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A new methodology for building a composite indicator (CI) of a complex

multidimensional phenomenon described by individual observed indicators is here

proposed. The general goal is to find, via statistical data modeling, the aggregated index

that best reconstructs an observed set of variables assumed, by the researcher, to be

essential for describing the multidimensional phenomenon. A general statistical model for

CIs is hypothesized and its parameters are estimated according to the maximum

likelihood estimation method (MLE) in order to make inference on the parameters and on

the validity of the model. The CI is an aggregated index of a reduced set of unknown

latent factors that relate to subsets of individual indicators. Thus, an indirect Hierarchical

Confirmatory Factor Analysis model is hypothesized (HCFA). However, the new
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methodology differently from HCFA does not assume prior information on the number of

latent factors and  on the relevant relations between observed variables and latent factors.

Thus, for the observed data the best HCFA model is estimated via MLE and tested to see

if it significantly fits the data according to some chi-square related test and/or information

criteria for model selection. If required, the new methodology allows to constraint a priori

relations between individual indicators and factors. When all individual indicators are

constrained to be related to specific latent factors the methodology reduces to HCFA.

The variance-covariance structure of the individual indicators is hypothesized block

diagonal, however if the final solution has a fit not sufficiently good the methodology

allows to include cross-loadings one-by-one until when the fit of the model and an

information criterion decrease consistently. The final solutions are required to be

unidimensional, i.e., each latent factor measures just one single construct and the internal

consistency is also considered in choosing the final optimal solution. Several properties of

the new CIs such as scale invariance, uniqueness of the CI, optimal simplification of the

loading matrix are satisfied by the new methodology.


