
STAT 512 sp 2020 Exam I

Karl B. Gregory

Do not open this test until told to do so; no calculators allowed; no notes allowed; no books allowed; show
your work so that partial credit may be given.
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1. Let X be a rv with cdf given by FX(x) = x2/π2 for x ∈ (0, π) and let Y = − log(X/π).

(a) Give the pdf of X.

(b) Give a transformation of X which will have the Uniform(0, 1) distribution.

(c) Give the transformation of a Uniform(0, 1) random variable which can be used to generate a real-
ization of the random variable X.

(d) Let X1, . . . , X5 be independent rvs with the same distribution as X. Give the pdf of X(3).

(e) Give the support of Y .

(f) Find the pdf of Y .

2. Let X and Y be independent rvs such that X ∼ Poisson(3) and Y ∼ Poisson(5) and let U = X + Y .

(a) Give the support of U .

(b) Give the mgf of U .

(c) Write down the pmf of U .

3. The order statistics U = X(k) and V = X(k+1) of a random sample X1, . . . , Xn
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for each k = 1, . . . , n− 1. Let R = U/V and M = V .

(a) State whether U and V are independent and explain how you determined your answer.

(b) Give the support of the random variable pair (R,M).

(c) Give the Jacobian of the transformation.

(d) Find the joint pdf of R and M .

(e) State whether R and M are independent and explain how you determined your answer.

(f) Describe in words how you would obtain the marginal pdf of R.
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