1.4 Model estimation: IRLS:

1. Score function and information matrix:

Let the responses Y;,i = 1,:--,n, have the distribution in the exponential family,

taking the form
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Thus, the log-likelihood function for the ith observation is
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The likelihood function is
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Thus, the score function is
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2. Fisher’s scoring method:
The Fisher’s scoring method is

[I(Bt)Bt+1]r = [I(Bt)Bt]r + Ur(Bt)’r =1,2,-,p,

where [I(B;)B¢+1]. and [I(B.)B.] are the rth component of I(B,)B..1 and

1(B,)B., respectively. Then,
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The right side of Fisher’s scoring equation is
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while the left side of Fisher’s scoring equation is

S 1 -
[I(Bt)Bt+1]r = Td’)z WX T (t41)is
i=1

where
%]

Zy =Ny + [(}’i — M) Em
i

B=PB:
Thus, Fisher’s scoring equation can be reduced to
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3. Iterated reweighted least squares (IRLS):
The above equation can be expressed in matrix form,
X'W(2z, — XBe+1) = 0,

where
X11 X122 T X1p wy O -0 Zn
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Then, the maximum likelihood estimate at the (t + 1)th iteration is
X'W,z, = X'W XBe11
& Brr1 = XWX)IXW, 2,

Note that Etﬂ can be thought as the weighted least squares estimate with weight
matrix W,, covariate matrix Xand the response vector z,. Thus, Ft,t =0,12-
can be generated by

B1= (X'WoX)'X'W,z,

Bz = (X'W1X) ' X'Wyz,

Bii1 = X'W X)IX'W,z,
Note that the weight matrix W, is reweigthed (changed) at each iteration.

Therefore, we also refer to Et, t=0,1,2,--, as iterated reweighted least squares
estimate.



