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Preface

This volume contains all the papers of the 26th International Workshop on
Statistical Modelling. Many things have changed since in 1986 an enthusi-
astic group of statisticians interested in statistical modelling started these
series of workshops within a friendly and supportive academic atmosphere.
New technologies, more attendants, but always with the same initial spirit:
to promote and develop the use of statistical modelling in research and
applications.

We are glad to present you these Proceedings, which clearly reflect the
aliveness of that spirit. One the one hand, the five invited papers show
new advances in theoretical research but always keeping an eye in their
applied interest. One the other hand, the great amount of contributions
(a total of 140) and their quality demonstrate that the workshop is in
good shape. Authors should receive most of the credit for the quality of
these Proceedings. Nevertheless, all submissions were carefully reviewed by
the members of the Scientific Committee. Their detailed work has been
reflected in a big improvement of the preliminary versions jointly with the
final selection of contributions.

This 26th edition of the IWSM will be held in Valencia (Spain) in an
informal environment (ADEIT- FUNDACIO UNIVERSITAT-EMPRESA
of the Universitat de Valencia) to encourage discussion and exchange of
ideas which could result in future research. Valencia has a great tradition
in Statistics and in particular in Bayesian Statistics. This why we are so
happy to see that this way of thinking and doing statistics is quite present
in these Proceedings reflecting its important role in the Society. We will
also like to comment, that many of the contributions in these Proceedings
are due to students, which clearly have the future in their hands.

Finally, we wish to acknowledge Carmen Armero, the chair of the local
Committee for putting together all the pieces needed in the process of
organising this event. Without her interest and passion it would have been
impossible.

So welcome to Valencia. Enjoy the city and surroundings and have a great
conference.

David Conesa, Anabel Forte, Antonio Lépez-Quilez, Facundo Mufioz
Valencia, June 2011
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Modelling the Timing of Marital Dissolution
in Italy: censored quantile regression with
additive terms

Mariano Porcu!, Vito M. R. Muggeo?, Vincenza Capursi?

! Dipartimento Ricerche Economiche e Sociali, Universita di Cagliari, ITALY
email: mrporcu@unica.it

2 Dipartimento Scienze Statistiche e Matematiche ‘S. Vianelli’, Universita di
Palermo, ITALY

Abstract: The analysis of marital dissolution in Italy represents a quite inter-
esting and challenging topic from a substantive standpoint; in fact, despite of the
decreasing number of marriages and the increasing number of divorces, the tra-
ditional family based on the marriage of heterosexual partners is still considered
as a fundamental institution of the society. Here we present a censored quantile
regression model with additive terms to investigate the determinants of the tim-
ing of marital dissolution on a large and substantial sample from a survey carried
on in Italy.

Keywords: censored quantile regression; Timing of Marital Dissolution; Survival
data; Smoothing

1 Introduction

It is commonly asserted that the family is the fundamental institution of
the Italian society. The main consequence of this assertion is a widespread
political support addressed to the upholding of the classical family built
on the marriage of heterosexual partners. In this context the analysis of
the possible determinants of the marital dissolution is a largely debated
issue: the study of the factors that could affect the end of the marriage is
prominent in the social research. The topic is also of great interest for the
policy-makers as the marital dissolution affects some of the key features of
the modern societies, such as economy, gender equality and especially fer-
tility. Although the study of the time-to-separation can provide quite useful
information and insights to evaluate trends and changes in the formation
and dissolution of the marriage, relatively few studies take explicitly into
account the time dimension, see Cavanagh and Huston (2008), Gottman
and Levenson (2000).

Using a large sample surveyed by the Italian national statistics institute
(ISTAT), we aim to model the time-to-marital dissolution in a regression
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quantile framework. While the Cox model represents the most used frame-
work to model survival data, censored quantile regression (CQR) offers a
more flexible alternative by focusing the attention on narrow slices, lower
or upper tails, of the conditional survival distribution of interest (Koenker,
2008).

2 The Data

The data considered in this paper come by from the sample survey on Fam-
ilies and Social Subjects (FSS), carried on in Italy by the official statistics
institute at the end of 2003 on a sample of over 19,000 Italian families
(nearly 50,000 individuals). The survey was addressed to collect broad in-
formation on the Italian households, such as the shapes, the network of
kinship, the relations among partners, the permanence of young adults in
the family, and the working life.

TABLE 1. Some descriptive statistics on data analysed.

