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Comment

H. E. Daniels

It is a pleasure to congratulate Nancy Reid on her
masterly review that will be much cited by present
and future statisticians. Indeed, it is so comprehensive
that it leaves one little room for comment. However,
I might venture to make one or two remarks.

Statisticans have naturally felt more at home with
the conjugate density approach to the saddlepoint
approximation, but the appearance of Lugannani and
Rice’s formula for tail probabilities has forced them
to face up to the complex variable approach for which
there seems no alternative in that case. As might be
expected, applied probabilists have been more at ease
with analytic methods. Borovkov and his coworkers,
starting with his basic papers (1960) on the maxima
of sums of random variables, have used the saddle-
point method systematically in applications to bound-
ary crossing problems and queuing theory. Not being
concerned with inference as such, the work is under-
standably not quoted in the present review. Again, in
Chapter 5 of their well known book “Queues,” Cox
and Smith (1961) indicated the value of the method
for approximating to the distribution of busy periods
and similar quantities.

Turning now to the review itself, perhaps too much
can be made of the difficulty of computing the
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cumulant generating function (see comments in Sec-
tions 5 and 6). Given a knowledge of the basic density,
the computation of the cumulant generating function
and its derivatives can be routinely carried out without
having to know its analytic form. In fact, it is because
one can do the same thing with the empirical distri-
bution function that Davison and Hinkley’s successful
application of saddlepoint methods to bootstrapping
is possible. With even moderate computing facilities
such difficulties lose their importance.

My final remark relates to the work on bootstrap-
ping just referred to. Davison and Hinkley show con-
vincingly that saddlepoint approximations reflect
accurately the results obtained by simulation, with an
enormous saving in computer time, particularly when
considering conditional distributions. However, there
remains a nagging doubt when the data set is of
moderate size. Because one is sampling from a distri-
bution with finite support when the underlying distri-
bution is, for example, normal, there may be a bias in
the bootstrap or saddlepoint estimates near the tails.
My colleague G. A. Young and I are currently looking
into this bias using a combination of saddlepoint and

.simulation techniques and hope to report soon on our

findings.
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