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Inference of the genotype uncertainty

Evaluation

Operating principle: exploit the alignment 
information to infer the acceptable quantization 
coarseness for quality values

Legend
p: mapping position
c: CIGAR strings
s: read-out nucleotide

sequences
r: reference sequence names

q: quality values
k: quantizer indexes
i: quality value (QV)

indexes

G: genotyping module
Q, R: quantization &

reconstruction modules
E1, E2: entropy encoding modules
D1, D2: entropy decoding modules

Observable data:

Goal: Compute the posterior distribution of the genotype     , given the 
observable nucleotides parameterized by the observable quality values.

Posterior probability:

Likelihood:

Quantizer index computation:

Measuring the impact of lossy quality value 
compression on variant calling:
• 3 different variant calling pipelines (GATK + 

VQSR, GATK + hard filtration, Platypus)
• Comparison of the called variants to the NIST 

consensus set
• Restriction to high-confidence regions
• Recall: the proportion of called variants that 

are included in the consensus set
• Precision: the proportion of consensus 

variants that are called
Data: chromosomes 11 and 20 from individual 
NA12878, re-sequenced with Illumina HiSeq 
2000 @ 14x, Ion Torrent @ 10x, and Illumina 
HiSeq X @ 49x
➢ 6 (pipelines and filtering values) x 3 (datasets) 

x 2 (chromosomes)  = 36 Recall/Precision vs. 
bits/QV points per evaluated tool
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Boxplot semantics: red line: mean, red box: 95 % standard error of the mean, blue whiskers: standard deviation

Results

✓ Compression down to 0.41 bits/QV on average
✓ 8-fold improvement of the compression factor w.r.t. BAM
✓ Better average variant calling performance than with the 

original data


