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Abstract

Measuring and monitoring well-being of societieguiee a complex and comprehensive framework and
integrated approaches at conceptual and methodalotgvels. This perspective is urged not only by
academic researchers but also by other importaganarations and institutions. In the context ofsthi
complexity, the integration of objective and subjexinformation represents one of the crucial grajes.

In order to manage the complexity, a correct metlagical approach is required, including a solid
conceptual framework (conceptual definitions) ant@mposite” process (analytical tools and strasyi
carried out through subsequent/consecutive stegdLIMSTAGE) and different/alternative analytical
approaches (MULTI-TECHNIQUE) (Maggino & Ruviglion2008). TheMulti-Stage Multi-Technique
(MSMT) approach shows how the integration can m®mplished by taking into account the level of data
production (micro and macro) and the different gimedl solutions, among which the construction of
composite indicators does not always represenbésé and correct one. The paper’s goal is to desei
procedure able to yield results, not only statdljcvalid and consistent with reference to theircksd
conceptual framework, but also easy to read amalpret at policy level.
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Introduction

The debate over the measurement of well-being (&) the inclusion of a wider and improved range of
economic, social and environmental indicators igstiag since the last few years. The need to goneky
GDP when evaluating WB, progress and developmers ban together with GDP itself, but it has
recently, starting with the creation by OECD’s WbHAorums and the Global Project for Measuring the
Progress of Societies (2004), the process stegpedgh the EP’s Conference Beyond GDP (2007), the
institution of the Stiglitz-Sen-Fitoussi Commissi¢d009) and the publication of the “Beyond GDP”
Communication by the EC just to mention the mo#iiemtial experiences. Taken for granted the need t
go beyond GDP, one of the step forward which reteas and policy makers have to face is the arsalysi
management and communication of the complexityaegifrom the multimensionality of WB.
In the context of this complexity, the integratiohobjective and subjective information represeorie of
the crucial challenges.
In order to manage the complexity, a correct mettagical approach is required, including (1) a éoli
conceptual framework (conceptual definitions) (29l @ “composite” process, including different atiabl
tools and strategies. TiMulti-Stage Multi-Techniqu@ISMT) approach shows how the integration can be
accomplished by taking into account the level ofadproduction (micro and macro) and the different
analytical solutions. In this paper we
1. identify the feasible conceptual framework, by tfickarifying the distinction between objective and
subjective data.
2. introduce the Multi-Stage  Multi-Technigue (MSMT) approach, carried out through
subsequent/consecutive steps (MULTI-STAGE) and edhfiit/alternative analytical approaches
(MULTI-TECHNIQUE) (Maggino & Ruviglioni, 2008).



3. show an application allowing the MSMT approach ® tbsted in its capacity of identify the best
solution of integration. Subjective data are predidby the European Social Survey project and
objective data are provided by the Joint Reseassitr€ — JRC — European Commission.

1. Integrating objective and subjective dimensions: d&ing the conceptual
framework

1.1 Let's make clear
1.1.1 What is “subjective™?

Before showing the measuring process step-by-stap, helpful trying to clarify here the meaning of

“subjective’ adjective, as well as its oppositebjective’, consistently with different concepts:

A. What we are going to observe/measurethis case the adjectives refer to the kinchédnmation which
has been defined in the ambit of a conceptual freone and subsequently objectively measured and
analyzed. In order to make the distinction betweljective and subjectivecharacteristics more clear
from the operative point of view, we can refertie source — callednit — on which the characteristic of
interest is measured. The units can be represdnytaaddividuals, institutions, social groups, seesc
administrative areas, geographical areas, natiand, so on. Consequently, we can distinguished
between:

0 objective informationgollected by observing reality
0 subjective informationcollected only from individuals.
As we will see, defining what we are going to measepresents the first step of the measuring gsoce

B. How the characteristics are modeldd?his case, we are referring to the concept@ahéworkdefined
in order to observe and to interpret the realitihe Tconceptual framework is always yielded by a
“subjective’ hypothesis and view of the world made by the aesleer. Concerning this, as Michalos
(1992) noticed, the models defined to observe dityeare only apparently neutral. Actually, the
conceptual model is represent only a “small winddinbugh which it is possible to see only some
facets of the realityréductionisn); in this sense, the view is politically and sdigialistorted and can
condition knowledge, evaluations, choices, acti@amsl, policies. In this sense, subjectivity expreshe
unavoidable working hypothesis helping in underditagy the reality. The researcher, through the
dialogue with the working hypothesis, can changep#rspective in a continuously evolving knowledge
path.

C. Measuring and analysis methodologye methodologies adopted to study the charatitridefined in
the ambit of the conceptual framework have todbgective. In other words, the methodological
objectivity concerns the capacity of a procedurmeasure without alteration due to external fachmc
to be free from effects due to the observer; tbison spreads from the procedure of measuremehteto
data analysis to the interpretation of the results.

Sometimes, the distinction between objective angjestive is considered equivalent to the distinctio

between quantitative and qualitative. Of courses, ignot correct. In our perspective, we can sungadhe

two dyads as follows:

+ “objective — subjective” refers to what we are gpio observe-® what are we observing?)

« ‘“guantitative — qualitative” refers to the methoalgical approach applied in order to observe the
previous dimensionsX in which way the observation is carried on?)

