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January 29, 2014A selection of extended papers will be eligible for publication in Advances in Data Analysis and
Classification.Submission of manuscripts: May 30,
2014*********************************************************************************************
October 1, 2013 - CALL FOR Springer BookThe extended papers of the SIS 2013 Statistical Conference will be
published by Springer in the new International Series Book Studies in Theoretical and Applied Statistics (call for

apers
g*g***)*******************************************************************************************
JULY 23, 2013 - CALL FOR PAPERSA selection of extended papers will be eligible for publication in the following
Springer journals:- Quality & Quantity (call for papers)- Stochastic Environmental Research and Risk Assessment (call
for papers)- Advances in Data Analysis and Classification (web site; the special issue on "Latent Class Models" will be

ublished in
geptember)***************************************************************************************
supports the International Year of Statistics and this conference has been added to the Statistics2013 Activities
Calendar The conference Time Table can be found here
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Scientific Program Committee and the Local Organizing Committee want to thank all partecipants and speakers at the
SIS conference: you made this meeting an opportunity for ideas' and experiences' exchange. Thank
you

Announcements

Electronic Book “Advances in Latent Variables”

The full version of the Conference Proceedings, collected in the Electronic Book “Advances in
Latent Variables”, Eds. Brentari E., Carpita M., Vita e Pensiero, Milan, Italy, ISBN 978 88 343
2556 8, are available here.

Posted: 2013-06-17
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SPEC-M3.5 - Finite mixture models for categorical variables

A finite mixture distribution for modelling overdispersion PDF
Maria Iannario

A concomitant variable mixture model for predicting freshmen gained credits PDE
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Local dependence in latent class models: application to voting in elections PDF
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SPEC-A1.1 - Finite mixture models for complex data structure

A nonparametric multidimensional latent class IRT model in a Bayesian framework
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Latent drop-out hidden Markov models with random effects
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Smooth Nonparametric Heterogeneity Estimation with an Application to Meta-Analysis
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SPEC-A1.2 - The latent variables hidden in the texts

Finding Scientific Topics Revisited
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A decade of research in Statistics: a topic model approach
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SPEC-A1.3 - Graphical Markov representation of latent structures

Identification of principal causal effects using secondary outcomes PDE
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Graphical Latent Structure Tests PDFE
Robin Evans

Bayesian Analysis of Discrete Bi-directed Graphical Models via Augmented DAG PDFE

Representation
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SPEC-A1.4 - Latent variables in causal inference

Ignoring the matching variables in cohort studies - when is it valid, and why? PDF
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A direct likelihood approach to principal stratification analysis PDF
Paolo Frumento, Barbara Pacini, Donald Rubin, Fabrizia Mealli
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SPEC-A2.1 - Latent Variables and Causal Inference in Genetics

Investigation of pleiotropy in Mendelian randomisation studies with continuous outcome PDF
using aggregate genetic data

Fabiola Del Greco, Elinor Jones, Peter Pramstaller, Nuala Sheehan, John Thompson
Genetic Consortia, Risk Scores and Mendelian Randomization
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SPEC-A2.2 - Exploratory data analysis of contingency tables for latent
variables

Generalized log odds ratio analysis for the association in two-way contingency table PDF
Pasquale Sarnacchiaro, Luigi D’Ambra, Ida Camminatiello

Adjusting the aggregate association index for large samples PDF
Eric J. Beh, Salman A Cheema, Duy Tran, Irene L Hudson

The Simple Sum Score Statistic in Taxicab Correspondence Analysis PDF
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SPEC-A2.3 - Statistics on Manifolds

Studying hemodynamic forces via spatial regression models over non-planar domains
Bree Ettinger, Simona Perotto, Laura M. Sangalli

Some remarks on the Frechet means and the shape of the means in shape spaces
Alfred Kume

Graphical methods for dimensionality reduction on manifolds PDE
Lara Fontanella, Sara Fontanella, Luca Romagnoli
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SPEC-A2.4 - PLS path modeling on structured data

Regularized Generalized Canonical Correlation Analysis and PLS Path Modeling PDF
Arthur Tenenhaus

Modelling with heterogeneity PDE
Tomas Aluja, Giuseppe Lamberti, Gaston Sanchez
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INVI-M2.1 - Latent Models

Composite likelihood inference for a class of latent variable models for two factor PDF

clustering
Francesco Bartolucci, Francesca Chiaromonte, Prabhani Kuruppumullage, Bruce G.
Lindsay

How useful Bayesian inference could be in Model-based clustering? PDFE
Gilles Celeux

Latent Variables Models with Simple Structure for Clustering and Data Reduction
Maurizio Vichi

