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Abstract
Consider binary hypothesis testing with a null hypothesis H0 against an alternative hypothesis H1, where the
alternative distribution is partially unknown. For instance the null distribution cou ld be N(0,1), and the
alternative distribution either N(-1,1) or N(2,1). Other applications can be found in network communications.
The above problem is called testing a simple hypothesis against a composite hypothesis, and is often approached
using a Generalized Likelihood Ratio Test (GLRT). Namely, the “most likely” distribution is estimated, and
then plugged into a Likelihood Ratio Test. The GLRT is known to perform well in many settings, and in some
cases satisfies asymptotic optimality properties (a s the number of observations tends to infinity).
In this talk we consider a finite number of alternative distributions (2 in the example above), fix the significance
level of the test (fix the probability of false alarm), and ask the following fundamental question: what are the
achievable type-II error probabilities for any nondominated test (aka generalized Neyman-Pearson test), what
are the achievable error type-II probabilities for GLRTs, and what are the achievable error type-II probabilities
for a new family of tests which we term Likelihood Ratio Threshold Tests (LRTTs). We consider an asymptotic
setting with n iid observations and regularity assumptions, and show that GLRTs are generally strongly
suboptimal while LRTTs are nearly optimal. Several extensions of the basic framework will be discussed while
LRTTs are nearly optimal. Several extensions of the basic framework will be discussed, including Bayesian
hypothesis testing.
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