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ABSTRACT

Measuring well-being: POSet theory as a tool for synthesis of
information from a big set of data.
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Background: The measure of complex concepts in the social science, such as life

satisfaction, job quality or deprivation, is traditionally aimed to evaluate countries,

universities, institutions, and other macro-units. In this case the classical approach of

composite indicators is often utilized. Such approach is based on a weighted aggregation



of elementary indicators; consequently, compensability should be an acceptable

hypothesis. Actually, compensability is often questionable.

Nowadays, the interest of measuring complex concepts is enlarging also to individuals,

where a great part of information is measured on an ordinal or dichotomous scale.

In such a framework, the traditional approach to composite indicators is lacking and

ordinal data are often used in an improper way.

Some recent proposals have been developed to compare and evaluate units observed on

qualitative scale in a socio-economic framework  with the use of Partially Ordered Sets

(POSET) theory (Fattore, Maggino and Greselin 2011). This mathematical framework

allows to handle groups of observed variables – called profiles - on individuals, without

any need of aggregation. Then, the complexity of the order of profiles is completely

represented (Davey and Priestly, 2002).

Inside the POSet literature, one of the leading argument is the computation of average

rank of observations among all linear extensions, that is a measure that attempts to

describe the mean rank of a profile in a population that contains non-comparable elements

(Bruggemann and Patil,2011, Bruggemann and Carlsen, 2011).

Nowadays, many procedures for the computation of average rank are limited to small set,

with no more than two hundreds profiles.

Objectives: The goal of this work is to define, use and evaluate synthetic measures

derived from POSet theory.

The first objective is the development of a methodological approach, allowing the

utilization of big data sets inside the framework of POSet theory, in particular the

computation of average ranks (AR).

The second aim is to model the effect of external variables, like demographic and socio-

economic variables, on the average rank of profiles.

Methods: This new approach is based on a recursive algorithm of sampling and

approximation. This algorithm selects a subsample of an observed population, computes

the average rank of the subsample, stores the information, and compute an estimate of

average ranks concerning all observations. These steps are repeated until a stopping

criterion is satisfied.

The observed Average Ranks are used as response variables, in models that estimate the

effect of external variables on it, for instance gender, education and many other socio-

economical indicators.

The computational limits of AR procedures for big n are reduced with this method, and

we think many research opportunities come from the development of this approach, in the

direction of both computational simplification and interpretation of results. Two main

perspective are proposed in order to define the stopping rules for the sampling procedure,



one based on the external variables of interest and the other based on the internal

variables used to describe the complex concept.

Results: The method is applied to measure and analyze the life satisfaction of the Italian

population, using the ISTAT yearly survey “Aspects of daily life”. This application

permits the evaluation of the informative power and the limits of the method, with a

special interest on the effects of external variables.

After this experience, some proposals and observation are presented in order to describe

upcoming developments and opportunities coming out from the POSet approach.

Conclusions: A synthetic measure for qualitative data is possible without stretching the

meaning of variables and without the use of a scaling procedure, this method draws a way

to extend this practice to big sets of data.

In our opinion, the theory of POSets and the concepts related to the Average Rank can be

an innovative resource in social science. The POSet literature is oriented on small

samples, or small number of profiles, because of computational limits.

Hence, we are proposing a method that enlarges the applicability of Partial Order

approach to situations not yet accessible.
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