Supplementary information: simulation model code and summary output

The simulation models are run using the R statistical package, an open-source software application based on the S statistical language (R Development Core Team, 2009). R versions for most operating systems can be freely downloaded from http://www.r-project.org/. Manuals and user guides for R are widely available online from the R-project website. Crawley (2007) provides an accessible introduction to more advanced R-functionality. In most cases, however, users should be able to download and directly run the scripts below by opening a ‘new script’ under the file menu in the R graphical user interface. All of the text below can be pasted directly into the open script editor window and run by highlighting the text and pressing ‘Cntl-R’. Any text preceded by a # is a comment or explanation that is ignored by the program when scripts are run.

Users should first paste in and run the required functions ‘seedsampler’ and ‘print_results’. These load the functions into the system where they can later be run by calls in the form: function_name(input values). The only elements the user should need to modify are the simulation parameter lines that specify the values of m, n, p (designated by p_min and p_max, the upper and lower limits of p and p_length, or the number of intermediate levels of p to be sampled), and the α-level preferred for the confidence intervals. Note that in R values are assigned to objects using the syntax object_name<-object_value. The seedsampler function is computationally intensive and may take a substantial amount of time to run. In particular, increasing values of m and p_length will increase run times. The confidence interval functions below were taken from Crawley (2007).

<Typesetter please set the following line for line, spaced and indented as shown>

# Function used to simulate seed sampling

seed_sampler<-function(n,m,p_min,p_pax,p_length,f_neg_rate,f_pos_rate) 
{


sample_seq<-seq(p_min,p_max,(p_max-p_min)/(p_length-1))


tests_per_seedlot<-m


false_neg_rate<-f_neg_rate


false_pos_rate<-f_pos_rate


positive_tests<-numeric()


for(i in 1:length(sample_seq)) {


positive_tests[i]<-    {


samples<-numeric()


for(j in 1:m) {



samples[j]<-
{



np_seeds<-sum(rbinom(n,1,sample_seq[i]))



ifelse(np_seeds==0,rbinom(1,1,f_pos_rate),rbinom(1,1,1-f_neg_rate/np_seeds))


}}


sum(samples)}}


data.frame(sample_seq,positive_tests,tests_per_seedlot,false_neg_rate,false_pos_rate)


}

#Function used to summarize simulation results

#Note that warnings will be printed if only 0 or 1 values are available for the simulated observations

print_results<-function(testdata,observ_values,alpha) 
{


mean_prevalence<- numeric()


for(k in 1: length(observ_values)) {


mean_prevalence[k]<-


with(testdata[positive_tests==observ_values[k],],mean(sample_seq))
}


number<- numeric()


for(k in 1: length(observ_values)) {


number[k]<-


with(testdata[positive_tests==observ_values[k],],length(sample_seq))
}


ci_low<- numeric()


for(k in 1: length(observ_values)) {


ci_low[k]<-


with(testdata[positive_tests==observ_values[k],],mean(sample_seq)-(qt(1-(alpha/2),length(sample_seq)-1)*sqrt(var(sample_seq)/length(sample_seq))))
}


ci_high<- numeric()


for(k in 1: length(observ_values)) {


ci_high[k]<-


with(testdata[positive_tests==observ_values[k],],mean(sample_seq)+(qt(1-(alpha/2),length(sample_seq)-1)*sqrt(var(sample_seq)/length(sample_seq))))
}


median_prevalence<- numeric()


for(k in 1: length(observ_values)) {


median_prevalence[k]<-


with(testdata[positive_tests==observ_values[k],],median(sample_seq))
}


unique(data.frame(observ_values,tests_per_seedlot,number,mean_prevalence,ci_low,ci_high,median_prevalence))


}

#Simulation parameters taken by the seedsampler and print_results functions

#These can be modified by the user

n<-10000 # number of seeds tested per sample

m<-84 # number of tests per population

p_min<-0.00000001 #lowest level of contamination to be simulated

p_max<-0.0001 #maximum level of contamination to be sampled

p_length<-50000 #number of levels of p between p_min and p_max to simulate

f_neg_rate<-0.125 #proportion of positive controls with 1/n positive seeds that return a negative result

f_pos_rate<-0.006 #proportion of negative controls that return a positive result

observ_values<-c(1,2,9,10) # observed number of positive tests

alpha<-0.05 # p-value for estimating confidence intervals

#Script to run the sampling function using the parameters specified above

#This script creates a dataset named ‘testdata’ containing the results

testdata<-seed_sampler(n,m,p_min,p_max,p_length,f_neg_rate,f_pos_rate) 

attach(testdata,warn.conflicts=F)

#Functions for displaying and printing results

#This script creates a table with mean and median values and confidence intervals for a series of observed numbers of tests (observed_values)

print_results(testdata,observ_values,alpha)

#Functions for displaying boxplots of the results
#A single boxplot showing results for all levels of m

with(testdata,boxplot(sample_seq~as.factor(positive_tests),col="grey",xlab="number of positive tests",ylab="GM prevalence"))

#Two boxplots side by side with the second focused on a narrower range of m

boxplot_limit<-9 # in the second plot all bars with m greater than boxplot_limit are removed

par(mfrow=c(1,2))

with(testdata,boxplot(sample_seq~as.factor(positive_tests),col="grey",xlab="number of positive tests",ylab="GM prevalence"))

with(testdata[positive_tests<boxplot_limit,],boxplot(sample_seq~as.factor(positive_tests),col="grey",xlab="number of positive tests",ylab="GM prevalence"))

par(mfrow=c(1,1))


#Functions to display histograms of simulation results

library(lattice) #loads additional required functions

#plots histograms for all levels of m

with(testdata,histogram(~sample_seq|as.factor(positive_tests),


ylab="Count",xlab="proportion positive seeds in population",type="count",col="grey",as.table=T))

#plots histograms for levels of m below a specified value (freq_limit)

freq_limit<-2 #used to zero into the lower values of m in a lattice plot

with(testdata[positive_tests<freq_limit,],histogram(~sample_seq|as.factor(positive_tests),


ylab="Count",xlab="proportion positive seeds in population",type="count",col="grey",as.table=T))

