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“science” in 

Forensic Science?
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Short tandem repeat

Take me out to the ball game
take me out with the crowd
buy me some peanuts and Cracker Jack
I don't care if I never get back
let me 
root root root root root root root root root root 
for the home team,
if they don't win, it's a shame for it's one, two, 
three strikes, you're out
at the old ball game

"root" repeated 10 times, so
allele length is 10 repeats

23 volumes in 
cell's

DNA encyclopedia

DNA locus paragraph

DNA genotype

10, 12
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ACGT

1 2 3 4 5

A genetic locus has 
two DNA sentences,

one from each parent.

locus

Many alleles allow for
many many allele pairs. 

A person's genotype 
is relatively unique.

mother
allele

father
allele

repeated word

An allele is the number
of repeated words. 

A genotype at a locus
is a pair of alleles. 9 10

6 7 8 9101112

Simple DNA interpretation
Evidence 

item
Evidence 

data
Lab Infer
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Evidence 
genotype

Known 
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CompareDNA from
one person
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DNA mixture

eye of newt toe of frog

Double, double toil and trouble

Pittsburgh skyline

Draw a threshold
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Same heights & vacant lots

Simplify data to interpret mixture

1. Apply threshold to find “alleles”
2. Add allele frequencies (f1 + f2 + …)
3. Square sum, take reciprocal
4. Locus “probability of inclusion” (PI)
5. Multiply locus PI values
6. Combined (CPI) match statistic

f1 f2 f3 f4 f5

Unreliable DNA mixture statistics
NIST (Commerce Department) study in 2005
Two contributor mixture data, known victim

31 thousand (4)

213 trillion (14)

Forensic DNA labs put on notice ten years ago

When not
“inconclusive”:
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Biased DNA workflow
(1)

Choose data
(3)

Person decides
(2)

Calculate statistic

• Put people in the process
• To overcome software limits
• And introduce human bias

Falsely identify innocent people

Mixture statistics shut down labs

“National accreditation board suspends all 
DNA testing at D.C. crime lab”

The Washington Post April 27, 2015 
Did not comply with FBI standards

“New protocol leads to reviews of 
‘mixed DNA’ evidence”

The Texas Tribune September 12, 2015 
24,468 lab tests affected
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Statistics lack scientific basis
Misled courts for 15 years on countless DNA mixtures


