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1 Single Cell RNA-sequencing Datasets

We analyzed RNA-sequencing data of 8 published studies that utilized 9 different RNA-seq library preparation

methods (Table S1). One of the major differences between the methods is the use of Unique Molecular

Identifiers (UMIs) that allow for confident removal of PCR-duplicates (Grün et al. (2014); Ziegenhain et al.

(2017)). For all datasets, we evaluated the fit of 5 different distributions, namely the Poisson, negative

binomial (NB), zero-inflated negative binomial (ZINB) and Poisson (ZIP) and Beta-Poisson (BP). For the

vast majority the NB would be the distribution of choice. This is especially true for the UMI-methods: Here

no zero-inflation is needed for modeling the gene expression distribution. On the contrary, also a simple

Poisson often provides the best fit.
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Study Species Cell type Cell classification No. cells Library preparation UMI Coverage

1 Buettner et al. 2015 Mouse Embryonic stem cells G1 cell cycle stage 96 SmartSeq/C1 no full length

2 Buettner et al. 2015 Mouse Embryonic stem cells G2M cell cycle stage 96 SmartSeq/C1 no full length

3 Buettner et al. 2015 Mouse Embryonic stem cells S cell cycle stage 96 SmartSeq/C1 no full length

4 Islam et al. 2014 Mouse Embryonic stem cells 96 STRT-UMI yes end sequencing

5 Islam et al. 2011 Mouse Embryonic stem cells 48 STRT no end sequencing

6 Islam et al. 2011 Mouse Mouse embryonic fibroblast 48 STRT no end sequencing

7 Kolodziejczk et al. 2015 Mouse Embryonic stem cells alternative 2i media + LIF 194 SmartSeq/C1 no full length

8 Kolodziejczk et al. 2015 Mouse Embryonic stem cells serum + LIF 242 SmartSeq/C1 no full length

9 Kolodziejczk et al. 2015 Mouse Embryonic stem cells standard 2i media + LIF 433 Smart-seq/C1 no full length

10 Pollen et al. 2014 Human Primary epidermal keratinocytes 80 SmartSeq/C1 no full length

11 Pollen et al 2014 Human Induced pluripotent stem cells 48 SmartSeq/C1 no full length

12 Pollen et al. 2014 Human Cultured primary human neurons 32 SmartSeq/C1 no full length

13 Pollen et al. 2014 Human HCC1954 breast cancer cells 44 SmartSeq/C1 no full length

14 Pollen et al. 2014 Human HCC1954 B lymphoblastoid cells 34 SmartSeq/C1 no full length

15 Pollen et al. 2014 Human HL-60 human promyelocytic leukemia cells 108 SmartSeq/C1 no full length

16 Pollen et al. 2014 Human K-562 myelogenous leukemia cells 178 SmartSeq/C1 no full length

17 Pollen et al. 2014 Human Neural progenitor cells obtained by differentiation of iPS line 30 SmartSeq/C1 no full length

18 Pollen et al. 2014 Human Primary human neurons 16 SmartSeq/C1 no full length

19 Pollen et al. 2014 Human BJ Human Fibroblasts early passage, p6 74 Smart-seq/C1 no full length

20 Soumillon et al. 2014 Human adipose-derived stem cells 1 day post-differentiation 6197 SCRB-seq yes end sequencing

21 Soumillon et al. 2014 Human adipose-derived stem cells 2 days post-differentiation 1599 SCRB-seq yes end sequencing

22 Soumillon et al. 2014 Human adipose-derived stem cells 3 days post-differentiation 2068 SCRB-seq yes end sequencing

23 Zheng et al. 2017 Human Peripheral Blood Mononuclear Cells CD19+ B Cells 10085 10XGenomics yes end sequencing

24 Zheng et al. 2017 Human Peripheral Blood Mononuclear Cells CD14+ Monocytes 2612 10XGenomics yes end sequencing

25 Zheng et al. 2017 Human Peripheral Blood Mononuclear Cells CD34+ Cells 9232 10XGenomics yes end sequencing

26 Zheng et al. 2017 Human Peripheral Blood Mononuclear Cells CD4+ T Helper Cells 11213 10XGenomics yes end sequencing

27 Zheng et al. 2017 Human Peripheral Blood Mononuclear Cells CD56+ NK Cells 8385 10XGenomics yes end sequencing

28 Zheng et al. 2017 Human Peripheral Blood Mononuclear Cells CD8+ Cytotoxic T Cells 10209 10XGenomics yes end sequencing

