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As part of a project exploring the possibility of using cosmic ray muons to detect
hidden explosives, I have done a cost-benefit comparison between an instrument
that measures energy and one that measures scattering angle. I found that
Chernoff Information[1, 2, 3] provides the relevant characterization. Relying on
the central limit theorem, one might predict that the first two moments of the
log likelihoods for the two instruments would be sufficient to characterize their
relative performance in the limit of a large number of muons. My presentation
illustrates the failure of that prediction.

I illustrate how a Bayesian analysis[4] can guide measurement selection for
a small number of measurements for a contrived example. I conclude by asking
how one might bridge the small sample analysis that requires priors and costs
to the asymptotic analysis that provides a comparative valuation independent
of priors and costs.
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