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What’s in a Match? 
How to read a forensic DNA report 

Mix & match: 
Getting comfortable with DNA reporting 

Elmira, New York 
On June 15, 2011, a man broke into a woman’s apartment. 
Wielding a knife and wearing a bandana, he raped her. The 
victim recognized Casey Wilson by his voice and height.   
 
On September 29, 2013, a man broke into another woman’s 
apartment. With a knife, he raped and robbed her, and then 
tried to eliminate evidence of the sex crimes. Wilson was 
again recognized by his voice and height. 
 
Surveillance video showed a masked man wearing gloves 
leaving the second victim’s apartment. Later surveillance 
placed him in the same clothes near Wilson’s Mt. Zoar home.   
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DNA biology 

Locus 
Chromosome 

Nucleus 

Cell 

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 
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DNA genotype 

10, 12 
1 2 3 4 5 6 7 8 

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 9 10 11 12 

DNA evidence interpretation 
Evidence 

item 
Evidence 

data 
Lab Infer 

10   11   12 

Evidence 
genotype 

Known 
genotype 

10, 12 

10, 12 

Compare DNA from 
one person 

DNA mixture interpretation 
Evidence 

item 
Evidence 

data 
Lab Infer 

10   11   12 

Evidence 
genotype 

Known 
genotype 

10, 11 @ 20% 
11, 11 @ 30% 
11, 12 @ 50% 

11, 12 

Compare DNA from 
two people 
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Computers can use all the data 
Quantitative peak heights at locus FGA 

peak 
height 

peak size 

People may use less of the data 

Threshold  

Over threshold, peaks are labeled as allele events 

All-or-none allele peaks, 
each given equal status 

Under threshold, alleles vanish 

How the computer thinks 
Consider every possible genotype solution 

Explain the 
peak pattern 

Better  
explanation 
has a higher  
likelihood 

One person’s 
allele pair 

Second person’s 
allele pair A third person’s 

allele pair 
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Objective genotype determined solely from the DNA data.   
Never sees a reference.  

Evidence genotype 

4% 8% 9% 

30% 

8% 11% 
7% 6% 3% 2% 2% 2% 2% 2% 1% 1% 2% 

DNA match information 

Prob(coincidental match) 
Prob(evidence match) 

How much more does the suspect match the evidence 
than a random person? 

8x 
30% 

3.7% 

Match information at 15 loci 
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Is the suspect in the evidence? 

A match between the glove 
and Casey Wilson is:  

 
31.3 million times more probable than  

a coincidental match to an unrelated Black person 
 

66.3 million times more probable than  
a coincidental match to an unrelated Caucasian person 

 
98.1 million times more probable than 

a coincidental match to an unrelated Hispanic person 

Match statistics 

Item Description 

15B 
 

Victim 

24A 
 

Elimination 

20A 
 

Casey Wilson 

17D-E Purple knit glove 930 quadrillion 1/2.72 817 thousand 

18D-E Purple knit glove 520 trillion 14.6 thousand 31.3 million 

Match statistics 

Item Description 

15B 
 

Victim 

24A 
 

Elimination 

20A 
 

Casey Wilson 

17D-E Purple knit glove 17.97 -0.43 5.91 

18D-E Purple knit glove 14.72 4.16 7.50 
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160 North Craig Street, Suite 210 
Pittsburgh, PA 15213 
Tel: (412) 683-3004 
Fax: (412) 683-3005 

 

 
 April 10, 2014 

 
TO: DA WEEDEN WETMORE 
 CHEMUNG COUNTY DISTRICT ATTORNEY'S OFFICE 
 ELMIRA, NEW YORK 

SUPPLEMENTAL REPORT 
Cybergenetics #: Chemung 
Lab # 13HL-05428 
Agency Case Number: 13-7033 

 
Victim: VICTIM, Jane 
 
Elimination: ELIMINATION, John 
 
Suspect: WILSON, Casey 
 
Evidence Items: 
 
    Item 17D-E Purple Knit Glove, Swabs - Inside of Glove 
    Item 18D-E Purple Knit Glove, Swabs - Inside of Glove 
    Item 15B Buccal swab from Jane Victim 
    Item 24A Buccal swab from John Elimination 
    Item 20A Buccal swab collection kit from Casey Wilson 
 
METHODS: 
 

• The DNA Identifiler® Plus data profiles referenced in this report were previously developed and addressed in case reports 
issued by the New York State Police Forensic Investigation Center. 