29 Zheng et al. 2017 Human Peripheral Blood Mononuclear Cells CD4+/CD45RO+ Memory T Cells 10224 10XGenomics yes end sequencing

30 Zheng et al. 2017 Human Peripheral Blood Mononuclear Cells CD8+/CD45RA+ Naive Cytotoxic T Cells 11953 10XGenomics yes end sequencing

31 Zheng et al. 2017 Human Peripheral Blood Mononuclear Cells CD4+/CD45RA+/CD25- Naive T Cells 10479 10XGenomics yes end sequencing

32 Zheng et al. 2017 Human Peripheral Blood Mononuclear Cells CD4+/CD25+ Regulatory T Cells 10263 10XGenomics yes end sequencing

33 Ziegenhain et al. 2017 Mouse Embryonic stem cells 71 CEL-seq2 yes end sequencing

34 Ziegenhain et al. 2017 Mouse Embryonic stem cells 76 Drop-seq yes end sequencing

35 Ziegenhain et al. 2017 Mouse Embryonic stem cells 65 MARS-seq yes end sequencing

36 Ziegenhain et al. 2017 Mouse Embryonic stem cells 84 SCRB-seq yes end sequencing

37 Ziegenhain et al. 2017 Mouse Embryonic stem cells 287 Smart-seq/C1 no full length

38 Ziegenhain et al. 2017 Mouse Embryonic stem cells 157 Smart-seq2 no full length

Table S1: Key properties of the single cell RNA-seq experiments for distribution evaluation.
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2 Distributional Fitting per Dataset
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Figure S1: Buettner et al. 2015: Embryonic stem cells G1 cell cycle stage (SmartSeq/C1). A) Goodness-of-
fit of the model assessed with a chi-square test based on residual deviance and degrees of freedom. B) Akaike
Information Criterion per gene: Model with the lowest AIC. Model with the lowest AIC and passed goodness-
of-fit statistic test. C) Observed versus predicted dropouts per model and gene plotted without outliers. D)
Model Assessment based on Likelihood Ratio Test for nested models and Vuong Test for non-nested models.
NB = Negative binomial; ZIP = Zero-inflated Poisson; ZINB = Zero-inflated negative binomial; BP =
Beta-Poisson.
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Figure S2: Buettner et al. 2015: Embryonic stem cells G2M cell cycle stage (SmartSeq/C1). A) Goodness-
of-fit of the model assessed with a chi-square test based on residual deviance and degrees of freedom. B)
Akaike Information Criterion per gene: Model with the lowest AIC. Model with the lowest AIC and passed
goodness-of-fit statistic test. C) Observed versus predicted dropouts per model and gene plotted without
outliers. D) Model Assessment based on Likelihood Ratio Test for nested models and Vuong Test for non-
nested models. NB = Negative binomial; ZIP = Zero-inflated Poisson; ZINB = Zero-inflated negative
binomial; BP = Beta-Poisson.
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Figure S3: Buettner et al. 2015: Embryonic stem cells S cell cycle stage (SmartSeq/C1). A) Goodness-of-fit
of the model assessed with a chi-square test based on residual deviance and degrees of freedom. B) Akaike
Information Criterion per gene: Model with the lowest AIC. Model with the lowest AIC and passed goodness-
of-fit statistic test. C) Observed versus predicted dropouts per model and gene plotted without outliers. D)
Model Assessment based on Likelihood Ratio Test for nested models and Vuong Test for non-nested models.
NB = Negative binomial; ZIP = Zero-inflated Poisson; ZINB = Zero-inflated negative binomial; BP =
Beta-Poisson.
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Figure S4: Islam et al. 2014: Embryonic stem cells (STRT-UMI). A) Goodness-of-fit of the model assessed
with a chi-square test based on residual deviance and degrees of freedom. B) Akaike Information Criterion
per gene: Model with the lowest AIC. Model with the lowest AIC and passed goodness-of-fit statistic test.
C) Observed versus predicted dropouts per model and gene plotted without outliers. D) Model Assessment
based on Likelihood Ratio Test for nested models and Vuong Test for non-nested models. NB = Negative
binomial; ZIP = Zero-inflated Poisson; ZINB = Zero-inflated negative binomial; BP = Beta-Poisson.
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Figure S5: Islam et al. 2011: Embryonic stem cells (STRT). A) Goodness-of-fit of the model assessed
with a chi-square test based on residual deviance and degrees of freedom. B) Akaike Information Criterion
per gene: Model with the lowest AIC. Model with the lowest AIC and passed goodness-of-fit statistic test.
C) Observed versus predicted dropouts per model and gene plotted without outliers. D) Model Assessment
based on Likelihood Ratio Test for nested models and Vuong Test for non-nested models. NB = Negative
binomial; ZIP = Zero-inflated Poisson; ZINB = Zero-inflated negative binomial; BP = Beta-Poisson.
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Figure S6: Islam et al. 2011: Mouse embryonic fibroblast (STRT). A) Goodness-of-fit of the model assessed
