
Forensic Genetics
Module 15 – Session 4



Schedule – Day 1

Session 1 Course logistics; History of Identification 8:00-8:50

Session 2 STR Typing 9:05-9:55

Session 3a Probability, Likelihood Ratios 10:10-11:00

Session 3b Allelic Independence 11:30-12:20

Session 4 DNA Interpretation and Modeling 12:35-1:25

Review Session 3 & 4 1:40-2:30
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Session 4 - DNA Interpretation and Modeling

• Thresholds and Modeling Types

o Binary model

o Semi-continuous model

o Continuous model

• Peak Height Modeling

o Total Allelic Peak Height

o Degradation

o Stutter

o Heterozygote Balance

• Likelihood Ratio Modeling

o Markov Chain Monte Carlo

o Probabilistic Genotyping Software
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Thresholds
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Thresholds
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Weight of Evidence
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The Island Problem
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The Island Problem

Suppose there is a crime committed on a remote island with a 

population of size 101. A suspect Q is found to match the crime 

scene profile. What is the probability that Q is the source of the 

profile?

Individuals: 101

Source: Not source:

Matching:
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The Island Problem

Suppose there is a crime committed on a remote island with a 

population of size 101. A suspect Q is found to match the crime 

scene profile. What is the probability that Q is the source of the 

profile?

Individuals: 101

Source: 1 Not source: 100

100% TP 1% FP

Matching:
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The Island Problem

In addition to Q, we expect one other individual on the island to 

match. So, even though the profile is rare, there is only a 50% 

chance that Q is the source. So, even though the profile is rare, there 

is only a 50

Individuals: 101

Source: 1 Not source: 100

100% TP 1% FP

Matching: 2
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The Island Problem – Odds Version
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The Island Problem – Searches 
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Zoom Poll

How does knowledge about Q being identified through a search 

affect the probability of being the source?

• It decreases

• It increases

• It stays the same
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The Island Problem – Searches 
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Likelihood Ratio

Session 4 - DNA Interpretation and Modeling 16



Match Probabilities
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LR Modeling
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Binary Model
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Semi-continuous Model
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Semi-continuous Model – Drop-out
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Estimating Drop-in and Drop-out
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Continuous Model

Session 4 - DNA Interpretation and Modeling 23



Continuous Model Network
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Peak Height Modeling
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Modeling Degradation
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Modeling Degradation

Session 4 - DNA Interpretation and Modeling 27



Modeling Degradation
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Modeling Degradation
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Modeling Degradation
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TAP Modeling
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Stutter Modeling
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Stutter Modeling
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Stutter Modeling – Locus Specific Thresholds
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Stutter Modeling – Locus Specific Thresholds
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Stutter Modeling – Allele Specific Thresholds
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Stutter Modeling - Thresholds
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Stutter Modeling – Allele Model
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Stutter Modeling – Allele Model
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Stutter Modeling – Allele Model
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Stutter Modeling – LUS
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Stutter Modeling – LUS Model
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Stutter Modeling - AUS
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Stutter Modeling – AUS Model
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Stutter Modeling – AUS Model
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Stutter Modeling – AUS Model
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Stutter Modeling
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Continuous Model Network
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LR Modeling
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LR Modeling
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Modeling Strategies

Session 4 - DNA Interpretation and Modeling 51



Markov Chain Monte Carlo (MCMC)
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Expected Peak Heights
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Expected Peak Heights
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Expected Peak Heights
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Expected Peak Heights
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Expected Peak Heights
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The Perfect Model
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The Perfect Model
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Generating Weights
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Continuous Model
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Probabilistic Genotyping
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Probabilistic Genotyping - Available Software
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Probabilistic Genotyping
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Probabilistic Genotyping
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