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Solutions Stat354exam UNE June 2008
Question 1 14

a.
Fxy(z,y) = fx(x)fy(y)
1
= (27r)*1 exp{—§(:v2 +y2)}
= rcosf
= 7rsind
ro= a2+ y? 0<r<o
6 = tan'(y/x) 0<60<2m
or Ox :
B o % | | cosf® —rsinf |
‘]_’2—7@{%‘_ sin @ TCOSH'_
1
fro(r,0) = (27r)_1 X 7 X exp{—§(x2 + y2)}
= (2n) ' xrx exp{—%(ﬁ)
= fo x fr wherefo = (2m)! | fr = rexp(—r?)
b.

fs(s) = / (@) () (s — 2)da

_ / )\26—)\x6—)\(s—x)dx
0

= MNe™xs s>0

Question 2 is on page 2
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Question 2 17

(a)
v, (Y1, 4n) = n(n = 1) [F(yn) — F<y1>]n_2 f(yn) f(y1)

(b)
T =Y —Y1 Yo =T+0
v = Yy =0
J :‘(1) }' =1 a<y1 <y, <b
fry =n(n—1)[F(r+v)— F)]" 2 f(r +v)f(v)
a<v<b—1r 0<r<b—a
(c) -
frlr) = [ nln = DIFG+0) = PP F0) (0 + 0)do
(d)

f(r) = 2% x I10,00)(2)
F(z) = [—e’Qu}g =1l—e*

Fr(r) = / n(n—1) [—672” — 672("’”)]71_2 x 2e20) w2072y
0

= / n(n—1)[e™(1 - 6_2(”_”))]"72 x de” e dy
0

o0

= dn(n —1)(1 — e 20—0))n= 2/ e 2" dy
0

= dn(n — 1)(1 = e 202 e 2n] ¢
= 2(%—1)(1 —2(r v))n 2

Pr(R<4) = 2(n—-1) /00(1 — e "2y
= 2(n—1) :

Question 3 is on page 3
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Question 3 16

(a) (i) Weibull

B(6) 0

h(x) = Ar X [(0700) (QZ)
p(d) = -0

k(z) = z*

(ii) Negative Binomial

o) = (x+)\—1> o°

A e (1) o)

B(f) = exp{—Alog(l1+0)}
x4+ A—1)!
hz) (x!()\ - 1)'>
p(0) = log(6/(1+9))
k(x) = =x
(b)
X~ f(x;0)

T = t(X) is a sufficient statistic for € if and only if we can find 2 functions g and h

such that f(x;0) = g (t(x);0) h(x) where for every fixed value of t(x), h(x) does not
depend upon 6.

(c)

f@i6) = 629 x Lo (x)
f(x;0) = 0"(z122... Ja) ' X I(0,1)(%)

= 9”(%’11’2 . ,Z‘n)e X —
T1T2...,Ty

Therefore X1, X, ... X, is a sufficient statistic for 6.

Question 4 is on page 4



Question 4 16

(a)

ol
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ol

op
0

zn: alog B+ (a —1)logx; — Bx; — log(T'(«))

=1

nalogf+ (o — 1) Zlog x; — HZ:UZ- — nlog(T'(a))
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—E{ % e
B0 032
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0%¢ n
E(%) = g

where
nlog 3 + Z log x; — ”IF(((S)
o (e Py
[(a)?
ERRe
32

()T (a)-T"(a)?
-n (—F(a)g ) 0

/62
log L(#) = —nlog@—zgxi
or —n Z%Z _n_
@ - 9 e gt
o0\ n?, 9 n262 n
£(g) = P(Fe-9) =T =5
CRLB = 1/I, =6%/n
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" log(2n) - % S (i — 0)°

n(z —0)

n*var(z) = n?/n =n

nfl

Therefore z has variance 1/n