Simplifying complex latent class modeling using bias corrected three-step approaches
Jeroen Vermunt
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SOLI-M1.1 - Latent models in financial risk management

Investigating stock market behavior using a multivariate Markov-switching approach PDF
Giuseppe Cavaliere, Michele Costa, Luca De Angelis

Markov Switching GARCH models for Bayesian Hedging on Energy Futures Markets PDF
Monica Billio, Roberto Casarin, Anthony Osuntuyi

Robust Credit Stress Testing Through a Cointegrated Framework PDFE
Tiziano Bellini

High-frequency modeling for VWAP based trading strategies: a Generalized PDF

Autoregressive Score approach
Francesco Calvori, Fabrizio Cipollini, Giampiero M. Gallo
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SOLI-M2.1 - Measures of higher education human capital

Measuring Human Capital in Higher Education
Pietro Giorgio Lovaglio, Gianmarco Vacca, Stefano Verzillo
Educational investments to guarantee graduates' human capital effectiveness
Cristiana Martini
What employers prefer in graduates’ attributes and skills
Rolf Van der Velden, Martin Humburg
Evaluation of human capital in education-based perspective
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SOLI-M2.2 - Latent variables in medicine
Process evaluation using latent variables: applications and extensions of finite mixture
models
Richard Andrew Emsley, Graham Dunn
Identification of dietary patterns using partial least square regression
Adriano De Carli, Valentina Rosato, Valeria Edefonti, Monica Ferraroni
Three-step estimation of latent Markov models with covariates and possible dropout
Francesco Bartolucci, Giorgio Eduardo Montanari, Silvia Pandolfi

Regression to the mean
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SOLI-M2.3 - Advances in Spatial Econometrics

Methods for the identification of spatial latent regimes
Maria Simona Andreano, Roberto Benedetti
Developing a Composite Index by using Spatial Latent Modelling based on IT estimation
Rossella Bernardini Papalia, Enrico Ciavolino
Measuring spatial clustering of firms while controlling for latent spatial heterogeneity. An
approach based on micro-geographic data
Diego Giuliani, Maria Michela Dickson, Giuseppe Espa
Gaussian state-space models of housing prices in the US
Eugenia Nissi, Agnese Rapposelli, Pasquale Valentini
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SOLI-M2.4 - Sensory Analysis in action

Evaluating the Italian wine gquality with the CRAGGING approach
Marika Vezzoli

Sensory Analysis and Statisticians: a summary of a sensory event
Morena Lussignoli

Sensory evaluation of wine in Italy and statistical analysis
Luigi Odello

A statistical analysis on sensory data: the Italian espresso case study
Maria Iannario, Marica Manisera, Paola Zuccolotto
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SOLI-M3.1 - Scale reliability for ordinal item responses

Global Evaluation of Reliability for a Structural Equation Model with Latent Variables and
Ordinal Observations

Angelo Zanella, Gabriele Cantaluppi
The Polychoric Ordinal Alpha, measuring the reliability of a set of polytomous ordinal
items

Andrea Bonanomi, Marta Nai Ruscone, Silvia Angela Osmetti

Simple Linear Measurement Error Model estimated via Generalized Maximum Entropy
for Ordinal Data

Enrico Ciavolino
A Study of Bias for Non-Iterative Estimates of the Linear-by-Linear Association
Parameter from the Ordinal Log-Linear Model

Eric J. Beh, Sidra Zafar, Salman A Cheema, Irene L Hudson
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SOLI-M3.3 - Compositional analysis

Exploring compositional data with the robust compositional biplot

Karel Hron, Peter Filzmoser
Compositional latent variables, logratios and logcontrasts: underlying concepts in
multivariate methods for compositional data

Josep-Antoni Martin-Fernandez
Covariance-Based Outlier Detection for Compositional Data with Structural Zeros:
Application to Italian Survey of Household Income and Wealth Data

Gianna S. Monti, Karel Hron, Peter Filzmoser, Matthias Templ
Detecting compositional outliers using Comedian Method

M.A. Di Palma, M.R Srinivasan, T.A Sajesh
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SOLI-A1l.1 - Bayesian Models in Economics and Finance

What Makes Residential Different from Non-Residential REITs? Evidence from Multi-
Factor Asset Pricing Models

Daniele Bianchi, Massimo Guidolin, Francesco Ravazzolo
Bayesian guantile regression for tail risk interdependence

Mauro Bernardi, Ghislaine Gayraud, Lea Petrella
Fundamentals and contagion in the euro area sovereign bond crisis: a Markov switching
approach

Gianni Gabriele Amisano, Oreste Tristani
A Bayesian Stochastic Correlation Model for Exchange Rates

