Kolmogorov—Smirnov distribution (fromhttp://www.math.wm.edu/ ~ leemis/chart/UDR/UDR.html
The symbol used for the Kolmogorov—Smirnov test statisticed sample siza is typically Dy,.
Using a result from Birnbaum, Z.W. (1952), “Numerical Taltida of the Distribution of Kolo-
mogorov’s Statistic for Finite Sample Sizeldurnal of the American Satistical Association, 47,
425-441, a Kolmogorov—Smirnov random variablewith parameten has a cumulative distribu-
tion function ofD, — 1/(2n) of
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for all positive integer values afwith g(u,up,...,uy) =1loverO0<u; <up <...<up<1,and0
otherwise. Computing this integral is non-trivial, partamly for larger values oh.

The cumulative distribution function &4 forn=1is
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The general cumulative distribution function is mathewdlly intractable, but an algorithm to
calculate it for specific values af is given in Drew, Glen, and Leemis (2000), “Computing the
Cumulative Distribution Function of the Kolmogorov—Smiwtstatistic,”Computational Statistics
and Data Analysis, Volume 34, Number 1, July 2000, 1-15. Applying this algumtwhenn = 6
gives the cumulative distribution function B as
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The survivor, hazard, cumulative hazard, inverse distigiog moment generating, and characteris-
tic functions on the support of are also mathematically intractable.

The population mean, variance, skewness, and kurto¥saoé mathematically intractable. Using
the APPL functionKSRV(n) , however, one can calculate the moment®gffor any value ofn.
For example, the population meand®fforn=1, 2, ..., 6 are given in the table below.

n [1] 2 | 3 | 4 | 5 | 6
E[Dn] | 3/4 | 13/24 | 293/648| 813/2048| 134377/375000| 12906433919104




