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Abstract. Education outputs are detected through a large number of statistical tools
suitable to support policy design of gover ning authorities and decision making process of
stakeholders. Several proposals have emerged to outline the aspects that mostly shape the
compositeconceptsof both cour seseval uationandinter nal/exter nal effectiveness, considered
asmultifaceted latent constructs, such asgraduateswell-being at work. This paper aimsat
studying job satisfaction of alarge sampl e of Italian graduates (Master of Arts) through an
innovative framework for ordinal data modelling, which allows to take into account both
feeling/satisfaction and heterogeneity/uncertainty in response patterns. The effects of
significant subjectiveand structural covariateson self-declared assessmentsareconsidered
as prominent job satisfaction drivers and a comprehensive model which includes past
evaluationsisexamined. Datastemfromthe AlmaLaurea XVIl Surveyonltaliangraduates
working conditions carried out in 2014.
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1. INTRODUCTION

In the last few decades there has been a worldwide development of the studies
emphasizing practices and performances of higher education (Lockheed and
Hanushek, 1994, among others). In thisrespect, different statistical toolsdeal with
evaluation in its diverse expressions (Attanasio and Capursi, 2011; Bacci and
Gnaldi, 2015; Bird et al., 2005; Grilli and Rampichini, 2009, among many others),
and manifold aspects may be considered in education and labour market studies.
Mostly referring to the Italian context, it is a mandatory duty for the involved
institutions to assess the outputs of tertiary education (Cammelli and Gasperoni,
2012), asitisinmany other European higher education systems. Morespecifically,
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with afocus on its external features, university effectiveness can be measuredin a
number of waysin different contexts, depending ontimeand actors(Corduaset a.,
2009; Fabbris, 2012). As an instance, very simple performance indicators may be
derived from labour market figures and other administrative data. A suitable
indicator of external effectiveness, in termsof employability outcomes, may bethe
inverse function of the time necessary to find the first occupation after graduation
(Campostrini and Gerzeli, 2007). The quotaof graduateswho are employed shortly
after their graduation may be interpreted as a measure of attractiveness, that isa
proxy of the effectiveness of their university curriculum in the competitive labour
market. On the other hand, this proportion can be determined not only by the
intrinsic quality of the education but also by the surrounding social and economic
environment. As a matter of fact, assessing university outcomes only through
labour market indicators may be misleading, since graduates employability is
extremely influenced by local conditions and economic conjuncture (Campostrini
and Gerzeli, 2007; Folloni and Vittadini, 2010).

Without neglecting the macroeconomi ¢ obj ectivesof increasing employment
levels, achieving a “fulfilling employment” allows for working conditions that
favour personal growth, individual well-being and autonomy. Some studies
(Schomburg and Teichler, 2006) show how the disciplinary field of studies is
decisivefor job satisfaction. Prominent differences are highlighted with respect to
gender (such as, for instance, the male prevalence in the choice of technical-
scientific paths), sector of activity and social context. The segmentation linked to
the choice of the “field of study” isthe one that revealed the greatest impact, both
with respect to better matching andwithregardtolifesatisfactioningeneral andjob
satisfaction in particular (Vilaet al., 2007).

Furthermore, working conditions undoubtedly influence subjective well-
being and, asit is natural and tautological, the very fact of having ajob constitutes
aprerequisite to experience good conditionsin the professional sphere. Thewide
literature on working conditions and on the multiple meaningsthat workers derive
from the concept of work itself - recognizesthat work providestangible®rewards’
and “intangible” compensations (Budd, 2011).

Withreferencetoworking conditionsof graduatesduring therecent economic
crisis, in many Western countries comparable results emerge (Switek, 2013).
Taking into account the first employment of graduates from some US universities,
the individuals with tertiary education who enter the labour market in acontext of
crisis seem to be more satisfied with their job as compared to those who have met
better economic conditions (Bianchi, 2013). Non-dissimilar findingsfor the same
period arise from the survey on the professional integration of graduateswhichis
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carried out by the Italian Nationa Institute of Statistics (ISTAT) in order to
understand conditions and employment pathways of those who have completed a
degree course (lammarino and Marinelli, 2011).

For some authors, when detecting graduates' performances in the labour
market, non-cognitivelearning achievementsdeserve prominent attention (Martini
and Fabbris, 2017). Moreover, inaframework consi dering human and social capital
(Fabbris and Favaro, 2012; Ferrante, 2014; Mufioz de Bustillo et al., 2011; Ricci,
2011) itisnot uncommon to point out therelevance of perceived quality of working
lifeand therole of job satisfaction as proxies of the overall well-being asafurther
indicator of university effectiveness (Oshagbemi, 2003).

Also, research interests referred to education premium have been spreadina
widerangeof fieldsand now invol ve objectivemeasuresof theeducationinvestments
(such as employment returns in terms of salary, professional status and career
prospects, for instance) aswell asindividual s’ career self-evaluation (Boccuzzoand
Paggiaro, 2012). When the educational costs are considered (Verhofstadt et al.,
2007; Weiss, 2002) the role played by job satisfaction is often stressed as ajob
quality predictor. Globally, theana ysisof individua returnsof educationinvestments
indicate that higher levels of education are related to higher income, lower risk of
unemployment and promising career prospects. The positive correlation between
level of education and income isacommon structural featurein all the devel oped
countries (OECD, 2018).

