A prototypefor the analysisof timeusein Italy
Un prototipo di analis sull’uso del tempo in [talia

Stefania Capecchi and Manuela Michelini

Abstract Our study focuses on a sub-sample of the Italian time useegumhere
respondents are asked to evaluate to what extent each mofrteetday is enjoy-
able. A mixture model framework is implemented to highlitite main components
of the data generating process by which interviewees egphes point subjective
well-being (BESP) towards daily activities. A prototyplipaoposal is presented to
understand interactions between individual evaluatiogeah activity and subjects’
covariates.

Abstract Lo studio approfondisce i risultati dell’'lndagine sull'aglel tempo per
un sottoinsieme di rispondenti individuando un modellatunésper la valutaizone
espressa dagli intervistati in merito al “Benessere Soggeb Puntuale” (BESP).
Il prototipo di analisi qui proposto consente di stimareffatto congiunto sulle
risposte della natura dell’attivita svolta e delle caraistiche dei soggetti anche
in termini di eterogeneita.
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1 Introduction

Our study aims to investigate people’s moods and feelingaras daily activities,
stemming from a sub-sample of the Italian time use survegrezhespondents are
asked to evaluate to what extent each moment of the day igaig the so-called
Point subjective well-bein@BESP). The following question is considered: “Is this

Stefania Capecchi

Department of Political Sciences, University of Naplesdtam Il, Via Leopoldo Rodino, 22, I-
80138 Napoli, Italy,

Manuela Michelini

Directorate for Social Statistics and Population Censwepditment for Statistical Production,
Istat, Viale Liegi, 13, 1-00198 Rome, Italy,

e-mail: stefania.capecchi@unina.it; manuela.mich@istat.it



2 Stefania Capecchi and Manuela Michelini

a pleasant moment?”, taking into account the specific &gt@rid the context. Pre-
liminary results are provided exploiting a model to expliciake into account both
feeling and heterogeneity in response patterns and tHatiaeships with activities
and subjects’ characteristics.

The paper is organized as follows: in the next Section theesuatesign is briefly
sketched; rationale for the prototype model-based appragcpresented in Section
3; main results are interpreted in Section 4. Final conatitams conclude the work.

2 Main survey features

Time use studies are an important section of current survegsveral contexts
[4, 11, 10]. In Italy, time use survey is carried out five-ygdry Istat (the Italian
National Institute of Statistics) as a part of an integragstem of social surveys,
the Multipurpose Surveys on Households. Referred to thieless population in
private households, it is a large sample survey (abou@d®families and 4900
individuals aged more than 11 years) whose core aim is ta laout the way each
respondent allocates her/his time. Interviewees are askétl in a daily journal
(24 hours, divided into 144 intervals, 10 minutes each)cifgiag their activities
in detail [7]. The survey covers all daily life aspects whiththis study, have been
clustered in 10 main activitiegersonal care; job, education; houseworking; care-
giving; social life; sport and leisure; games and hobbie¥, Tadio and reading;
travel. In the following, reference is made to 2014 survey.

Exploratory results provide measures on the amount of tieopie use to spend
in various daily activities on an average day of the yeardh£the average day of
the population in Italy was as follows: 48.7% of 24 hours wedidated to personal
care (sleeping, eating, and so on), 8.8% to paid work, 3.6 %tudy, 12.6% to
houseworking, 21% to free time and 5.2% to travel (see [7frfore details).

For the first time, the 2014 survey measures the level of emgmy associated
with daily activities, rating the feeling on a scale fren3 to +3, with —3 meaning
“not enjoyable at all” and+3 “very enjoyable”. Work and study turn out to be the
least pleasant activities where leisure time is the mostyayle one, although the
rate is decreasing with age. Cultural activities, sports@rtdoor leisure, social life,
considered as a whole, made the day much more enjoyable.

In fact, individual, activity-related, and temporal dinsgans should be jointly
considered in a comprehensive model and this study expsures detailed infor-
mation in order to propose a first probabilistic approachxEmngne survey results.
Given the experimental nature of the proposal, a randomsaniple of 894 adult
subjects is considered (aged over 20) and the activitieslassified according to
the above mentioned 10 groups. Then, individual charatiesias gender, age, ed-
ucation level, marital status, presence of children, nunalbdousehold members
and self-assessed economic condition, are registereallyithe day is considered
as a working one or a public holiday.
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3 Modelling framework for the affective component

A possible approach considers observed data on BESP astlzatien of a process
by which respondents choose ordinal ratings to denote pecteell-being when
involved in each activity. These sequences of affectivessrents are the results
of a complex interaction of subjective, environmental antetdependent circum-
stances. Then, as a first instance, it seems interestingripute the probability of
each rating as a function of the activity itself as well asha individual charac-
teristics by taking the ordinal structure of responses adoount. As a matter of
fact, for each-th subject, a sub-sample of 12 responses —one per hourf @déo
responses, picked in the time interval from 08 : 00 a.m. to@Bp.m. — has been
selected. Thus, time effect and serial correlation arégigrtemoved and (almost)
conditional independence may be assumed.
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Fig. 1 Estimated models of the expressed enjoyment for differetitines

A class of mixture models is applied to parameterize Hetlingandindeci-
sion/heterogeneityomponents in the response pattern [8, 3, 9]; more extedi&ve
cussions of the approach —also in different contexts— a2, if]. In particular, the
parameters may be easily related to subjects’ covariatbsoahe performed activ-
ity. By assuming conditional independence, all the obg&ma may be considered
as a whole. These models are estimated and checked by an &ypaakailable on
the CRAN repository [6] and the visualization of the estiethdistributions is an
effective added value of the approach.
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From a formal point of view, original respon$¥ are transformed intd& =
R+ 4 in order to get the firan = 7 integers as support. Then, responses are linked
toW subjects’ covariates am activities, fori=1,...,nandk=1,...,K by means
of a logistic function.

