1 <\~ dlog f(Xi;60) /1 < dlog f(X;56)
—ZT—E(;ZT)

i=1 i=1

1 < dlog f(Xi; 6)
\/V(ZZ Og(jg )

i=1
1 dlog L(6; X) _ E(lalog L6, X)) l@log L(9; X) _ lE(alog L6, X))
n 00 n 00 _n 00 n 00

101log L(6; X) - 1 [1.,dlog L(6; X)
WGIRELEN) W\/;V(—ae )

19logL(6;X) 1 9logL(6:X)

_n 00 _ vn a0
1 1 1
7 /;1(9) \ /21(9)
1

We have assumed that lim —(8) = 0.

n—oo 1

— N, 1)
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Therefore,
1 dlog L(6; X)

N(0, o
o — N
In the case where 0 is a vector, we have:
1 Odlog L(6; X
_w N N(O, Z)’
\Vn 00
1
where X = lim —I(0), which is a £ X k matrix when 0 is a k X 1 vector, and X =
n—oo n
(Xl’XZ’ tee ’Xl’l)'

Now, replacing 6 by 6, consider the asymptotic distribution of
1 dlog L(6; X)
\Vn 06 ’
which is expanded around @ = 6 as follows:
1 dlog L(6; X) _ 1 dlog L(6; X) . 1 6 log L(#; X)(@ 0
NG T \n 90 Vi 0000 '
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Therefore,

L 8% log L(6; X)(Q _o)~ 1 dlog L(6; X)
Vi 0600 T \n 90

The left-hand side is rewritten as:
1 8 log L(6;X)
\n 0000

— N(0,2).

1 6% log L(6; X)

Then,
1 8% log L(6; X)

Vi~ (1L

L 0log L(6; X))
0006’

N o0
—s N(,27'2x7Y = NO,Z7).

Using the law of large number, note that

1 6% log L(6; X) 1 0% log L(6; X)
2 o) lim = | -p(=—2=2"’
n 0000  nben ( 5006 )
1 log L(0: X 1
= lim - (V(M)) — lim -1(6) = %,
n—oo N 0 n—oo N
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1.

d (1 0% log L(#, X))—l (L dlog L(6; X)

n 06006 \Vn 00
¢ 1 dlog L(8; X)
WW__ - o>/
= a0 )-

Optimization (OJ O [J ):
MLE of 6 results in the following maximization problem:

max log L(6; x).
0

‘We often have the case where the solution of 0 is not derived in closed form.

= Optimization procedure

0- dlog L(6;x) _ dlog L(6*; x) . 0% log L(6"; x)

90 96 aeoe 00

Solving the above equation with respect to 6, we obtain the following:

g — P log L(0";x)\ ' 8log L(6"; x)
B A006’ 90 '
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Replace the variables as follows:

0 —> 0(i+1)’ 0* SN 6(!)
Then, we have:
Qi+ — g _ & log ;)\ 9log L x)
B 9000’ 90 '

— Newton-Raphson method (U O O OO OOOOOO)

& log L(0; & log L(0;
Replacing gOENY - Y 070 b E(—Og L x)

in the f i imiza-
9000’ 9000 ), we obtain the following optimiza

tion algorithm:

9(i+1) — Q(i) _ (E (02 lOg L(Q(l), X) ))_1 o log L(Q(l), X)

06006’ 00
. - (@)
g, (1(9(1))) 1 0log g(@@ 3 X)

— Method of Scoring (I 0 0 0)
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3 0o

0000 XO000000 f000000 F)=PX<x)0O0OOY=aX+b0O0O
O000YOOOOO gy 00000
YOOOOOO Gy OOOOODOOO0oOoooooxO

GO)=PY <y)=PlaX+b<y)

dX<y_b) a>0000
— a

ﬂX>y;b) a<0000

dX<y %, a>0000
= a _b
1—ﬂX<y )  a<000C
a
Fa_b) a>0000

= a

1—F0;b) a<0000
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gobobobooooobooboood
dF(x) dG(x)

P = f(x) P = g(x)
gdooooydooooood
1 ,yv—->b
_dG(y) ;f( p ), a>0000
s ==4"=1"1 y-b
Y ——f(—). a<o000OO

a a

[

a

gooobog

00000000 XO0O00000 fx 00000000 X=hY)0OOOOOYO
0000 g 00

g = KIS h(y)
oooo
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4 OJUooooon

goodgd
Yi:a+,8Xl~+ul~ i=1,2,---,n
Wity u, 000000000000 0000 u;~N@©,c) 000000

w, 0000000
fluy) =

L exp(--)
o) 207
0ooo
Y, 00000 g¥)OO

g(Y) = I (YDIf (h(Y)))
0000000000
00000AY)=Y-a-BX;,0000K(Y)=10000
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gobobody,0boogan

g(¥y) = Il (VIF(h(Y)) = F(h(Y))
1 1
= exp(~5 5 (Yi —a = BX)’)

2no?

gooo

u,u, - u, JOOO0O0O0O000O0UY,, Y, ---,Y, 0000000000007V, Y,
Sy, ggboooooon

n

1
g(¥1. Vs, Y)—ﬂg(Y)—(zm> Fexp(~5— ) (Y- @~ X))
i=1 i=1
0000000 o, B, 020000000000
goooooooon

KB, 0%) = 2oy exp(- 3 (Y- @~ X))
i=1
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