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Information-theoretic criteria such as the Akaike Information Criterion (AIC) and the
Bayesian Information Criterion (BIC) are widely employed for model selection in
statistical problems. It is well known that in fixed-dimensional problems, BIC is
consistent whereas AIC is not. In high-dimensional settings, the table is turned---AIC
is often consistent under much less stringent signal requirements than BIC. However,
AIC may still be sub-optimal in terms of the signal required for consistent model
selection. In this talk, we will illustrate these points by looking at a couple of
canonical high-dimensional models, namely the spiked Wigner and the spiked
covariance models. We will see that the aforementioned sub-optimalities in the
classical criteria may be removed by suitably modifying them using insights from
random matrix theory.
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