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Although Fayle and Manica (2010)
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Fayle and Manica (2010) explored the behavior of the “sequen-
ial swap algorithm” in null model analysis. This procedure uses a
inary presence–absence matrix (rows = species, columns = sites or
pecies) to test for non-random patterns of species co-occurrence.
ne standard approach is to compare an observed matrix to a set
f random matrices that have the same row and column totals (the
fixed–fixed” model of Gotelli (2000)). Creating a set of such ran-
om matrices is challenging. A simple and popular algorithm is to
egin with the observed matrix and randomly select two rows and
wo columns. If the resulting 2 × 2 submatrix is of the form [0101]
r [1010], the elements in the submatrix can be swapped, which
reates a new matrix that retains the observed row and column
otals. If the matrix is repeatedly swapped in this way, a large set
f distinct matrices can be obtained that all have the same row and
olumn totals (Connor and Simberloff, 1979).

Fayle and Manica (2010) showed that the results of the anal-
sis are potentially sensitive to the number of swaps used and
ecommend using at least 50,000 swaps to achieve stable results.
n this kind of analysis, it is typical to use a “burn-in” series of ini-
ial swaps to remove transient effects. For example, the EcoSim

oftware (

did not report it in their
of 30,000 initial swaps (A.
e directly comparable, for
algorithm. It is the length

umber of swaps per se, that
ance of the swap.
ggest that the behavior of
very sensitive to the num-
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port that a co-occurrence
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heir Figure 4, the Type I
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ayle and Manica (2010; their Figure 4) with these default settings
n EcoSim. There were no misclassifications, and the results with
nly 5000 swaps were qualitatively identical to those reported by
ayle and Manica (2010) with 50,000 swaps. So, there is little evi-
ence that any “over-reporting” would have occurred for EcoSim
sers who retained the default settings during the past 10 years.
otelli and McCabe’s (2002) meta-analysis of 96 presence–absence
atrices from the Atmar and Patterson (1993) compilation used

nly 1000 swaps, but the results were presented in terms of stan-
ardized effect sizes, not critical p-values.

Several authors have independently demonstrated that the
equential swap does not provide a truly random sample of matri-
es with the same row and column totals (Zaman and Simberloff,
002; Miklós and Podani, 2004; Artzy-Randrup and Stone, 2005).

nstead, the swap is slightly biased towards finding matrices that
re segregated because there are more pathways from swap-
ing that reach these kind of matrices. Lehsten and Harmand
2006) conducted the most thorough analysis of 271 published
resence–absence matrices, 96 of which were used in an earlier
eta-analysis by Gotelli and McCabe (2002). Lehsten and Harmand

2006) used an unbiased version of the sequential swap with 30,000
waps and found that in only 5 of 271 cases were the results
hanged, and in all cases the p values were close for the corrected
nd uncorrected swap. The frequency of altered results in their
nalysis is comparable to Fayle and Manica’s (2010) results in Fig-
re 4 with 50,000 swaps using the biased version of the sequential
wap.

One interesting property of the sequential swap is that, no mat-
er how many swaps are used, each matrix in the resulting set
iffers from the one before it by only 4 matrix elements. As a conse-
uence, there is an inherent serial correlation in the set of matrices
reated by the sequential swap. It is therefore no surprise that by
ncreasing the number of replicates used, the variability between
he runs is reduced (Figure 4 in Fayle and Manica (2010)).
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