1.2 Let's define
1.2.1 What are the “objective” and “subjective” components of well-being?

The necessity to study and comprehend facts thrdbghobservations of different components with
reference to two different perspectives of obsésmattraditionally classified in terms of objectiand
subjective components is felt in many researchd$ieloncerning social phenomena — from economics to
education).
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The identification of the two aspects — objectivel aubjective — represents in itself a reductiorthef
reality. Even if the reduction is needed for meegureasons, it should not degenerate into a cposidon
between two different “realities.” The reality witle inevitably distorted by contemplating just afdhe
two aspects.

1.2.1.1 Objective components

In synthetic terms, objective components referhe tonditions in which each individual lives (hbalt
working conditions, environmental situations, amdos). They can find different definition accordit
two major perspectives:

- micro-level referring and taking into account the individlavel (demographic and socio-economic
characteristics, life style, observable knowledgd skills, observable behavioursyvith reference to
quality of life, the objective components at micro leveffer mainly toindividual living conditions
material resources, standards of living, workingdibons and status, state of health, individuatus,
social relationships, freedom to choose one'stjifesObjective indicators allow each aspect oinliy
conditions to be evaluated. Their specificity isthe possibility to define and recognize external
objective references. In other words, they\aefiable
macro-level concerning and taking into account economic, dgaqhic, geographical, administrative
or social level. It is difficult to make an invemyoof all possible objective characteristics deffileaand
observable at macro level because they are diffetepending on the observed and studied field.
Examples can be represented by aspects concernvigoremental conditions, observable social,
economic and health contexts (economic productiteracy rates, life expectancy, natural and urban
environmental indices, political indices, and s@.on

1.2.1.2  Subjective components

Traditionally “subjective characteristics” can lhstoshguished in three content areas (Nunnally, 1978

« abilities, that concern the capacity in performing differéagks performance that is evaluated with
reference to specified criteria);

* personality traits, that can be defined as the psychological chaiatts that determine the
organizational principles and that reflects the widiyough which an individual reacts to the
environment;

* sentiments generic terms referring to:

- interests concerning the preferences for particular acésit

- values concerning preferences for “life goals” and “wafdife”; actually, the term “value” refers
to a wide range of contents, from intellectual aspef life to more abstracts values regarding goal
of self-attainment;

- attitudes concerning feelings about particular objects;ditranally, attitudes are defined as
composed by three components: (i) cognitive (beliefaluations, opinions); (ii) affective, (feelsag
emotions, perceptions, including satisfaction anB,\nd emotional states (i.e., happiness); (iii)
behavioural (actual actions), including intentions.

With reference to WB, subjective components referand concern opinions, evaluations, feelings,

perceptions, attitudes, desires, values, and ntaing related to each individual life as a wholeimr

different specific contexts. Contrarily to the atijee characteristics, no explicit standard is med and no
external reference can be defined in observingtigective component.

It can be assessed by individuals' or groups' resgmsoto questions about happiness, life satisfaatitdity,

or benefit. Subjective indicators aim at measuramgd quantifying individual components involving

different elements — as conscience, cognition, Empattitude, and opinion — that are related toticgent

and mutable situations.

! One of the notions that can help in differentigtgeneric individual information from subjectivfanmation is that the latter
can be observed only by/from the subject his/hgrsebther words does not admitoxy person.
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1.2.13

With reference to social WB, the two components banarticulated more minutely. Schultz (2000)
proposes to classify the components along a caminwanging from “more objective” to “more
subjective.” This effort allows four groups of valles to be quite clearly identified: (A) SociatUsture,
(B) Resources and Behaviour, defined in terms\wofd conditions (C) Evaluation of Living Conditians
and (D) Subjective Well-Being. By expanding the mloglaborated by Schultz, the variables classiboat

can be illustrated as follows:

Objective and subjective components of well-being

STANDARD OF LIVING

EVALUATIONS OF

Components STRUCTURE SOCIAL D S AN WELL-BEING
> OF SOCIETY STRUCTURE RO NS (Sl LIl (affective assessment)
AND NETWORK (cognitive
(behavioural assessment) assessment)
Subjective perceptions
(feelings, emotions, self-
Social, political, Socio- Resources and behaviour descriptions, emotional
institutional, d . “objectively” Beliefs and states)
X emographic -
economical characteristics reported/observed (concrete judgments v
setting actions) Hopes - Fears

Moods - Anomie
Anxiety — Mental health

Human rights

: Age Living conditions Importance of life
SCE,%UOT;:QY & Sex v domains and Well-being
education Occupation Housing preferences for “life ) _ v ' '
Health system Income Health goals” and “ways of | Satisfaction concerning life
Incor¥1e Household Educatiqr} life” dom_ains
distribution composition Work conditions Perceived need Happiness
- Marital status Personal environment fulfilment
Longevity
Social
Description of Country’s stratification Characteristics of society Quality of society
health and (e.g. (social/economic/political (social/economic/pol Subjective dispositions
wealth occupational system) itical system)
prestige)

1.2.2 What is their relationship?

Several conceptual frameworks

can be identifiedngryto define the relationship between the two

components, objective and subjective. Below, soateems are introduced.

