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2% The assumption of equal variances, which was made in Exercise §.41, is not always
tenable. In such a case, the distribution of the statistic is no longer a t. ‘Xndeed, theré
is doubt as to the wisdom of calculating a pooled variance estimate. (\T}us“probl.em, of

al, is, in general, quite & difficult

' making inference on means when variances are unequ : ‘
one. Tt is known as the Behrens—Fisher Problem.) A natural test to try is the following

modification of the two-sample ¢ test: Test

Ho: px = My versus Hi:px # pys

=1

The exact distribution of 77 is not pleasant, but we can approximate the distribution
using Satterthwaite’s approximation (Example 7.2.3).

{(a) Show that
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(b) Argue that the distribution of T’ can be approximated by a t distribution with
degrees of freedom.

Problem 1. TLet X Dbe a random vector distributed according to the

probability measure ?ﬁ : Suppose that ﬁ is the
.? M-L.E. of 8 . Define 1 =h(6) and let fn(x) denotes
the density function of X in terms of n - ™~ Show that
. n
the M.L.E. of 1 1s h(8). (Hence M.L.E. is
unaffected by reparametrization.) Assume that h s a one
to one function.
Problem 2. Iet Xl,...,xn be 1.i.d. with density of Xl being
f(x,8) = E (
» 8 = exp[-(x-u)/o] X ) u
2
where § = (u,0), u,02 both unknown wueR and o > O.
(a) TFind the m.l.e. of wu and o°
(b) Find the m.l.e. of PE}[X1 > t] for t> u.

Problem 3. Let £y5+-., X, Dbe a sample (i.e.i.i.qd)
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from a uniform

distributi 1 =
ribution oyer [6 -5, 8+ = -1. (Note: The
. letilbution has positive density at the end points
. 1

6§ -5 and & + 5 ). Show that any T such that
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where X,,+ = min X. and Xs.x = max X.



