝑌 = 1)] = β� + β�𝑋𝑋� + ⋯β�𝑋𝑋� 

where logit(p) = ln[(p/(1-p)] and βi measures the relation between Y and Xi when all other 
variables in the model remain fixed. The predictors were divided into two blocks: the control 
variables that were forced into the model and the set of all other variables that were to be 
selected according to the backward stepwise criterion. The Nagelkerke pseudo-R2 was used for 
the variable selection. Classification tree and logistic model were performed using the software 
IBM SPSS rel.25.  

 

 

3. Results 
Overall, 26.9% of respondents have a blurred idea of their post-pandemic role, with a 

significant difference between respondents aged 18-34 (35.2%) and 35 and over (18.3%). 
Although we hypothesize that young people are less likely to imagine their future than adults 
(Bollani, Di Zio and Fabbris, 2023), it is interesting to understand to what extent this might 
depend on individual pandemic experience, mental health status, and character traits.  
 
Table 1. Percentage of Italians having difficulty imagining their own future, by age group, gender, 
higher education degree, family type, health problems and type of after pandemic worry. 

 Particularly worried for the future of: Sample size 
Italian 

economy 
Same or 
no worry 

Health  Total % N 

18-34 years old 31.8 36.6 46.7 35.2 47.2 549 
35 and more 17.6 20.4 29.4 19.3 52.8 615 
Male 18.7 22.1 25.7 20.3 40.7 474 
Female 29.0 30.6 49.2 31.3 52.3 690 
Couple 18.7 23.0 27.3 20.9 58.2 678 
Higher education  20.5 23.5 38.8 23.1 57.4 668 
Covid infected 18.6 23.4 13.2 20.1 17.0 198 
Had physical damages  30.4 46.7 41.7 38.1 9.9 115 
Full-blown depression  48.5 55.8 68.4 54.3 28.0 326 
No chronical disease 25.4 27.8 30.8 27.0 50.3 585 
One chronical disease 18.6 18.2 52.6 22.0 15.4 179 
2 or more diseases 24.5 32.9 52.2 29.6 34.3 400 
Total 24.2 27.8 40.4 26.8 100,0 1,164 

The question was: When you think about Italy, are you more worried about the future of the economy or the risk to 
your health? R1. More about the future of the economy R2. Both equally or no worry; R3. More about the risk of 
contagion. 

 
When the group of young respondents is further subdivided, there is an astonishing 38.1% 

among 18-24 year olds who have no clear idea of their future. The complementary group of 25-
34 year olds, of course, accounts for a smaller but still relevant 28.6%.  

Regarding gender, and in line with other studies (Greene and DeBacker, 2004), men have 
a significantly better idea of the future than women: the difference in our data is 11 percentage 
points. In our sample, the proportion of Italians unable to imagining their future, being 
depressed, is 54.3%. At the same time, people with a blurred vision of the future are more 
likely to be severely depressed. This highlights a very strong relationship between the 
difficulty of imagining the future and the dark side of people’s minds. Among depressed 
respondents, most are young people, (41.7%), and the correlation with lack of future 
imagination is striking (r=0.385; p<0.001). This means that young people have been exposed 
to a psychological stress more than adults and the aftermath should be given special attention 
in the LC of young people. 

Couples generally worry less than average (20.9% versus 26.8%). This may be because 
people feel strong in a partnership when it comes to coping with economic and social 
difficulties, while health, remains a higher-order concern. College graduates also feel stronger 
than the average (23.1%), but they are also more aware of their powerlessness in the face of 
the agents of disease. So the virus is a scary factor in that it makes it difficult for individuals 
to organize their lives in the face of something completely unexpected. Indeed, in the first 
phase of the pandemic, the apocalyptic news and the astonishing mortality rate of the virus 
triggered a sense of helplessness that 21st century man would never have expected. Suddenly, 
daily life was turned upside down, with no idea if or when that worst nightmare would end. 

 Over time, better knowledge of the epidemic, more efficient organization of the hospital 
system and vaccines probably enabled most people to revise their fears. Thus, not entirely 
unexpectedly, Covid 19 infection seems to have little effect on perceptions of health future 
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(13.2%), but if the respondent is chronically ill, the greater the perceived frailty, the worse the 
future is viewed.  

