Homework #11
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L(0,v|x) =
is increasing in v < x(1), ¥ = (1), where w = II_,x;. Note that
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L(0,v|x) =nlogl + nblogv — (0 + 1) logw,
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Thus, 0 = %T.
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we have A\(z) < ciff T < ¢ or T > co.
c) As
6”’0”9
IX 0y Xy (U5 ) = n!mlvﬁugmgun

and )
nfu™
fX(l) (u1) = Wlulzm
1

the conditional density is
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Thus, X (g, -+, X(») are the order statistic of conditionally i.i.d. random variables Xy, X,
with common pdf f(z|0, X(1)). Then, given X (1), the random variables X5/ Xy, -+, X,/ X1
are conditionally i.i.d. with common pdf
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9(o10) = g lana.
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Since the density of 2log X5/ X (1) is the same as x3, we see that 2T ~ X3(n_1)-
8.6. a), b) As

1 1 1

we have ) )
E(é’,u|x,y):—nlogQ—mlogﬂ—EZ:p—;Zy.
Thus
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Therefore
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8.7. As .
L0 Ar) = 1o 8001,

is increasing in ¢ < x(;), we have 0 = X
As

L(0.\z) = —nlog A — %(5; —9),



we have

and hence,

Similarly, we have ) ) o
90 :O/\X(l) and )\0 :X—Qo.

If xq) <0, then A(z) = 1. If 24y > 0, then 0o = 0 and Ao = . Hence

Reject Hy if
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b) Similar.
8.8. a) Note that
L(0,alz) = T, o ( L (2 9)2)
; = 1 Xp | =55 (@i —
"Varad P\ 20
= (2mah)"*exp (_Qna <ﬂ;2 —2z+0

So
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L(0,alx) = —g log(2maf) — 22 ( -2z + 9) :
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Taking derivative, we have

1
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20  2a 02
and )
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Thus o
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Suppose a = 1, then
__n _n (M2 o
£(6)) = — 5 log(2n6) — - ( 2 25+ e) .
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So

260 2 02
and nl 2m
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Thus
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Therefore

(271'@0)_”/2 exp (—% (\/m — 2:2'))

(2r(ms — 72) " esp (3

=2 —n/2
= (mzé T > exp <—Z (\/1+4m2—25—1)>.
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Reject Hy if
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