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Asymptotic Properties of Weighted LS Estimates
in Some Logit Models with Fixed-Effects

Yusaku KATAOKA

Abstract

In many respects the simplest way of representing the dependence of a probability on explanatory

variables so that the constraint 0 < p < 1 is inevitably satisfied, is to postulate a dependence for i and ¢,
6)) b= exp(x;0)/[1 + exp(x]0)],

@ 1-p,=1/[1 + exp(x,0)].

Here, X} is a row of known constants and 6 is a column of unknown parameters. Equations (1) and (2)
are equivalent to

®) fu=log (01 (1 = .) =x76
or, collecting the TN values (i = 1,...,N;t = 1,...,T) together, we can write
@ f=x'6.

We call f,= log(#./(1 —b,)) the logistic transform of the probability , £ and (4) a linear logistic
model.

If we let

®) U,=log(b,/(1 —5,)) ., : maximum likelihood estimates of p,
then we can write
(©6) U,=x,0+¢€,
=a+u,+0 +x,B+e€,
Zc,,u,: 0
26;6[= 0
€,=log(D.,/(1 =) — log (D, 1(1 — D))
= (P11 =) (D= 1))

where the €, are independent, approximately N (0, o} /nir) . This is essentially a normal regression

model, but with variances unequal and depending on the unknown parameters. If we knew the 0}, we

could rewrite (6) as
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@) Ujw,= (ot + u;+8,+x,B)w,+ €]
where @,= o,/,/ n, and the € are independent N(0,1).

The purpose of this paper is twofold: first, to apply the method of least squares to (7) above by
replacing @, with their maximum likelihood estimates, @ ,= &,//n, = (9,/(1 — ﬁ,,))im I/n, s

second, to derive the asymptotic variance-covariances of rusulting LS estimates for large 7, N and 7,

Keywords : logit approach, fixed-effects, panel data models, weighted least squares, asymptotic

variance-covariances



