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2 Laboratoire de Mathématiques Blaise Pascal
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1 Experiment 3: Performance

evaluation across species

sizes

Experiment design

In this study, we consider a fixed coefficient matrix

B in which 25% of the entries are randomly set to

zero. The sample size is fixed at n = 2000, while

the number of columns, or species size, varies from

5 to 40. For each species size, we estimate the

parameters and assess the RMSE between the true

values of some parameters and their correspond-

ing estimates, as well as the TPR and TNR of the

penalized coefficients. Additionally, we compute

the BIC and ICL to evaluate model performance.

This experiment is repeated over 100 datasets.

Experiment results

The left plot in Figure 1 presents the violin plots

of the RMSE of B, while the right plot presents

the RMSE of Y . The left plot of Figure 2 shows

the violin plots of the TPR, while the right plot

shows those of the TNR. Finally, Figure 3 presents

the violin plots of the BIC and ICL on the left and

right, respectively.
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Fig. 1: Violin plots of the RMSE values over 100 datasets, comparing the true values (denoted by B
and Y ) with their corresponding estimates for varying numbers of species, p ∈ {5, 10, 25, 40}. Left plot
shows the violin plots of the RMSE for coefficients matrix B. Right plot presents the violin plots for the
prediction errors RMSE
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Fig. 2: Violin plots of the True Positive Rate (TPR) and True Negative Rate (TNR) over 100 datasets
for varying numbers of species, p ∈ {5, 10, 25, 40} for PLN, SICPLN, SICZIPLN and ZIPLN. Left plot
shows the violin plots for the TPR. Right plot presents the violin plots for the TNR
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Fig. 3: Violin plots depicting the BIC and ICL over 100 datasets for varying numbers of species p ∈
{5, 10, 25, 40}. Left plot shows the violin plots of the BIC. Right plot presents the violin plots for the ICL
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2 RMSE of the precision

matrix Ω

The figure 4 presents the RMSE of Ω for each

simulation experiment, with varying sample sizes,

proportions of zeros inB, and numbers of species.

3



0.2

0.3

0.5

100 300 500 700 1000
Sample size

R
M

S
E

 Ω

method

PLN

SICPLN

SICZIPLN

ZIPLN

(a) RMSE of Ω with variation of sample size
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(b) RMSE of Ω with variation of the proportion of zero
in B
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(c) RMSE of Ω with variation of species size

Fig. 4: Violin plots depicting the RMSE values over 100 datasets, comparing the true values of Ω with
the corresponding estimates for varying sample sizes, proportions of zeros in B, and numbers of species

3 Applications: results for

scenario 2
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Fig. 5: Scenario 2: coefficient estimates from unpenalized PLN and ZIPLN models on winter teat micro-
biota with 52% zeros in the count matrix
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Fig. 6: Scenario 2: coefficient estimates from penalized PLN and ZIPLN models on winter teat microbiota
with 52% zeros in the count matrix
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