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http://www.cstl.nist.gov/strbase/training/ISFG2013workshops.htm 

http://www.cstl.nist.gov/strbase/training/ISFG2013workshops.htm
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Binary model 
1. Qualitative binary model (aka unrestricted…) 

–Treats alleles as present or absent and does not take 
into account peak height information  

2. Semi-quantitative binary model (aka restricted …) 
–Declares some of the combinations as possible or 

impossible 
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Example 
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6 genotype combinations
{7/9,11/13},{7/11,9/13},{7/13,9/11}
{11/13,7/9},{9/13,7/11},{9/11,7/13}
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Semi continuous models 
• Artefacts: 

–Drop-out 
–Drop-in 
–Stutters 

Norwegian University of Life Sciences Continuous models 7 



Norwegian University of Life Sciences Continuous models 8 

Semi-continuous model includes a drop-out probability d 
Software: LRmix (Haned), .... 



Continuous model 
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6 genotype combinations
{7/9,11/13},{7/11,9/13},{7/13,9/11}
{11/13,7/9},{9/13,7/11},{9/11,7/13}
weighed according to a 
probability distribution
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Computation 
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• Hard part: Modelling and estimating weights  
 

 
 Bayesian networks (Graversen, Cowell, Lauritzen, ... 

o DNAmixtures 
 

 MCMC (Taylor, Bright,...) 
o STRmix http://strmix.esr.cri.nz/ 
oTrueAllele http://www.cybgen.com/ 
 

 Numerical integration 
 

 

Pr(peak heights|known contributors)jw =

https://www.rss.org.uk/uploadedfiles/userfiles/files/Cowell_2014_supporting_information.pdf
http://strmix.esr.cri.nz/
http://www.cybgen.com/
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SE33 
• Two person mixture 

16 
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19 26.2 29.2 

Suspect=16/19 
HP: suspect+NN 
HD: NN1+NN2 



Possible genotype combinations 
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Number Contributor 1 Contributor 2 

1 19 29.2 16 26.2 

2 16 19 26.2 29.2 

3 16 29.2 19 26.2 

4 19 26.2 16 29.2 

5 16 26.2 19 29.2 

6 26.2 29.2 16 19 



∑wj  Pr(S j  | H1 ) 
j 

∑wu  Pr(Su  | H2 ) 

u © ESR 2013 

LRC  = 

Number Contributor 1 Contributor 2 Product 
Pr(O|Sj,M) 

Expected 
weight 

1 19 29.2 16 26.2 26 0.208 

2 16 19 26.2 29.2 76 0.608 

3 16 29.2 19 26.2 7 0.056 

4 19 26.2 16 29.2 12 0.096 

5 16 26.2 19 29.2 3 0.024 

6 26.2 29.2 16 19 1 0.008 



Likelihood ratio 
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• Assuming person of interest was 16,19 
• Assume that according to other (unseen) loci POI 

must be contributor 1 
Number Contributor 1 Contributor 2 Product 

Pr(O|Sj,M) 
Expected 

weight 

1 19 29.2 16 26.2 26 0.208 

2 16 19 26.2 29.2 76 0.608 

3 16 29.2 19 26.2 7 0.056 
4 19 26.2 16 29.2 12 0.096 

5 16 26.2 19 29.2 3 0.024 

6 26.2 29.2 16 19 1 0.008 



Norwegian University of Life Sciences Continuous models 18 



Several combinations are unlikely and so 
the binary model gives a lower value: 



Exercise 
• Describe the three methods presented and discuss pros 

and cons! 
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