STANDARDIZING MARKERS TO EVALUATE AND COMPARE THEIR PERFORMANCE

Appendix

Testing for a difference in the mean Placement Value between two disease markers:  Bootstrap estimation of the achieved significance level.

With paired observations on the two markers, A and B, the test statistic is the average placement value difference between markers, 


[image: image1.wmf](

)

å

-

=

i

A

i

B

i

W

W

n

1

ˆ

q

,

where n = number of cases, and  
[image: image2.wmf]W

i

 is the placement value of the marker for case i and the superscript indicates the marker. The null hypothesis to be tested is 
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. The sampling variability of placement values calculated for disease cases depends not only on marker variability among the cases but also among the controls used to estimate the reference distribution.  

In order to approximate the null distribution of 
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 and estimate the achieved significance level, we sampled from the empirical distribution of 
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 and centered the distribution at zero, the desired null mean.   Specifically, samples of paired marker observations, equal in size to the original case and control samples, were drawn separately, with replacement, from the observed case and control samples.  The test statistic, 
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, was calculated for each set of case and control “bootstrap” samples, k = 1, ... 1000, and translated to conform to the null distribution by subtracting the original 
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 from the bootstrap sample, 
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. The achieved significance level of the test was then calculated as the proportion of the bootstrap 
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’s more extreme than the observed 
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, i.e. 
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