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Abstract

GENis is a recently published open-source multi-tier information system developed to run forensic DNA databases. It relies on a Bayesian Networks framework and it is particularly well suited to efficiently
perform large-size queries against databases of missing individuals. In this contribution we present a validation of the missing person identification capabilities of GENis. To that end we introduce fbnet, a
free-software package written in the R statistical language that implements the complete GENis functionality to perform kinship analysis based on DNA profiles. With the aid of fbnet, we could validate
likelihood ratios against estimations draw with Familias and forrel (two well-recognized R packages for kinship quantification) for complex pedigrees provided by the Argentinian reference databank (Banco
Nacional de Datos Geneticos, BNDG).

—_ GENis & fbnet

We implemented the complete GENis functionality to perform kinship analysis
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DB of family pedigrees DB of missing persons - in fbnet3, an open-source package written in R statistical language.
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. — > |ProbGeno <- genotypeProbTable(resQ) MP genotype probabilities P(MP | ev,n)
Bayesian Network LR estimation
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— Validation Exercise
To speed-up calculations GENis and fbnet implement a LR estimations for large databases can be
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We used L=1, 2 and 4 models. In Panel A we show the ram) . 0 200 400 600 0 1000
precision of these estimations, at a given tolerance level, flerance 4 VP database size
compared against Familia’s LR values for familyFF (Panel C).
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methodology to evaluate LRs for large MP databases. Noticeably, the GENis Log LR

*paternal branch excluded

functionality implemented in the open-source package fbnet allows us
to share with the communitv the functionalitv and main desien orincioles [1] “GENis, an open-source multi-tier forensm DNA mformat_lon system’, Chernomqretz _et al, Forensic Science International:Reports (2020) http://doi.org/10.1016/}.fsir.2020.100132
Y Y sh P P [2] “Modeling and reasoning with bayesian networks”, Darwiche A., Cambridge University Press (2009).

behind GENis MPI module [3] fonet R package can be downloaded from : https://CRAN.R-project.org/package=fbnet
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