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COMMENTED MATLAB CODE FOR REPRODUCTION OF RESULTS

The MATLAB code used to obtain the results presented in this paper is reproduced below, heavily commented for new users of this software. The reader is encouraged to reproduce the results with MATLAB (e.g. by obtaining the 30-trial license at https://www.mathworks.com/products/matlab/trial.html) or another software.
Due to the random nature of the bootstrap technique, individual results may vary a bit but should be similar provided nboot is large.

% BOOTSTRAP ANALYSIS OF COCAINE IN FEMORAL BLOOD
% Brigitte Desharnais, 2014
disp('BOOTSTRAP ANALYSIS OF COCAINE IN FEMORAL BLOOD')
%Cocaine concentration data as a (column) vector named Coc_FB.
Coc_FB=[256; 349; 243; 40.5; 13.8; 16.8; 79; 23.1; 37.2; 19.4; 14; 437;...
    14.9; 287; 18; 93.7; 61.3; 95.1; 398; 340; 17.5; 49.3; 28.8; 85.8;...
    88.6; 46.7; 177; 79.2; 27.5; 36; 10.8; 128; 420; 99.1; 118; 21.6;...
    7.67; 23.9; 15.1; 10.3; 14; 17.8; 15; 82; 122];
%Obtaining the median of the concentrations. Result is stored in the 1x1
%matrix named 'Median'.
Median=median(Coc_FB)
%Standardization of concentration data (transformation to a data set with
%an average of 0 and a standard deviation of 1).
Std_Coc_FB=zscore(Coc_FB);
%Normality testing using the Kolmogorov-Smirnov function. If KS_p<0.05, the
%data set is non-normal.
[KS_h,KS_p]=kstest(Std_Coc_FB);
%Display the result of the test.
disp('Result of the normality test (p-value)')
disp(KS_p)
%Obtaining the data for creation of the histogram. The concentration at the
%center of each bin is stored in Bin_Coc_Conc, and the corresponding
%frequency for each bin is stored in F_Coc_Conc. As the second argument of
%the function indicates, 7 bins are created.
[F_Coc_Conc,Bin_Coc_Conc]=hist(Coc_FB,7);
%Creating a histogram for the cocaine concentrations in femoral blood.
figure('Name','Distribution of the cocaine concentrations')
bar(Bin_Coc_Conc,F_Coc_Conc)
title('Distribution of the cocaine concentrations','FontWeight','Bold',...
    'FontSize',14)
xlabel('Concentration (ng/mL)')
ylabel('Frequency')
%Obtaining 30 sets of 2000 medians via resampling. Each series of 2000
%medians is stored in a column of the Coc_Med matrix, yielding a final
%2000x30 matrix.
for i=1:30;
    Coc_Med(:,i)=bootstrp(2000,@median,Coc_FB);
end
%For these 30 sets of medians, obtain frequency distribution to create a
%histogram. The center of each of the 10 bins is stored in Bin_Coc_Med,
%and the corresponding frequency is stored in a column of F_Coc_Med for each
%set of median.
[F_Coc_Med,Bin_Coc_Med]=hist(Coc_Med,10);
%Calculating the average frequency for each bin, over the 30 sets of
%medians.
F_Avg_Coc_Med=mean(F_Coc_Med,2);
%Calculating the standard deviation of the frequency for each bin, over the
%30 sets of medians.
F_STD_Coc_Med=std(F_Coc_Med,0,2);
%Creating a histogram for the distribution of medians obtained by
%bootstrapping.
figure('Name','Distribution of medians obtained by bootstrapping')
bar(Bin_Coc_Med,F_Avg_Coc_Med)
title('Distribution of medians obtained by bootstrapping',...
    'FontWeight','Bold','FontSize',14)
xlabel('Median (ng/mL)')
ylabel('Average frequency (30 replicates)')
%Studying the effect of the number of resamples on the confidence interval
%obtained.
disp('Effect of the number of resamples on the confidence interval')
%30 replicates of confidence intervals for 50 resamples.
for i=1:30;
    CI_PER_50R(:,i)=bootci(50,{@median,Coc_FB},'type','per');
end
%Store the median of medians in the matrix NB_RES (number of resamples).
NB_RES(:,1)=median(CI_PER_50R,2);
%Repeat the process for 100, 500, 1000 and 2000 resamples.
for i=1:30
    CI_PER_100R(:,i)=bootci(100,{@median,Coc_FB},'type','per');
end
NB_RES(:,2)=median(CI_PER_100R,2);
for i=1:30
    CI_PER_500R(:,i)=bootci(500,{@median,Coc_FB},'type','per');
end
NB_RES(:,3)=median(CI_PER_500R,2);
for i=1:30
    CI_PER_1000R(:,i)=bootci(1000,{@median,Coc_FB},'type','per');
end
NB_RES(:,4)=median(CI_PER_1000R,2);
for i=1:30
    CI_PER_2000R(:,i)=bootci(2000,{@median,Coc_FB},'type','per');
end
NB_RES(:,5)=median(CI_PER_2000R,2);
%Display the confidence interval for each number of replicates.
disp('Confidence intervals for 50, 100, 500, 1000 and 2000 resamples:')
disp(NB_RES)
%The effect of bootstrap CI method (percentile or BCA) on
%the confidence interval obtained.
disp('Effect of the variation of bootstrap (percentile or BCA) on the confidence interval')
%30 replicates of the confidence interval for 2000 resamples using the BCA
%variation of the bootstrap calculation.
for i=1:30
    CI_BCA_2000R(:,i)=bootci(2000,{@median,Coc_FB},'type','bca');
end
%Store the median of medians in the matrix B_VAR (bootstrap variations).
B_VAR(:,1)=median(CI_PER_2000R,2);
B_VAR(:,2)=median(CI_BCA_2000R,2);
%Display the results.
disp('Confidence intervals for percentile (column 1) and BCA (column 2) bootstrap variations at 2000 resamples')
disp(B_VAR)