In recent years, however, and especidly in Italy, there seemsto be areversed
trend: investment in education has proved less profitabl e than in the past (Ferrante,
2014). The evidence of an inverse relationship between level of education and job
satisfaction isfrequent in education economicsliterature (Mufioz deBustilloet al .,
2011). Scholars areinterested in understanding the reasons why individuals useto
make such an effort in their own education if they are not eventually compensated
with agood job. However, despite of the abundance of studies aimed to assessthe
impact of the university choice on labour income (Black and Smith, 2006, among
many others), littleisknown about theeffectsof university educationonnonpecuniary
aspectsof life. Job satisfaction doesnot seem to grow comparatively with achieved
degreesand, indeed, overeducation and educational mismatch may resultinanon-
optimal all ocation of human capital and in asource of frustrations (Boccuzzoet al.,
2016; Green and Mcintosh, 2007; Greenand Zhu, 2010). Inthiscontext, especially
within the Italian labour market, the role played by graduates with respect to
entrepreneurship andinnovationisanother prominent topic of research (Bugamelli
et a., 2012; Visco, 2014, among others). According to this line of reasoning,
suitable effectiveness measures on job satisfaction may be worth of interest to
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various governing authoritiesand stakehol ders, even controlling for the study field
(OECD, 2012; Vilaet al., 2007). While maintaining aninherently individual nature
of the responses, these measures may provide useful information on different
aspects in a subjective perspective, since we refer to statements of self-declared
contentment/ful filment.

Thiswork examines the evolution of job satisfaction with regardsto alarge
sampleof Italian M aster of Artsgraduates, i nterviewed by AlmalaureaConsortium
during 2014 Survey (AlmalLaurea, 2015). Specificaly, job satisfaction expressed
at 1, 3and 5yearsafter graduation by the samerespondent hasbeen collected. Then,
aclass of mixture models able to take into account both the level of self-assessed
satisfaction and the inherent heterogeneity in the response patterns has been
introduced in order to achieve both simple interpretation and effective graphical
visualization of results. As for any synthetic measure, such models are to be
examined in light of both individual and context drivers.

Undoubtedly, thesampledesignincludesapossible sel ection bias (Heckman,
1979; Wooldridge, 1995) that might be caused by different circumstances: first,
only graduates who are employed after 5 years are considered; second, only those
who accepted to be interviewed have been considered in the sample hereafter
analysed; third, only individual s who responded to all the three questionnaires are
examined. Given the available set of information, those bias components are
unavoidable and their effects can be evaluated only ex-post, by considering the
socio-demographic structure of the sample. As summary statistics will confirm,
respondentscan beconsidered assufficiently representative of thepopulationinthe
examined data set (Almalaurea, 2015).

Thepaper isorganized asfollows: dataand methodsareillustratedin Sections
2 and 3, respectively, whereas Section 4 shows the effects on job satisfaction of
drivers pertaining to different domains, first by separate analysis and then by a
global model. Section5discussestheevolution of satisfactionalongthethreewaves
and Section 6 motivates a comprehensive model with a discussion of relative
performances. Some concluding remarks end the study.

2. DATA DESCRIPTION

Dataof interest stemfromthearchiveof Almal aurea, an Inter-University Consortium
including 72 out of 77 public Italian Universities (telematic Universities and
School s of advanced studiesare excluded). Graduatesareusually interviewed at 1,
3 and 5 years after degree to monitor their carriers: the subset of data here
considered concerns only those graduates in 2009 that were employed at the time
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of al thethree interviews. The survey has been carried out in 2014; thus, it refers
tothepopulation of Italian M A graduates?in 2009. All thefieldsof study havebeen
examined but Armed Force degrees, given their limited size (AlmaL aurea, 2015).

Almal aureaarchivein 2014 covered 65.7% of al theltaliangraduates. Those
interviewed 1, 3, 5 years after degree are 59.4%, 52.4% and 46.4% of the initia
sample, respectively. Thefinal sample consists of respondents who declared to be
employed (or self-employed) in al three occasions and answered the items of
interest, representing 40.4% of 2009 graduates. Thissampl eattritionisunavoidable,
given several circumstances. changes of residence, refusals, incomplete or
inconsistent interviews, losing and/or obtaining ajob in the examined period, and
so on. Thus, final considerations and remarks should be mitigated since they refer
to employed graduates who were also willing to answer in al the three waves.

Interviewees have been administered CATI-CAWI questionnaires and their
responsesto theitem concerning job satisfaction have been collected on a 10 point
ordinal scale(1 meaning“extremely dissatisfied” and 10“ extremely satisfied”). All
thestatistical analysesare performed using amodified 9 point scale: infact, inorder
to limit some response style effects (Capecchi and Piccolo, 2016), frequencies of
9 and 10 scores have been aggregated since those extreme eval uations have been
treated as “extremely satisfied”. Given the limited number of missing valuesin
some covariates, a list-wise omission approach has been adopted: then, al the
computations and models concern n = 17154 observations.

