7.5.3.
K(x) = log(x), p(6) = 8 — 1, q(0) = log(6)
So log(x1) + ...+ log(xn) is a complete sufficient statistic for 6.
So the geometric mean is also a complete sufficient statistic for 6.

7.5.5
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Sop’ (O)E(K(X)) = —q'(6).
For variance, take second derivative and exchange integration and d/d6.

7.5.6
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However the integral equals one since the integrand can be treated as a pdf,
provided v < 0 +1 < 4.

7.6.5 For part (a), since Y = > | X;, we have

PIX: <1Y =y] = P[X1=0Y =y]+ P[X; =1V =]
PEX: =0} {31, Xi = y}]
P(Y =y)
PG =10, X =y 1))
PY =vy)

e~fe=(n=Df[(n — 1)6)¥ /y!
e~ "0 (ng)Y /y!
&0~ 1)g]y1/y— 1)
e 9 (nf)v/y!

(n—-l)y Y <n~1>y
= +
7 n-—1 n
_ y
- () (et
7 n—1

Hence, the statistic (%2)" (1+ -X5) is the MVUE of (1+ ).
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That is, the MVUE estimator is

( 2{5‘()"“1.

Of course, this is approximately equals to the mle when n is large.

768 P(X <2)= fi(l/@)e“z/e dr=1-¢"2/% Since X = Y/n, where Y = 3 X,
is the mle of 6, then the mle of that probability is 1 —e~2/%X . Since I, (0,2)(X1)
is an unbiased estimator of P(X < 2), let us find the joint pdf of Z =X and
Y by first letting V = X3 + Xo,U = X1 + X5 4+ X3 + ..... The Jacobian is
one; then we integrate out those other variables obtalmng

(y —z)n—2ev/?

(n=2)0 , 0<z<y <o0.
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Since the pdf of Y is
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we have that the conditional pdf of Z, given Y = y, is

7.7.3
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Hence 3> X2, 3°V2, 5" X.Vi, > X;, >, Y; are joint complete sufficient statis-
tics. Of course, the other five provide a one-to-one transformation with these
five; so they are also joint complete and sufficient statistic.



7.7.9 Part (a): Consider the following function of the sufficient and complete statis-
tics
n
W= ) (X - X)X - X)
=1
n
= Y XX -nXX.
i=1
Recall that the variance-covariance matrix of a random vector Z can be ex-

pressed as
cov(Z) = E[ZZ') — E[Z)E[Z)'.

In the notation of the example, we have

k3 k3
E) XX = E[X;X] =nE +nuu'.

=1 =1

But the random vector X has mean u and variance-covariance matrix n~13.
Hence,

EXX]=n"13+ puu'.
Putting these last two results together

ie., 8= (n—1)"'W is an unbiased estimator of 3. Thus the (i, j)th entry
of S is the MVUE of ;5.

7.7.12 The order statistics are sufficient and complete and X is a function of them.
Further, X is unbiased. Hence, X is the MVUE of L.



