1.3 Model estimation: Background:

Let

I(B) = loglf(y,6,9)] = log{fly, h(xp), $1},
where 0 = h(xp). Let
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If B1x; is the maximum likelihood estimate (MLE), then
u(B) =o.
Further, by mean value theorem,
6U(B)

~UBy) =U(B) - UBy) = (B —Bo) = —AB)(B - Bo),

where B* € By, B]- Thus,
B—Bo=A"(B)IU(Bo)
& B =Bo+A(BIUB).
Motivated by the last equation, two algorithms can be used to obtain the maximum
likelihood estimate f3.
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d B = |B(t+1)2| be the maximum likelihood estimate at the
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Let B, =

lBth lB(t+1)pJ

t—th and (t+ 1)th iterations, respectively.

1. Newton-Raphson method:

Beor =B+ A (BIU(B,),t=0,1,2,-

or

A(B)Bis1=AB)B. +U(B,), t=0,1,2,--

2. Fisher’s scoring method:

Ber1 =B+ I_l(ﬁt)U(Et)’t =012,

or

1(B)Bs1=1(B)B: +U(B,),t=0,1,2,-

where
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The converge criteria are:

1. ||[By+1— Bu|| < &1, &1 is some pre-specified small number.
2.|\U(By)|| < &2, & is some pre-specified small number.

Note:
U(PB) is called the score function while I(B)is called the information matrix.