with a chi-square test based on residual deviance and degrees of freedom. B) Akaike Information Criterion
per gene: Model with the lowest AIC. Model with the lowest AIC and passed goodness-of-fit statistic test.
C) Observed versus predicted dropouts per model and gene plotted without outliers. D) Model Assessment
based on Likelihood Ratio Test for nested models and Vuong Test for non-nested models. NB = Negative
binomial; ZIP = Zero-inflated Poisson; ZINB = Zero-inflated negative binomial; BP = Beta-Poisson.
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Figure S7: Kolodziejczk et al. 2015: Embryonic stem cells alternative 2i media + LIF (SmartSeq/C1).
A) Goodness-of-fit of the model assessed with a chi-square test based on residual deviance and degrees of
freedom. B) Akaike Information Criterion per gene: Model with the lowest AIC. Model with the lowest AIC
and passed goodness-of-fit statistic test. C) Observed versus predicted dropouts per model and gene plotted
without outliers. D) Model Assessment based on Likelihood Ratio Test for nested models and Vuong Test for
non-nested models. NB = Negative binomial; ZIP = Zero-inflated Poisson; ZINB = Zero-inflated negative
binomial; BP = Beta-Poisson.
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Figure S8: Kolodziejczk et al. 2015: Embryonic stem cells serum + LIF (SmartSeq/C1). A) Goodness-of-fit
of the model assessed with a chi-square test based on residual deviance and degrees of freedom. B) Akaike
Information Criterion per gene: Model with the lowest AIC. Model with the lowest AIC and passed goodness-
of-fit statistic test. C) Observed versus predicted dropouts per model and gene plotted without outliers. D)
Model Assessment based on Likelihood Ratio Test for nested models and Vuong Test for non-nested models.
NB = Negative binomial; ZIP = Zero-inflated Poisson; ZINB = Zero-inflated negative binomial; BP =
Beta-Poisson.
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Figure S9: Kolodziejczk et al. 2015: Embryonic stem cells standard 2i media + LIF (Smart-seq/C1).
A) Goodness-of-fit of the model assessed with a chi-square test based on residual deviance and degrees of
freedom. B) Akaike Information Criterion per gene: Model with the lowest AIC. Model with the lowest AIC
and passed goodness-of-fit statistic test. C) Observed versus predicted dropouts per model and gene plotted
without outliers. D) Model Assessment based on Likelihood Ratio Test for nested models and Vuong Test for
non-nested models. NB = Negative binomial; ZIP = Zero-inflated Poisson; ZINB = Zero-inflated negative
binomial; BP = Beta-Poisson.
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Figure S10: Pollen et al. 2014: Primary epidermal keratinocytes (SmartSeq/C1). A) Goodness-of-fit
of the model assessed with a chi-square test based on residual deviance and degrees of freedom. B) Akaike
Information Criterion per gene: Model with the lowest AIC. Model with the lowest AIC and passed goodness-
of-fit statistic test. C) Observed versus predicted dropouts per model and gene plotted without outliers. D)
Model Assessment based on Likelihood Ratio Test for nested models and Vuong Test for non-nested models.
NB = Negative binomial; ZIP = Zero-inflated Poisson; ZINB = Zero-inflated negative binomial; BP =
Beta-Poisson.
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Figure S11: Pollen et al 2014: Induced pluripotent stem cells (SmartSeq/C1). A) Goodness-of-fit of
the model assessed with a chi-square test based on residual deviance and degrees of freedom. B) Akaike
Information Criterion per gene: Model with the lowest AIC. Model with the lowest AIC and passed goodness-
of-fit statistic test. C) Observed versus predicted dropouts per model and gene plotted without outliers. D)
Model Assessment based on Likelihood Ratio Test for nested models and Vuong Test for non-nested models.
NB = Negative binomial; ZIP = Zero-inflated Poisson; ZINB = Zero-inflated negative binomial; BP =
Beta-Poisson.
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Figure S12: Pollen et al. 2014: Cultured primary human neurons (SmartSeq/C1). A) Goodness-of-fit
of the model assessed with a chi-square test based on residual deviance and degrees of freedom. B) Akaike
Information Criterion per gene: Model with the lowest AIC. Model with the lowest AIC and passed goodness-
of-fit statistic test. C) Observed versus predicted dropouts per model and gene plotted without outliers. D)
Model Assessment based on Likelihood Ratio Test for nested models and Vuong Test for non-nested models.
NB = Negative binomial; ZIP = Zero-inflated Poisson; ZINB = Zero-inflated negative binomial; BP =
Beta-Poisson.

