
Midterm II

Math 181B, UCSD, Spring 2018

Thursday, May 24th, 3:30pm–4:50pm

Instructor: Eddie Aamari

• Write your PID, Name and Section legibly on your assignment.

• You may use a calculator (any type is fine), but no other electronic devices.

• You may not use your cell phone, tablet, or computer as a calculator.

• One handwritten page of notes allowed. (both sides OK, 8.5” by 11”)

• Put away (and silence!) your cell phone and other devices that can be used for commu-
nication or can access the Internet.

• Show all of your work on your blue book; no credit will be given for unsupported an-
swers.

• Justify your answers.

Exercise I

Let X1, . . . , Xn ∼i.i.d. Uniform([0, θ]) be a i.i.d. sample of size n = 50 with uniform distri-
bution over the interval [0, θ], where θ > 0 is unknown. We take a level α = 5%.

1. Set up an sign test for deciding whether or not the 45th percentile of the X-distribution
is equal to 3. Provide a rejection region for the test.

2. Compute the asymptotic p-value of the sign test if the number of data points strictly
larger than 3 was 25.

3. With what probability will your procedure commit a Type II error if 6 is the true 45th
percentile? (Compute an asymptotic Type II error.)
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Exercise II

Recall that if Z ∼ P(µ) has Poisson distribution with parameter µ > 0, for all integer

k ≥ 0, P(Z = k) = e−µ µk

k!
, where k! = 1 × 2 × . . . × k stands for the factorial of k.

Suppose we have two independent samples

X1, . . . , Xn ∼i.i.d. P(λX) and Y1, . . . , Ym ∼i.i.d. P(λY ).

Use the likelihood ratio method to derive a testing procedure for

H0 : λX = λY against H1 : λX 6= λY

with asymptotic significance level α ∈ (0, 1). Show every step of your derivation.

Exercise III

Recall that the exponential distribution E(λ) (λ > 0) has density fλ(x) = λe−λx1x≥0. The
Kolmogorov-Smirnov test statistic of order n ≥ 1 is
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In this exercise, we observe a single real random variable X (n = 1) drawn from an un-
known distribution P . We want to test

H0: P = E(1) against H1: P 6= E(1).

For questions 1 to 4, we assume that H0 holds, so that X has distribution E(1).

1. Compute the cumulative distribution function F and quantile function F −1 of the dis-
tribution E(1).

2. Give an explicit formula for the Kolmogorov-Smirnov test statistic D1 of this test. Write
your final answer in the form D1 = max{U, V }, where U, V are real random variables to be
specified.

3. Using notation of part 2, give the distributions of U and V . Describe them using classi-
cal distributions and sketch their densities.

4. What is the distribution of D1? Describe it using a classical distribution and sketch its
density. (Hint: first compute its c.d.f.)

5. Give explicitly the rejection region of the Kolmogorov-Smirnov test of level α ∈ (0, 1).
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