46

po?) = b o @w?/(20%)
@) = s
log(f(x;0%)) = —1/2(log(2) + log(r) + log(c?)) — (z — p1)*/(20?)
O, 117'0'2
0l g(go(,; )) :7%+($7u)2/(204)

o) x; 02
Vv (81 g(f( ’ ))> — LV((IE*/L)Z/O])

0o? 404
_ 1

40t
1

204

Cramer Rao :




So it is efficient (unbiased and achieves CRLB)

e

It is not in conflict since the chi-square converges to a normal distribution for large n.

Exam 2014, 3

f(2:0) = 0271
log(f(x;0)) =log(8) + (8 — 1) logz
dlog(f(z;0)) 1
90 5 +10g17
9% log(f(x;0)) _ L
002 02
2 100 ( (2
10) = -F [5 1 g{ggg ,9))}
1.(6) =

s(6)=0
O—E—I—Zlogm
PSR
- n
= ——=———
> logx;

Asymtopic distribution will be normal with mean E(é) — 60 and variance achieving the Cramer Rao lower
bound: V() — 1/1,,(0) = 6%/n. So N(0,6%/n)

b

0 = —100/(—22.47) = 4.450378
1

L,(0)

A 0

0+2576—
576\/ﬁ

4.450378

10

0 + 20.005

4.450378 + 2.576
(3.30,5.60)



Exam 2012, 4

a
f(l‘ | xm79) = om?nxieil
log(f(z | Tm,0)) =log(0) + 0log xm — (0 + 1) log x Ly~ s, (X, Tim)
Olog(f(z | xm,0)) 1
=~ 4 logam, — 1
a0 9 + log x ogx
n
s(0) = r +nlogx,, — zi:logmi
s(0) =0
n
0= = +nlogx,, — log x;
5 +nlog Z g
é: n
> logz; —nlog ay,
Plog(f(z |zm,0) 1
062 e
p [Plos(i(e [, 0)] _ 1
062 e
n
L,(0) = 02
R 92
0 ~p_oo N(O,—
e N, )
b
é + ZO‘()251/ In(é) =
2.1+1.960/y/n =
2.1+1.96-2.1/v/30 =
(1.349,2.851)
Exam 2006,1
a
f(z;i | a1,a2,0%) = L —@immii—aam2)*/(20%)
V2ro?
1 2 2
L(a N ’0-2 — e*(mi*alxi—lfaaxi_g) /(20%)
(@1, a2,0%) 1:[ V2mo?
1
log(L(ay,as,0?)) = —ng(log(Q) + log() + log(c?)) — Z(xl —a1xi_1 — apxi_2)*/(20%)
1
—20%(log(L(ay, az, %)) — WH) = zl:(xl — 121 — AaTi_o)*

The last LHS is a monotonically decreasing function for L so minimizing it is equivalent to maximizing L.



1o}
Sl(ala a2) = Dan Z(Iz — A1Xi—1 — a25€¢—2)2 = 22%—1(%’ —a1Ti—1 — CL2CE¢—2)
L i
0
as Z(xz — a1 — AT 9)* = 22961'72(561' —a1%i—1 — Q2T;—2)
ag i -

7

so(ar,a2) =

31(&1, dg) = 0

0=2 lz Xili—1 — &1 Z’Qﬁ*l — dg in_2xi_l)] 0
i % i

32(d1, &2) =0

E : ~ 2 : ~ E : 2
0=2 l T;Ti—o — A1 Ti—1T;—2 — a2 $i2]
i i i

This is a simple set of two linear equations with two unknowns and is solvable.

5?2 log(L(a1,az,07)) = *n%(l/o’z) + Z(% —a1mio1 — asxi2)*/(2(0%)?)

W (1/02) = 3o~ s — anmi o (2(2))

0'2 = Z(I’z — A1T;—1 — (121'2'_2)2/77,

%

The confidence intervals are given by:

N -1
a1 2025 J11 =

0.7710 £ 1.96v0.0199 =
(0.494508,1.047492)

~ —1
a9 + Z.025 J22 =

—0.2220 £ 1.96 * v0.0204 =
(—0.501944,0.05794399)

Since 0 € CI(az), it is not unreasonable to omit the as parameter.