14



None

ZIP

Poisson

ZINB

NB

0% 25% 50% 75% 100%

Percentage

D
is

tr
ib

ut
io

n
Goodness of fit statistic

Lowest
AIC

Lowest
AIC + 
GOF 

p >0.05

0% 25% 50% 75% 100%

Percentage

NB ZINB Poisson ZIP BP

Akaike Information Criterion

BP

ZIP

Poisson

ZINB

NB

−20 0 20 40

Observed − Predicted Zeros

D
is

tr
ib

ut
io

n

Dropouts

ZINB 
> ZIP

ZIP 
> Poisson

NB 
> Poisson

ZINB 
> NB

0% 25% 50% 75% 100%

Percentage

Te
st

Model Comparisons

A B

C D

Figure S13: Pollen et al. 2014: HCC1954 breast cancer cells (SmartSeq/C1). A) Goodness-of-fit of
the model assessed with a chi-square test based on residual deviance and degrees of freedom. B) Akaike
Information Criterion per gene: Model with the lowest AIC. Model with the lowest AIC and passed goodness-
of-fit statistic test. C) Observed versus predicted dropouts per model and gene plotted without outliers. D)
Model Assessment based on Likelihood Ratio Test for nested models and Vuong Test for non-nested models.
NB = Negative binomial; ZIP = Zero-inflated Poisson; ZINB = Zero-inflated negative binomial; BP =
Beta-Poisson.
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Figure S14: Pollen et al. 2014: HCC1954 B lymphoblastoid cells (SmartSeq/C1). A) Goodness-of-fit
of the model assessed with a chi-square test based on residual deviance and degrees of freedom. B) Akaike
Information Criterion per gene: Model with the lowest AIC. Model with the lowest AIC and passed goodness-
of-fit statistic test. C) Observed versus predicted dropouts per model and gene plotted without outliers. D)
Model Assessment based on Likelihood Ratio Test for nested models and Vuong Test for non-nested models.
NB = Negative binomial; ZIP = Zero-inflated Poisson; ZINB = Zero-inflated negative binomial; BP =
Beta-Poisson.
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Figure S15: Pollen et al. 2014: HL-60 human promyelocytic leukemia cells (SmartSeq/C1). A) Goodness-
of-fit of the model assessed with a chi-square test based on residual deviance and degrees of freedom. B)
Akaike Information Criterion per gene: Model with the lowest AIC. Model with the lowest AIC and passed
goodness-of-fit statistic test. C) Observed versus predicted dropouts per model and gene plotted without
outliers. D) Model Assessment based on Likelihood Ratio Test for nested models and Vuong Test for non-
nested models. NB = Negative binomial; ZIP = Zero-inflated Poisson; ZINB = Zero-inflated negative
binomial; BP = Beta-Poisson.
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Figure S16: Pollen et al. 2014: K-562 myelogenous leukemia cells (SmartSeq/C1). A) Goodness-of-fit
of the model assessed with a chi-square test based on residual deviance and degrees of freedom. B) Akaike
Information Criterion per gene: Model with the lowest AIC. Model with the lowest AIC and passed goodness-
of-fit statistic test. C) Observed versus predicted dropouts per model and gene plotted without outliers. D)
Model Assessment based on Likelihood Ratio Test for nested models and Vuong Test for non-nested models.
NB = Negative binomial; ZIP = Zero-inflated Poisson; ZINB = Zero-inflated negative binomial; BP =
Beta-Poisson.
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Figure S17: Pollen et al. 2014: Neural progenitor cells obtained by differentiation of iPS line (Smart-
Seq/C1). A) Goodness-of-fit of the model assessed with a chi-square test based on residual deviance and
degrees of freedom. B) Akaike Information Criterion per gene: Model with the lowest AIC. Model with
the lowest AIC and passed goodness-of-fit statistic test. C) Observed versus predicted dropouts per model
and gene plotted without outliers. D) Model Assessment based on Likelihood Ratio Test for nested models
and Vuong Test for non-nested models. NB = Negative binomial; ZIP = Zero-inflated Poisson; ZINB =
Zero-inflated negative binomial; BP = Beta-Poisson.
