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• I did an example of a Monotone Likelihood Ratio family.

• Suppose X1, . . . , Xn are a sample from some Poisson distribution with
mean λ.

• I applied the NP Lemma to test the null hypothesis that λ = λ0 against
the alternative that λ = λ1 for some pair of parameters with λ0 < λ1.

• The two discrete densities are, for i = 0, 1,

fi(X1, . . . , Xn) =
λ

P
i Xi
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• So the likelihood ratio is(
λ1

λ0

)P
i Xi

exp(n(λ0 − λ2)).

• If λ0 < λ1 then the likelihood ratio is a monotone strictly increasing
function of the statistic T =

∑
i Xi.

• So the optimal tests rejects for sure if T > k and with probability γ where

Pλ0(T > k) ≥ α and PPλ0(T ≥ k) < α

• The theorem about Monotone Likelihood ratio says this test maximizes
the power at every λ1 > λ0 for either the null hypothesis λ = λ0 or the
more common λ ≤ λ0.

• I discussed using ppois and qpois to find k and γ.

• Then I derived the normal approximation to the critical point, defined
P -values, and moved on to discuss normal approximations to discrete dis-
tributions and continuity corrections.

• For test statistics T with a continuous distribution function FT the P
value is

1− FT (T )

This distribution function FT will be from the boundary case for 1 sided
problems.

• I showed examples to highlight the role of the continuity correction in
making normal approximations and to make clear that the Central Limit
Theorem is an assertions about CDFs and not about densities.

• I have R-code here, here, and here,

• There are handwritten slides for this lecture.
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https://www.sfu.ca/~lockhart/richard/830/20_3/Summaries/L10/Setup.R
https://www.sfu.ca/~lockhart/richard/830/20_3/Summaries/L10/CLT.R
https://www.sfu.ca/~lockhart/richard/830/20_3/Summaries/L10/ConvolutionFunctions.R
http://www.sfu.ca/~lockhart/richard/830/20_3/Summaries/L10/slides.pdf