Women arethe mgjority (58%) of those interviewed and 86% of respondents
hold afull time job; 27% work in the public sector. The age at graduation ranges
from 22.40 to 64.21 years (the average is 28.37 and median is 26.15 years, so a
positive skewnessis observed); about 8% of respondentswere over 40 yearswhen
they got their degree, and about 300 of them were older than 50. The graduation
mark —which in the Italian system varies from 66 to 110 summa cum laude, here
computed as 112 — is on average 106.7 with a median of 109. Indeed, this
distributionishighly positively skewed sincethelast two marks (110 and 110 cum
laude) includes 48% of the sample.

With reference to the competences achieved at University, only half of the
respondents provide a“ positive” answer, whereas more satisfactory arethe results
concerning the effectiveness of the studies. In thisregard, the effectiveness of the
degree, which synthesises two important aspects related to the usefulness and
exploitability of the degree on the labour market, respectively, derives from the

2 MA here refers to both “Laurea magistrale” and “specialistica’, and “Laurea magistrale a
ciclo unico”.
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combination of questions concerning the use of the competences acquired at
university and the necessity (both formal and substantial) of the academic
qualification for the job activity. Thus, five ordinal levels of effectiveness can be
distinguished; accordingly, ascoreisattributed varying from “very effective” (=5)
to “ineffective” (=1). Then, 60% declared that their studies were “very effective’
or “effective” and only 6% selected the*“ineffective” category (AlmaL aurea, 2015).

Special attentionwill be devotedto job satisfaction at 5 years after graduation
since it may be considered a more consolidated evaluation of personal fulfilment
withrespect tothework environment. Indeed, when comparing expressed satisfaction
acrossinterviewees at 1, 3 and 5 years, areduction in variability along the waves
is observed.

Since the sample consists of longitudinal observations, time and subjects
relations should be taken into account. In this respect, literature includes different
methods to deal with such topics. margina models, regression with fixed and
random effects, trajectoriesanalysis, transitional models (Baltagi, 2008; Cagnone
et al., 2009; Frees, 2004; Hsiao, 2003, among others). Here, a class of mixture
models useful to disentangle the main components which drive the expressed
satisfaction isconsidered and flexibl e specificationsare expl oited to investigate the
changesin job satisfaction and its main drivers.

In addition, further considerations might be added: as an instance, responses
are collected ignoring the hierarchical structure of graduates who attend the same
universities and whose similar experiences are generally correlated. Given dataset
information this aspect, that deserves closer examination by multilevel modelling
approaches (Grilli and Rampichini, 2009), is not pursued in this paper.

3. ACLASSOF STATISTICAL MODELS

Job satisfactionisapersonal eval uation whereboth subjectiveand objectivefactors
are involved with several aspects of life-course and work-related issues. When
graduates are asked to expresstheir perception about thisitem on ascale, empirical
evidence shows that the expressed rating is the result of a weighted assessment
betweenapsychological reaction (attraction, indifference, aversion) and aninherent
indecision affecting any human choice (often, related to the circumstances
surrounding the response). Then, a mixture model may be legitimate and several
statistical considerations lead to the shifted Binomial and discrete Uniform
distributions, respectively, to represent thetwo factorsaffecting the choice (Piccol o
and Simone, 2019, section 2). Those components are intrinsically present in the
model specification and, given the availability of suitable information, may be
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checked if related to a set of subjective and contextual covariates.

Formally, for agiven m> 3 ordinal categories, theresponseR {1, 2, ..., m}
of the i-th interviewee is interpreted as a convex combination of a genuine
satisfaction for thejob and an intrinsic indecision. Then, CUB models (D’ Eliaand
Piccolo, 2005; Piccolo, 2003) have beenintroduced as a Combination of adiscrete
Uniform and ashifted Binomial for the second and first components, respectively,
that is:

Pr(Ri=j)=m <".1__11>§i’”f(1—§i)f1+(1—ni) <’;> Li=1.2,m

1 1
—W, éi-éi('}’)—m,

ey

Toimproveinterpretation, thesystemati crel ationshipsin (1) may beexpressed
as.

logit(1 —m;) = —yiB=—Po—Pryin .. — Bpyip;
i=12,....n; (2)

logit(1—&)=—wiy=—Y%—"Wi ... —YqWiq>

wherey, andw, aretherow vectorsof theval uesfor thei-th subject of thecovariates
which have been sel ected to explain satisfaction and uncertainty, respectively. The
direction and the weight of each covariate on the response components of feeling
and uncertainty are emphasized by just considering the corresponding parameters
Band y.

Theflexibility and parsimony of CUB modelsto capture different shapes of
distributions and the ability to interpret data features by means of a graphical
representati on of theestimated model sare appeal ing characteristicsof thisapproach.
Specifically, for any subject, model (1) implies a bijective correspondence with
points (1 - 77, 1 - &) in the parameter space (that is a unit square) so that the
interpretation of the covariates effect ismadeimmediate. The representation of the
whole distribution by just a sequence of points is a strong simplification for
interpreting the model with respect to theintrinsic components and, when present,
to significant explanatory covariates. In this way, the relative position of the
estimated models in the parameter space isimmediately comparable in terms of
feeling and uncertainty, respectively.

