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TABLE 2. Consistent results of different swap algorithms.

Algorithm Source

No.
signifi-

cant
trials

Tail
probability

Average
C score 1 SD

Gotelli Swap
Gotelli Swap
Independent Swap
Manly Swap
Gotelli Swap

EcoSim 3.0
EcoSim 7.0
EcoSim 7.0
Manly and Sanderson (2002)
Manly and Sanderson (2002)

0
0
0
3

20

0.079 (0.015)
0.078 (0.019)
0.077 (0.008)
0.071 (0.022)
0.041 (0.009)

13.767 (0.009)
13.756 (0.013)
13.752 (0.004)
13.750 (0.013)
13.730 (0.012)

0.092 (0.004)
0.124 (0.007)
0.124 (0.007)
0.127 (0.009)
0.113 (0.006)

Notes: All tests use the random 15 3 15 matrix presented in Manly and Sanderson (2002: Table 1). Out of 20 simulation
trials, results are presented for the number of significant results (P , 0.05), average P value, C score, and standard deviation.
Standard deviations for each of these averages are given in parentheses. Only Manly and Sanderson’s (2002) implementation
of the Gotelli Swap generated nonrandom results for their random test matrix.

the 100 for which the null hypothesis was rejected (P
, 0.05) in either tail of the distribution. For a set of
100 random matrices, a well-tempered null model
should reject the null hypothesis for approximately 5
matrices in each tail of the distribution. We obtained
this result for all 3 of the swap algorithms we tested.
There was no evidence of an excessive Type I error
rate for the Gotelli Swap, which confirms other bench-
mark tests (Gotelli 2000, Gotelli and Entsminger 2001).

Third, we were unable to reproduce the results re-
ported in Manly and Sanderson (2002). When we ap-
plied the Gotelli Swap as implemented in EcoSim 3.0
to the random matrix they presented in their Table 1,
we never rejected the null hypothesis in 20 trials, and
generated an average P value of 0.079 (Table 1). The