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Figure S18: Pollen et al. 2014: Primary human neurons (SmartSeq/C1). A) Goodness-of-fit of the model
assessed with a chi-square test based on residual deviance and degrees of freedom. B) Akaike Information
Criterion per gene: Model with the lowest AIC. Model with the lowest AIC and passed goodness-of-fit
statistic test. C) Observed versus predicted dropouts per model and gene plotted without outliers. D) Model
Assessment based on Likelihood Ratio Test for nested models and Vuong Test for non-nested models. NB =
Negative binomial; ZIP = Zero-inflated Poisson; ZINB = Zero-inflated negative binomial; BP = Beta-Poisson.
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Figure S19: Pollen et al. 2014: BJ Human Fibroblasts early passage, p6 (Smart-seq/C1). A) Goodness-of-
fit of the model assessed with a chi-square test based on residual deviance and degrees of freedom. B) Akaike
Information Criterion per gene: Model with the lowest AIC. Model with the lowest AIC and passed goodness-
of-fit statistic test. C) Observed versus predicted dropouts per model and gene plotted without outliers. D)
Model Assessment based on Likelihood Ratio Test for nested models and Vuong Test for non-nested models.
NB = Negative binomial; ZIP = Zero-inflated Poisson; ZINB = Zero-inflated negative binomial; BP =
Beta-Poisson.
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Figure S20: Soumillon et al. 2014: adipose-derived stem cells 1 day post-differentiation (SCRB-seq).
A) Goodness-of-fit of the model assessed with a chi-square test based on residual deviance and degrees of
freedom. B) Akaike Information Criterion per gene: Model with the lowest AIC. Model with the lowest AIC
and passed goodness-of-fit statistic test. C) Observed versus predicted dropouts per model and gene plotted
without outliers. D) Model Assessment based on Likelihood Ratio Test for nested models and Vuong Test for
non-nested models. NB = Negative binomial; ZIP = Zero-inflated Poisson; ZINB = Zero-inflated negative
binomial; BP = Beta-Poisson.
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Figure S21: Soumillon et al. 2014: adipose-derived stem cells 2 days post-differentiation (SCRB-seq).
A) Goodness-of-fit of the model assessed with a chi-square test based on residual deviance and degrees of
freedom. B) Akaike Information Criterion per gene: Model with the lowest AIC. Model with the lowest AIC
and passed goodness-of-fit statistic test. C) Observed versus predicted dropouts per model and gene plotted
without outliers. D) Model Assessment based on Likelihood Ratio Test for nested models and Vuong Test for
non-nested models. NB = Negative binomial; ZIP = Zero-inflated Poisson; ZINB = Zero-inflated negative
binomial; BP = Beta-Poisson.
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Figure S22: Soumillon et al. 2014: adipose-derived stem cells 3 days post-differentiation (SCRB-seq).
A) Goodness-of-fit of the model assessed with a chi-square test based on residual deviance and degrees of
freedom. B) Akaike Information Criterion per gene: Model with the lowest AIC. Model with the lowest AIC
and passed goodness-of-fit statistic test. C) Observed versus predicted dropouts per model and gene plotted
without outliers. D) Model Assessment based on Likelihood Ratio Test for nested models and Vuong Test for
non-nested models. NB = Negative binomial; ZIP = Zero-inflated Poisson; ZINB = Zero-inflated negative
binomial; BP = Beta-Poisson.
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Figure S23: Zheng et al. 2017: Peripheral Blood Mononuclear Cells CD19+ B Cells (10XGenomics).
A) Goodness-of-fit of the model assessed with a chi-square test based on residual deviance and degrees of
freedom. B) Akaike Information Criterion per gene: Model with the lowest AIC. Model with the lowest AIC
