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MAXIMUM LIKELIHOOD ESTIMATION OF TRANSLATION
PARAMETER OF TRUNCATED DISTRIBUTION II'

By MiCHAEL WOODROOFE
University of Michigan

Let f be a density which vanishes for negative values of its argument
and varies regularly with exponent & — 1 at zero, where 1 < a < 2. Fur-
ther, let f; denote ftran§lated by #. We find and study the asymptotic
distribution of the MLE 0, based on a sample size n as n — co.

1. Introduction. Let X, - --, X, be independent random variables with com-
mon density f,, where ¢ is unknown and
fox) = flx = 0), —00 < x,0 < oo

We shall consider here the case that f is a known, uniformly continuous density
which vanishes on the interval (— oo, 0) and is positive on the interval (0, o),
and we will be particularly interested in the case that

(1.1) f(x) ~ ax*7'L(x) as x—0,

where 1 < a < 2 and L(x) varies slowly as x — 0. In particular, this includes
the case that

(1.19) f(x) ~ cax! as x—0

withe >0and 1 < a < 2.
Let #, denote the MLE (maximum likelihood estimate) of ¢ and let 7, be a
sequence of positive numbers for which

(1.2) nr L) — 1

where L is as in (1.1). (We may take y,~" = nc in the special case that L(x) —
¢ > 0as x —0.) In this paper we shall show that

0. — )1
has a limiting distribution H, under some regularity conditions which imply
(1.1). We shall also study this limiting distribution function.
It is interesting to remark that the minimum

M, = min (X, ---, X,)

also converges to ¢ at the rate 7, if relation (1.1) is satisfied. In fact, it is easily
deduced from Lemma 4.1 of this paper and Example (b) of [5], page 270, that

(1.3) lim Pr[y,' (M, — 0) > (] = e*"
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