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A Partial Ordering Application in Aggregating Dimensions of Subjective Well-being
Una applicazione dell’ordinamento parziale nella sintesi di dimensioni del benessere soggettivo
Paola Conigliaro 
Abstract Starting from the interest for the relationships between labour status and subjective well-being, we focused analysis upon European Union Statistics on Income and Living Conditions 2013 ad-hoc module on subjective well-being. Following the OECD Guidelines on Measuring Subjective Well-being (2013), we assumed the multidimensionality of well-being as a premise. In order to preserve the multidimensionality of the concept of SWB, we applied an aggregating method based on partial ordering. This note compare results of Partial Ordering methodology with results of other aggregating methods. 
Abstract  Muovendo dall’interesse per il rapporto tra stato lavorativo e benessere soggettivo, questo studio si concentra sul modulo ad-hoc sul benessere soggettivo dell’Indagine europea sul reddito e sulle condizioni di vita (Eu-SILC) 2013. In accordo con le Linee guida OCSE sulla misurazione del benessere soggettivo (2013), assumiamo in premessa la multidimensionalità del benessere soggettivo. Per preservare tale multidimensionalità, è stato adottato un metodo di aggregazione delle dimensioni del benessere basato sull'ordinamento parziale. Questo contributo confronta i risultati della metodologia di Ordinamento Parziale con i risultati di altri metodi di aggregazione.
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1 Introduction – Field of Study

The principles of Decent work presently inspire the struggle against poverty, and the promotion of an equitable, inclusive and sustainable development (ILO, 2017). They lie on three main levels: universal rights, job quality, and subjective well-being in relation to work. Macro and micro social conditions influence the relationships between work and subjective well-being.
The present work originates from a study on the relationships between labour status and subjective well-being. It analyses data from the European Union Statistics on Income and Living Conditions 2013, with respect to the Italian dataset. Eurostat (2013) adopted, in fact, in that edition of Eu-SILC an ad-hoc module on subjective well-being.  The module is inspired by the Guidelines on Measuring Subjective Well-being (OECD, 2013). The Guidelines, summarising main literature in term of subjective well-being indicators, identified three main dimensions of subjective well-being: cognitive, affective and eudaimonic. 
1.1 The three main dimensions of Subjective Well-being

The cognitive dimension is revealed with questions about the satisfaction for life as a whole, based on assessment scales, usually of seven or eleven values. The basis of Life Satisfaction assessment is the comparison between an individual’s past conditions, their ambitions and their performance in contrast to other people. (Michalos, 1985). Satisfaction of life as a whole is commonly considered the synthesis of the entire domain of satisfaction.
Emotional status refers to affects, which can be positive (trust, joy, happiness) or negative (worry, fear). In the well-being evaluation, most of the tools adopted to measure the emotional status come from mental health measurements scales. The five questions of SF-36 questionnaire (those concerning mental health status) or the WHO-5 are the most widespread. Usually questions on emotional status refers to the last 4 weeks. Studies demonstrated that, in the short term, positive and negative affects lay on a logical continuum, while in the long term, they may result as independent dimensions (Diener, 1984). To measure emotional status, Eu-SILC module applied the five Items on Mental Health of the SF-36 Questionnaire.
The third relevant dimension of well-being is Eudaimonia.  The word refers to the concept used by Aristotle. Even if translated as happiness, it does not belong to the hedonic related terms. It denotes a sense of purpose, corresponding to a good. psychological functionality that goes beyond conscious evaluation or emotional feeling; it mostly regards self-realization, termed flourishing (Diener et al, 2009, Huppert and So, 2013). The relationships between working conditions and subjective well-being appear conceptually connected with this last dimension. The Eu-SILC module adopted as proxy of eudaimonic well-being a sole question on Meaning of life.
OECD in above mentioned Guidelines recognizes the relevance of the three dimensions, which refers to non-elementary concepts. It also suggests to choose indicators able to represent the multidimensionality of the concepts. The patterns of analysis have to respect this multidimensionality, and the choice of data processing methods has to conserve the informative potential (Maggino, 2015)
2 Data analysis

Eu-SILC is a sample statistical survey, which EU Member States have conducted since 2004, according to EC Regulation n.1177/2003. It allows cross-sectional and longitudinal comparison within and between countries. 

The well-being ad-hoc module (2013) consists of 22 subjective items: nine questions on satisfaction (0-11 scale); one question on meaning of life (0-11); five questions on emotional status (a five-step scale); four questions on trust (0-11); two questions on personal relationships (binary variables); one question on physical security perception (a five-step scale). 

Eurostat (2015) formulated its analysis comparing national aggregate data. Furthermore, according to specific knowledge needs, Eurostat chose to consider Life Satisfaction as the main dimension of subjective well-being. The results confirmed the common assumptions which recognize a relationship between labour status and subjective well-being. 

The present analysis is applied to the Italian micro-data, because the micro-level analysis can offer further research perspectives. As the well-being module did not allow proxy answers, the response rate was below 70% for Italy, with a non-respondent share of 72.7% between people under-26. We chose to select individuals between 26 and 65 years (less than 16 thousands of respondents).