and passed goodness-of-fit statistic test. C) Observed versus predicted dropouts per model and gene plotted
without outliers. D) Model Assessment based on Likelihood Ratio Test for nested models and Vuong Test for
non-nested models. NB = Negative binomial; ZIP = Zero-inflated Poisson; ZINB = Zero-inflated negative
binomial; BP = Beta-Poisson.
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Figure S24: Zheng et al. 2017: Peripheral Blood Mononuclear Cells CD14+ Monocytes (10XGenomics).
A) Goodness-of-fit of the model assessed with a chi-square test based on residual deviance and degrees of
freedom. B) Akaike Information Criterion per gene: Model with the lowest AIC. Model with the lowest AIC
and passed goodness-of-fit statistic test. C) Observed versus predicted dropouts per model and gene plotted
without outliers. D) Model Assessment based on Likelihood Ratio Test for nested models and Vuong Test for
non-nested models. NB = Negative binomial; ZIP = Zero-inflated Poisson; ZINB = Zero-inflated negative
binomial; BP = Beta-Poisson.
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Figure S25: Zheng et al. 2017: Peripheral Blood Mononuclear Cells CD34+ Cells (10XGenomics). A)
Goodness-of-fit of the model assessed with a chi-square test based on residual deviance and degrees of freedom.
B) Akaike Information Criterion per gene: Model with the lowest AIC. Model with the lowest AIC and
passed goodness-of-fit statistic test. C) Observed versus predicted dropouts per model and gene plotted
without outliers. D) Model Assessment based on Likelihood Ratio Test for nested models and Vuong Test for
non-nested models. NB = Negative binomial; ZIP = Zero-inflated Poisson; ZINB = Zero-inflated negative
binomial; BP = Beta-Poisson.
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Figure S26: Zheng et al. 2017: Peripheral Blood Mononuclear Cells CD4+ T Helper Cells (10XGenomics).
A) Goodness-of-fit of the model assessed with a chi-square test based on residual deviance and degrees of
freedom. B) Akaike Information Criterion per gene: Model with the lowest AIC. Model with the lowest AIC
and passed goodness-of-fit statistic test. C) Observed versus predicted dropouts per model and gene plotted
without outliers. D) Model Assessment based on Likelihood Ratio Test for nested models and Vuong Test for
non-nested models. NB = Negative binomial; ZIP = Zero-inflated Poisson; ZINB = Zero-inflated negative
binomial; BP = Beta-Poisson.
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Figure S27: Zheng et al. 2017: Peripheral Blood Mononuclear Cells CD56+ NK Cells (10XGenomics).
A) Goodness-of-fit of the model assessed with a chi-square test based on residual deviance and degrees of
freedom. B) Akaike Information Criterion per gene: Model with the lowest AIC. Model with the lowest AIC
and passed goodness-of-fit statistic test. C) Observed versus predicted dropouts per model and gene plotted
without outliers. D) Model Assessment based on Likelihood Ratio Test for nested models and Vuong Test for
non-nested models. NB = Negative binomial; ZIP = Zero-inflated Poisson; ZINB = Zero-inflated negative
binomial; BP = Beta-Poisson.
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Figure S28: Zheng et al. 2017: Peripheral Blood Mononuclear Cells CD8+ Cytotoxic T Cells (10XGe-
nomics). A) Goodness-of-fit of the model assessed with a chi-square test based on residual deviance and
degrees of freedom. B) Akaike Information Criterion per gene: Model with the lowest AIC. Model with
the lowest AIC and passed goodness-of-fit statistic test. C) Observed versus predicted dropouts per model
and gene plotted without outliers. D) Model Assessment based on Likelihood Ratio Test for nested models
and Vuong Test for non-nested models. NB = Negative binomial; ZIP = Zero-inflated Poisson; ZINB =
Zero-inflated negative binomial; BP = Beta-Poisson.

