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28 "effective Number of
Parameters in a Statistical Model"

Degrees-of-freedom adjustment
for estimated parameters is a
general idea in small-sample
hypothesis testing, uncertainty
estimation, and assessment of
prediction accuracy. The effective
number of parameters gets
interesting In the presence of
nonlinearity, constraints, boundary
conditions, hierarchical models,
informative priors, discrete
parameters, and other
complicating factors. Many open
questions remain, including: (a)
defining the effective number of
parameters, (b) measuring how
the effective number of
parameters can depend on data
and vary across parameter space,
and (c) understanding how the
effective number of parameters
changes as sample size

increases. We discuss using
examples from demographics,
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imaging, pharmacology, political
science, and other application
areas.

BHHE : Andrew Gelman
(Department of Statistics,
Columbia University)
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28 A Bayesian Information
Criterion for Singular Models

The classical Bayesian information
criterion (BIC) of Schwarz forms a
trade-off between the fit and the
complexity of a parametric
statistical model by means of the
dimension of model. The specific
trade-off is derived through
asymptotic analysis of Bayesian
marginal likelihood. The BIC is
commonly employed to address
model selection problems across
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various applications and is
featured in numerous software
packages. However, some of
these applications involve models
whose Fisher information matrices
may fail to be invertible along
other competing submodels. In
such singular models, the refined
concept of learning coefficients
captures the asymptotic behavior
of the marginal likelihood. We
present a practical generalization
of Schwarz's criterion that
leverages theoretical knowledge of
learning coefficients in the
definition of an information
criterion. The method is
presented in the context of
examples such as determining the
number of components in mixture
models, the number of factors in
latent factor models or the rank in
reduced rank regression.

B8 . Mathias Drton (Technical
University of Munich)
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