Objective and subjective dimensions interpreteteims of descriptive and evaluative dimensiohs
previously stated, objective characteristics cansben in terms of resources and conditions that
individuals can use in order to improve their liveesd to pursue their life projects. In this sertke,
objective approach makes the social indicators mna@ehel Sen’s capability model very similar.
Consequently, the terms “objective” and “subjectigbould be respectively replaced, according to
Erikson (1993), with the terms “descriptive” and/&duative.”
Objective living conditions explain subjective WBccording to “basic needs” approach, subjective
appreciation of life depends on the objective lvinonditions. In other words, objective living
conditions is important for the happiness and fati®on of the individuals. Seen in macro perspegti
an improvement in quality of life can occur as suteof social and economic development. It shdndd
taken into account that people’s satisfaction Within socio-economically disadvantage societseaot
necessarily lower than those in advantages comiesniln other words, the approach based upon
absolute objective standards cannot explain theuwvees in subjective perceptionsshould be taken
account that while objective information can reveghificant discrepancies among places, subjective
perceptions and satisfactions differences amongithdhls can show different variations.
Subjective WB explained by comparisodscording to “comparison” approach, subjective \igBhot
directly related to objective components or indiad living conditions but is based upon the
comparison between individual conditions and aeseof (actual or ideal) standards (Easterlin, 1974)
The comparison can be made at different levels:
- social level, when comparisons are made betweefereift social entities (social groups,
populations, countries, etc.)
- lifetime level, when comparison are made at indigidevel and related to individual experiences
The smaller the perceived gap between individualgirations and their reality, the higher their
subjective WB




Multiple discrepancies approacfihe previous approach found successive modifinatiespecially
thanks to Michalos (1985), who formulates Meltiple Discrepancies TheorgMDT). In particular,
Michalos introduces the concept of gaplis¢repancy between expectations and aspirations
(achievement ggpAccording to this theory, subjective WB reprdsg(is function of) the perceived gap
between whatne has and wants, and relevant others have, the@be has had in the past, expected to
have, expected to deserve, and expected with refer® needs. The gap is observed with reference to
different domains (health, finances, family, jotiefdships, housing, recreation, religion, trantgdan,
and so on). In this contexXtappiness is considered a individual trait not depet on living conditions.
Disposition approachAccording to this approach (Kozma et al., 1990)jective WB does not depend
on living conditions but depends on stable indiidcharacteristics (personality traits). For tlgason,
subjective WB is not produced by the combinatioperfceptions in different ambits. In other wordig t
relationships between subjective WB as a whole satigfaction in different ambits is definable not i
causal terms but in inferential terms (subjectivB Welps in obtaining success in different ambit$.
Lyubomirsky et al.,, 2005 Consequently, the approach pays a special attenn individual traits.
Different versions of this approach were defin€bgta-McCraein 1980, Abbey-Andrewsn 1985).
According to theKozma-Stoneapproach (1990), subjective WB is composed by camponents, one
expressed in terms of “reactive state”, - actinghort periods (moods) — and the other expressed in
terms of trait (disposition). Living conditions amh the reactive state, while the trait can attentiae
effects of that impact. Happiness is considereddilitive combination of the two components (and the
error). The importance of this approach is maimy having encouraged interest in personality
components of WB and for having contributed to erption of WB in both conceptual and
measurement terms.

Causal approaches: bottom-up approach, top-dowmoagip, and up-down approacfihe causal

explanation of WB is at the core of several studighich found different solutions. They were

synthesized as follow by Diener (1984):

- bottom-up approach (inductive — Simple Reactivity Model):bgetive WB is explained as a
“reactive state” to the environment. The sum of rémective measures for the defined ambits allows
subjective WB to be quantified.

- top-down approach (deductive — Propensity Model): subjectB is explained by the presence of
individual stable traits, like happiness (indivitldesposition), which determine satisfaction ingdan
ambits.

Actually, both approaches are not able to explammetely the relationships between the observed

variables. This means that causal effects can eniargoth directions. The subsequent déebdie not

allow us to identify which of the two approachesth& best explanatory description of WB, and
produced the proposal of bi-directional approacip-down). The proposal, which found many
supporters, provides for the assessment of caifadt® in both directions at the same time. This
approach takes into account two explanatory commsna long-period component (top-down effect),
represented by the personal disposition, and a-pkeoiod component (bottom-up effect), represented
by satisfaction related to circumstances.

Needs, opportunities and subjective well-beidgpossible model of relationships between obyectind

subjective components of WB is that that includes doncepts of (i) human needs, (ii) subjective WB,

and (iii) opportunities, defined in terms of fouapital approach (natural capital, produced capital,
human capital and social capital) and involving tbie of policy, in terms of both input and outplut.

this perspective, societal WB is the extent to Wwhibjective human needs are fulfilled in relation t

personal or group perceptions of subjective WB.other words, quality of life can be seen as an

interaction of human needs and the subjective pé&are of their fulfilment, as mediated by the

opportunities available to meet the needs. (Coatahal., 2007)

Policy and culture help to allocate the four typésapital as a means for providing the opportesiti

According to this approach, overall quality of ligea function of

(a) the degree to which each identified human neeceis(oifilmend

(b) the importance(“weight”) of the need to the respondent or to treup in terms of its relative

contribution to their subjective WB.

2 This issue was debated between Veenhoven andsSton®ocial Indicators Research in the nineties.



2.