Notice that whereas (1 - &) are direct measures of job satisfaction, the
parameters(1- 17) areexpression of both respondents’ indecisionand heterogeneity
among the clusters to be considered. As a matter of fact, when amost al the
respondents are very resolute they provide similar scoresand thus heterogeneity is
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very low; on the contrary when heterogeneity is high, respondents select quite
different categories thus manifesting larger uncertainty.

An added value of the approach isthe possibility to examine preference data
without the need to refer to subjects’ covariates; thus, the graphical representation
of the estimated model sfor different clusters, situations, circumstances, etc. isable
to compare the whol e observed distributions by just contrasting the corresponding
points in the parameter space.

Severa variants and extensions of CUB models have been developed and
most of them are fully summarized in Piccolo and Simone (2019); in addition, an
accurate comparison with more consolidated cumulative models (Agresti, 2010;
Tutz, 2012) hasbeen pursued, onthebasisof |ogical foundations, simulationresults
and empirical evidence (Piccolo et a., 2019). Computationsand inferential results
for this class of models —based on asymptoticaly efficient maximum likelihood
procedures obtained with EM algorithm (Piccolo, 2006)— are implemented in the
R package CUB, which is available on CRAN (lannario et a., 2018).

Given the nature of the responses, it is possible to confront job satisfaction
expressed by each i-th graduate 1, 3 and 5 years after graduation; these ordinal
evaluations have been denoted as S¥, S®, S , respectively. Their distributions
are strongly skewed towards high values since only few graduates reported
intermediate or highlevelsof dissatisfaction. Infact, thefrequency distributionsof
responses seem quite similar (left panel of Fig.1).

The corresponding CUB models (as depicted in the right panel of Figure 1)
show that the general level of satisfaction increases with time and manifests a
decreasing heterogeneity among respondents. A remarkable step in rising the
expressed satisfaction is noticeable between S® and S® when the time elapsed
from the conclusion of university studiesislong enough to expressamore definite
opinion with areduced indecision.

4. SIGNIFICANT DRIVERSFOR JOB SATISFACTION

Since the satisfaction expressed 5 years after graduation implies a meditated and
almost definitely oriented consideration about one's working conditions, in this
section, the reference response S will be the evaluation to be interpreted. Then,
variable sel ection has been pursued to identify significant driversto enter thelogit
specification of CUB regression model (1)-(2) for both uncertainty and feeling:
respondents’ characteristics (Geographical area, Gender); job typologies (Public,
Fulltime); University curriculum (Age at degree, Mark); degree-job matching
(Efficacy, Competence).
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Fig. 1: Job satisfaction at 1, 3 and 5 years after graduation: frequency distribu- tions (left)
and CUB modelsrepresentation (right)

First of al, the selected methodol ogy is applied to summarize any effect on
job satisfaction responses by considering each covariate in turn; then, in the final
subsection, explanatory covariateswill be jointly considered for the estimation of
aglobal model. Theresults here reported refer only to significant variables which
induce arelevant increase in log-likelihood measures with respect to the bench-
mark, that isa CUB model without covariates.

Thus, CUB models have been estimated with respect to different clustersand
visually represented in comparabl e subspaces of the unit square (to improve their
readability). This perspective is by far more immediate for interpretation as
compared to a list of numerical estimates since it summarizes al sufficient
information, given the model specification.

4.1 RESPONDENTS CHARACTERISTICS

Undoubtedly, gender and geographical area where people have achieved their
degree encompass several aspects of both personal and socio-economic factors.

L eft panel of Figure 2 shows CUB estimated modelsfor job satisfaction at 5
years after graduation for men and women and depicts higher satisfaction for
women, even showing their greater heterogeneity: thissituation might betheresult
of different working conditionsand expectations. Evenif women areglobally more
satisfied, thiseval uation may be more varied depending on personal circumstances
as marital status, presence of children, age, etc.

Right panel of Figure 2 displays how the location of the university affects
graduates’ satisfaction S® . Estimated CUB model sfor different areasaresufficiently
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Fig. 2: Effect of gender and Univer sity location on job satisfaction after 5 years

homogeneousand graduateswho studiedin South Universitiesare characterized by
a moderately greater satisfaction (for brevity, South denotes Italian Southern
regions and islands).

4.2JOB TYPOLOGIES

The5 yearsjob satisfaction hasbeen considered with respect to sectors (public and
private sectors) and intensity of the job (full-time and part-time). Since it may be
suspected someinteraction between stability (which shouldinduceto prefer public
sector) andintensity of thework (which dependson personal and family conditions),
ajoint model including both dichotomous covariates is considered.

A significant interaction whose effect isimportant for uncertainty turns out.
Therepresentation of the estimated model for all the combinations of job typol ogy
isdepicted in Figure 3.

