
S5 Appendix: Exploration of the lack of fit

Descriptive exploration of the type of lack of fit is performed as follows. Estimated dispersion parameters,

mean relative abundances and proportion of zero counts are plotted as a function of raw p-values and feature

wise deviances [1, 2]. Additionally, sample-wise deviances are plotted versus library sizes.

1 P-values

Estimated dispersions and mean relative abundances appear uncorrelated with the raw p-values (Figures 1-2).

In the microbiome datasets, features with many zero abundances tend to have larger raw p-values (see Figure

3). Presumably, this is because for features with many zeroes, the power to reject a null hypothesis of the NB

distribution is lower.
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Figure 1: Density plots of raw p-values vs. estimated dispersions.
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Figure 2: Density plots of raw p-values vs. logged estimated mean relative abundances.
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Figure 3: Density plots of raw p-values vs. zero frequencies.
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2 Deviances

The sample-wise deviances are larger in samples with high library sizes (see Figure 4). Feature-wise deviances

are larger in abundant features and in features with intermediate zero frequencies (see Figures 5 and 6)
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Figure 4: Density plots of average deviance per sample versus library sizes.
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Figure 5: Density plots of average deviance per feature versus logged abundance.
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Figure 6: Density plots of average deviance per feature versus zero frequency.
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Figure 7: Density plots of average deviance per feature versus log10 dispersion.
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