Social epidemiology A different approach looks at integration betwesjective and subjective

indicators by using the logic and the perspectivsaxial epidemiologywhich can be defined as the
systematic and comprehensive study of health, Wdiak conditions or problems, and their
determinantg. Traditionally, social epidemiology is defined & tcombination of epidemiology (the
study of the distribution and determinants of dsgeand injury in human populations) with the social
and behavioural sciences in order to investigateasdeterminants of population distributions oéhie,
disease, and WB, rather than treating such detamntsras mere background to biomedical phenomena
(Krieger, 2002).

The principal concern of social epidemiology is gtedy of how society and different forms of social
organization influence individuals’ and populatioB. Social epidemiology goes beyond the analysis
of individual risk factors to include the study thfe social context in which the well-being/ill-bgin
phenomenon occurs (in Epidemiological BullettinQ2p

Even if social epidemiology is strictly relatedttee definition and identification of “social prolohs”,
(e.g. obesity, infectious diseases, violence, chiddise, drug use, and so on), in our viewpoint this
approach turns out to be interesting also in th&tipe perspective of promoting quality of life (by
involving not only the concept of “risk” but alslet concept of “resource”) since it considers boitron
(personal behaviour) and macro trends in the satiatture (distribution of wealth, social resow,ce
and so on).

This perspective can help in explaining the pathwben exposure to social characteristics of the
environment (with special attention to inequalitiesd its effects on WB by involving concepts and
techniques that require the use of multidiscippnapproaches in order to analyse complex social
problems.

Integration of objective and subjective information analytical tools and strategies

Data collected consistently with the conceptuamiaork produce a compound structure. In order to
reconstruct a meaningful and interpretable pictamd to integrate objective and subjective infororati
data need to be managed pursuing different techgazls: (1) reducing data complexity, (2) combgin
indicators, and (3) modelling indicators.

The different analytical and technical strategiesbé adopted in this respect constitute a “comgosit
process carried out through subsequent/consecutive stiejudti-Stage — MS) and different/alternative
analytical approaches (Multi-Technique — MT).

The following table summarizes thulti-Stage Multi-TechniquéMISMT) approach.

Level
Goals Stages Aims by of Analytical issues
analysis
v v v v Traditional Alternative
approach approach
reconstructing aggregating From ba5|§ |pd|§ators
. . to synthetic indicators
(a-i) conceptual basic h h diff logi
variables indicats through different logics
1. Reducin Indicators (reflective & formative) | | New methodolgies allowing
' g9 3 discrete ordinal data to be
data micro dealt with (e.g., Partially
structure: From micro units to Ordered SEt Theory
- : macro units, b (POSET theory).
" defining aggregating . 5, DY
(a-ii) . . following different
macro-units single cases criteria (homogeneity,
functionality).
v

% In this context, we do not refer to the alternatilefinition of social epidemiology as "the bramdrepidemiology that studies
the social distribution and social determinantstafes of health" (Epidemiological Bullettin, 2002)
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joint
representation dashboards Comparing over time / across units
of indicators
2.
Combining macro E.g., POSET theory can be
indicators: ) Composite indicators: fruitfully applied through
benchmarkin merging useful approaches getting over the
9 indicators aimed at summarising methodological critical
indicators aspects shown by
composite indicators
v
3. Modelling analysis of exploring macro Different solutions (consistently with conceptual
indicators: indicators explanations framework)

2.1 Reducing data structure

When data are collected through indicators devel@meording to a conceptual framework dealing \aith
multidimensional construct and evaluating multipkpects to be observed at different levels (indiaid
community, national, and global), the obtained ddtacture turns out to be very complex and needset
reduced in some way. In particular, the informatamilected at micro level needs to be aggregatea to
proper scale (spatial or temporal), in order tooagglish a correct analysis and obtain a composaieie
(e.g. national).

Reducing data structure proceeds through the fatigvogic:

[the columns | > [indicators | [ a synthetic value |
aggregation with in order
goes through reference to to obtain

[therows |- [units | [amacro-unit |

Obtaining synthetic indicators: the purpose of #tigge is to condense and synthesize the dimebgion
referring to theanultiple measuresy defining and adopting particular assumptidviaggino, 2009).
Obtaining macro-units: this stage aims at condensialues observed at micro/lower levels (usually,
individual) to higher levels in order to producemmeaningful units, identified according to diffatekind

of scales. Generally, the macro units refer togxistent / pre-defined partitions, such as idezdifjroups
(social, generation, etc.preas (geographical, administrative, etct)ine periods(years, decades, etc.)
(Maggino, 2009).

Reducing data structure does not lead to the iategr of objective and subjective data.

2.2 Combining indicators

The previous procedures allowed the complexity athdo be reduced, even though data still constiut
complex system in which integration is not carred yet. In order to pursue the integration of sabye
and objective data, indicators could be combinéuss §oal can be accomplished through two approaches
A. Joint representation of indicators

In this perspective, dashboards can representluseis allowing indicators’ values to be simultansly
represented, compared and interpreted (i) througtarelogical perspective, (ii) by setting them on a
standardized scale, and (iii) by representing tleema colour scale (e.g., a green-to-red coloure3cal
Through their graphical display, dashboards allow

o highly complex systems of indicators can be represk

comprehensive monitoring and evaluation of prograsymperformances or policies,

easy communications through a catchy and simplehgeal representation,

indicators to weighted in terms of importance aatdfgrmance result,

O
O
O
o single cases can be compared.



While, dashboards do not allow complex analysisceamng relationships between indicators and
comparisons of performance over time (trends) ovsscunits (inter-cases comparisons), they proaifiest
approximate and rough idea of integration.

