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Problem 1

Consider a random sample {Xi}ni=1 where Xi follows a distribution with density

f(x; a) = (1 + a)xa1[0,1](x)

Given some significance level α, find the best critical region for testing the hypotheses

H0 : a = 1 , H1 : a = 2

using the Likelihood Ratio method.

Problem 2

Consider two independent random samples {Xi}ni=1 and {Yj}mj=1, where

Xi ∼ N(a, c) , Yj ∼ N(b, c)

where all three parameters are unknown. For a significance level α, construct the rejection

region for the null hypothesis H0 : a = b.
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Notes

- If X ∼ N and Y ∼ χ2
k, and the two random variables are independent, then

T =
X√
Y/k

∼ tk
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