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1. [9.5 and 9.23] True or False? Give a justification for your answer.

(a) If the significance level of a test is decreased, the power will increase.

(b) If a test is rejected at the significance level α, the probability that the null hypothesis is true
equals α.

(c) The probability that the null hypothesis is falsely rejected is equal to the power of the test.

(d) The power of a test is determined by the null distribution of the test statistic.

(e) The likelihood ratio is a random variable.

(f) If the p-value is 0.03, the corresponding test will reject at the significance level 0.02.

(g) Suppose that a 99% CI for the mean µ of a normal distribution is found to be (−2.0, 3.0).
A test of H0 : µ = −3 versus HA : µ ̸= −3 would reject H0 at the 0.01 significance level.

2. [9.19] Under H0 a random variable has the CDF F0(x) = x2, 0 ≤ x ≤ 1, and under H1 it has the
CDF F1(x) = x3, 0 ≤ x ≤ 1.

(a) What is the form of the likelihood ratio test of H0 versus H1?

(b) What is the rejection region of a level α test?

(c) What is the power of the test?

3. [9.20] Consider two probability density functions on [0, 1] : f0(x) = 1, and f1(x) = 2x. Among
all the tests of the null hypothesis H0 : X ∼ f0(x) versus the alternative H1 : X ∼ f1(x), with
significance level α = 0.10, how large can the power possibly be?

4. [9.28] Suppose that a test statistic T has a standard normal null distribution.

(a) If the test rejects for large values of |T |, what is the p-value corresponding to T = 1.50?

(b) Answer the same question if the test rejects for large T .

1



2