B. Merging indicators

In some occasion, the indicators can be mergedderdo define new comprehensive measures. Coneposit
indicators can represent useful approaches inptiiispective. A composite indicator synthesizes rabar

of values expressed by the indicators that compauiiooysen, 2002; Nardo et al., 2005a; Sharpe &
Salzman, 2004) and re-establishing the unity ottihrecept described in the hierarchical design.

Composite indicators could represent one of thesiptes technical approaches in order to pursue the
integration of objective and subjective dimensiofisis proposal can appear attractive at a firshagabut
does not reveal to be easy and creates concepiweipretative and analytical problems when the
aggregation involves measures very different, cptuadly and metrically, as objective and subjective
indicators are. For example, we can consider thedsirdization issue: in order to create composite
indicators, data need to be reduced to a commenemfe-metric. That is particularly significant whdata

are measured with reference to different methodesydor example, individual data do not always tiike
requirement of metric measurement (like some obecindividual information, for example, family
typology); the problem is how to face the issuehaitt adopting sophisticated approaches. In ouriapin
this approach could be carefully considered asobriee possible solutions for integration.

2.3  Modelling indicators

Dealing with a comprehensive conceptual framewar§uires exploring possible explanations of the
relationships among the indicators, which concdpytmaodel and hierarchically design the variablesthis
perspective, a proper analytical approach shouldidesatified according to the defined conceptual
framework. The feasibility of the different stattsii approaches needs to be considered by takitag in
account their specific assumptions. The goal isdemtify a procedure able to yield results, notyonl
statistically valid and consistent with referenoethe defined conceptual framework, but also easyet
read and interpreted at policy level.

Structural models approach
With reference to the causal explanatory perspectie can refer t&tructural Equation ModellingSEM),
which, as known, represents a statistical technfqueesting and estimating causal relationshipagus
combination of statistical data and qualitativesaassumptions.
SEM is considered a confirmatory rather than exgitoy approach. It usually starts with a hypothesis
represented as a model, operationalises the cotstliinterest with a measurement instrument, tasts
the model.

Multi-level approach

Multi-level analysigrefers to statistical methodologies, first develdjin the social sciences, which analyse
outcomes simultaneously in relation to determinam¢smsured at different levels (for example, indinald
workplace, neighbourhood, nation, or geographiegian existing within or across geopolitical bounels)
(Goldstein, 1999; Hox, 1995; Krieger, 2002).
This approach can be applied in the perspectiventaigrating objective and subjective indicators by
assuming that people living in the same territagyg ( city or region) share the same macro-leveéhdiv
conditions (objective quality of life) that contutes together with the micro-level living conditgn
(objective quality of live) to the subjective WB.the conceptual model is clearly specifiable aoceptable
with reference to which variables are to be inctude the study and at which level, these analysas c
potentially assess whether individuals” WB is iefheed by not only “individual” or “household”
characteristics but also “population” or “area” c@eristics (Krieger, 2002). In fact, this apprlo@assumes
that structural characteristics of territories cobafore individual living conditions and that bgthecede
subjective WB. The goal is to describe the relaiops between subjective WB (“outcome” variable),
territorial characteristics (macro-level living abtions: socio-economic conditions, demographiodreand
so on) and individual objective characteristics dmilevel living conditions: sex, religion, family
composition, level of education, and so on).
Even if the multilevel approach presents logic andlytic solutions acceptable from the statistpzht of
view, this method should be considered carefullyhie context of quality of life. For instance, whire
8



territorial characteristics do not affect individsian the same manner and with the same degreédtid
heterogeneity), some authors (Rampichini & Schifib@98) suggest introducing a new level in the
hierarchy, represented by individuals within eaetritory. For example, different clusters of indivals
could be identified sharing same living conditi@isnicro-level. This could lead to results in whsshilar
clusters are in different territories.

Life-course perspective
Life-course perspectiveefers to a conceptual model that considers WRistat any given individual state
(age, sex, marital status) not only reflecting eomporary conditions but also embodying prior living
circumstances. This means that we could try toyspabple’s developmental trajectories (environmlenta
and social) over time, by considering also thednisal period in which they live, in reference teetr
society’s social, economic, political, and ecol@dicontext. This approach assumes that some comfmone
can exist which can determine an effect, at a seasor “critical” period of individual life, lastig, or
having a lifelong significance. The interest coblel oriented to analysing which of these processes a
reversible and which could be the role of objectiiero or macro level characteristics in this.
This perspective deserves particular attention emnsideration. Its limit is mainly represented Ine t
difficulty to obtain detailed and consistent indival longitudinal data and by the complexity of maging,
analysing, and modelling this kind of data. Accoglio its characteristics, this approach turnstoube
useful in order to study phenomena circumscrib#iieugh a clinical logic.

Bayesian networks approach

A Bayesian network is a graphical model represgraicertain reality described by variables. Thd got
explore the relationships among the variables tef@st through probabilities.
A Bayesian net represents a model, reflecting thies of some part of a world that is being modediad
describing how those states are related by prababil All the possible states of the model repnesdl the
possible worlds. The direction of the link arrowsighly corresponds to "causality". That is the mode
higher up in the diagram tend to influence thodeweeather than, or, at least, more so than therotlay
around.Further, since a Bayes net only relates nodesatiegprobabilistically related by some sort of caulsa
dependency, an enormous saving of computation eanltr There is no need to store all possible
configurations of states. All that is needed taestand work with is all possible combinations aites
between sets of related parent and child nodesl{&snof nodes).

