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6. Concluding Remarks

Both limit theorems involve non-negative random variables, namely,

square L2-norms. As such, one possible guide to the rate of convergence

is the sample size required before zero is 3 standard deviations from the

mean under the approximating Normal distribution. In the one-sample case,

this requires log n =3(3 log n)~ or n > 5 x 101~ For 2 standard

deviations, one requires n ~ 162,755. The results are similar for the

2-samp1e statistic. By this, one sees the extreme slowness of the conver-

c::nIIIA..,~rl norms

find functions of the statistics for which the convergence is much improved.

Behnen (1974) used the L2-norm itself, that is, the square-root transformation,

for his Monte Carlo simulations. Here, the asymptotic variance is constant

and the corresponding sample sizes are 854 and 20, respectively.

Monte Carlo simulations of sample sizes n = 4(1)10 (20,000 replications)

and 50 (5,000 replications) for the log transformation have been carried out

by Scholz (personal communication). They indicate tails that are still too

heavy for n =50. Behnen (1974) had earlier provided simulations for the

two-sample statistic for selected sample sizes up to m=n =100. Although

the convergence is slow, the fit was sufficiently close to suggest the

asymptotic normality of the statistic.

It is possible to generalize the representation approach used for

Theorem 3.1 to obtain an alternate proof of the two-sample result, Theorem

5.1. The only difficulty is in defining a suitable I randomization' of the

coincidences that can now occur in order that the resultant distribution of
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heights remain the same as in (2,2), The coincidences enter because fm•

unlike Fmt has its jumps occurring at the equi-distant points' {i/N}.

One approach is to affix small (continuous) random perturbations to these

points to prevent ties among the slopes of the segments of the concave

majorant without changing ~ignificantly the value of the statistic. Once

this is done t one uses Negative Binomial rather than Gamma random variables

for the {Sj'i}'
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