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Outline

• Computational challenges in complex DVI cases

• The generalized likelihood ratio (GLR)

• A refined pipeline for complex cases

• Software: DIVIANA



Disaster victim identification (DVI)

Post mortem (PM) data

Ante mortem (AM) dataReferences

Missing

Victims

Computational approaches

➢ Pairwise LR

➢ Sequential (PM-driven or AM-driven)

➢ Joint / global

Complex DVI: >1 missing in a family



Challenge I: Pairwise LR is not robust

Example 1: Wrong Example 2: Weak/confusing

23 STR markers1 SNP marker

Thore Egeland



Pairwise LR Joint likelihoods

Solution: Joint analysis

Vigeland & Egeland. (Scientific Reports, 2021)
Joint DNA-based disaster victim identification



Joint likelihoods

?

Challenge II: How to interprete the joint table?

Solutions:
• Bayesian (requires priors)
• Generalised LR



Joint likelihoods

GLR .V1=M1
=
𝐿1
𝐿3

=
𝑒−257.7…

𝑒−268.9…
= 70 582

?



✓

✓

✓

✓















GLR =
max𝑖∈𝐻1 𝐿𝑖

max𝑗∈𝐻2 𝐿𝑗

𝐻1: V1 = M1
𝐻2: V1 ≠ M1

Generalised likelihood ratio (GLR)
Egeland & Vigeland. Kinship cases with partially specified hypotheses. FSI Genetics. 2025



Interpretation of 𝐺𝐿𝑅 = 𝑥

The best explanation of the data given H1 

is 𝒙 times more likely 

than the best explanation given H2

GLR =
max𝑖∈𝐻1 𝐿𝑖

max𝑗∈𝐻2 𝐿𝑗



Joint likelihoods

?

Cannot separate these!

Challenge III: Symmetric matches

GLR to the 
rescue!



Joint likelihoods

GLR = 2.9 × 106
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𝐻1: {V2,V3} = {M2,M3} 

𝐻2: {V2,V3} ≠ {M2,M3}

Conclusion: V2 and V3 are M2 and M3 (but we don't know who-is-who)

Challenge III: Symmetric matches GLR =
max𝑖∈𝐻1 𝐿𝑖

max𝑗∈𝐻2 𝐿𝑗



Klaas Slooten (NFI)
+ Aafko Boonstra

Challenge IV: 
False identifications of related victims

V1 V2 LR GLR LR0

M1 M2 4.8E+8 1.1E+8 4E+10

𝐿𝑅0 > 𝐿𝑅 ⇒ evidence against relationship with R

• V1, V2 are father and son, but unrelated to R.

• Misidentified as M1, M2 

• Diagnostic: compare with a reference-free LR0.



A large example: ICMP workshop 2017



A refined DVI pipeline

1. findExcluded()

R code

1. Exclusion matrix



1. findExcluded()

2. findUndisputed()

R code

2. Pairwise LR matrix

1. Exclusion matrixA refined DVI pipeline



1. findExcluded()

2. findUndisputed() 
3. jointDVI() 

R code

2. Pairwise LR matrix

3. Joint + GLR

1. Exclusion matrixA refined DVI pipeline



3. Joint + GLR

1. findExcluded()

2. findUndisputed() 
3. jointDVI()

4. findSymmetric()

R code

2. Pairwise LR matrix

1. Exclusion matrixA refined DVI pipeline



Software: DIVIANA

Diviana eudoreella



Home page: https://magnusdv.github.io/pedsuite

Source code: https://github.com/magnusdv

Developers: Magnus D. Vigeland, Thore Egeland

Behind the wings of DIVIANA: The pedsuite 
A collection of packages for pedigree analysis in R

https://magnusdv.github.io/pedsuite
https://github.com/magnusdv


Input

AM
NON-

IDENTIFIABLE

Pairwise analysis (global)

EXCLUDED

UNDISPUTED

Loop until 
no further 
findings

Parameters
•  LR threshold
•  ...

PM

Each family separately

Simple (1 miss)

PROBABLE

DISPUTED

NO MATCH

LR > thresh
10

Multiple 
high LRs

Otherwise

>1 miss: JOINT ANALYSIS

MATCH (GLR)

SYMMETRIC 
MATCH

INCONCLUSIVE

GLR

The DIVIANA pipeline



Installation in R

With 'pak':

➢ library(pak)  # if error: install.packages("pak")

➢ pak("magnusdv/diviana", dep = T)

Or with 'remotes':

➢ library(remotes)  # if error: install.packages("remotes")

➢ install_github("magnusdv/diviana", dep = T)

1) Install from GitHub (only once)

➢ diviana::launchApp()

2) Start the app



Demo



Biased selection of references

Thore Egeland

The pedsuite R packages:
https://magnusdv.github.io/pedsuite

Lourdes Prieto
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