Whereas part-time workers manifest more uncertainty in the responses,
public and private job typol ogies reverse the preferences when jointly considered
with part-time and full-time jobs, respectively.

4.3 UNIVERSITY CURRICULUM

Curriculum isa prominent aspect to find a satisfactory job, and age at degree and
final marks have been found to be significant to summarize these features. Age at
degreeisasynthesisof theregularity in studiesbut also of circumstances affecting
the time devoted to tertiary education. Final mark may be an indicator of the level
of competences and skills gained during the studies but it also depends on the
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Fig. 3: Effect of job typologies on job satisfaction after 5years

common mark averages in the chosen field of study.

L eft panel of Figure4 showsthat sati sfaction and uncertainty changewith the
ageat degreewith asignificant parabolic effect. Thus, 5 yearsjob satisfaction stays
amost constant up to 35 years, then it systematically increases with age, with a
moderate reduction in heterogeneity. Notice that, in the sample, about 1.7% of
individuals is aged more than 50 years, with the 9th decile of the empirical
distribution given by Dy = 36.79 and the 95th percentile equal to 44.36.

Right panel of Figure 4 showsthat job satisfaction at 5 years decreases with
the value of the final marks which affect the level but not uncertainty. This
circumstance has been confirmed in similar studies in Italy and stems from the
disappointment of many young graduateswho are compelled to accept ajob which
is not consistent with their competences and ambitions (Ferrante, 2014).
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Fig. 4: Effects of age at degree (Ieft panel) and final mark on job satisfaction after 5 years
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A convergent but different interpretation isthat university programsin some
areas(asin social and human studies) yield modest occupational opportunitiesalso
for people with very high marks and this circumstance reduces the expressed job
satisfaction. To check for this hypothesis in the dataset at hand, Humanities and
Socia Sciences (Law, Teaching, Humanities, Linguistic, Political and Social
Sciences, Psychology) —which account for 41% of the sample- are separately
examined. Theaverage mark inthissampleisgreater but not significantly different
fromthat of the other disciplines; however, whereasthe expressed satisfaction at 1,
3, 5 yearsisvirtually uncorrelated with those marks for different disciplines, the
corresponding satisfaction expressed by graduates in Humanities and Social
Sciences is significantly and negatively correlated in all the periods. Similar
findings are in Gottard et a. (2006).

4.4 DEGREE EFFICACY

Asalready mentioned in Section 2, efficacy of the university studieswithreference
tocurrent job of theintervieweesisranked onan ordinal scalewith categories. “very
effective” (=5), “effective” (=4), “fairly effective” (=3), “not very effective’ (=2)
and “ineffective” (=1). Each category isdefined on the basi s of the combination of
two questions: use of the competences acquired at university; necessity of the
academic qualification for the job activity (Almalaurea, 2015).

Then, further question related to the consistency of the university degreewith
one'sjob is asked, and responses are classified as “high” or “moderate/nothing”.

Figure 5 depicts CUB modelsfor job satisfaction 5 year after graduation with
respect to efficacy and consistency with one’s job, respectively. Thus, a high
consideration of the efficacy is accompanied by resolute answers and very high
satisfactionwhich decreaseswith theefficacy (Figureb, left panel). Noticehow this
approach alows for the joint consideration of a drop in efficacy and arise in
responses heterogeneity.

Similarly, ahigh level of actual usage of the acquired competences generates
very high satisfaction and low heterogeneity; the opposite occurs in case the
competences are declared moderately useful or not useful at all (Figure 5, right
pandl).

4.5 FIELDSAND AREASOF STUDIES

Italian degrees have been clustered according to the following 15 groups. Agr
(Agricultural sciences and Veterinary medicineg), Arch (Architecture), Chem
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(Chemistry and Pharmacy), EcoS (Economics and Statistics), Gym (Physical
education), GeoB (Geol ogy and Biology), Law, Eng (Engineering), Teach (Teaching/
Education sciences), Hum (Humanities), Ling (Linguistics), Med (Medicine),
PolSoc (Political sciences and Sociology), Psych (Psychology), Sci (Sciences).

In this respect, job satisfaction after 5 years varies according to the fiel ds of
study as confirmed by the corresponding estimated CUB models whose main
characteristics are reported in Table 1. Parameter estimates (asymptotic standard
errors are in parentheses), sample size of each cluster, and a fitting measure are
shown. All the estimates are significant and the dissimilarity index:

. 1 & n;j TN
Dzss—ij;1 ;—Pr(R—]|7t,§> ,
wheren j ,1=1,2,..., marethe observed frequencies of thej-th category, implies

agoad fitting between empirical and estimated distributions. Suchindex quantifies
thediversity of two distributions (defined onthe same support) by considering their
category-wise differences (the Duncan Segretation Index isan instance of itsuse),
which isthe complement to 1 of their overlapping (Simone, 2018): when used to
compare observed frequencies and estimated probabilities, it givesthe percentage
of cases not fitted by the model.

