1. (20 points) Suppose f(z;0) = ePOK(@) for some functions p, K and Xi,...,X, are a
sample for f(z;0). Find a sufficient statistic for . Give a criteria on p and K for this to be
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2 (20p nt) Suppose X1, X2 and X3 a sample from a Poisson(d) distribution. Let
and Y = X; + Xy + Xs. a. (10pt) Compute EZ[Y
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b. (10 pts) Compute E[Z] and E[Z]Y] along with Var(Z) and Var(E[Z|Y]).
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3. (20 points) a. (10 pts) Suppose Xj,..., Xy, have the N(pu,8) distribution, where
p is unknown. Let S? = —1-3°(X; — X)2 Find the most powerful test of Hp : § = 1 versus
Hi:0=2

Hint: Recall that you know the distribution of S2.
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b. (10 pts) Suppose Xi,..., Xy have the N(6,1) distribution. Is there a uniformly most
powerful test of Hy: 6 = ‘) versus Hy : 6 # 1.

M x
L/ N R
g’@\)’ el -5 (811 2K

M o et of
Jr# g Z)(>c LO%

aan ACCQJ/IK/ fZ%QC f@(‘

S TL%% Ovre c@ IQO 0 it Wﬁ
/7"\@572 Jﬂoue/g/t 7&3572\



4. (20 points) Consider the two loss functions L1(z,6) = (z — 6)? and Ly(z,6) = |z — 0] and
their associated risk functions R;(z,6) and Ry(z,8). For a random variable X, which is larger
Ri(z,0) or Ra(,0)? and why?



