1.3 Testing Goodness-of-Fit of Distribution Models < 293

It may be emphasized that because there is some arbitrariness in the choice of.the
significance level a, the chi-square goodness-of-fit test (as well as the Kolmogorov—Smirnov
and the Anderson-Darling methods, described subsequently in Sects. 7.3.2 and 7.3.3) may
not provide absolute information on the validity of a specific distribution. For example, it
is conceivable that a distribution acceptable at one significance level may be unacceptable
at another significance level; this can be illustrated with the shifted gamma distribution of
Example 7.8, in which the distribution is valid at the 1% significance level but will not be
valid at the 5% level.

In spite of this arbitrariness in the selection of the significance level, however, such sta-
tistical goodness-of-fit tests remain useful, especially for determining the relative goodness-
of-fit of two or more theoretical distribution models, as illustrated in Examples 7.7 and 7.8.
Moreover, these tests should be used only to help verify the validity of a theoretical model
that has been selected on the basis of other prior considerations, such as through the appli-
cation of appropriate probability papers, or even visual inspection of an appropriate PDF
with the available histogram.

7.3.2 The Kolmogorov—Smirnov (K-S) Test for Goodness-of-Fit

Another widely used goodness-of-fit test is the Kolmogorov—Smirnov or K-S test. The
basic premise of this test is to compare the experimental cumulative frequency with
the CDF of an assumed theoretical distribution. If the maximum discrepancy between
the experimental and theoretical frequencies is larger than normally expected for a given
sample size, the theoretical distribution is not acceptable for modeling the underlying popu-
lation; conversely, if the discrepancy is less than a critical value, the theoretical distribution is
acceptable at the prescribed significance level .