Figure 6 showsthe estimated model sin the parameter space (full pointsrefer
to Humanitiesand Socia Sciencesfields). Thus, the graduatesin Teaching/Education
sciencesand in Physical Education arethose most satisfied (they arelikely involvedin
educational activities, mostly inthepublicsector) whereasarchitectsarecomparatively
more dissatisfied with their job. Notice that heterogeneity in response patternsis
fairly higher for Humanities and Psychological degrees.
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Tab. 1: Estimated CUB models of job satisfaction at 5 years

A

Fields of studies -7 1-¢& n  Diss
Agr 0.154 (0.033) 0.857 (0.009) 1074 0.088
Arch 0.135 (0.019) 0.796 (0.006) 1074 0.047
Chem 0.096 (0.015) 0.867 (0.005) 904 0.029
EcoSt 0.103 (0.010) 0.843 (0.003) 2351 0.017
Gym 0.164 (0.034) 0.901 (0.009) 262 0.105
GeoB 0.142 (0.025) 0.849 (0.007) 492  0.045
Law 0.147 (0.026) 0.847 (0.007) 508 0.039
Eng 0.070 (0.008)  0.840 (0.003) 3005 0.040
Teach 0.066 (0.008) 0.935 (0.002) 2107 0.069
Hum 0.223 (0.022) 0.858 (0.006) 985 0.076
Ling 0.147 (0.021) 0.838 (0.006) 707 0.050
Med 0.098 (0.015) 0.865 (0.005) 1123 0.051
PolSoc 0.148 (0.013) 0.842 (0.004) 1926 0.053
Psych 0.211 (0.024) 0.825(0.007) 851 0.084
Sci 0.109 (0.023) 0.858 (0.007) 453 0.045

4.6 JOINT EFFECTSOF SELECTED COVARIATES

In order to rank the contribution given by each selected covariate (among those
analysed in previous Sections) to explain job satisfaction expressed 5 years after
degree, thelog-likelihood functions estimated at maximum have been considered
(here not reported for brevity). It turns out that self-assessed efficacy and degree-
job matching are the most important drivers, followed by public and full-time
employment, geographical areaof studies, gender and, finaly, degree marks and age
at graduation. In addition, these drivers are also significant when all of them are
inserted in aglobal CUB model:

logit (1 —#;)

logit (1 — ?;:,)

1.406 —0.879E f ficacy; —

0.765 Fulltime;
(0.157)  (0.040) (0.118)

1.681 — 0.079Center; + 0. 068South +0. 074 Gender;
(0.190)  (0.022) (0.025) (0.019)

7? Oll)Ageatdegreel +? IS(gEfflcacy, +(() 271)Fulltlme,
0.001

+0.429 Public; — 0.006 Mark; + 0. 286C0mpetence,
(0.026) (0.001) (0.032)

3

The log-likelihood of this model, computed at maximum, if compared with
that of amodel without covariates, largely increases (see Table 3for reference), and
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the direction of the significant effects of the covariates on uncertainty and feeling
seems quite consistent with the expected one. The circumstance that in model (3)
the sign and the importance of each covariate are regularly confirmed legitimises
the previous discussion on the marginal effects of single covariates.
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Fig. 6: Estimated CUB modelsfor different fields of studies

5. EVOLUTION OF JOB SATISFACTION

Sincedataset isacollection of several subjects’ opinionsover threetimeoccasions,
longitudinal methods should be exploited. In fact, subjective variability is a
substantial issue of the responses as Table 2 would confirm: there is no sharp and
definitedirectioninthe observed changesfrom one period to the next one, although
positive changes seem fairly dominant.

Tab. 2: Frequencies of changesin job satisfaction between different times

Changes Changes 3 — 5 years

1 — 3 years | Decrease No change Increase
Decrease 894 1463 3050
No change 1466 2918 1513
Increase 2565 2340 1276

Inthe samevein, Corr (S*,S") ispositive but aregression lineis unableto

clarify what really occursin the period from thefirst and the third eval uation for so
many respondents. Figure7 confirmsanaverageincreasebetweenjittered responses,
and arobust regression (using lowess method, as proposed by Cleveland (2016))
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Job satisfaction after 5 years

Job satisfaction after 1 year

Fig. 7: Job satisfaction after 5versus1year: linear and lowess regression

suggests more accurate conclusions. In fact, alow level of satisfaction does not
change very much acrosstheyears, whereas afurther increaseisregistered among
those already highly satisfied in the first interview.

According to the latent growth curve modelling approach (Lu et al., 2011,
among others), a study of individual latent trajectories as linear function of time
couldbeof interest. For such random effect setup, welimit to mention that intercept
effect is centered at 7.347 (with a standard deviation of 0.014), and the slope for
timeiscentered at 0.167 (with astandard deviation of 0.008). Variances of random
effectsfor intercept and slope are 1.966 and 0.366, resp. (with standard deviation
of 0.047 and 0.021, resp.), whereas covariance between intercept and slope is
estimated to be 0.307 (with astandard deviation of 0.025). Thislatent growth curve
model has been estimated via the dedicated tools available within the lavaan
package (Rossedl, 2012): similar results are obtained when fitting a linear mixed
effect model with second-level clusters given by subjectstrajectories over time. A
devoted analysisfor the dynamic setup according to the latent modelling approach
is postponed to future research.

