
‘Internal development’ validation 
of EuroForMix 

from version 4.2

By Øyvind Bleka (27. October 2025)

Numerical tests automatically checked using testthat (R-package)

Manual checks for GUI results

Carried out regarding euroformix R-package release

Test files available at https://github.com/oyvble/euroformix/tree/master/tests/testthat

https://github.com/oyvble/euroformix/tree/master/tests/testthat


Checking R-functions depending on C++

Interpretation function:

• contLikMLE: Obtain maximum likelihood value/parameter estimates

• validMLEmodel: Calculates cumulative probabilities (of PHs)

• deconvolve: Calculates posterior probabilities of unknown genotypes 

• contLikINT: Bayesian approach (integration)

• contLikMCMC: MCMC simulation



Example data
• Constructing the testkit (subset of SGMplus)

• Two dyes only (blue and yellow)
• TH01 renamed to ‘TH 01’ (white space in names)

• Two example data sets which includes backward and forward stutters
1. 1 contributor, 1 replicate 
2. 2 contributors, 2 replicates

• One example data set including SNPs.
• 2 contributors, 2 replicates

• One example data set including MPS-STR.

• Data available in R-package installation folder euroformix\examples



Settings for CE data 

• Selected kit: testkit

• Dye specific settings:



Example data 1: stain34



Propositions tested for dataset 1:
test_logLik1contr

• Hyp 1: ref1 is contributor

• Hyp 2: 1 (unrelated) unknown is contributor, ref1 is known non-
contributor 

• Hyp 3: 1 unknown sibling of ref1 is contributor, ref1 is known non-
contributor 



GUI check  Hp: Hyp 1 vs Hd: Hyp 2



GUI check  Hp: Hyp 1 vs Hd: Hyp 3



Example data 2: stain52/stain98



Propositions tested for dataset 2:
test_logLik2contr2Rep

• Hyp 1: ref1 + ref2 are contributors

• Hyp2: ref1 + 1 (unrelated) unknown are contributors, ref2 is known 
non-contributor 

• Hyp3: ref1 + 1 related (sibling) unknown of ref2 are contributors, ref2 
is known non-contributor 



GUI check  Hp: Hyp 1 vs Hd: Hyp 2



GUI check  Hp: Hyp 1 vs Hd: Hyp 3



Propositions tested for dataset 2’
test_logLik2contr1RepNoStutter

- Considering 1 replicate (stain52 only)

- Stutter models are turned off, degrad still turned on.

• Hyp 1: ref1 and ref2 are contributor

• Hyp 2: 2 (unrelated) unknowns are contributors, ref1 and ref2 are 
known non-contributors 



GUI check   Hd: Hyp 1 versus Hd: Hyp 2



Example data 3: 1_1a_XEN13/ 1_1b_XEN13 (SNPs)



Propositions tested for dataset 3 (SNPs):

• Hyp 1: P1 + P3 are contributors

• Hyp2: P1 + 1 (unrelated) unknown are contributors, P3 is known non-
contributor 

test_logLik2contr2RepSNP

Global settings for all markers:

Using both replicates

Note: Profiles P1+P3 are missing markers 
RS13182883 and RS576261
(substituting with additional unknown)



GUI check  Hp: Hyp 1 vs Hd: Hyp 2



Example data 4: 3P_1.35ng_20-5-1 (MPS LUS+)



Propositions tested for dataset 4 (MPS-LUS+):

• Hyp 1: Ref1 + Ref2 + Ref3 are contributors

• Hyp2: Ref1 + Ref3 + 1 (unrelated) unknown are contributors, Ref2 is a 
known non-contributor 

test_logLik3contr2RepLUS

Global settings for all markers:

Using only replicate
3P_1.35ng_20-5-1 



GUI check  Hp: Hyp 1 vs Hd: Hyp 2



GUI check  Hp: Hyp 1 vs Hd: Hyp 2



GUI check  Hp: Hyp 1 vs Hd: Hyp 2



Propositions tested for dataset 4 (MPS-LUS+):

• Hyp 1: Ref1 + Ref2 + Ref3 are contributors

• Hyp2: Ref1 + Ref3 + 1 (unrelated) unknown are contributors, Ref2 is a 
known non-contributor 

test_logLik3contr2RepLUS

Global settings for all markers:

Using Both replicates



GUI check  Hp: Hyp 1 vs Hd: Hyp 2



GUI check  Hp: Hyp 1 vs Hd: Hyp 2



Additional test



ESX17 profile with partial references

• Hyp 1: Ref1 + Ref2 + Ref3 are contributors

• Hyp2: Ref1 + Ref2 + 1 (unrelated) unknown are 
contributors, Ref3 is a known non-contributor 

Using only  stain5



GUI check  Hp: Hyp 1 vs Hd: Hyp 2



GUI check  Again but with all replicates



Tests for Tri-alleles (test_triAlleles.R)
All tests are calculated with logLik, Deconvolution and MLE-validation
- Value of logLik and cumulative probs in validation.

