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1

University of Neuchâtel, Institut de Statistique, Pierre à Mazel 7, 2000 Neuchâtel, Switzerland
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Introduction

The Laeken indicators are a set of statistical indicators on poverty and social exclusion, established
by the European Council in 2001. These indicators include the At-risk-of-poverty rate (ARPR),
the Income Quintile Share Ratio (QSR) and the Gini coefficient (G). These indicators are complex
because they are non-linear functions of the income. Moreover, the ARPR and the QSR strongly
depends on the queues of the income distribution. These indicators are easy to interpret but
from the point of view of inference seem to be an unhappy choice. Indeed, the queues of income
distributions are particularly difficult to estimate. An indicator that strongly depends on the queues
has thus more chances to be unstable. The construction of confidence intervals for these indicators
must thus take into account several technical problems: the non-linearity of the indicators, the use
of a complex sampling designs, the asymmetry of the distributions of the indicators, the influence
of the queues of the distributions.
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Inference for survey sampling

Suppose that, in a population U of size N , we want to estimate a function θ of an interest variable
y that takes value yk on unit k ∈ U. In order to estimate θ, a sample S is selected by means of a
sampling design p(s) = P r(S = s) that have first order inclusion probabilities πk and joint inclusion
probabilities πk` . If θ is a function of totals, the interest function θ can be estimated by substitution
i.e. by estimating the totals that are the arguments of θ. Two methods can be used to construct a
confidence interval: linearization or resampling. Linearization is in general recommended because
resampling methods are difficult to implement in complex designs. In fact, there does not exist a
general method to resample from a sample selected by means of a complex sampling design.
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Estimation of the indicators

The Gini (1912, 1914, 1921) index was propose almost one century ago, but the inference on this
indicator is relatively recent (see Sandstrom et al., 1985, 1988; Dixon et al., 1987). Deville (1996,
1999) was probably the first to linearize the Gini Index. We will show that a simple result can
allow deriving quickly the linearized variable.
Several authors (Ogwang, 2000, 2004, 2006; Giles, 2004, 2006) have pointed out that the Gini
index is proportional to a parameter that can be written as a regression coefficient of the income
yk by the corresponding rank k. Since the inference on the regression coefficient is trivial, the
inference on the regression coefficient directly follows. We will show that this reasoning is a deep
methodological error and leads to an overestimation of the variance.
The quintile share ratio can be also be linearized. Nevertheless, its definition is far from being
univocal because it depends on two quantiles that can be defined in according to at least 9 different
ways (see Hyndman and Fan, 1996). The linerarization of a quantile depends of the density function
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of the interest variable, which is also problematic when the sample comes from a finite population.
Osier (2006) has linearized the QRS in order to estimate its variance. Unfortunately, this estimator
of variance depends on estimated densities. Langel and Tillé (2009) have however showed that it
is possible to lead statistical inference without estimating the density.
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Recent development

The aim of our talk is to present the recent developments for leading appropriate statistical inference on indicators and to discuss the practical problems. The main questions are: How to estimate
complex nonlinear parameters? How to derive their linearized variables? Why, for the Gini index,
is the inference based on the regression coefficient false? What is the influence of the queues of
the distributions? How to take into account the asymmetry of the distribution of the estimates?
Which new indicators could be used to efficiently measure inequalities?
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