A different point of view, according to the modelling approach introduced in
Section 3, ishere performed in order to explain the main characteristics of thefinal
responses as a function of the previous levels of the expressed satisfaction. In a
sense, thisapproachisencompassed by transitional model s; thiskind of longitudinal
model saredebated with referenceto problemscaused by unobserved heterogeneity
(initial condition problem: Aeberhardt and Davezies (2012); Bartolucci and Nigro
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(2010); Skrondal and Rabe-Hesketh (2013)). CUB model specification, instead,
does not include error component and inconsistency induced by correlation
between explanatory covariates and errors cannot be accounted for. Indeed, the
target is the estimation of the featuring parameters of the data generating process
of the whole response distribution, with no specific focus on individual responses.
Thus, the model we consider is not dynamic in the sense proper to panel data, but
in the sense that we specify subjects’ past evaluations as genuine information to
explain the dependent variable.

The behaviour of job satisfaction across the waves may be considered by
taking both heterogeneity/uncertainty and satisfaction level into account. Attimet =
5, the observed satisfactions S and S arewell known and may beinserted in
model (1) as explanatory covariates for both uncertainty and feeling, respectively.
Then, the estimated CUB model is:

logit(1—#%) = 5.170—0.1938"" —0.9285";

(0.297)  (0.030) (0.040) @
logit (1-&) = ~2.516+0.1155" 40.4555"

(0.068)  (0.006) (0.009)

Estimates are obtained conditionally to observationsat timest=1andt=3.
Parametersare largely significant and the estimated model attainsalog-likelihood
of ¢(B,y)=—24201.82 to be compared with /(g) =—27699.22 of a CUB model
without covariates.

Equations (4) show that both S and S® exert a positive effect on the final
satisfactionrate, quantitatively lower for Sfl’ . Theuncertainty/fuzzinesssurrounding
thefina evaluation, instead, decreaseswhen including past expressed satisfaction,
with a larger decrease induced by S® with respect to S® . Thisis a consistent
interpretation since low/high levels of satisfaction S and S induce high/low
level of indecision in the responses S® . Job satisfaction expressed 5 years after
graduation is mainly affected by what interviewees declared 3 years (and also 1
year) post degree.

The implemented model alows for the prediction of the distributions of the
responses at 5 years after degree for each i-th subject on the basis of the previous
evauationsat time 1 and 3. Asamatter of fact, the estimates of frl and & arenecessary
and sufficient for the computation of Pr (R =j),j =1, 2, ..., maccording to (1).

Certainly, the issue of selection bias (Heckman, 1979; Wooldridge, 1995) is
not directly encompassed by the dynamicmode (4): inorder to support such model
against the issue of selection bias, we estimate it on sub-samples determined by
geographical areasand (aggregated) fieldsof study. Figure8 showsthe corresponding
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CUB model (4) for satisfaction
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Fig. 8: CUB mode (4) for different geographical areas of Universities, given valuesof S, and S,

CUB parameters (1 — 11, 1 — &) for uncertainty and satisfaction in the parameter
space, estimated for all Italian dataand for sub-samples determined by aggregated
geographical areasof the University, conditional tovaluesof S and S; (so that each
point in the scatterplot corresponds to uncertainty and feeling at 5 years, given
S, =iand §;=], for agiven sample of data). Results show that thereisno sensitive
variationimplied by alleged selection bias on the basis of the geographical areas of
study. Inthisrespect, acoefficient-wise comparison of model (6) below withmodel
(4) and model (3) can be insightful.

A similar conclusionisattained whenlooking at Figure9, showing regression
parameters (3, ,B,, B) and (Y, ,¥;, ¥) for the genera model:

&)

logit(1-&) = w+ns +ns’.

{ logit(1—m) = Po+ BiS" + s
estimated for the sub-sampl e corresponding to the different fields of study, aslisted
inTable 1. Asfor aggregated geographical areas, evidenceis given that apossible
aleged selection biasdueto thefield of study doesnot affect theglobal conclusions
established with model (4).
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Dynamic Models for Fields of Study Dynamic Models for Fields of Study
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Fig. 9: Regression parametersfor model (4) estimated for each field of study

6. A COMPREHENSIVE MODEL FOR JOB SATISFACTION

A more comprehensive model to explain st’ would include past values of
expressed job satisfaction as well contextual and subjects' covariates. Given the
dataset and retaining only significant covariatesin the global model, the estimated
model turns out to be:

logit(1—#) =  5.859—0.1345" —0.8435 —0.449E f ficacy; — 0.377 Fulltime; ;
{0.360)  (0.032) (0.040) (0.053) (0.160)
logit (1 - é,-) = —1.975+0.0965" 403875 —0.002 Center; +0.081 South;
(0.095)  (0.005) (0.009) (0.006) (0.014) 6
+0.106 Gender; —0.377 Ageatdegree; + 0.449F f ficacy, ©
(0.026) (0.160) (0.053)
+0.377 Fulltime; +0.227 Public; — 0.003 Mark; +0.250 Competence; .
(0.160) (0.025) (0.001) (0.031)

Figure 8: CUB model (4) for different geographical areas of Universities,
givenvaluesof S and S;.