• The TrueAllele® Casework system processed each evidence item in independent replicate computer runs to infer possible 
DNA contributor genotypes from the samples. Single and joint data interpretation was performed. 

• The DNA match statistics calculated herein used the population allele frequencies generated by the United States Federal 
Bureau of Investigation and a theta value (co-ancestry coefficient) of 1%. 

 
RESULTS: 
 
Item 17D-E 
 
TrueAllele assumed that the evidence sample data (Item 17D-E) contained three and four unknown contributors, and objectively 
inferred evidence genotypes solely from these data.  The victim and elimination genotypes were assumed in some calculations.  
Following genotype inference, the computer then compared a genotype from this evidence item to provided reference (Items 15B, 24A 
and 20A) genotypes, relative to reference populations, to compute LR DNA match statistics.  Based on these results: 
 
A match between the glove (Item 17D-E) and Jane Victim (Item 15B) is:  

35.9 quintillion times more probable than a coincidental match to an unrelated Black person,  
10.1 quintillion times more probable than a coincidental match to an unrelated Caucasian person, and 
930 quadrillion times more probable than a coincidental match to an unrelated Hispanic person. 

   
 

Cybergenetics 

  
 

Page 1 of 4 

 

 
 

160 North Craig Street, Suite 210 
Pittsburgh, PA 15213 
Tel: (412) 683-3004 
Fax: (412) 683-3005 

 

 
 April 10, 2014 

 
TO: DA WEEDEN WETMORE 
 CHEMUNG COUNTY DISTRICT ATTORNEY'S OFFICE 
 ELMIRA, NEW YORK 

SUPPLEMENTAL REPORT 
Cybergenetics #: Chemung 
Lab # 13HL-05428 
Agency Case Number: 13-7033 

 
Victim: VICTIM, Jane 
 
Elimination: ELIMINATION, John 
 
Suspect: WILSON, Casey 
 
Evidence Items: 
 
    Item 17D-E Purple Knit Glove, Swabs - Inside of Glove 
    Item 18D-E Purple Knit Glove, Swabs - Inside of Glove 
    Item 15B Buccal swab from Jane Victim 
    Item 24A Buccal swab from John Elimination 
    Item 20A Buccal swab collection kit from Casey Wilson 
 
METHODS: 
 

• The DNA Identifiler® Plus data profiles referenced in this report were previously developed and addressed in case reports 
issued by the New York State Police Forensic Investigation Center. 

• The TrueAllele® Casework system processed each evidence item in independent replicate computer runs to infer possible 
DNA contributor genotypes from the samples. Single and joint data interpretation was performed. 

• The DNA match statistics calculated herein used the population allele frequencies generated by the United States Federal 
Bureau of Investigation and a theta value (co-ancestry coefficient) of 1%. 

 
RESULTS: 
 
Item 17D-E 
 
TrueAllele assumed that the evidence sample data (Item 17D-E) contained three and four unknown contributors, and objectively 
inferred evidence genotypes solely from these data.  The victim and elimination genotypes were assumed in some calculations.  
Following genotype inference, the computer then compared a genotype from this evidence item to provided reference (Items 15B, 24A 
and 20A) genotypes, relative to reference populations, to compute LR DNA match statistics.  Based on these results: 
 
A match between the glove (Item 17D-E) and Jane Victim (Item 15B) is:  

35.9 quintillion times more probable than a coincidental match to an unrelated Black person,  
10.1 quintillion times more probable than a coincidental match to an unrelated Caucasian person, and 
930 quadrillion times more probable than a coincidental match to an unrelated Hispanic person. 