Table 2 shows the strong relationship between individual optimistic views and perceptions 
of the future: those who are unable to imagine their future account for 51.3% of those with 
passive attitudes while the corresponding percentage for those with proactive attitudes is 5.0. 
When focusing on youth, the two opposite percentages are 59.9 and 5.6, respectively, 
confirming that the threefold relationship between depression, passive attitude and difficulty 
in imagining the future is even stronger among youth.  

Another important concern related to the future is the belief that a healthy lifestyle (with 
physical activity) is more conservative than vaccines and that a poorer society is unavoidable 
after a social shock such as a pandemic. In addition, younger people believe that intensive 
livestock farming should be closed because it can easily transmit diseases to humans. 

 
Table 2. Percentage of Italians having difficulty imagining their future, by psychological disposition 
and age.  

 
Psychological disposition 

Age Sample size  
18-34 35 and more Total (%) N 

Passive attitude 59.9 40.5 51.3 30.1 350 
Reactive attitude 31.8 18.7 25.2 39.8 463 
Proactive attitude 5.6 4.6  5.0 29.5 343 
Poorer in the future (a) 42.3 30.8 35.1 17.5 204 
Stop to progress (b) 29.5 23.3 25.9 10.1 117 
Epidemics inevitable (c) 41.8 22.0 30.1 23.5 274 
Closure of livestock (d) 43.1 22.6 31.9 27.6 321 
Lazy public servants (e) 35.7 21.0 28.2 22.9 267 
Annoyed by migrant landings (f) 41.0 26.4 32.9 12.7 148 
No travelling abroad (g)  41.1 23.7 30.9 27.4 319 
Mask in case of cold (h) 38.6 19.3 27.9 50.3 585 
Only electric or hybrid cars (i) 30.4 20.7 25.3 24.5 285 
Physical activity immunizes (j) 47.4 29.6 37.0  7.9 92 
Total 35.3 19.3 26.9 26.9 1,164 

(a) We will become and stay poorer in the long run; (b) It would not be bad if progress stopped, even if we take a step backward; 
(c) Epidemics are inevitable, the next one is coming; (d) Intensive livestock farming must be closed, no matter what the cost, 
because it transmits diseases; (e) Public servants took advantage of working remotely to work even less than usual; (f) Annoyed 
by migrant landings during the pandemic; (g) I will give up travelling abroad for long time; (h) In case of cold, I will put on 
the mask; (i) I will only buy electric or hybrid cars; (j) Physical activity makes a person more immune than vaccines. 
 

 
Table 3. Classification tree in tabular form (Y=unable to imagine future).  
Node Blurred 

vision (%) N Variable/Category Node Blurred 
vision (%) N Variable/Category 

1 16.2 838 Not Depr 14 22.8 136 Couple=Else 
2 54.3 326 Depr=Yes 15 20.7 92 Couple=Yes 
4 35.3 187 PassiveAttitude=1 17 64.0 114 Closing livestock=NotAgree 
5 12.2 41 ProactiveAttitude=1 18 80.0 50 Closing livestock=Agree 
8 17.0 342 ReactiveAttitude=1 21 14.9 181 Stop to progress= NotAgree 
9 27.7 148 Psy_Damages=No 22 0.0 25 Stop to progress=Agree 

10 64.1 39 Psy_Damages=Yes 23 29.0 69 Higher education=Yes 
11 68.9 164 ReactiveAttitude=0 24 16.4 67 Higher education=Lower 
12 48.8 121 ReactiveAttitude=1 25 8.3 24 Age=<= 18-34 y.o. 
13 13.1 206 Couple=Yes 26 25.0 68 Age=> 18-34 y.o. 
 
A CART analysis with CRT growth method was performed, the difficulty of imagining the 

future being the response variable. The results of the analysis are summarized in Table 3: the 
interaction between depression and attitudes is highlighted by the fact that 80.0% of the depressed 
and passive respondents being unable to see their future believe that intensive livestock farming 
should be closed because it is one of the greatest threats to human health. On the other hand, all 

 

 

non-depressed respondents who are a couple can see their future perfectly and believe that it would 
not be a bad thing even if progress stopped and the society took a step back. 

