STAT354

Solutions to 1998 STAT354 exam
Question 1 1
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Question 2 1

(@)
Fe(o) = @) gl exp {0 - - )}

(b) ¥ = PP’

(i
(ii

(iii

) Y =P (X —p)

) X is a square symmetric, positive definite matrix

) A linear combination of normal random variables is also normal.
(iv)

E(Y) = E(PTHX —p)) =P 'EX)—p=0
var(Y) = P 'var(X)(P)!

= PPyt =P'PP(P) =1

Qz’NUZXEi
(d)
3 2.25 —0.5
oy~ (525 57)
Y ~ N(2,7)
0.75
corr( Xy, X = —F—==0.2
(X3, X3) V2.251/6.25
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Question 3 1

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

(b)
T =Yy~ Y1 Yo =T+
v n N =0
J '(1) }‘ =1 a<y1 <y, <b
frv =n(n—=1)[F(r+v) = F)]"™ f9r +v) f(v)
a<v<b—r O0<r<b—a
(c) -
frlr) = [ = DIFG+ 0) = PP F0) (0 + v)do
(d)

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

Fr(r) = / n(n—1) [—672” — 672("’”)]71_2 x 2e20) 20720y
0
= / n(n—1)[e™(1 - 6_2(”_”))]"72 x de” e *dy
0

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

= dn(n — 1)(1— e 2002 e 2n] ¢
= 2(n_1)<1 —2(r v))n 2

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

(a) (i) Weibull

B(6) 0

h(x) = Ar X [(0700) (QZ)
p(d) = —0

k(z) = z*

(ii) negative Binomial

o) = (x+)\—1> 6”

T (14 0) e

R (2) )]

B(f) = exp{—Alog(l1+0)}
(x+A—1)!

W) zl(A —1)!

p(0) = log(6/(1+9))

k(x) = =x

fla;0) = 02°7" x I y()
f0) = 0wy w,)" 7 X To1)(%)

= (9”(.1'1]}2 R ,:z:n)e X —
1T ..., Ty

Therefore X4, X5, ... X, is a sufficient statistic for 6.
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Question 5 1

(a)

S alog i+ (o — 1)logr, — B, — log(T(a))

nalogf+ (o — 1) Zlog T; — Bin — nlog(T'())

14
i=1
ig
9Boa 02
where
ol nl'(«)
% nlogﬂ+21ong— o)
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ol no
"
0%l —no
0B 5
0?( 0
0[0«

12

STAT354



log L(9)
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CRLB

= n*var(z) =n’/n=n

n—l

T has variance 1/n
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Question 6 1

sup(L) = sup (H"exp(—Gin))

0>0 0>0

sup (L) =

0<0<60o

2T —
on exp(—@gzwi) if n > 00

(s5) e

{1 if 2 <6,

—2log A ~ XIQc—l
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