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Calibration techniques (Deville and Särndal 1992, Särndal 2007) are often
used in design-based estimation of totals or means. In model-free (or linear)
calibration, weights are calibrated to reproduce the known population totals
of the auxiliary variables. Aggregate-level auxiliary data are sufficient for
the method. The method does not involve explicit model statement. The
same set of calibrated weights can be supplied to the diverse study variables
of a sample survey. In official statistics production, these properties are
sometimes considered a benefit.

In model calibration (Wu and Sitter 2001, Montanari and Ranalli 2005)
representing a model-assisted technique, a model is specified and the weights
are calibrated to the population total of the predictions derived via the model.
Access to unit-level auxiliary data is assumed. A considerable modelling effort
is often needed. A model calibration procedure presupposes the application
of the method separately for each study variable. A benefit of the method is
that models beyond the linear model can be specified such as logistic models
and other members of the generalized linear models family.

In standard model calibration, consistency of estimated totals or means
with published statistics is not guaranteed. Montanari and Ranalli (2009)
introduced a variant of model calibration (called multiple model calibration)
that retains the consistency property of estimates with published statistics,
a key property of model free calibration. This is achieved by imposing into
the calibration constraints the auxiliary x-variables for which the consistency
requirement is needed. In practice this means that a part of the set of auxil-
iary variables is used for model calibration (to improve accuracy) and a part
is used for reasons of consistency with published statistics. The two sets of x-
variables can be distinct or they may overlap. We call this method "hybrid"
calibration because the method aims at combining some of the favourable
properties of model-free calibration and model calibration.

In the paper, alternative model calibration estimators introduced in Lehto-
nen and Veijanen (2012) are used for the estimation of at-risk-of poverty
rate for population subgroups or domains and small areas. These methods
include the semi-direct and semi-indirect model calibration methods. The
hybrid calibration method is introduced and applied for small area estima-
tion. The study variable describing poverty is binary and is modelled by
a logistic mixed model. The calibration methods are compared with other
design-based methods including direct Horvitz-Thompson type estimator and
model-assisted logistic generalized regression estimator (Lehtonen and Vei-
janen 1998, Lehtonen, Särndal and Veijanen 2003). Statistical properties



(design bias and accuracy) of the methods are assessed by design-based sim-
ulation experiments using unit-level register data maintained by Statistics
Finland.
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