Likelihood ratio tests
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Recap: likelihood ratio test

Let X1, ..., X, beasample from adistribution with parameter
9 c R Wewishtotest Hy : 0 € Ogvs.Hy : 0 € O4.

The likelihood ratio test (LRT) rejects Hy when

sup L(6|X)
0cO,
sup L(60|X)
0O,

> k,

where k is chosen such that sup Brr(0) < a.
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Example: linear regression with normal data

Suppose we observe (Xl, Yl) .y (Xn, Yy), where

Y, =87X, +eiande; ~ N(O o). Partition 8 = (5(1),5(2))T.
We wishtotest Hy : B2y = 0vs. Hy : B(2) # 0.
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Example: Poisson sample
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Let X1, ..., X, ~ Poisson()\).Wewishtotest Hy : A = Ag vs.

HA:)\#)\().

| Write down the LRT statistic, and simplify as much as possible.
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Generalization to higher dimensions
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