Roberto Casarin, Marco Tronzano, Domenico Sartore
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SOLI-A1.2 - Space and space-time models B: methods and

environmental applications

Hierarchical spatio-temporal models for short-term predictions of air pollution data
Francesca Bruno, Lucia Paci
The INLA approach for disease mapping and health risk assessment
Michela Cameletti
Dynamic models for environmental variables
Pasquale Valentini, Tonio Di Battista
Functional Data Modeling in climatology
Rosaria Ignaccolo
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SOLI-A1.3 - Advances in Rasch Analysis

Assessment of item correlation in Rasch models
Svend Kreiner, Karl Bang Christensen

The Rasch model for measurement and the role of statistical modelling
Thomas Salzberger
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Modelling Job Satisfaction of Italian Graduates

Stefania Capecchi and Silvia Ghiselli

Abstract Different models have been implemented to observe workeditions,
abilities, leadership, decision-making attitudes anehA statistical approach to
investigate Italian graduates’ job satisfaction is herplemented and its main re-
sults are discussed. Respondents have been interview@tiomAmalaurea Survey
onGraduates employment conditions, 5 years after their degree. Usiogs models
approach, we highlight several issues which are effectva$sessing the perfor-
mance of the academic system and for detecting labour meg&pobnses towards
graduates.

Key words. Job satisfaction, Graduates’ employment conditianss models

1 Introduction

The relationship between job satisfaction and worker atarstics have been
heavily researched over the years in various domains suchoamlogy, Eco-
nomics and Management Sciences (Spector, 1997), mostig iiieid of industrial-
organizational Psychology and in the goal-setting the@pegtor, 1985). A fre-
quently quoted definition explicates job satisfaction tiylo a behavioural variable:
"(...) a pleasurable or positive emotional state resulfmogn the appraisal of one’s
job or job experiences” (Locke, 1976). In labour market dyits, job satisfaction
has become a leading determinant of productivity, mobilitjonism, etc., and can
be examined as both an explicative variable of job perfocaaand a dependent
one on individual as well objective conditions (Freeman/&)9 Though job sat-
isfaction may seem an element of job performance, it canaatdmsidered only
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related to incentives, especially to economic ones, whichedimes act as coun-
terproductive (Pugno and Depedri, 2009) and it is also iyated as relevant for
individuals overall life well-being (Judge and Watanab@93; Blanchflower and
Oswald, 2004).

To investigate this kind of phenomenon, a collection of adeg data is needed
to analyze individual attitudes and satisfaction throughtang scale according to
the level of agreement of the respondent.

The paper is organized as follows: in the next sectioncthemodel notation is
introduced. Section 3, after a brief mention about dateectithn, examines global
job satisfaction and its components. Then, in section 4, evesider the effect of
some subjects’ covariates on satisfaction. Some condudimarks end the work.

2 CUB models

In recent years, remarkable progressions have been matthe fanalysis of categor-
ical ordinal data (Agresti, 2012; Tutz, 2012) and a new aaphds represented by
cus models, introduced by Piccolo (2003): a comparison betvgeeh approaches
wit reference to job satisfaction has been conducted by @aorta and lannario
(2012). Here, we applgus models to explain respondents’ behaviour about their
job satisfaction when faced with multiple ordinal choices.

cuBmodels are generated by a class of discrete probabilityitaliibns which
take into account two intrinsically continuous quantitigsrtaining to the response,
denoted as feeling and uncertainty; more specificallyghegent variables are mod-
elled asshifted Binomialand aUniform random variables, respectively.

Assumen people are rating a definite item; hence, we observe the sampl
(Y1,Y2,...,¥n)’. Let the response variabietake values i1,...,m}, wherem > 3
for identifiability constraints (lannario, 2010). Moreoyéet X; and w;, with i =
1,...,nbe subjects’ covariates for explaining feeling and undetyarespectively.

The general formulation of auB (p,q) model (with p covariates to explain un-
certainty andj covariates to explain feeling) is:

Pr (Y =ylxi,wi) =78 (;1: D (1-&)" g™ 4+ (1-m) <i]) (1)

withy=1,2,...,m, and two logistic links for theystematic components
-1
W= [1+efxil3} D &= [lrewy) )

wherey = (B',y)' is the vector of parameters associated to the covariates.
Inference orcus models has been mainly developed in a parametric framework,
via maximum likelihood and asymptotic theory (Piccolo, 800
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3 Global satisfaction and its components

A selection of AlmaLaurea survey on Italian graduates’ eypient condition is
studied concerning job satisfaction (Almalaurea, 201he Survey conducted in
2010 refers to the students who obtained their degree dogotal the old Italian
university education system and who were working after g/&am their gradua-
tion. Job satisfaction has been investigated through agtpiestion and 14 specific
items related to their components on 387 validated responses.