   
 

Cybergenetics 

Page 1 

  

 

Page 1 of 4 

 

 
 

160 North Craig Street, Suite 210 
Pittsburgh, PA 15213 
Tel: (412) 683-3004 
Fax: (412) 683-3005 

 

 
 April 10, 2014 

 
TO: DA WEEDEN WETMORE 
 CHEMUNG COUNTY DISTRICT ATTORNEY'S OFFICE 
 ELMIRA, NEW YORK 

SUPPLEMENTAL REPORT 
Cybergenetics #: Chemung 
Lab # 13HL-05428 
Agency Case Number: 13-7033 

 
Victim: VICTIM, Jane 
 
Elimination: ELIMINATION, John 
 
Suspect: WILSON, Casey 
 
Evidence Items: 
 
    Item 17D-E Purple Knit Glove, Swabs - Inside of Glove 
    Item 18D-E Purple Knit Glove, Swabs - Inside of Glove 
    Item 15B Buccal swab from Jane Victim 
    Item 24A Buccal swab from John Elimination 
    Item 20A Buccal swab collection kit from Casey Wilson 
 
METHODS: 
 

• The DNA Identifiler® Plus data profiles referenced in this report were previously developed and addressed in case reports 
issued by the New York State Police Forensic Investigation Center. 

• The TrueAllele® Casework system processed each evidence item in independent replicate computer runs to infer possible 
DNA contributor genotypes from the samples. Single and joint data interpretation was performed. 

• The DNA match statistics calculated herein used the population allele frequencies generated by the United States Federal 
Bureau of Investigation and a theta value (co-ancestry coefficient) of 1%. 

 
RESULTS: 
 
Item 17D-E 
 
TrueAllele assumed that the evidence sample data (Item 17D-E) contained three and four unknown contributors, and objectively 
inferred evidence genotypes solely from these data.  The victim and elimination genotypes were assumed in some calculations.  
Following genotype inference, the computer then compared a genotype from this evidence item to provided reference (Items 15B, 24A 
and 20A) genotypes, relative to reference populations, to compute LR DNA match statistics.  Based on these results: 
 
A match between the glove (Item 17D-E) and Jane Victim (Item 15B) is:  

35.9 quintillion times more probable than a coincidental match to an unrelated Black person,  
10.1 quintillion times more probable than a coincidental match to an unrelated Caucasian person, and 
930 quadrillion times more probable than a coincidental match to an unrelated Hispanic person. 

   
 

Cybergenetics 

Page 1 



Cybergenetics © 2007-2015 8 

  

 

Page 1 of 4 

 

 
 

160 North Craig Street, Suite 210 
Pittsburgh, PA 15213 
Tel: (412) 683-3004 
Fax: (412) 683-3005 

 

 
 April 10, 2014 

 
TO: DA WEEDEN WETMORE 
 CHEMUNG COUNTY DISTRICT ATTORNEY'S OFFICE 
 ELMIRA, NEW YORK 

SUPPLEMENTAL REPORT 
Cybergenetics #: Chemung 
Lab # 13HL-05428 
Agency Case Number: 13-7033 

 
Victim: VICTIM, Jane 
 
Elimination: ELIMINATION, John 
 
Suspect: WILSON, Casey 
 
Evidence Items: 
 
    Item 17D-E Purple Knit Glove, Swabs - Inside of Glove 
    Item 18D-E Purple Knit Glove, Swabs - Inside of Glove 
    Item 15B Buccal swab from Jane Victim 
    Item 24A Buccal swab from John Elimination 
    Item 20A Buccal swab collection kit from Casey Wilson 
 
METHODS: 
 

• The DNA Identifiler® Plus data profiles referenced in this report were previously developed and addressed in case reports 
issued by the New York State Police Forensic Investigation Center. 

