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Fitting of the Cumulative Function for a Distribution
of Statistic from the One-Sample Anderson-Darling

Test
The Anderson-Darling test uses a statistic:

W 2
n = n

∫ +∞
−∞ (Fn(x)− F (x))2 ψ (F (x)) dF (x), (1)

where u = F (x) is cumulative function of a known distribution; Fn(x) is cumulative function of an empirical
distribution; ψ (u) is weight function; n is sample size [1],

to estimate the amount of an empirical distribution deviation from a given distribution.
The statistic (1) withweight functionψ (u) ≡ 1 for large samples has a distributionwith a cumulative function,
which is approximately expressed by the formula:
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where Γ(x) is gamma function;K (µ, x) is modified Bessel function of the second kind [1].
The complexity of calculating the significance points for a given significance level, the dependence of the
expression of function (2) on the type of theoretical distribution when its parameters are unknown, led to the
absence of the Anderson-Darling test, for example, in the Excel spreadsheet editor Maple math software. In
practice, tabulated values of significance points are mostly used [2].
In these theses, it is shown that a cumulative function A1(z) can be fitting with satisfactory accuracy by a
cumulative function belonging to a generalized family of cumulative functions as:
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where ν > 0, ω > 0, G(z) is cumulative function of a continuous distribution [3].
It is proposed to choose the cumulative function of Weibull distribution as the function G(z):

G(z) = 1− exp
(
−
(
z
θ

)c)
, (4)

where z ≥ 0, θ > 0, c > 0.
It is shown that at the values of the coefficients: c = 1.1365, θ = 0.2263, ν = 0.0217, ω = 20.5000
the mean square error of approximating the cumulative distribution function (2) using functions (3) and (4)
is Q = 1.7359 · 10−7. Calculations were performed with double precision in Maple software. The given
numerical values are rounded to the fourth decimal place.
When using the proposed fitting, the significance points of the Anderson-Darling test coincide with those
previously published up to and including the second decimal place.
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