Credible sets in LocusZoom

Method

This method is a quick and simple approach that only requires the variant p-values. It is fast enough to
recalculate on the fly as the viewable region changes.

1. Calculate a Bayes factor given —logyo p-value for each variant:

p = 107 log10 p-value (convert back to p-value)
z=F _1(2) (inverse CDF for standard normal)
BF; = ¢%°/? (Bayes factor)

The Bayes factor arises from the likelihood ratio:
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Unfortunately, it is possible to see very small p-values (as extreme as 1075 or even smaller.) JS does
not natively support > 64-bit float (unless using an arbitrary precision library.)

There is a simple approximation that works here: Z2 is a linear function of —logo p-value in the
domain [~ 10, inf]. For very small p-values, then, we use this approximation in place of calculating F~!
directly.

It is also difficult to calculate eZ”/2 for large values of Z2 /2 (JS cannot calculate Math.exp for values >
709.) To avoid this issue, we shift the values down by maz(Z?2/2) — 709 (and only if any are > 709.)

2. Calculate posterior probability of being causal for each variant:

BF;
Zk 1 BF;

1=

PP; = P(M;|X, M) =

where 7 = 1..k indexes all the variants in the region.
3. Assign variants to the (X % 100)% credible set:

e Sort by PP; in descending order
 Add the variant with the largest PP; to the set and continue until >, ., PP >= X
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