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Watson (1962) introduced a distribution-free test of
the null hypothesis that two samples come from the
same population. The computed statistic, U2

, depends
on the relative ranks of the observations in the two
samples, and not on the starting point of the measure
ment scale. Thus, while it may also be used for data
measured on a linear scale, the test is especially useful
for data on a circle, for which conventional hypothesis
testing is inappropriate.

Common data from a circular scale of measurement
are compass directions or clock times; parametric
testing for such data is possible (see Batschelet, 1965,
1972; Mardia, 1972; Zar, 1974, 1976). Watson's non
parametric test is described in Batschelet (1965,
pp. 35·36), Mardia (1972, pp. 201-203), and Zar (1974,
pp. 324.326). A computer program has been developed
that performs Watson's (1962) calculation of U2

, appro,
priate for either nontied data or data tied within and/or
between samples.

The most extensive tables of critical values of U2

are in Zar (1974, pp.575-576). Stephens (1965) gives
Pearson curve approximations for some large sample
sizes. For large samples, a normal deviate may be
calculated as:

[(N + 1}/12NJ - U2

Z = ,
[(nl - lXn2 - lXN + I)/360Nnl n2] %

where n, and n2 are the two sample sizes, and
N =n, +n2 (see Mardia, 1972, p. 202; Stephens, 1965).

Input. The input data are the observed measurements

from two samples. The input format is at the user's
option.

Output. For each of the two samples, the frequency
and cumulative relative frequency of each datum is
given. The Watson U2 and the two sample sizes are
given; with these, one can consult a table of critical
values.

Computer and language. This program is written in
FORTRAN IV and was prepared and tested on the
Northern Illinois IBM 360/67 computer.

Restrictions. The present program is limited to
sample sizes of 99, but this limitation may be changed
readily by modifying one FORTRAN statement.

Availability. A source program listing and
documentation for program use may be obtained
without charge from Jerrold H. Zar, Department of
Biological Sciences, Northern Illinois University,
DeKalb, Illinois 60115.
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