Explorative approach
Traditional explorative approaches, such as cligjeand mapping approaches, multidimensional arglys
correspondences analysis (Aldenderfer & Blashfi@B4; Bailey, 1994; Corter, 1996; Hair, 1998; Ris
Sambin, 1977), should be added to the approaclkessmted above.

They are all practicable but in view of their apption, their capability to meet assumptions anfittthe
needs of the conceptual framework need to be exgblor

3. An example

The particular application illustrated here is aimeg illustrating and exemplifying theaulti-technique
multi-stagecharacterization (goals no. 1 and 3) of the predagproach by using subjective and objective
data provided by the European Social Survey prfjestd the Joint Research Centre (JRC — European
Commission), respectively.

1. REDUCING THE COMPLEXITY OF DATA STRUCTURE

(i) First stage: construction of synthetic indicegat individual level
The goal of this stage is to create synthetic suilvge indicators through the aggregation of eleragnt
indicators. The aggregation procedure should beistant to the adopted model of measurement (teféec
or formative approach (Maggino, 2009; Nardo etz00Q5a and 2005b).
From the European Social Survey data, some vasgdizlee been identified:

* For any further information on European Socialv@yrproject, please refer hitp://www.europeansocialsurvey.omghere data
and documentation can be found.
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From the European Social Survey data, some vasgdiaee been identified:
European Social Survey — wave 1 (2002)
Area Variable Items HEE Scaling technique nezsle
number measurement
country’s parliament B7
the legal system B8
. the police B9 -
Trust in boliticians B10 0 (no trust at all) — 10 (complete trust) reflective
" the European Parliament B11
5 the United Nations B12
S | Self-placement placement on left-right scale B28 0 (left) — 10 (right)
present state of economy in country B30
the national government B31 e
How satisfied with | the way democracy works in country B32 0 (extremely dlssat[sfled) 10 reflective
—1 (extremely satisfied)
state of education in country nowadays B33
state of health services in country nowadays B34
Happiness how happy are you c1 gagex;emely unhappy) — 10 (extremely
2 Life satisfaction how satisfied with life as a whole B29 0 (extremely ) dissatisfied) - 10
Q (extremely satisfied)
8 family E13
g friends Ei14
'_§~ Values: important in I:éTil:ircestlme Eig 0 (extremely unimportant) — 10 formative
3 life work El7 (extremely important)
religion E18
voluntary organizations E19
many/few immigrants of same race/ethnic group D4
as majority
many/few immigrants of different race/ethnic
o 2 D5
c o group from majority
G QO — - — 1. allow many
c 2 many/few immigrants from richer countries in
S @ | Acceptance of D6 2. allow some
"E g immigration: Europ/ef — " tries i 3. allow a few reflective
53 | allow ?any ew immigrants from poorer countries in D7 4. allow none
E @ urope _____ - - to come and live here
= many/few immigrants from richer countries D8
outside Europe
many/few immigrants from poorer countries
/ D9
outside Europe
= 1. living comfortably
LB 2. coping
g 8 g Income feeling about household’s income nowadays F31 3. difficult
o iy
B E g 4. very difficult
(]
© on present income

Items referring to each variable were submittedrtalysis in order to verify the dimensionality. éfivards,

in case of:

- uni-dimensional latent variablethe items aggregation was performed through aplsinadditive

technique,

- multi-dimensional latent variablehe items aggregation was performed through gaiccomponent
analysis that allowed us to obtain scores showorgal-standardized distributions.

Reflective approach: aggregation accomplished by testing multi-dimensional hypothesis

Reflective
approach:
aggregation Var
accomplished Item Item . . anance | - \ggregated
by testing multi- Items number | loading Factor/dimension ex;z!;:r;ed .
dimensional
hypothesis
Variable
the legal system B8 0.5 . .
the police B9 1.0 national security 31| TRUST_NS
. the European Parliament B11 0.8 . . N
Trust in the United Nations BL2 05 international institutions 33 | TRUST_II
country’s parliament B7 0.7 . .
politicians B10 0.7 national politics 36 | TRUST_NP
How satisfied with present state of economy in country B30 0.5 satisfaction for 41 | SAT_NF
the national government B31 0.7 national foundations
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the way democracy works in country B32 0.5
state of education in country nowadays B33 0.5 satisfaction for 31| SAT NSS
state of health services in country nowadays B34 0.5 national social services -
Reflective approach: aggregation accomplished by testing unidimensional hypothesis
Reflective
approach:
aggregation
accomplished Ttems Item Unidimensional | Aggregated
by testing number model score
unidimensional
hypothesis
Variable
many/few immigrants of same race/ethnic group as majority D4
many/few immigrants of different race/ethnic group from majority D5 .
fr‘\:(r::iptr?:i(c:; _Of many/few immigrants from richer countries in Europe D6 tar?c?l;egaz:?clljitive IMMIGR
9 ' many/few immigrants from poorer countries in Europe D7 9
allow —— - - - technique
many/few immigrants from richer countries outside Europe D8
many/few immigrants from poorer countries outside Europe D9
Formative approach: aggregation accomplished through Principal Component Analysis
; Item Item Variance
Variable Items number loading Component explained (%) Aggregated score
family E13 0.6
friends Ei14 0.8 Private life dimension 23 | IMP_PL
leisure time E15 0.7
Values: politics — E16 0.8 Active life dimension 18 | IMP_AL
important in life voluntary organizations E19 0.6
family E13 0.5
religion E18 0.9 Caring dimension 18 | IMP_C
voluntary organizations E19 0.5
work E17 1.0 Work dimension 15| IMP_W