• The TrueAllele® Casework system processed each evidence item in independent replicate computer runs to infer possible 
DNA contributor genotypes from the samples. Single and joint data interpretation was performed. 

• The DNA match statistics calculated herein used the population allele frequencies generated by the United States Federal 
Bureau of Investigation and a theta value (co-ancestry coefficient) of 1%. 

 
RESULTS: 
 
Item 17D-E 
 
TrueAllele assumed that the evidence sample data (Item 17D-E) contained three and four unknown contributors, and objectively 
inferred evidence genotypes solely from these data.  The victim and elimination genotypes were assumed in some calculations.  
Following genotype inference, the computer then compared a genotype from this evidence item to provided reference (Items 15B, 24A 
and 20A) genotypes, relative to reference populations, to compute LR DNA match statistics.  Based on these results: 
 
A match between the glove (Item 17D-E) and Jane Victim (Item 15B) is:  

35.9 quintillion times more probable than a coincidental match to an unrelated Black person,  
10.1 quintillion times more probable than a coincidental match to an unrelated Caucasian person, and 
930 quadrillion times more probable than a coincidental match to an unrelated Hispanic person. 

   
 

Cybergenetics 

Cybergenetics 
Lab # 13HL-05428 
April 10, 2014 
 

Page 2 of 4 

 
A match between the glove (Item 17D-E) and John Elimination (Item 24A) is:  

2.72 times less probable than a coincidental match to an unrelated Black person,  
1.44 times more probable than a coincidental match to an unrelated Caucasian person, and 
1.71 times less probable than a coincidental match to an unrelated Hispanic person. 

 
A match between the glove (Item 17D-E) and Casey Wilson (Item 20A) is:  

817 thousand times more probable than a coincidental match to an unrelated Black person,  
5.25 million times more probable than a coincidental match to an unrelated Caucasian person, and 
2.49 million times more probable than a coincidental match to an unrelated Hispanic person. 

   
 
Item 18D-E 
 
TrueAllele assumed that the evidence sample data (Item 18D-E) contained three and four unknown contributors, and objectively 
inferred evidence genotypes solely from these data.  The victim and elimination genotypes were assumed in some calculations.  
Following genotype inference, the computer then compared a genotype from this evidence item to provided reference (Items 15B, 24A 
and 20A) genotypes, relative to reference populations, to compute LR DNA match statistics.  Based on these results: 
 
A match between the glove (Item 18D-E) and Jane Victim (Item 15B) is:  

3.33 quadrillion times more probable than a coincidental match to an unrelated Black person,  
2.64 quadrillion times more probable than a coincidental match to an unrelated Caucasian person, and 
520 trillion times more probable than a coincidental match to an unrelated Hispanic person. 

   
A match between the glove (Item 18D-E) and John Elimination (Item 24A) is:  

14.6 thousand times more probable than a coincidental match to an unrelated Black person,  
35.7 thousand times more probable than a coincidental match to an unrelated Caucasian person, and 
21.5 thousand times more probable than a coincidental match to an unrelated Hispanic person. 

   
A match between the glove (Item 18D-E) and Casey Wilson (Item 20A) is:  

31.3 million times more probable than a coincidental match to an unrelated Black person,  
66.3 million times more probable than a coincidental match to an unrelated Caucasian person, and 
98.1 million times more probable than a coincidental match to an unrelated Hispanic person. 

   
 
 
 
         _________________________ 
         Mark W. Perlin, PhD, MD, PhD 

Chief Scientific Officer, Cybergenetics 
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DNA Match Tables 
 
 
1. Likelihood ratio* (LR) 
 

  15B 24A 20A 

Item Description Jane Victim John Elimination Casey Wilson 

17D-E Purple Knit Glove 930 quadrillion 1/2.72 817 thousand 

18D-E Purple Knit Glove 520 trillion 14.6 thousand 31.3 million 
 
 
2. log10(LR), or the powers of ten in the LR number 
 

  15B 24A 20A 

Item Description Jane Victim John Elimination Casey Wilson 

17D-E Purple Knit Glove 17.97 -0.43 5.91 

18D-E Purple Knit Glove 14.72 4.16 7.50 
 
*The LR shown is conservatively the minimum value calculated across three ethnic populations.  
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TrueAllele® Casework Method 
 