- Deconvolution shows genotype with triAllele

- Assume NOC=2, condition on both contributors

Tests:

1) 1 triAllele for Ref1

2) 2 triAlleles: 1 for Ref 1 and 1 for Ref 2 (different marker)

3) 3 triAlleles: 2 for Ref 1 and 1 for Ref 2 (different markers)

4) 4 triAlleles: Same as above but a shared triAllele for one marker

5) A dropout triAllele: Ref1 has a triAllele that is not in Evidence

6) 1 triAllele for Ref1 (2 replicates, degradation + backward and forward stutter model)

7) 1 triAllele for Ref1 (2 replicates, degradation + only backward stutter model)

• (1-5) are with one replicate, without degradation, and no stutter models

Kit=testkit



GUI check
1) 2) 3) 4)

5)

6)

7)



Testing the qualitative model
(tested for dataset 2, using both replicates)

Different drop-out probability models are tested:

• Hyp 1: Ref1 + Ref2, common drop-out parameter

• Hyp 2: Ref1 + Ref2, Ref1 drop-out parameter set to 0.

• Hyp 3: Ref1 + Ref2, 2 drop-out parameters

Ref2 known non-contr for hyps Hyp ‘4-6’:

• Hyp 4: Ref1 + 1U, common drop-out parameter. 

• Hyp 5: Ref1 + 1U, Ref1 drop-out parameter set to 0.

• Hyp 6: Ref1 + 1U, 2 drop-out parameters



GUI check (Qual model)

Hyp 4 (Hd): R1+1U (common drop-out parameter):
logLik = -77.6593191143117
d = 0.03809141, 0.03809141

Hyp 1 (Hp) : R1+R2 (common drop-out parameter):
logLik = -95.1168543762792
d = 0.0730126, 0.0730126

log10LR = -7.581711

Only common drop-out parameter implemented in GUI



Additional: NFI validation data (Fusion 6C)

• Shared validation data (multi-laboratory comparison) from NFI is 
used for comparing the results from EFM:

https://www.forensicinstitute.nl/research-and-
innovation/documents/publications/2020/06/29/dnaxs_dnastatistx-test-
data-nfi

• Using same marker settings for obtaining comparable results.

• A R-script is run to check for compatible results.

https://www.forensicinstitute.nl/research-and-innovation/documents/publications/2020/06/29/dnaxs_dnastatistx-test-data-nfi
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Additional validation of EFM GUI

• The GUI is manually inspected for concise results whenever new 
versions are released – based on following data:
• The output from the manual (tutorial data)

• Also covers the Bayesian approach

• Workshop material:
• ENFSI exercises (ENFSI1 and ENFSI2)

• EFMexercise26


	Lysbilde 1: ‘Internal development’ validation of EuroForMix   from version 4.2
	Lysbilde 2: Checking R-functions depending on C++
	Lysbilde 3: Example data
	Lysbilde 4: Settings for CE data 
	Lysbilde 5: Example data 1: stain34
	Lysbilde 6: Propositions tested for dataset 1: test_logLik1contr
	Lysbilde 7: GUI check  Hp: Hyp 1 vs Hd: Hyp 2
	Lysbilde 9: GUI check  Hp: Hyp 1 vs Hd: Hyp 3
	Lysbilde 10: Example data 2: stain52/stain98
	Lysbilde 11: Propositions tested for dataset 2: test_logLik2contr2Rep
	Lysbilde 12
	Lysbilde 14
	Lysbilde 15: Propositions tested for dataset 2’ test_logLik2contr1RepNoStutter
	Lysbilde 16: GUI check   Hd: Hyp 1 versus Hd: Hyp 2
	Lysbilde 17: Example data 3: 1_1a_XEN13/ 1_1b_XEN13 (SNPs)
	Lysbilde 18: Propositions tested for dataset 3 (SNPs):
	Lysbilde 19: GUI check  Hp: Hyp 1 vs Hd: Hyp 2
	Lysbilde 20: Example data 4: 3P_1.35ng_20-5-1 (MPS LUS+)
	Lysbilde 21: Propositions tested for dataset 4 (MPS-LUS+):
	Lysbilde 22: GUI check  Hp: Hyp 1 vs Hd: Hyp 2
	Lysbilde 23: GUI check  Hp: Hyp 1 vs Hd: Hyp 2
	Lysbilde 24: GUI check  Hp: Hyp 1 vs Hd: Hyp 2
	Lysbilde 25: Propositions tested for dataset 4 (MPS-LUS+):
	Lysbilde 26: GUI check  Hp: Hyp 1 vs Hd: Hyp 2
	Lysbilde 27: GUI check  Hp: Hyp 1 vs Hd: Hyp 2
	Lysbilde 28: Additional test
	Lysbilde 29: ESX17 profile with partial references
	Lysbilde 30: GUI check  Hp: Hyp 1 vs Hd: Hyp 2
	Lysbilde 31: GUI check  Again but with all replicates
	Lysbilde 32: Tests for Tri-alleles (test_triAlleles.R)
	Lysbilde 33: GUI check
	Lysbilde 35: Testing the qualitative model (tested for dataset 2, using both replicates)
	Lysbilde 36: GUI check (Qual model)
	Lysbilde 37: Additional: NFI validation data (Fusion 6C)
	Lysbilde 38: Additional validation of EFM GUI

