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STAT 721 —— Midterm Exam — October 31, 2005

e S olutions

1. Let X be a random variable uniformly distributed on (-2, 1) ~that is,
its pdf is f(z) = 1/3 for z € (—2,1); = 0 elsewhere.

(a) Find the pdf of ¥ = 3(X +2)% 5. | |
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(b) Find the pdf of W = X?2.
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2. Suppose that the random variable X has pdf
F(o) = -Iﬁscc"leI f0<z< oo
elsewhere,

where o > 0.

(2) Find the moment generating function of X. (Be sure to indicate the
range of values of ¢ for which Mx (%) exists.)
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(b) Let X;, X be a random sample of size 2 from the distribution given
above. Find the pdf of ¥ = X/ X.
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3. Let X3,..., X, beiid. random variables, each with pdf

f(m):{ I for0<z <

0  elsewhere,

where @ > 0.

(a) Find a sufficient statistic for .
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(b) Show that the sufficient statistic (found in part (a)) is complete.
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4. Let X;,..., X, beiid., each with pdf

se=x2e ®/F for0 <z < oo
_ | amiie
fo(e) { 0 elsewhere,

where 8 > 0.

(a} Find a complete sufficient. statistic T' for 8.
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(b) Let the statistic W be defined by W(Xy,..., Xn) = X)/X(n). Is the
statistic T' (of part (a)) independent of the statistic W7 Give a careful justi-
fication of your answer. You are allowed to make the additional assumption

~ that the sufficient statistic of part (a) is minimal sufficient. ’
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