The logistic model (Table 4) proved that people tend to perceive their future better as they shift 
from a passive to a reactive attitude toward life. Depression also confirms its strong role (Servidio 
et al., 2022). An important finding is that confidence in the future is enhanced when people can 
share their future plans with a partner and when they are employed. The role of gender as a 
predictor is meaningful in itself and is made even more interesting by its relationship to depression, 
which suggests a gender difference (Greene and DeBacker, 2004). Age and college degree have 
no effect on respondents’ views, as their effects are substituted by the other variables included in 
the model.  

 
 

Table 4. Beta estimates of the regression model with blurred vision of future as the criterion variable 
(stepwise backward selection of regressors, n=549; Nagelkerke pseudo-R2=35.8%). 

Regressor  S.E. p Exp() Regressor  S.E. P Exp() 
Sex(baseline=Male) 0.352 0.164 0.032 1.421 Couple -0.346 0.170 0.042 0.708 
Age -0.013 0.213 0.951 0.987 Reactive Attitude -1.645 0.272 0.000 0.193 
Employed -0.439 0.205 0.033 0.645 Passive Attitude 2.634 0.275 0.000 13.933 
Higher Education 0.168 0.174 0.336 1.183 Depressed 1.265 0.164 0.000 3.542 
Constant -1.430 0.205 0.000 0.239      

 

4. Discussion and conclusion 
The results of our analysis show that the ability to see into the future belongs to states of 

mind, but also to social conditions. Variables that may explain the ability to see the future 
include gender (Greene and DeBacker, 2004), being in a partnership (Padawer et al., 2007), 
being employed, and, most importantly, depression and a passive or reactive attitude toward 
life. Indeed, the relationship between a person's future orientation and depression symptoms is 
well established in the mainstreaming literature (Servidio et al., 2022; Schubert et al., 2020; 
Zheng et al., 2019): being oriented toward the future protects against both the life stress and the 
risk of depression especially to adolescents and younger adults (Zheng et al., 2019).  

Instead, a possible Covid-19 infection did not affect future prospects. Much of the research 
highlights that the pandemic has significantly worsened future prospects, particularly for young 
people (Hytman et al., 2023; Singh et al., 2022; Padawer et al., 2007). The prevalence of 
depression and anxiety symptoms increased among youth during the pandemic (Kleine et al., 
2023) and had a strong impact on people’s difficulty of projecting themselves into the possible 
futures. Given the strong association between mental disorders and negative views of the future, 
it is reasonable to conclude that the pandemic as a social shock has worsened attitudes toward 
a positive future, especially among young people. Depression makes people more vulnerable 
and therefore exposes them to the most unconscious and ancient fears, sometimes fueled by 
false information from dubious sources. This could explain our findings that intensive livestock 
farming may cause health problems to humans and contribute to amplify the greenhouse effect 
by producing CO2 in the atmosphere.  

However, whether a positive attitude toward the future would moderate the relationship 
between COVID-19 impact and psychological well-being (Hytman et al., 2023) is a hypothesis 
that should be further explored in future studies, especially as a moderator to LC. 

We can conclude that the examined data revealed clear signals for effective interventions, 
suggesting the implementation of policies to reinforce positive images of the future (Singh et 
al., 2022) so to improve the mental health of young people in the post-pandemic society and 
prepare them for life. 
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Sex(baseline=Male) 0.352 0.164 0.032 1.421 Couple -0.346 0.170 0.042 0.708 
Age -0.013 0.213 0.951 0.987 Reactive Attitude -1.645 0.272 0.000 0.193 
Employed -0.439 0.205 0.033 0.645 Passive Attitude 2.634 0.275 0.000 13.933 
Higher Education 0.168 0.174 0.336 1.183 Depressed 1.265 0.164 0.000 3.542 
Constant -1.430 0.205 0.000 0.239      

 

4. Discussion and conclusion 
The results of our analysis show that the ability to see into the future belongs to states of 

mind, but also to social conditions. Variables that may explain the ability to see the future 
include gender (Greene and DeBacker, 2004), being in a partnership (Padawer et al., 2007), 
being employed, and, most importantly, depression and a passive or reactive attitude toward 
life. Indeed, the relationship between a person's future orientation and depression symptoms is 
well established in the mainstreaming literature (Servidio et al., 2022; Schubert et al., 2020; 
Zheng et al., 2019): being oriented toward the future protects against both the life stress and the 
risk of depression especially to adolescents and younger adults (Zheng et al., 2019).  