This model attains higher log-likelihood than the previous ones, estimated
parameters are significant and, most of al, the directions of association between
covariatesand dependent variables are consi stent with those obtained in model (3).

Such acomprehensive model reasonably implies that uncertainty lowersfor
full-time workers and for people expressing high efficacy of their degree. In
addition, model (6) explains satisfaction level asan increasing function of efficacy
and competence which are higher for women, full-time workers and those in the
public sector; on the contrary, satisfaction dropswith age at degree and final mark.
Ceteris paribus, the geographical effect seemsto favour satisfaction of graduates
of southern Universities with respect to northern ones.
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Table3reportssomeindexesfor comparing thedifferent model sfittedto SI(S) :
log-likelihood functions computed at maximum, BIC indexes and the number (np)
of parametersinvolved in the models. Likelihood ratio tests (LRT) are referred to
thefirst model sinceit isnested into modelswith covariates. Results show that the
explanatory power of S¥ and S isby far more important than that of a model
which includes several subjectiveand contextual explanatory covariates. Thus, the
expressed 5-year satisfaction seems mainly affected by previous subjective
evaluations and subsequently by the selected variables, although this latter
contribution should be seriously considered since it turns out to be significant.

Tab. 3: Comparison of models of job satisfaction at 5 years

CUB models log-lik BIC LRT np | MAPE
Without covariates | —27699.22 | 55417.94 - 2 | 1.0531
With covariates —26162.92 | 52452.56 | 1536.31 | 15 | 1.0185
With 1) and S®) | —24201.82 | 48462.14 | 3497.40 | 6 | 0.9008
Model (6) —23788.14 | 47742.03 | 3911.08 | 17 | 0.8921

These effects only partially interfere with covariates discussed in Section 4
since the inclusion of previous information in a comprehensive model does not
modify the significance of those covariates and does not change the direction of
effects, whereas it contributes to improve fitting.

Finally, a comparative performance of the fitted CUB models may be also
checked in terms of predictive ability. Since ordinal models predict the whole
distribution of the responses whereas observations concern singleratings, usually,
ameasureof discrepancy isobtained by averaging theabsol utedifferencesbetween
the expressed satisfaction r, and the modal value r, predicted by the estimated
models. Thus, the Mean Absolute Prediction Error (MAPE) is defined as:

n

MAPE = )
iz

i’[—fi.

Table 3 lists such results for the estimated models. Again, the inclusion of
significant covariatesimprove predictability of simpler modelsand, inthisrespect,
lagged satisfaction adds a major contribution. For a fair evaluation of these
measures, it should be noticed that ano-maodel prediction (that would predict the
observed modal value of 8 for all the subjects) would be correct in 32% of cases.

Consistent results are obtained by using similar indexes for the predictive
ability of CUB models, as those discussed by Piccolo and Simone (2019), among
others.
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7. CONCLUSIONS

Thisresearch ismeant to ascertain the main drivers of job satisfaction expressed by
asample of employed Italian graduates, in the early years of their working life, as
interviewed by Almal aureal nter-University Consortium. Thefocusisongraduates
that were employed at the time of all interviews run at 1, 3 and 5 years after
graduation as MA. As a latent construct, job satisfaction is investigated using a
specific class of mixture models for ordinal data able to interpret graduates

assessment asablend of beliefsandinherent indecision, respectively. Visualization
of these effects, also in relation to selected and significant covariates, isapositive
result of the method.

The exploited models disclose the different contributions of the subjects
covariates on response patterns. In this regard, efficacy of studies and acquired
competences are prominent drivers whose immediate effects are high satisfaction
and small heterogeneity. Then, job characteristics, as public sector and full-time
condition, are important to increase the expressed satisfaction. Noticeably, results
change referring to geographical area (people graduated in southern Universities
are more satisfied) and the response pattern is different al so with respect to fields
of study. These interesting results, as noted in Ferrante (2014) and Almal aurea
(2015), need to bemore deeply investigated infurther research. Moreover, themain
raiseinsatisfactionisregisteredfrom 3to5yearsafter graduation, asaconsequence
of the circumstancethat in the early years people may also accept job that does not
perfectly match with their skills and expectations.

Finally, the model -based approach has proven that, for the given dataset, past
evaluations are the most important contributionsto explain job satisfaction after 5
yearsfrom graduation, though subjects’ and contexts covariatesadd other significant
and complementary information to this specification. In this respect, further
research can betailored to amore precise account of theinitial condition problem
and of the selection biasfor the sample: theseissues have not been addressed since
the idea was to challenge the CUB framework to disentangle globally the drivers
of job satisfaction but certainly they deserve more consideration. However, the
findingshereestablished seemtoindicatethat they might not beseverely influential
for the main conclusions here obtained.

Therelevant result isaconfirmation that job satisfactionisablend of personal
characterization, environmental stimulusand lifecourse eventswherethe choiceof
fieldsof study for an effective useand the acquired competencesarereally decisive.
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