30



None

ZIP

Poisson

ZINB

NB

0% 25% 50% 75% 100%

Percentage

D
is

tr
ib

ut
io

n
Goodness of fit statistic

Lowest
AIC

Lowest
AIC + 
GOF 

p >0.05

0% 25% 50% 75% 100%

Percentage

NB ZINB Poisson ZIP BP

Akaike Information Criterion

BP

ZIP

Poisson

ZINB

NB

0 1000 2000 3000 4000 5000

Observed − Predicted Zeros

D
is

tr
ib

ut
io

n

Dropouts

ZINB 
> ZIP

ZIP 
> Poisson

NB 
> Poisson

ZINB 
> NB

0% 25% 50% 75% 100%

Percentage

Te
st

Model Comparisons

A B

C D

Figure S29: Zheng et al. 2017: Peripheral Blood Mononuclear Cells CD4+/CD45RO+ Memory T Cells
(10XGenomics). A) Goodness-of-fit of the model assessed with a chi-square test based on residual deviance
and degrees of freedom. B) Akaike Information Criterion per gene: Model with the lowest AIC. Model with
the lowest AIC and passed goodness-of-fit statistic test. C) Observed versus predicted dropouts per model
and gene plotted without outliers. D) Model Assessment based on Likelihood Ratio Test for nested models
and Vuong Test for non-nested models. NB = Negative binomial; ZIP = Zero-inflated Poisson; ZINB =
Zero-inflated negative binomial; BP = Beta-Poisson.
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Figure S30: Zheng et al. 2017: Peripheral Blood Mononuclear Cells CD8+/CD45RA+ Naive Cytotoxic
T Cells (10XGenomics). A) Goodness-of-fit of the model assessed with a chi-square test based on residual
deviance and degrees of freedom. B) Akaike Information Criterion per gene: Model with the lowest AIC.
Model with the lowest AIC and passed goodness-of-fit statistic test. C) Observed versus predicted dropouts
per model and gene plotted without outliers. D) Model Assessment based on Likelihood Ratio Test for nested
models and Vuong Test for non-nested models. NB = Negative binomial; ZIP = Zero-inflated Poisson; ZINB
= Zero-inflated negative binomial; BP = Beta-Poisson.
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Figure S31: Zheng et al. 2017: Peripheral Blood Mononuclear Cells CD4+/CD45RA+/CD25- Naive T
Cells (10XGenomics). A) Goodness-of-fit of the model assessed with a chi-square test based on residual
deviance and degrees of freedom. B) Akaike Information Criterion per gene: Model with the lowest AIC.
Model with the lowest AIC and passed goodness-of-fit statistic test. C) Observed versus predicted dropouts
per model and gene plotted without outliers. D) Model Assessment based on Likelihood Ratio Test for nested
models and Vuong Test for non-nested models. NB = Negative binomial; ZIP = Zero-inflated Poisson; ZINB
= Zero-inflated negative binomial; BP = Beta-Poisson.
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Figure S32: Zheng et al. 2017: Peripheral Blood Mononuclear Cells CD4+/CD25+ Regulatory T Cells
(10XGenomics). A) Goodness-of-fit of the model assessed with a chi-square test based on residual deviance
and degrees of freedom. B) Akaike Information Criterion per gene: Model with the lowest AIC. Model with
the lowest AIC and passed goodness-of-fit statistic test. C) Observed versus predicted dropouts per model
and gene plotted without outliers. D) Model Assessment based on Likelihood Ratio Test for nested models
and Vuong Test for non-nested models. NB = Negative binomial; ZIP = Zero-inflated Poisson; ZINB =
Zero-inflated negative binomial; BP = Beta-Poisson.
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Figure S33: Ziegenhain et al. 2017: Embryonic stem cells (CEL-seq2). A) Goodness-of-fit of the model
assessed with a chi-square test based on residual deviance and degrees of freedom. B) Akaike Information
Criterion per gene: Model with the lowest AIC. Model with the lowest AIC and passed goodness-of-fit
