
Homework 12
SOLUTIONS!

1. Problem 10.23 from the book (p 505)

Solution:

2. Problem 10.25 from the book (p 505)

Solution:

3. Problem 10.44 from the book (p 510)

Solution:

4. Problem 10.46 from the book (p 512)

Solution:
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5. Problem 10.53 from the book (p 517)

Solution:

6. Problem 10.57 from the book (p 517)

Solution:

7. Let X ∼ Exp(δ). Suppose that you want to test H0 : δ = 1 Vs. Ha : δ 6= 1, and
you plan to use X as your testing statistic. Let the significance of your test be
fixed at α

a) Construct an appropriate rejection region for this testing situation (Hint: we
should want to reject if the test statistics is either too big or too small, and
the probability of a Type I error on either side should be the same)
Solution:
Ha : δ 6= 1, so our rejection region is of the form RR = {x : x ≥ k1 or x ≤ k2}
where P (type I error) = α and P (X ≥ k1|H0 is true) = P (X ≤ k2|H0 is true).
This implies that we want to select k1 and k2 such that P (X ≥ k1|H0 is true) =
P (X ≤ k2|H0 is true) = α/2.

⇒ α/2 = P (X ≤ k2|H0 is true)

= P (X ≤ k2|δ = 1)

=

∫ k2

0
e−xdx

= 1− e−k2

⇒ k2 = − ln(1− α/2)

Or equivalently, k2 is the α/2 percentile of Exp(1) And,

⇒ α/2 = P (X ≥ k1|H0 is true)
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= P (X ≤ k1|δ = 1)

=

∫ ∞
k1

e−xdx

= e−k1

⇒ k1 = − ln(α/2)

Or equivalently, k1 is the 1− α/2 percentile of Exp(1).

So, our rejection region can be characterized as either RR = {x : x ≥
−ln(α/2) or x ≤ −ln(1 − α/2)} or as RR = {x : x ≥ eα/2 or x ≤ e1−α/2}
where eα/2 and e1−α/2 are the 1 − α/2 and α/2 quantiles of Exp(1), respec-
tively.

b) Suppose that the alternative hypothesis was Ha : δ > 1 and you observed
X = 3. Calculate the p-value of this observed statistic.
Solution:
The p-value is the probability that we would observe a test statistic as ex-
treme(or more extreme) as what we actually obsereved. Here our alternative
hypothesis is Ha : δ > 1 so our p-value will be

P (X > 3|H0 is true) = P (X > 3|δ = 1)

=

∫ ∞
3

e−xdx

= 0 + e−3

= 1/e3

c) Based on your p-value above, would you reject or fail to reject the null hy-
pothesis H0 : δ = 1 Vs. Ha : δ > 1 at the significance level of α = .1? (you
reject if the p-value is less than the significance)
Solution:
1/e3 = .04978707 < .1. So, since our p-value is less than our significance level,
we would reject the null hypothesis in favor of the alternative hypothesis.
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