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IBD can be divided into two main subgroups, Crohn’s Disease (CD) and Ulcerative Colitis (UC).
They share a significant portion of their genetic mechanisms, demonstrated by the overlap of the ma-
jority of their associated GWAS loci (160 out of 240) [1, 2]. For up to 10% of the IBD cases, a clinical
and pathological distinction between either CD or UC cannot be made, and they are classified as “un-
determined colitis” [3]. These cases constitute 2% of our dataset. This unclear distinction, together
with the genetic overlap and also genetic heterogeneity within the subtypes themselves [4, 5], suggests a
more continuous disease spectrum for IBD [1]. For completeness, we performed additional experiments
aiming at predicting the two subtypes separately, notwithstanding the consequently smaller sample sizes
available for training.

Suppl. Table 5 shows that when predicting CD and UC separately, NNbiosparse could not significantly
outperform the best additive model. In Suppl. Fig. 6, we tried to replicate the experiment shown in
Fig. 2 to test the effect of sample size on the relative performance of both models. When we look at
the trajectories in Suppl. Fig. 6, we see the same trend as before, suggesting that a cross-over could
happen at larger sample size. Unfortunately, when we subsample the original dataset to create CD and
UC datasets, the sample sizes nUC and nCD fall under the threshold t that we identified previously as
needed to witness the advantage of the nonlinear model. Nevertheless, even at this sample size, ensemble
learning with the randomly sparsified NN models significantly outperforms the additive baseline for both
phenotypes (two-sided t-test p = 1.120e−08 for CD and p = 2.379e− 10 for UC, see Suppl. Table 5 for
more details). This subgroup analysis confirms the role of sample size in the additive versus nonlinear
modeling conundrum.
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