3 Some results

In a previous work (Conigliaro, 2018) we explored the micro-data, analysing the relationships between Self Defined Labour Status (SDLS) and three dimensions of subjective well-being. The three dimensions considered were Life Satisfaction (0-10), Meaning of Life (0-10), and the composite dimension of Emotional Status (ES). 

The most delicate choice concerned the processing of the five items revealing ES. The five items involved belong to the mental health trait questions of the SF-36 Questionnaire. To calculate the mental health score, the authors of the questionnaire calculate the sum of the five scores (Ware et al., 1993). In the Eurostat report the so called “Mental well-being” index is instead computed by averaging the five-scale scores, recoding them into a range 0-100 (Eurostat, 2016). There are many other aggregating methods (e.g. Diener et al, SPANE, 2009); scholars consider feasible to aggregate in a sole measure values from different items revealing emotions.

In order to minimize intervention on data, we calculated the average value between items, based on a five-step scale, and carried the results into a five-step scale. The following Table 1 reports the correlation between ES and its components. 
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 Table 1. CORRELATION BETWEEN EMOTIONS’ ITEMS AND CALCULATED EMOTIONAL STATUS
We compared the distribution of respondents according to the three dimensions of subjective well-being between different Labour status. The item that we adopted concerned the self-defined labour status (SDLS). It was expressed in 10 modalities. 

We observed that:  

· Permanently disabled, inactive, and unemployed have lower levels of Life Satisfaction (LS) and ES
· Meaning of Life (MoL) values are always higher for all respondents

· Each dimension of SWB has a different relationship with SDLS. Labour Status, in fact, seems to influence ES rather than MoL 

· The relationship between SDLS and SWB assumes several nuances; these arise from the conjunction of some discriminants, e.g. gender, age, education, which influence that relationship. For example, MoL is lower for women when they are unemployed, but differences form employees are less evident when compared to that registered for men. 

We also observed that in the whole sample (regardless SDLS) there is a low correlation between the three dimensions of SWB (Table 2.

Table 2- CORRELATION BETWEEN LIFE SATISFACTION, MEANING OF LIFE, EMOTIONAL STATUS AND FIVE AFFECTS
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Observing the distribution of respondents within the three dimensions’ space defined by the three variable of SWB (recoded in five-step scale), we registered that just the 26.3% of respondents declare the same level of subjective well-being for all dimensions. We can easily reclassify another 52.5% of respondents in an ordinal way, while for 21.2% of respondent any classification may be arbitrary. These questions could not arise in calculating average values. Applying a logical ordering of cases, we had been able to allocate more or less 75% of respondents, and to compare the distributions according to SDLS. But it was an empirical way to classify respondents. We concluded that, to preserve the multidimensionality of SWB it would be necessary to adopt a more punctual aggregating method based on logical ordering of respondents. 
4 Partial ordinal methodology and first results

In a second work (Conigliaro, Alaimo, 2017) we applied a Partial Order methodology to aggregate multiple dimensions of well-being. This methodology allows, in fact, to deal with ordered variables referred to multidimensional information concerning complex phenomena.
A partially ordered set (Poset) is a set X equipped with a partial order relation, that is a binary relation satisfying these properties (Fattore et al 2015): 
Reflexivity         p ≤ p  ∀ p ∈ X
Antisymmetry   p ≤ q  and  q ≤ p,   then p=q,   p,q ∈ X
Transitivity        p ≤ q  and  q ≤ r, then p ≤ q,   p,q, r ∈ X
In this case we recalculated the synthetic index of Emotional Status applying Parsec, which is a package developed in R by A. Arcagni and M. Fattore (2014). 
We saw that the correlation between the five items concerning affects, were not so high. This result and other observations on conjoint distribution of levels of emotions, showed that there where a significant number of respondents which are both happy and sad, serene and nervous. Also the correlation between each affect and happiness was not so high, so that it could be not appropriate to adopt the happiness indicator as a proxy of emotional status, as Eurostat did (Eurostat, 2015).
The methodology adopted in those analysis was the simplest form of POSET, that compared the five dimensions of emotional status expressed in five-steps order. Data processing defined a set of 11 co-graduate levels of respondents. 
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In this way we assumed this as a new variable of 11 dimension that we can analyse at micro level.

Figure 1: Number of Respondents According to ES. Aggregate Measure 
Then we compared the level of ES according to SDLS.  
Figure 2: Level of ES According to SDLS (percentage)

Eventually, we calculated a well-being level applying the Partial ordering methodology to the three dimensions of subjective well-being.
The procedure adopted leads to interesting results. The Partial ordering methodology, in fact, does not hide differences between respondents that choose different response mixes. 
5 Further steps of the study

The POSET methodology allows to bring ahead the analysis, defining a chain of possible answers organized in an ordinal way. It is furthermore possible to calculate the probability of error in attributing each respondent to one or another of the level of this chain. 

Nevertheless, before applying higher sophisticated tools, we repute necessary to carry out a more punctual exam of measures resulting in applying this methodology. 
So we intend to compare the distribution of level of subjective well-being according to different aggregative methods. We chose: 1) the average value; 2) the counting value; 3) the partial ordered value. Just to simplify the computational procedure, we decide to apply the test to a smaller number of respondents chosen with a quote sampling procedure between unemployed and full time employee.
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