Males (n = 4633) Females (n = 5235)
Covariates Separated  Non-Separ Separated  Non-Separ
AREA (o0bs.)
North 335 1640 445 1763
Center 190 1164 223 1269
South 124 1180 151 1384
EDUCATION (o0bs.)
1%¢ stage basic 75 591 63 684
ond stage basic 253 1529 268 1586
Upper secondary 232 1473 384 1713
Degree 89 391 104 433
AGE AT MARRIAGE (Years)
Mean (sd) 26.3(5.7) 27.7 (5.8) 23.3(5.0) 22.2(5.7)
CHILDLESS
% 33.4 12.8 82.1 12.9
WORK
Yes at marr (%) 80.1 86.7 51.2 45.0
Yes at separ (%) 88.0 — 64.7 —

The data from the 2003 FSS survey here analyzed represent the most re-
cent information available on the topic: the data from the last FSS survey
carried out in 2010 are not yet available. We have omitted from the sample
persons married before the 1970 when the divorce, understood as the ‘to-
tal dissolution of marital status’, was not allowed. Moreover, to keep away
from any potential confounding interaction between sex, covariates and
timing we have considered females and males independently (e.g., Schoen
and Canudas-Romo, 2006). Table 1 summarizes some descriptive statistics
for the sample.
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3 Methods and Results

We aim to model the time-of-dissolution as a function of the following co-
variates in a CQR model: the categorical variables EDUCATION, AREA, and
WORK AT MARRIAGE, and the numerical variables AGE AT MARRIAGE,
NUMBER OF SONS and YEAR OF BIRTH. Until now, CQR has been dis-
cussed only with parametric linear terms, however for the aforementioned
continuous covariates the linearity assumption is not tenable and more
flexible alternatives are requested: we use B-spline bases with quadratic
penalties on the coefficients to get smooth estimates of the nonlinear re-
lationships. The additive CQR model with J nonparametric terms for the
variables z and linear terms for the variables x, may be written as

J
QT(Y|1'Z) = m;rﬁ‘r + Z f'rj(zij)a (1)
J

where the subscript 7 points the percentile of interest (0 < 7 < 1). Notice
that, unlike the usual model for the conditional mean, here the covari-
ate effect (parametric or nonparametric) depends on the percentile 7. The
response Y measures the time span of their marriage up to the year of sep-
aration; we consider as uncensored the spouses (male or female) which stop
living together regardless of the possibility of reconciliation; in fact in Italy
only a slight proportion of separations ends with a reuniting of the couple
(Castiglioni, 2008). We modify the iterative estimating algorithm described
in Bottai and Zhang (2010) to include the additive (spline) terms in the lin-
ear predictor and to obtain parameter estimate of the additive CQR model
(1). Although QR allows to model every quantile of the response condi-
tional distribution, our analysis focuses on the lowest quantiles (7 < 0.10).
Indeed, early dissolutions (i.e. the left tail of the survival distribution) are
of major interest in the present study since the first years of marriage are
known to be crucial for fertility, children social development, changes in
lifestyle and also for their influence on the probability of remarriage.

TABLE 2. Point estimates for the parameters of the linear terms in the four CQR
models.

Males Females
Linear Terms 7 = 0.05 7 = 0.10 7 = 0.05 7 =0.10
EDUC (2 stage basic vs 1 stage basic) -2.257 -1.666 -2.190 -3.971
EDUC (upper sec. vs. 1 stage basic) -1.372 -1.138 -3.444 -5.668
EDUC (degree vs 1 stage basic) -2.291 -2.474 -4.454 -6.503
Area (center vs. north) 0.197 1.081 0.770 1.116
Area (south vs. north) 2.319 2.730 1.317 1.486
Work at marr (yes vs. no) 1.500 2.157 0.469 0.130

For the four fitted additive CQR models (two quantiles 0.05 and 0.10 for
males and females), Table 2 shows the point estimates for the parameters
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of the linear terms and Figure 1 reports the fitted smooth effects of the
three continuous covariates.

Female Female Female

duration of marriage
duration of marriage

duration of marriage
'
i \
)
’
i .
.
.
i .

T T T T T T T
0 10 20 30 40 50 60

Year of Birth

Male

duration of marriage
duration of marriage
duration of marriage

T T T T T T T T T T
0 10 20 30 40 5 60 70 o 1 2 3 4 5 6 7 20 30 40 50 60 70

Year of Birth n. of sons Age at marriage

FIGURE 1. Fitted quantiles (7 = 0.05, continuous line; 7 = 0.10 dashed line) for

males and females.

In short, for the early marital dissolutions (i.e., the low percentiles 5% and
10%) we observe strong and somewhat expected effects of the ‘area’ and
of the ‘educational level’ for both male and female groups. On the other
hand, the effect of the ‘working status’ is somewhat different. The plots in
Figure 1 emphasize the nonlinear effects of the continuous covariates, by
highlighting a different role of the number of sons variable.
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