Ten synthetic indicators were computed and themgtdxd to a successive level of aggregation, adogrd

to the formative approach, in order to obtain a lsmg@up of meaningful and interpretable synthetic
indicators. This aggregation was obtained throughcial Component Analysis and Hierarchical Cluste
Analysis (linkage method: Ward; distance technidRearson). The outcomes obtained by the two methods
turned out to be identical and show the same fouedsions, each one composed by indicators refetan
trust, importance and satisfaction characteristicgarticular result has to be noticed: “importarfoe
private life” indicator obtained significant loadis in two components in Principal Component Analysi

Synthetic indicators IoIatzﬁg Obtained component ex;:{:irr:aer;c?%) Aggregated score
National politics TRUST_NP 0.8
Active life dimension IMP_AL 0.6 Public & political life 18 | COMPOSITE1
Satisfaction for national foundations SAT_NF 0.8
national security TRUST_NS 0.8
Private life dimension IMP_PL 0.4 Welfare dimension 15 | COMPOSITE2
Satisfaction for national social services SAT_NSS 0.7
Caring dimension IMP_C 0.4
ieaios e L [ L 12 | conposre
Work dimension IMP_W 0.6

Composite scores were calculated by means of Bah€omponent Analysis according to the observed
results. At this stage the aggregation processezord also objective indicators (construction ahposite
indicators through formative criterion).

(i) Second stage: definition of macro-units
At this stage, a partitioning analysis were condddK means methddn order to explore the existence of
homogenous groups of individuals. In the followtagle and figures, the results are presented.

INDICATOR min. mean max. SD
CLUSTER  B29 life satisfaction -3.10 -0.58 1.31 0.97
1 C1 happiness -3.74 -0.37 1.34 0.93
(n=7369) F31 Feeling about household’s income nowadays -1.14 1.10 2.46 0.85
B28 self-placement on left-right scale -2.30 -0.34 2.24 0.98
IMMIGR Non-acceptance of immigration -1.96 -0.47 2.17 0.79
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COMPOSITE1 Public & political life -3.19 -0.29 3.13 0.95

COMPOSITE2 Welfare dimension -3.88 -0.22 3.83 0.98
COMPOSITE3 Personal life principles -4.86 0.27 3.44 0.97

B29 life satisfaction -3.10 0.54 1.31 0.54

C1 happiness -3.74 0.48 1.34 0.59

CLUSTER F31 Feeling about household’s income nowadays -1.14 -0.61 2.46 0.63
2 B28 self-placement on left-right scale -2.30 0.26 2.24 0.92
(n=14855) IMMIGR Non-acceptance of immigration -1.96 -0.64 2.17 0.76
COMPOSITE1 Public & political life -2.50 0.60 4.08 0.76
COMPOSITE2 Welfare dimension -4.32 0.12 2.90 0.86
COMPOSITE3 Personal life principles -5.03 0.10 3.15 0.91

B29 life satisfaction -3.10 0.53 1.31 0.60

C1 happiness -3.23 0.54 1.34 0.58

CLUSTER F31 Feeling about household’s income nowadays -1.14 -0.40 2.46 0.68
3 B28 self-placement on left-right scale -2.30 -0.46 2.24 0.90
(n=9703) IMMIGR Non-acceptance of immigration -1.96 0.48 2.17 0.78
COMPOSITE1 Public & political life -3.85 -0.49 2.36 0.90
COMPOSITE2 Welfare dimension -3.83 0.48 3.85 0.94
COMPOSITE3 Personal life principles -5.71 -0.24 3.07 0.97

B29 life satisfaction -3.10 -0.86 1.31 1.00

C1 happiness -3.74 -0.93 1.34 1.04

CLUSTER F31 Feeling about household’s income nowadays -1.14 0.47 2.46 0.89
4 B28 self-placement on left-right scale -2.30 0.30 2.24 0.99
(n=10418) IMMIGR Non-acceptance of immigration -1.96 0.81 2.17 0.79
COMPOSITE1 Public & political life -3.47 -0.26 3.61 0.99
COMPOSITE2 Welfare dimension -4.34 -0.54 3.29 0.99
COMPOSITE3 Personal life principles -5.59 -0.11 3.22 1.11

The obtained clusters have shown quite differegdigirofiles. In the following table a possible $ygtic
description of each cluster is describ@uster 1 and cluster 4 seem to be the group witilpmatical
profiles. Cluster 1 and cluster 4 seem to be tlo&img with problematical profiles. In particularusier 4
seems to be composed by individual with low leéB and trust and importance in society dimensions
high level of non-acceptance of immigration and,land a clear self-placement on left-right politeeale.

