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APPENDICES

The logic behind rerandomization tests used by Johnson et al. (1987)
is quite simple (Bradley 1968, Edgington 1987, Sokal & Rohlf 1981:787),
but may be unfamiliar to many readers. Therefore, in these appendices we
explain the procedures used for testing "Prey Depletion Effects" (Figure
1) and estimating the power of those tests (Table 2, Figure 2) in some
detail. All programs were written by the senior author in TurboPascal and
run on an IBM-PC microcomputer. The calculations used for One-Way and
Two-Way Analyses of Variance are described by Sokal & Rohlf (1981:Boxes

9.1 and 11.1). Listings of these programs are also presented.
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APPENDIX A

The following procedures were used in a program called RERANDOM to

evaluate the null hypothesis of no "Prey Depletion Effect”, compared to a

one-sided alternative that Control treatment (NO) means exceed Odonate

treatment (HD & LD) means for each prey category within each experiment:

1)

2)

3)

4)

5)

Enter un-transformed data (numbers per square meter) for each
replicate of Control and Odonate treatments;

Perform a One-Way Analysis of Variance and calculate the F-ratio
associated with the Prey Depletion Effect;

If treatment means do not differ in the way predicted by the
one-sided alternate hypothesis (Control > Odonate), associate a
negative value with this F-ratio;

Pool all data (from both Control and Odonate enclosures) to
represent the null hypothesis that all obsérvations were drawn
from the same population;

For each of 1000 rerandomization runs,

a) select "Control" and "Odonate" observations at random without
replacement from the pooled data set (with the same number of
replicates for each treatment as in the original experiment),
and calculate the resulting F-ratio for the Prey Depletion
Effect in a One-Way Analysis of Variance;

b) if "treatment" means do not differ in the way predicted by
the one-sided alternate hypothesis ("Control" > "Odonate"),

associate a negative value with the F-ratio;




c) count the number of these simulated F-ratios exceeding that
observed in the original analysis (i.e., the number of times
in 1000 that the observed value of F is exceeded by chance
when all observations are known to be from the same
population);

d) keep a sorted list of the largest 50 simulated F-ratios to
determine the "critical value" of F, the value exceeded 5% of
the time due to chance, for use in a subsequent power

analysis.

To estimate the power of each experiment to detect prey depletion,

RERANDOM used the following procedures:

1) Add the apparent Prey Depletion Effect (Control mean - Odonate
mean) to each Odonate observation before pooling all data to
represent the null hypothesis;

2) Specify the depletion effect to be detected as a proportion (i.e.,
50% depletion, corresponding to an Odonate Treatment mean that is
50% of the Control mean);

3) For each of 1000 rerandomization runs,

a) select "Control" and "Odonate" observations at random without
replacement from the pooled data set (with the same number of
replicates for each treatment as in the original experiment);

b) calculate the mean of these "Control" observations;

c¢) subtract from each "Odonate"” observation a hypothetical
depletion effect equal to the specified proportion of the

calculated mean for "Control" observations (with the




d)

e)

condition that the resulting "Odonate" observation may not be
less than zero);

calculate the resulting F-ratio for the Prey Depletion Effect
in a One-Way Analysis of Variance;

if "treatment" means do not differ in the direction predicted
by the one-sided alternate hypothesis ("Control"” >
"Odonate"), associate a negative value with this F-ratio;
count the number of these simulated F-ratios that exceed the
"critical value" of F from the first rerandomization analysis
(i.e., the number of times in 1000 that the null hypothesis

would be rejected when it is known to be false).
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APPENDIX B

The following procedures were used in a program called RERANTWO to

evaluate the probabilities associated with null hypotheses concerning

"Prey Depletion Effects" in a Two-Way Analysis of Variance combining data

from Experiments A, B and C:

1)

2)

3)

3)

4)

Enter data for each experiment (numbers per square meter) for each
replicate of Control and Odonate treatments;

Perform a Two-Way Analysis of Variance and calculate the F-ratio
(Model I) associated with the Prey Depletion Effect;

If treatment means do not differ in the way predicted by the
one-sided alternate hypothesis (Control > Odonate), associate a
negative value with this F-ratio;

Pool all data (from both Control and Odonate enclosures) within
each of the three experiments to represent the null hypothesis
that observations within each experiment were sampled from the
same population;

For each of 1000 rerandomization runs,

a) select "Control" and "Odonate" observations for each of three
experiments at random without replacement from the pooled
data set for that experiment (with the same number of
replicates for each treatment as in the original experiment),
and calculate the resulting F-ratios for the Prey Depletion

Effect in a Two-Way Analysis of Variance;

1



b) if "treatment" means do not differ in the way predicted by
the one-sided alternate hypothesis ("Control" > "Odonate"),
associate a negative value with the F-ratio;

c¢) count the number of these simulated F-ratios that exceed
those observed in the original analysis (i.e., the number of
times in 1000 that the observed value of F is exceeded by
chance when all observations within each experiment are known
to be from the same population);

d) keep a sorted list of the largest 50 simulated F-ratios to
determine the "critical value" of F, the value exceeded 5% of
the time due to chance, for use in a subsequent power

analysis.

To estimate the power of the Two-Way Analysis of Variance to reject

false null hypotheses for the "Prey Depletion Effect”, RERANTWO used the

following procedures:

1)

2)

Add the apparent Prey Depletion Effect (Control mean - Odonate
mean) within each experiment to each observation from an Odonate
enclosure before partly pooling the data (within experiments);
this leaves the apparent Experiment Effect in place, but removes
the apparent Prey Depletion Effect to represent the null
hypothesis before specific hypothetical prey depletion effects are
imposed on the data;

Specify the hypothetical prey depletion effect to be imposed
(i.e., 10% depletion indicates that the Odonate treatment mean

should be 90% of the Control mean);

12




3) For each of 1000 rerandomization runs,

a) select "Control" and "Odonate" observations at random without
replacement from the pooled data set for each experiment
(with the same number of replicates for each treatment as in
the original experiment);

b) calculate the mean of "Control" observations within each
"experiment";

c¢) subtract from each "Odonate"” observation a hypothetical
depletion effect equal to the specified proportion of the
mean for “Control” observations within each "experiment”
(with the condition that the resulting "Odonate" observation
may not be less than zero);

d) calculate the resulting F-ratio (Model I) for the Prey
Depletion Effect in a Two-Way Analysis of Variance;

e) if overall "treatment" means do not differ in the direction
predicted by the one-sided alternate hypothesis ("Control" >
"Odonate"), associate a negative value with this F-ratio;

f) count the number of these simulated F-ratios that exceed the
"critical value" of F for the Prey Depletion Effect from the
first rerandomization analysis (i.e., the number of times in
1000 that the null hypothesis would be rejected when it is

known to be false).

13
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