Thanks to this structure, it is possible to visualize and para the enjoyment
declared by the sampled subjects in performing differetivities in terms of both
feeling and heterogeneity as in Figure 1. Sports and leem@éhe most appreciated
activities whereas games and hobbies get the lowest le¥ekbng. Other manda-
tory activities, such as those of caregiving and housewvtoakel and job (the latter
with a comparatively higher level of heterogeneity) reeedppreciation. In fact,
heterogeneity in response patterns is very limited andnfgahay be considered as
the prominent component in this case study.

4 A more complex modelling structure

A more complex model implies that responses are considergrdly conditional
to the type of activity performed and subjects’ charactiessThus, the basic model

IS:
Pr(Ri:r|V\/I;Ai,k):Tl'bl’(Ei,k>+(1in>%ﬂ r:1727"'7ma (1)

whereby (& i) is a shifted Binomial distribution, far=1,2,...,nand
J H
logit(1—&il) =Y+ > Viwj+ > hAn,
=1 h=1

Here, the dummw = 1 if the i-th subject is performing thk-th activity in the
selected sequences of responses. Then, the comparisorebdtvg-likelihoods of
nested models (computed at maxima) solves in a likelihota test (LRT) to infer
on the significance of the covariates and/or the activities.

Table 1 Log-likelihoods and_RT of different models

Models Log-likelihood LRT g
Benchmark —1719691

Activity dummies | —1712062 15258 5
Subjects’ covariatgs —1701859 35664 7
Omnibus —1695935 47512 11

Summarizing several intermediate steps, Table 1 repoctsisuestigations and
compares a benchmark model (a crude model of all the respaviieout covari-
ates) with respect to: i) a model including only activitiexled as dummies; ii) a
model with only subjects’ covariates and their possiblerattions, if significant;
iii) a comprehensivedmnibu3 model where both subjective variables and activities
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dummies are considered. LRTs are shown with their degreesedom ¢) and all
of them are highly significant.

From the model including only activities (here non repoffdborevity), it turns
out that :

e Activities gathered in the constant (that fjersonal care —mainly, meals—; job;
education; caregiving; social lifeexert the prevailing effect on the responses;
watching tv, listening to the radio and reading have pasigiffects on well-being;
houseworking and sport activities positively affect respopattern;

quite moderate is the role of mobility;

playing games and hobbies have an adverse effect.

Although the consideration of activities significantly iroges log-likelihood,
the role of subjects’ covariates is comparatively by far enaglevant if consider-
ing LRT. Then, the joint specification of these explanatanponents implies an
omnibus modeémplemented with all the significant covariates, that is:

1-7 = 0.107
(0.006)

logit(1— &) = 0.838+ 0.080ACtl; + 0.713Act?; — 0.350Act3; + 0.119Act4;
(0.045)  (0.027) (0.076) (0.144) (0.060)

+0.109Act5; + 0.191Gender + 0.146Married;
(0.029) (0.035) (0.035)

+0.272Holiday; — 0.013Education + 0.070Components
(0.044) (0.002) (0.009)

—0.213Gender x Married;, +0.134Married; x Holiday,
(0.045) (0.057)

Here, significant activities are denoted ast 1 (houseworkinyj Act 2 (sport
and leisurg, Act 3 (games and hobbigsAct 4 (Tv, radio and readinl Act 5
(mobility); as a consequence, the impact on the constant derives froine ather
activities,Act 0 (personal care; job; education; caregiving; social iffeThus,ce-
teris paribuswith subjects’ covariates, the impact on the enjoyment efdbtiv-
ities may be estimated as followAct 0= 0.838; Act 1= 0.919; Act 2= 1.552;
Act 3= 0.489; Act 4= 0.957; Act 5= 0.947. It is confirmed that the largest and
smallest contributions to enjoyment are givendpprt and leisureandgames and
hobbiesrespectively. Notice that holiday significantly impactstbe response with
an additionah-0.272 and a significant positive interaction with married gepps-
timated as AL.34.

The subjects’ characterization influences the positivparses with respect to
women, married people and household’s components. Gemdemarital status
interact on the responses so that the final impsateris paribusis zero and 191
for unmarried men and women, respectively, art¥6 and 0124 for married men
and women, respectively. Then, generally speaking, mthwigmen express lower
enjoyment in their activities.
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5 Concluding remarks

Time use survey is considered strategic for the knowleddgbkepopulation’s life-
time as it allows to detect everyday life organization inisbcand in families.
Moreover, distributions of affective states, expressedugh specific tasks and du-
ties evaluation, provide valuable information on peoplasods, in general and
across different activities. When clustering populatisaups and specific activi-
ties, such an investigation may offer important compleméntother measures of
well-being.

According to these perspectives, to address and evaludity jiterventions,
even in the fields of work-life balance and sustainabilityy proposed modelling
prototype is suitable to give useful insights to establisbrjiy hierarchies at both
individual and aggregated level. Thus, further researcllshbe pursued to exploit
the dynamic content of the expressed enjoyment during daglated to different
activities. This objective might be achieved by generatizihe proposed models
and including both longitudinal aspects and switching egped modalities.
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