Math 580 2017 Exam 2 Name

1) Suppose that

X 49 2 -1 3 0
X | N 25 -1 5 =30
Xy 4 9 |’ 3 -3 5 0
b # 4 0 0 0 4

a) Find the distribution of Xs. A N (/ 25 G )
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b) Find the distribution of (X, Xa)7. 1 /( ¥ /
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c¢) Which pairs of random variables X; and X ; are independent?
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2) Recall that if X ~ N,(u, X), then the conditional distribution of X, given that

Xy = @5 is multivariate normal with mean p, + 21555} (25 — p1,) and covariance
Z — B1%55 3.
Let Y and X follow a bivariate normal distribution
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a) Find E(Y|X). — wY L (_,,UJ‘[ 7 /2,{4 17 :
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b) Find Var(Y|X).
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C- 3) Suppose Y1, ..., Y, are iid with moment generating function
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for ¢ < A/(20*) where § > 0 and A > 0. Find the mgf of W = Y7, ¥;
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4) Let Xq) = mini<;<p, X;. If X1, ..., X, are iid exponential(1) random variables, find
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5) Let X, ..., X,, be independent identically distributed random variables with pdf

_ [T 4 A a4 P
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where z and o are both positive. Find a sufficient statistic T(X) for o.
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6) Let Xi,.. X be independent identically dlstnbuted random variables with pdf
(probability den31ty function) A gy W ) t¢y |
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where z, ¢, and \ are all pos1t1ve ASSUME ¢ IS KNOWN. find a complete sufficient

statistic for ).
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7) Let Y1, ..., Y, be iid with pdf f(y) = 6 exp[(d — 1) log(y)]I(0 < y < 1) where § > 0.
Find a mlmmal sufficient statistic for 6 using the the Lehmann Scheffé LSM theorem.
(Do not use REF theory.)
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