 
Computer interpretation of DNA evidence 
 
A definite genotype can be determined when a person’s DNA produces unambiguous data.  However, when the data signals are less 
definitive, or when there are multiple contributors to the evidence, uncertainty arises.  This uncertainty is expressed in the resulting 
genotype, which may describe different genetic identity possibilities.  Such genotype uncertainty may translate into reduced 
identification information when a comparison is made with a suspect.  
 
The DNA identification task can thus be understood as a two-step process: 

1. objectively inferring genotypes from evidence data, accounting for allele pair uncertainty using probability, and 
2. subsequently matching genotypes, comparing evidence with a suspect relative to a population, to express the strength of 

association using probability.   
The match strength is reported as a single number, the likelihood ratio (LR), which quantifies the change in identification information 
produced by having examined the DNA evidence.  
 
The TrueAllele Casework system is a computer implementation of this two-step DNA identification inference approach.  The 
computer objectively infers genotypes from DNA data through statistical modeling, without reference to a known comparison 
genotype.  To preserve the identification information present in the data, the system represents genotype uncertainty using probability.  
These probabilistic genotypes are stored on a relational database.  Subsequent comparison with suspects provides evidentiary 
identification information.   
 
Many TrueAllele validation studies have been conducted to establish the reliability of the method [1].  Five of these studies have been 
published in peer-reviewed scientific journals, on both synthetic [2, 3] and casework [4, 5, 6] data.  Conducting such validations is 
consistent with the 2010 Scientific Working Group on DNA Analysis Methods (SWGDAM) interpretation guidelines [7] (paragraph 
3.2.2).   
 
 
References 
 
1. Perlin MW, Szabady B. Linear mixture analysis: a mathematical approach to resolving mixed DNA samples. J Forensic Sci. 
2001;46(6):1372-7. 
2. Perlin MW, Sinelnikov A. An information gap in DNA evidence interpretation. PLoS ONE. 2009;4(12):e8327. 
3. Ballantyne J, Hanson EK, Perlin MW. DNA mixture genotyping by probabilistic computer interpretation of binomially-sampled 
laser captured cell populations: Combining quantitative data for greater identification information. Sci Justice. 2013;53(2):103-114. 
4. Perlin MW, Legler MM, Spencer CE, Smith JL, Allan WP, Belrose JL, Duceman BW. Validating TrueAllele® DNA mixture 
interpretation. J Forensic Sci. 2011;56(6):1430-1447. 
5. Perlin MW, Belrose JL, Duceman BW. New York State TrueAllele® Casework validation study. J Forensic Sci. 2013;58(6):1458-
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6. Perlin MW, Dormer K, Hornyak J, Schiermeier-Wood L, Greenspoon S. TrueAllele® Casework on Virginia DNA mixture 
evidence: computer and manual interpretation in 72 reported criminal cases. PLOS ONE. 2014;9(3):e92837. 
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17D-E

• Data. Peaks mostly between 100 and 800 rfu, with some above and below.
• Mixture. At least 3 (D18, D21), maybe 4 (D8, FGA) contributors.
• Degradation. Not apparent.
• Separation. Clear separation between ~78% major and minor components.
• Convergence. Excellent convergence with GR < 1.04.

Match to victim
• Genotype inference. Genotype is essentially single source with average KL of 19.5.
• Genotype separation. Clearly distinct from the minor contributors.
• Genotype concordance. Excellent agreement across 4 independent computers runs.
• Genotype match. Victim-matching genotype mixture weight = 0.7908 (stdev = 0.0508) & KL = 19.5671.
• Reported match. Representative genotype match to victim with log(LR) value 17.9676.