CLUSTER 1 CLUSTER 2 CLUSTER3  CLUSTER 4
B29 life satisfaction Medium-low Medium-high Medium-high  low
Cc1 happiness Medium-low Medium-high High low
F31 Feeling about household’s income nowadays many difficulties Very comfortable comfortable  Some difficulties
B28 self-placement on left-right scale Centre-left Centre-right Left Right
IMMIGR Non-acceptance of immigration Medium-low Low Medium-high  High
COMPOSITE1  Public & political life Medium-low High Low Medium-low
COMPOSITE2  Welfare dimension Medium-low Medium-high High Low
COMPOSITE3  Personal life principles High Medium-high Low Medium-low
The conceptual framework should point out the imtial
objective characteristics to be integrated with shéjective 1.0 | |

. . . g . . o ter 2
ones (synthesized in clusters definition) at milengel. This i
level of integration is aimed at exploring and uistending 05+ . e
subjective responses in terms of individual chamastics. fess than 31
In tr_u_s app_llcatlon we have cho_sen gende_r_, age_;rahvlldual ~ 00F cluster 1 > votegygs
position with reference to vote in last politicéé@ion. These | = ot e ° cluster 3
indicators were submitted to correspondence arsatggiether | & | semale |
with the cluster indicator. The analysis, perfornwdmore
than 38 thousands respondents with almost 30% t@i to | - stera
inertia explained, produced a configuration (segirk) in 66 ahdore
which the more frequent profiles can be identifidebr 15 1 1
example, cluster 1 is more frequent among yountyiithaials T2 -1 0 1
who did not vote, while cluster 4 is more frequantong Dim(1)

elderly persons.

The clusters obtained through the previous stage wensidered aggregations of subjective infornmatio
(homogeneity criterion). In the following table tlecidence of each cluster for each country can be
observed.
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After that, correspondence analysis was performgddnsidering different indicators and applying a
particular causal model (cluster=country). In tledofving figure the four clusters turn out to be n@o
frequent with reference to different country. Feample, cluster 1 is more frequent in Poland, Isiaed
Czech samples.

cluster

I > 3 7 Total N
AT Austria 13.6 234 412 21.8 100.0 2257
BE Belgium 145 431 268 15.6 100.0 1897 05
CH  Switzerland 109 57.5 229 8.8 100.0 2040 ' ‘ ‘ ‘
CZ CzechRep. 274 23.8 13.8 35.1 100.0 1360 04l ATo |
DE Germany 16,5 309 28.7 23.8 100.0 2919
DK  Denmark 6.2 60.1 26,6 7.1 100.0 1500 0.3k dlustor 3 o _
ES Spain 205 31.1 209 275 100.0 1728 o o FR
FI Finland 10.5 394 355 147 100.0 2000 0.2 GBe .
FR France 124 254 289 333 100.0 1503 S DE o
GB United Kingdom 12.2 325 323 23.0 100.0 2051 £ 01fF Lue . oHUT
GR Greece 250 114 125 51.1 100.0 2566 0o BE oSl clust&R
HU Hungary 212 105 119 56.3 100.0 1685 0.0 NO o° NL s B
IE Ireland 164 499 183 153 100.0 2046 DKo °E oPT
IL Israel 326 261 19.0 22.3 100.0 2497 01 i uster 2 . 7
T Italy 19.4 375 151 28.0 100.0 1206 o2k oI
LU Luxembourg 8.6 455 27.5 18.4 100.0 1552 - IE© ¢ ILe cluster 1
NL  Netherlands 7.4 50.7 25.0 17.0 100.0 2364 0.3 SE ol 1 |°PL
NO Norway 9.6 514 266 12.4 100.0 2036 1.0 .05 0.0 0.5 1.0
PL Poland 388 17.1 11.5 32.6 100.0 2109 Dim(1)
PT Portugal 279 129 11.8 475 100.0 1511
SE Sweden 113 63.0 175 8.2 100.0 1999
S Slovenia 171 314 215 30.0 100.0 1519
Total 17.4 351 229 246 100.0
N 7369 14855 9703 10418 42345

3. MODELLING INDICATORS

At this stage the information of the incidence atlke cluster for each country was used and related t
objective indicators measured at macro level. I ftllowing figures (in whichx scales show the same
range in order to preserve comparability betweesitaplots) the national incidences are related to
inequality of income distributioaf each country.

The results show a clear relationship between @lsishcidences and the objective indicator measated
country level especially with reference to clustemwhich represents the more problematic amondgdhe
observed clusters.
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r=0.509 r=-0.437
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4. Final remarks

The main goal of this work is to identify and systdize the correct process allowing the integratbn

objective and subjective information to be accosi@d by illustrating the composite approach through

which the integration is made possible.

The approach is carried out through subsequenestdg each stage different analytical solutions loa

found. What emerges clearly from our work is that:

- integration can be accomplished only at a late nmbrokthe processrfodelling indicatory

- the soundness of the selected integration appraadlof its results relies on the identified anddd
conceptual framework, which assumes the correctpeetive according to the pursued integration
objectives.

The illustrated application, which was made posshtbl the contribution of the Econometrics and Agxpli

Statistics Unit (EAS) at the Joint Research Ceafrthe European Commission, has the restricted goal

illustrate and exemplify thenulti-techniquemulti-stagecharacterization of the proposed approach. MSMT

approach provides useful solutions for the differebjectives, consistently with the different goals

(monitoring, reporting, accounting, and so on) uhyieg the integration need.

The MSMT approach needs to be explored furtheiroorder to provide additional results, especiailya

longitudinal perspective.
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