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While building the model we had to find a systematic way of choosing between beta
prior parameters for correlation. Since we did not want to favor neither positive nor
negative correlations, we centered the prior at 0. This implies that Beta prior
parameters d1/d2 were set to be equal. To compare between a strict Beta(15, 15) and a
more liberal Beta(3, 3) prior, methylation and expression modalities of mESC data
along with a negative control dataset were used. Posterior median correlation as a
function of percentage of zeros encountered in each feature for strong and weak priors
were compared with Pearson correlation against percentage of zeros. As we can see from
Fig A the weak prior tends to be more liberal as the percentage of zeros increases. This
behavior is also encountered in the plots when negative control data are used (Fig B),
increasing the number of false positives. The strong prior on the other hand both in the
true and negative control data yields more conservative results, significantly suppressing
false positives.
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Fig A. Posterior median correlation as function of % of zeros in mESC data
for weak prior Beta(3, 3) (left), strong prior Beta(15, 15) (middle). For
comparison we also plot Pearson correlation as a function of % of zeros. Each dot
represents a feature.

June 10, 2022 2/3



0 100
% zeros

-0.5

0

0.5

P
os

te
rio

r 
m

ed
ia

n 
co

rr
el

at
io

n
Strong Prior

90%

0 100
% zeros

-0.5

0

0.5

P
os

te
rio

r 
m

ed
ia

n 
co

rr
el

at
io

n

Weak Prior

90%

0 100
% zeros

-0.5

0

0.5

P
ea

rs
on

 c
or

re
la

tio
n

Pearson

90%

Fig B. Posterior median correlation as function of % of zeros in mESC
negative control data for strong prior Beta(3, 3) (left), weak prior Beta(15, 15)
(middle). For comparison we also plot Pearson correlation as a function of % of zeros.
Each dot represents a feature.
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