NTHU MATH 2820, 2012 Solution to Homework 10
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1.(a)
Y dy
=—=>0T=Y,J=|—=|=
T T
fr(t) = (9_2 ):2(1—t)0<t<1
= T =Y ~ Beta(1,2)

(1
. the pdf of Beta(1,2) is irrelevant to 6, . T = % is a pivotal quantity.

t
FT(t):/ 2(1 —a)de =2z —2?|E =2t —t*, 0<t <1
0

1.(c)
Let a and b statisfy Fr(a) = 0.05 and Fr(b) = 0.95,

Then 0.9 =P(a<T <b) =Pla< % <b) =P~ <9< L)
By (b), we can get a=0.025 and b=0.776, [—— ] is a 90% Confidence

Interval(CI) of 6.
2.(a)

0.776° 0.025

We know X ~ x*(4) , f(z) =%2e72 and Y ~T'(2,\)
z 1
fly) =yA\e ™,y >0
1 z

z .

= ()22 M) (—
£2) = (NN (5) = 2
. X and Z have the same distribution.

2.(b)
1—a=P(xi(4) <2\Y < xi_2(4))
P(X;(:L) <A< X1—2§%/(4))

X(2).025(4) X(2).975(4)]

Then the 95% C.I. for A is | :
2Y 2Y

3.(a)
1 -]

d
-+ X ~ Beta(a, f = 1) and Y = —2alog X, |d—m| = e
(6%

1 1
= f(y) = ae 207 —¢7z2a = e Y ~ ~ Exp(\ = 2)

1 1
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Z Y, a function of data X, ..., X,, and parameter «, and its pdf is irrelevant
i=1

to «
n

. Z Y; is a pivotal quantity.

i=1

3.(c)

0.95 = P(X§ 025(2n) < _2042 log X; < Xg.975(2n))
i=1

2 n 2
Xo.025(2n) Xo.975(2n)
=P " < =2« log X; < n
(—2 > i log X ; & -2 ., logXi)

X%.025(2n) X%.975(2n) ]

. The 95% C.I. f i ) ) n
¢ 0 orais [—2 i log X, =23 "  log X,

4.
(f).
By L.N. CHS p.83 /nI(7)(# — 1) % N(0,1)
7 =X and nI(?) = E(— 8Z(XNV):AE

oT2 72
0.95 & P(Zo.025 < \/nI(7)(# = T) < Zo.o75)
vn
= P(Zy.025 < (—) < Zo.975)
Zo.015 X —  ZoosX
- p(X - 2007 o p <X - 202
SV v -
. The 95% C.I. for 7 is [X — ZO:’/—%”X,Y — ZO&—%X]
(2)-
1 1 23" X, om 1
T T e N
! § > X . 25" X 25" X
2> . ; . . i .
. P(X2 (2n) < Tl T o2 (2n)) = P(Z;lq’ =
o T oo X3.975(2n) X3.025(2n)

2> 00X 2X0 X,
X3.975(2n), Xg.025(2n)

. The 95% C.I. for 7 is | ]
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