In details, respondents were asked to answer questionsimgféo their level
of satisfaction on different items about overall work, insic aspects of work and
issues related to job environment. A modified 9-point respoon a Likert scale
was used (1=very dissatisfied, 9=very satisfied) and thetsgleomponents of job
satisfaction were: 1. Security of the job 2. Coherence witldiss 3. Acquisition of
professionalism 4. Prestige 5. Correspondence with @llinterests 6. Social utility
7. Independence or autonomy in the job 8. Involvement in #wsibnal processes
9. Flexibility of time 10. Availability of free time 11. Wogldlace 12. Relationships
with co-workers 13. Expectation of future gains 14. Pertpes of career.

The analysis performed for global satisfaction and for dlicbmponents con-
firms well separated models and highly significant pararegt@s shown by the
parametric representation of Figure 1. As we can see, alpooents present a
high level of satisfaction sincél — &) > 0.744. In addition,Availability of free
time, Expectation of future gains andPer spectives of career get lower ratings. Com-
paratively,Security of the job, Relationships with co-workers and Coherence with
studies are considered very satisfying. With regard to the indenign the answers,
we observe that respondents are more uncertain &scouwrtity of thejob, Coherence
with studies andAvailability of free time.

We check ifGender exerts a significant effect on the responses. It turns ouit tha
women are more uncertain but there are not relevant dift@®about feeling com-
ponent.

In Table 1 we list the sign of the relationship among uncetyaand feeling and
the 14 components of job satisfaction with specific refeednayender effect.

Table 1 Significance of the %ender covariate in the components of jisfaetion
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Fig. 1 Estimated CUB models of global job satisfaction and its components

4 Covariates effectson job satisfaction

In this section, we limit ourselves to a simplified discusdior presenting just few
results on the effect of two groups of covariates on job fati®n: the first ones are
related to kind and nature of work, the second ones to thealtinal grades.

Figure 2, left panel, summarizes the estimated models of job satisfaction
where covariates are Full-time/Part-time, Public/Payaind Gender. It is evident
that the main discrimination is by Full-time versus Paméioptions with the second
one related to a greater uncertainty. Then, for Full-timesjahe satisfaction of
women is greater and in Private sector the effect of Gendsr ike feeling: women
are a bit more satisfied. Finally, in all cases, a work in Rusdictor generates more
satisfaction than in the Private one.

If we consider how the final grade of the University degreeeisited the ex-
pressed job satisfaction we found a significant relatignshily if we introduce in
the logistic link both logScore) and|log(Score)]? variable. In this way, we improve
some statistical properties of the estimation proceduréefims of parameters cor-
relation and speed of convergence) and obtain a more iedtistrpretation.

Indeed, as shown by Figure 2, right panel, students recgivim scores are gen-
erally older and conclude their University training witmse difficulties due to per-
sonal, family and environmental problems. Thus, when thetyaglegree, are often
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in the labour market and such a result may improve their caasea consequence,
they manifest a greater satisfaction in the job despitedvestores. On the contrary,
students receiving very high scores are generally quiteeclie their professional
ability, look for jobs adequate to their competence and they express a larger
job satisfaction. Finally, the plot shows that scores ado@y/110 produceceteris
paribus the minimum job satisfaction.

We notice that the estimated relationship is asymmetridlamslvery high grades
do not generate a corresponding increase in the job sdigsfac

Itis remarkable to observe that this empirical evidenceisstance of the ability
of cue models to detect and measure unusual relationships in atese standard
methods failed to ascertain a sensible link among variables

CUB models: Full-time/Part-time, Public/Private, Women/Men Level of satisfaction as a function of final grades
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Fig. 2 Covariates effects of estimated s for job satisfaction.

5 Concluding remarks

The results so far discussed should convince about the ifigxiand versatility
of cuBmodels as an alternative paradigm for the analysis of jalfaation data.
More specifically, a remarkable added value of the approsdhd possibility to
represent these models in a parametric space and to seedparéhmodified with
respect to subgroups and/or covariates by using sevefateatit graphical displays
(for instance, the study of feeling as a function of selectgriates, the location of
estimatedcus models with respects to different characteristics of regpots, and
S0 on).

In any case, the consideration that all models contain aartaioty component
is a relevant one since this presence may alter the intetpretof the observed
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data if we summarize all information by some average or atieix only related
to location.

Finally, if we adhere to the logic ofus models, we are implicitly accepting

the idea that all data related to job satisfaction may be samzed by just few
parameters within a specific class of discrete mixture ibistions and this aspect
may help in interpretation and prediction.
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