statistic test. C) Observed versus predicted dropouts per model and gene plotted without outliers. D) Model
Assessment based on Likelihood Ratio Test for nested models and Vuong Test for non-nested models. NB =
Negative binomial; ZIP = Zero-inflated Poisson; ZINB = Zero-inflated negative binomial; BP = Beta-Poisson.
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Figure S34: Ziegenhain et al. 2017: Embryonic stem cells (Drop-seq). A) Goodness-of-fit of the model
assessed with a chi-square test based on residual deviance and degrees of freedom. B) Akaike Information
Criterion per gene: Model with the lowest AIC. Model with the lowest AIC and passed goodness-of-fit
statistic test. C) Observed versus predicted dropouts per model and gene plotted without outliers. D) Model
Assessment based on Likelihood Ratio Test for nested models and Vuong Test for non-nested models. NB =
Negative binomial; ZIP = Zero-inflated Poisson; ZINB = Zero-inflated negative binomial; BP = Beta-Poisson.
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Figure S35: Ziegenhain et al. 2017: Embryonic stem cells (MARS-seq). A) Goodness-of-fit of the model
assessed with a chi-square test based on residual deviance and degrees of freedom. B) Akaike Information
Criterion per gene: Model with the lowest AIC. Model with the lowest AIC and passed goodness-of-fit
statistic test. C) Observed versus predicted dropouts per model and gene plotted without outliers. D) Model
Assessment based on Likelihood Ratio Test for nested models and Vuong Test for non-nested models. NB =
Negative binomial; ZIP = Zero-inflated Poisson; ZINB = Zero-inflated negative binomial; BP = Beta-Poisson.
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Figure S36: Ziegenhain et al. 2017: Embryonic stem cells (SCRB-seq). A) Goodness-of-fit of the model
assessed with a chi-square test based on residual deviance and degrees of freedom. B) Akaike Information
Criterion per gene: Model with the lowest AIC. Model with the lowest AIC and passed goodness-of-fit
statistic test. C) Observed versus predicted dropouts per model and gene plotted without outliers. D) Model
Assessment based on Likelihood Ratio Test for nested models and Vuong Test for non-nested models. NB =
Negative binomial; ZIP = Zero-inflated Poisson; ZINB = Zero-inflated negative binomial; BP = Beta-Poisson.
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Figure S37: Ziegenhain et al. 2017: Embryonic stem cells (Smart-seq/C1). A) Goodness-of-fit of the model
assessed with a chi-square test based on residual deviance and degrees of freedom. B) Akaike Information
Criterion per gene: Model with the lowest AIC. Model with the lowest AIC and passed goodness-of-fit
statistic test. C) Observed versus predicted dropouts per model and gene plotted without outliers. D) Model
Assessment based on Likelihood Ratio Test for nested models and Vuong Test for non-nested models. NB =
Negative binomial; ZIP = Zero-inflated Poisson; ZINB = Zero-inflated negative binomial; BP = Beta-Poisson.
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Figure S38: Ziegenhain et al. 2017: Embryonic stem cells (Smart-seq2). A) Goodness-of-fit of the model
assessed with a chi-square test based on residual deviance and degrees of freedom. B) Akaike Information
Criterion per gene: Model with the lowest AIC. Model with the lowest AIC and passed goodness-of-fit
statistic test. C) Observed versus predicted dropouts per model and gene plotted without outliers. D) Model
Assessment based on Likelihood Ratio Test for nested models and Vuong Test for non-nested models. NB =
Negative binomial; ZIP = Zero-inflated Poisson; ZINB = Zero-inflated negative binomial; BP = Beta-Poisson.
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