
TECHNICAL APPENDIX  
Underlying Assumptions 
There are three assumptions when using the empirical- or semi-Bayes adjustments.13,14 First, there is no systematic bias in the conventional effect estimates. Second, the individual true effect sizes and random errors are both roughly normally distributed. Therefore, multiplicative effect measures (OR, HR) should be log transformed. Third, the true effect sizes for the candidate markers are exchangeable. The exchangeability assumption is a much weaker assumption than that the effect sizes are really equal; it only means that, without seeing the data, one cannot tell how they differ.20 More specifically, exchangeability of the individual effect parameters (eg, log OR1, log OR2, …, log ORn) implies that investigators would offer about the same prior guess with about the same effective sample size for all n effect parameters.
How Are Empirical- and Semi-Bayes Adjustments Performed? 
Technical details for the implementation of empirical- and semi-Bayes adjustments have been described elsewhere.13 In brief, the variance of the distribution of estimates, V, can be estimated as a weighted average of the squared deviations of the individual estimates from the average effect. Similarly, the mean variance of the individual estimates, VM, can be estimated as a weighted average of the variances of the individual estimates. The appropriate individual weights are, however, influenced by the variance of the true effect sizes, VT. Since VT ( V – VM, empirical-Bayes estimations must be carried out iteratively, using an initial guess at VT. Iteration is unnecessary in semi-Bayes estimations, because VT is specified in advance. With the appropriate individual weights, the adjustments of the conventional individual estimates are straightforward under the assumption of uncorrelated effect estimates.
Calculation of Probability of Marked Effect 
Let RR (relative risk) denote a multiplicative effect measure. Hence, RR = HR or RR = OR, depending on the statistical model used for analyzing the data. Calculation of a probability of marked effect can be performed by the formula: 

1 - ({[log(RRhigh) – log(RRsB)]/SEsB} + ({[log(RRlow) – log(RRsB)]/SEsB},
where ( is the cumulative density function of the standard normal distribution, RRsB is the semi-Bayes (or, alternatively, empirical-Bayes) adjusted RR estimate, SEsB is the standard error of the semi-Bayes (or empirical-Bayes) adjusted RR estimate, and RRhigh and RRlow are the given effect sizes (e.g., RRhigh = 2.0 and RRlow = 0.5).
Software 
We provide a Supplementary Microsoft Excel spreadsheet to perform semi-Bayes adjustments (available with the online material). The Excel macros were developed based on the work by Steenland et al15 and can be used to adjust an arbitrary number of uncorrelated effect estimates. 
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