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Information Gain (LR)

identification hypothesis:
the suspect contributed to the evidence
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Quantitative Mixture Interpretation

Step 1: infer genotype

« consider every possible allele pair
» compare pattern with DNA data
* Rule: better fit's more likely it

high likelihood
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Information Gain (LR)

Step 2: match genotypes

At the suspect's genotype allele pair,
what is the locus information gain?
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Computer objectivity:
(Step 1) infer evidence genotype from data
(Step 2) compare genotype with suspect

Efficacy (2 unknown)
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Qualitative Manual Review

Step 1: infer genotype
Rule: every pair gets equal share

> genotype
i ) allele pair | likelihood
listed allele pairs a
WP are all assigned ab
- the same likelihood
—
[]
Step 2: match genotype
lower probability means lower information gain (LR)
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Improvement: Mixture Weight

10 *
8 e
5 .
° *
5 6
®
E
5 4
2 *
*
2 *
0
0 02 0.4 06 08 1

Mixture Weight

Cybergenetics © 2007-2010




Reproducibility
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Efficacy (1 unknown)

Improvement
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Improvement: Mixture Weight
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Validation Summary

interpretation two unknown one unknown
method (without victim) (with victim)
quantitative 13.26 (0.175) 17.33 (0.036)
computer (ten trillion) (hundred quadrillion)
improvement 6.24 . 4'67
(one million) (fifty thousand)
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Conclusions

« information gain (LR) is a universal DNA metric
« efficacy: computer extracts useful information
« improvement. computer mixture interpretation is
more informative than human review
with victim 50,000x - without victim 1,000,000x
« reproducibility: tenths of a log(LR) unit
« objectivity: "parallel unmasking", infer then match
« productivity: lab gives statistic for 1 of 3 items
« utility: science, investigation and evidence
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