Chemung    13HL-05428    evidence    Chemung    17D-E_ncon3_100K    16    1

Match to elimination
• Genotype inference. Distinct from population with average KL ~4.2
• Genotype separation. Distinct from known reference.
• Genotype concordance. Good agreement across 8 independent computer runs.
• Genotype match. Elimination-matching genotype mixture weight = 0.1037 (stdev = 0.0651) & KL = 4.8005.
• Reported match. Representative genotype match to elimination with log(LR) value -1.4626.

Chemung    13HL-05428    evidence    Chemung    17D-E+15B_ncon3_100K    18    3

Match to suspect
• Genotype inference. Genotype clearly distinct from population with average KL 5.6.
• Genotype separation. Distinct from known references.
• Genotype concordance. Good agreement across 12 computer runs; better with same contributor number.
• Genotype match. Suspect-matching genotype mixture weight = 0.1387 (stdev = 0.0442) & KL = 8.7101.
• Reported match. Representative genotype match to suspect with log(LR) value 5.4629.

Chemung    13HL-05428    evidence    Chemung    17D-E+15B+24A_ncon3_100K_rep1    26    3

18D-E

• Data. Many peaks between 70 and 700 rfu, with some above and below.
• Mixture. At least 3 (CSF, vWA) contributors.
• Degradation. Not apparent.
• Separation. Major component somewhat separated from the minors; better when using known contributors.
• Convergence. Good convergence with many GR <1.2.

Match to victim
• Genotype inference. Distinct from the minor contributors and population with average KL of 13.8.
• Genotype separation. Different from minor contributor genotypes.
• Genotype concordance. Good agreement across 4 independent computers runs.
• Genotype match. Victim-matching genotype mixture weight = 0.4106 (stdev = 0.4385) & KL = 8.5175.
• Reported match. Representative genotype match to victim with log(LR) value 13.8009.

Chemung    13HL-05428    evidence    Chemung    18D-E_ncon4_100K    53    2

Match to elimination
• Genotype inference. Somewhat distinct from the population with average KL of 4.9.
• Genotype separation. Distinct from major contributor.
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Name Contributors Known Options Cycles 
17D-E_ncon3_100K 3   100K 
17D-E_ncon3_100K_rep1 3   100K 
17D-E+15B_ncon3_100K 3 15B  100K 
17D-E+15B_ncon3_100K_rep1 3 15B  100K 
17D-E+15B+24A_ncon3_100K 3 15B, 24A  100K 
17D-E+15B+24A_ncon3_100K_rep1 3 15B, 24A  100K 
17D-E+15B+24A_ncon3_100K_rep2 3 15B, 24A  100K 
17D-E_ncon4_100K 4   100K 
17D-E_ncon4_100K_rep1 4   100K 
17D-E+15B_ncon4_100K 4 15B  100K 
17D-E+15B_ncon4_100K_rep1 4 15B  100K 
17D-E+15B+24A_ncon4_100K 4 15B, 24A  100K 
17D-E+15B+24A_ncon4_100K_rep1 4 15B, 24A  100K 
18D-E_ncon3_100K 3   100K 
18D-E_ncon3_100K_rep1 3   100K 
18D-E+15B_ncon3_100K 3 15B  100K 
18D-E+15B_ncon3_100K_rep1 3 15B  100K 
18D-E+15B+24A_ncon3_100K 3 15B, 24A  100K 
18D-E+15B+24A_ncon3_100K_rep1 3 15B, 24A  100K 
18D-E_ncon4_100K 4   100K 
18D-E_ncon4_100K_rep1 4   100K 
18D-E+15B_ncon4_100K 4 15B  100K 
18D-E+15B_ncon4_100K_rep1 4 15B  100K 
18D-E+15B+24A_ncon4_100K 4 15B, 24A  100K 
18D-E+15B+24A_ncon4_100K_rep1 4 15B, 24A  100K 
17D-E+18D-E_ncon3_100K 3   100K 
17D-E+18D-E_ncon3_100K_rep1 3   100K 
17D-E+18D-E+15B_ncon3_100K 3 15B  100K 
17D-E+18D-E+15B_ncon3_100K_rep1 3 15B  100K 
17D-E+18D-E+15B+24A_ncon3_100K 3 15B, 24A  100K 
17D-E+18D-E+15B+24A_ncon3_100K_rep1 3 15B, 24A  100K 
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Item 18D-E vs suspect 20A
18D-E+15B+24A_ncon4_100K contributor 4

