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#H 4 1: Toward A General Theory of Evaluation
Part 1: Evaluation of Estimation Performance
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R451: Toward A General Theory of Evaluation
Part |I: Evaluation of Estimation Performance

Engineering and applied science research has four key elements:
problem, formulation, solution, and evaluation. Although extremely important,
theoretical efforts and results of evaluation are scarce, as evidenced by the
following facts: theoretically sound measures are lacking; understanding of
existing measures is limited; a general, unified method is unavailable for
comprehensive performance evaluation (it is discipline-specific and has a
narrow focus); and evaluation is limited to the case with known ground truth.
In a nutshell, there are no serious attempts toward developing a general
theory of evaluation.

In recent years, we have engaged in developing such a general theory
that is valid for various domains, including decision, estimation, filtering,
system identification, model selection, target tracking, data fusion, pattern
recognition, data mining, data modeling, learning, etc. In this talk, we present
some results of this effort dealing with evaluation of estimation performance.
Existing methods and metrics for estimation performance evaluation have
serious limitations. They are narrowly focused, overly pessimistic, hyper
sensitive to evaluation scenario, totally reliant on knowing the ground truth,
and may ignore crucial coupling between the estimate and the estimand. We
outline in this talk alternative and more comprehensive classes of measures
that overcome many of these limitations.
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