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Background: According to Saisana et al. (2002), a composite indicator is a mathematical

combination of single indicators that represent different dimensions of a concept whose

description is the objective of the analysis. Thus, the main feature of a complex indicator

is that it summarizes complex and multidimensional issues. In this optic,

Multidimensional Data Analysis (MDA) approach seems to be the most natural tool to



compute composite indicators. If all the indicators refer to a single latent concept,

classical MDA techniques, like Factorial Analysis (FA) or Principal Component Analysis

(PCA), can be used. These techniques allow us to assess the impact of each indicator on

the composite indicator. However, often the several indicators used in the construction of

a composite indicator express different aspects of a complex phenomenon, and so they

can be conceptually split in several blocks of indicators. Each block can be resumed by a

composite indicator, which is considered causative with respect to a second-order

composite indicator. We will refer to this kind of index, which is a synthesis of composite

indicators, as complex indicator.

Methods: In the talk we will discuss the use of PLS-Path Modeling (PLS-PM) (Wold,

1975; Tenenhaus et al. 2005; Esposito Vinzi et al., 2012) as well as of other component-

based approaches whose features naturally fit the aim of computing composite indicators

(Trinchera et al., 2008). These methods allow us to aggregate indicators taking into

account both the indicators membership to blocks, and the dependence or predictive

relations among blocks. One of the most important advantages in using these methods is

that they provide two kinds of weights: one set measuring the contribution of each

indicator to the corresponding composite indicator, the other set measuring the impact of

the composite indicators on the complex indicator. These two types of weights help us to

understand what are the most important indicators in building each composite indicator,

as well as the order of importance of the driving composite indicators in building the

complex indicator. Moreover the computation of the weights, as well as the aggregation

process, is no more based on subjective choices because in these methods both steps are

based on the statistical relations among indicators.

Until now composite indicators have been obtained only as a mathematical (mostly

linear) combination of (quantitative) indicators. Nevertheless, considering also

categorical indicators in building composite indicators is very relevant. For instance,

when computing complex and composite indicators, it could be interesting to take into

account demographic variables, such as religion or gender, and/or categorical variables

defining states, such as type of government. Therefore, in the talk we will also discuss the

Non-metric PLS-PM approach to build composite indicators using indicators measured

on different scales (i.e. nominal, ordinal or interval/ratio scale). Finally, in the same

framework, we will discuss how to deal with the problem of either observed or

unobserved heterogeneity across a group structure in the data that is either implied by

categorical variables or latent.

Results and Conclusion: The use of PLS-Path Modeling and of its recent developments

such as the Non-Metric PLS-PM is a promising approach for automatically defining the



weights to be used in computing composite indicators. A real data application will be

presented to show the powerful insights of such approach.
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