locus allele 1 allele 2 probability
AMELO 1 1 0.6354

1 2 0.3646
CSF1PO 11 12 0.4260

10 11 0.1203
11 11 0.1012
10 12 0.0872
12 12 0.0437
10 10 0.0358
11 13 0.0250
7 11 0.0248

10 13 0.0234
9 11 0.0233
7 12 0.0197
9 10 0.0135

12 13 0.0134
9 12 0.0117
7 10 0.0104
9 13 0.0076
7 13 0.0042

D13S317 12 12 0.3848
11 12 0.1341
9 12 0.1078
8 12 0.0911
8 11 0.0834
8 10 0.0792

11 11 0.0310
10 12 0.0237

8 9 0.0183
10 11 0.0175

9 11 0.0165
8 8 0.0044

D16S539 9 10 0.2569
10 12 0.1706

9 12 0.1072
11 12 0.0838
12 12 0.0769
10 11 0.0667
12 13 0.0660
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18D-E vs suspect 20A
18D-E+15B+24A_ncon4_100K contributor 4 vs. 20A

locus US_BLK_FBI US_CAU_FBI US_HIS_FBI
CSF1PO 0.2210 0.1166 0.1158
D13S317 0.4160 0.4650 0.5155
D16S539 0.5292 0.6055 0.4936
D18S51 0.9098 1.1390 1.2882
D19S433 0.3001 0.0527 0.2465
D21S11 0.5127 0.4024 0.2766
D2S1338 0.4998 0.3737 0.5187
D3S1358 0.5328 0.5826 0.6931
D5S818 0.3266 0.1828 0.2171
D7S820 0.0639 0.1107 0.1432
D8S1179 0.6948 0.8062 0.8043
FGA 0.9469 1.0298 0.9890
TH01 0.1797 0.5681 0.3726
TPOX 1.0183 1.0035 1.0085
vWA 0.3438 0.3831 0.3087

Total 7.4953 7.8218 7.9915
Joint 31283563 66349092 98066703
Words 31.3 million 66.3 million 98.1 million
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Item 18D-E and suspect 20A 
 
 
Comparison was made between the reported evidence genotype and 10,000 randomly 
generated genotypes from the United States FBI African American population to 
calculate likelihood ratio (LR) match statistics.  The distribution of these nonspecific LR 
values is shown in the histogram (blue bars) on an additive log(LR) information scale.  
The mean value has -7 zeros. 
 
There is a clear separation between the nonspecific match distribution (blue histogram) 
and the reported match number to the suspect that has 7 zeros. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
stat value  item LR log(LR) z-score p-value 
N = 10000  20A 31.3 million 7.50 4.9726 3.30E-07 
min -18.1745       
mean -7.5994       
median -7.5215       
max 4.2991       
std 3.0356       
positive 45       
mu -7.5994       
sigma 3.0356       
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Case outcome 

General YouTube talks 
M.W. Perlin, "Challenging DNA Evidence", Allegheny County 
Courthouse - Continuing Legal Education, Pittsburgh, PA, 
27-Feb-2015. 

M.W. Perlin. "Forensic Science and Criminal Law: Cutting 
Edge DNA Strategies", Pennsylvania Association of Criminal 
Defense Lawyers, Pittsburgh, PA, 25-Sep-2015. 

M.W. Perlin. "Objective DNA Mixture Information in the 
Courtroom: Relevance, Reliability and Acceptance", National 
Institute of Standards and Technology, Arlington, VA, 22-
July-2015. 
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