Instead, a possible Covid-19 infection did not affect future prospects. Much of the research 
highlights that the pandemic has significantly worsened future prospects, particularly for young 
people (Hytman et al., 2023; Singh et al., 2022; Padawer et al., 2007). The prevalence of 
depression and anxiety symptoms increased among youth during the pandemic (Kleine et al., 
2023) and had a strong impact on people’s difficulty of projecting themselves into the possible 
futures. Given the strong association between mental disorders and negative views of the future, 
it is reasonable to conclude that the pandemic as a social shock has worsened attitudes toward 
a positive future, especially among young people. Depression makes people more vulnerable 
and therefore exposes them to the most unconscious and ancient fears, sometimes fueled by 
false information from dubious sources. This could explain our findings that intensive livestock 
farming may cause health problems to humans and contribute to amplify the greenhouse effect 
by producing CO2 in the atmosphere.  

However, whether a positive attitude toward the future would moderate the relationship 
between COVID-19 impact and psychological well-being (Hytman et al., 2023) is a hypothesis 
that should be further explored in future studies, especially as a moderator to LC. 

We can conclude that the examined data revealed clear signals for effective interventions, 
suggesting the implementation of policies to reinforce positive images of the future (Singh et 
al., 2022) so to improve the mental health of young people in the post-pandemic society and 
prepare them for life. 
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1. Introduction  
In an era marked by rapid urbanization and societal transformations, the intricate interaction 

between socio-economic and demographic factors has become a central concern for 
researchers, policymakers, and urban planners alike. In such a context, understanding the socio-
economic dynamics within an area becomes essential for its sustainable development and 
effective governance.  

The city of Florence is not exempt from the forces of change sweeping across the global 
landscape and this evolution has brought forth complex challenges that warrant meticulous 
analysis and strategic intervention. Even within a small territory, such as the municipality of 
Florence, we can study the heterogeneity in the living conditions of inhabitants. A pivotal and 
currently widely adopted approach, to understanding and addressing the nuanced intricacies of 
suburban areas’ fragility is through the construction and assessment of a socio-economic and 
demographic fragility index at the suburban level.  

In this paper, with the aim of quantifying and qualifying the multifaceted vulnerabilities 
embedded within the suburban areas of Florence, an index of such kind is suggested. By 
amalgamating an array of socio-economic and demographic indicators, this index unveils 
underlying patterns, identifies potential risk factors, and sheds light on the fragility thresholds 
that may undermine the sustainable development and well-being of these suburban 
communities. Our aim is to provide a comprehensive understanding of the complex web of 
factors contributing to fragility, offering valuable insights that can inform targeted policies and 
interventions. Through this exploration, we seek to contribute not only to the scholarly 
discourse on urban studies and statistics but also to the practical efforts aimed at enhancing the 
resilience and prosperity of Florence’s suburban areas.  

2. Suburban Florentine fragilites 
One of the main targets of public policy is to contrast social frailties. Providing tools useful for 

this purpose is a developing area in social statistics and public policy areas, see Saisana and 
Philippas (2012) and Khan (1991). The investigation and evaluation of social vulnerabilities 
necessitate a rigorous examination and quantification of them. In recent years, a substantial body of 
research has emerged, focusing on the measurement of these intricate concepts and leading to the 
development of a variety of composite indicators.  

Composite indicators serve as tools that amalgamate a collection of elementary indicators into 
a cohesive measure of complex phenomena, exemplified by metrics such as the Human 
Development Index (HDI) or the Environmental Performance Index (EPI). For a comprehensive 
understanding of the construction of synthetic indicators, a valuable resource is OECD et al. (2008). 
Additionally, an insightful review of existing literature, emphasizing the primary objectives of 
indicator construction and the attendant challenges, can be found in Greco et al. (2019). The 
principal aim of a synthetic indicator is to faithfully encapsulate the information inherent in each 
elementary indicator while minimizing the loss of data. Furthermore, these indicators facilitate 
transparent ranking of areas (units) for which are calculated, enabling comparisons across different 
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