Constructing Simulation Data
with Dependence Structure using Copulas
e for Unreliable Single-Cell RNA-sequencing Data
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Research Question

Single-Cell RNA-Sequencing Reference Data for Simulation data
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Figure 1: Single-cell RNA sequencing

Figure 2: Inspiration for target groups

(1Situations reflecting Different Degrees of Heterogeneity l (3 Constructing Distorted Data with dependence structure
Best approximation of read counts: Zero Inflated Negative Binomial (ZINB) distribution: Sklar (1959) states that one can find a copula function of family v over all marginal
) distributions, which leads to the joint distribution function, that keeps the univariate marginal
(X — x) = d + (1 —m)fug(0) ifx=0 distributions:
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fng(X; = x) = [+ 9) I i Distorted data are no longer ZINB distributed:
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— No parametric marginals anymore
— Computation of lower and upper cumulative distribution function in order to sample from
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Basis of the simulation design:

(4 Classification Results
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(5)Conclusion

Distorted data:

= Upwards distorted (Lower Distribution):
A lot of variation possible due to W

F'&) . Set of possible distribution functions = Higher variation of gene expression

@Constructing distorted data ﬂ(g)

ﬂ(g)(x) — i”f{l:j(g)(x) : Fj(g) S ]:j(g)}a fojr each gene of each target group = Easier distinctions of the target groups
Fj(g)(X) — SUP{Fj(g)(X) : Fj(g) - 'F../(g)}7 based on the three Constructed Scenarios | Downwards distorted (Upper Distribution):

Less variation possible due to W
= Lower variation of gene expression

Upper distribution function: Measuring tendencially decreased read counts o N
= Difficult distinctions of the target groups

Lower distribution function: Measuring tendencially increased read counts
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