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Official Disclaimer

The opinions and assertions contained herein are solely those
of the author and are not to be construed as official or as
views of the U.S. Department of Commerce, the U.S.
Department of Justice, or the National Institute of Justice.

Commercial software, equipment, instruments and materials are
identified In order to specify experimental procedures as
completely as possible. In no case does such identification
Imply a recommendation or endorsement by the U.S.
Department of Commerce, the U.S. Department of Justice, or
the National Institute of Justice nor does it imply that any of
the software, materials, instruments or equipment identified
are necessarily the best available for the purpose.



NIST Software Tools

mMixXSTR (Dave Duewer)

3 Sample Loci

4 | Type Description ||| FGA  TPOX D&S1179 VWA Amel PentaE  D18S51 D21511  THOT
5 Victim Lane 10 Victim 19,23 8.11 1016 "6 X 710 N4 29302 89

6 | Suspect Lane 11 Suspect 1 19,23 8.11 10,16 "6 X 710 M4 29302 89

7 | Suspect Lane 12 Suspect 2 19,23 811 1516 15,16 X 710 M4 29302 89

8 | Suspect Lane 13 Suspect 3 22 26 B 13,14 1415 XY 813 14,18 33235 6T

9 | Suspect Lane 14 Suspect4 22 26 811 13,14 15,17 XY 813 16,18 33235 89
10 Suspect lane 15 Suspect 5 23.25 11 12,16 "6 XY 1320 1822 28.30 7.9
11 Evidence Lane 1 T-shit-collar 192226 B 11,13,14,15 14,1516 XY 810 12151617 28,29 993
12 Evidence  Lane 2 T-shirt-side 2224 131415 1416 Xy M3 15,1617 27 993
13 Evidence Lane 3 Gun-handle 212225 711 13141516 15161718 XY B 12151621 282931 7.9
14 Evidence  Lane 4 Door-Knob 2225 7.911 13141516 15161718 XY 89 1215161921 282931 7.9

15 Evidence  Lane 5 West Wall 192123 8911 121315 1213141516 XY 7.10.13 12.14.16,18.19 2829302 7.8,9.9.3
16  Evidence lane 6 east Wall 19,23 811 131516 1516 XY 7.0 14,16,18 29302 89
17 | Evidence Lane 7 Rt Shoe 21,25 3 911,12 "7 Xy & "2 322332 %

18  Evidence Lane 8 Rmask 19202223 811 12131415 "7 XY 510 13141718 2930 6.7.9
19  Evidence Lane 9 Straw 22 26 811 1314 1517 XY 813 16,18 33235 89
20 Control 9947A (ACP) 23.24 3 "3 17.18 X 1213 1519 30 8.9.3
21| Control RLT (RCP) 23.25 11 12 16 "6 XY 1320 1822 28.30 7.9

http://www.cstl.nist.gov/biotech/strbase/software.htm



NIST Software Tools

mMixXSTR (Dave Duewer)

45 lane G east Wall Lane ¥ Rt Shoe

46 Locus Lane 12 Suspect 2 [BEvidence #+ # -Alleles||Evidence #+ # -Alleles
47 FGA 19,23 1923 2 0 2125 0 2 21,25
43 TPOX 8,11 811 2 0 a 1 1

49 DA31179 15,16((13,1516 2 0F 131 91112 0 2 91112
50 VIVA, 15,16 1516 2 0 17 o 2F 17
51 Amel X XY 1 0 Y XY 1 0 Y
52 | PentaE 7,10 10 2 0 5 0 2F 8
53| D18351 141141618 1 0 16,18 12 0 1F 12
84 | D21311 293021 29302 2 0 322332 0 2322332
A5 THOA 8,9 89 2 0 5§ 0 2F ]
56 D351358 15,16 1516 2 0 1517 1 1F 17
57 | PentaD 1315 13156 2 0 10 o 2F 10
28 |CSF1PO 11 1115 1 0F 15 11 1 0

59 D165539 11 1112 1 0oF 12 1213 0 1 1213
60 | D7S820 M(101112 1 0 1012 810 0 1 8,10
61 0135317 1213 1213 2 0 8,14 0 2 8,14
62 | D55S818 12,13((11,1213 2 0oF 11 1112 1 1F 11
63 | #Alleles 27 27 0 5 22

64 # Loci In, Ex, Total 0 16 14 16
EE

http://www.cstl.nist.gov/biotech/strbase/software.htm



NIST Software Tools

Virtual MixtureMaker (Dave Duewer)

l?‘i] Mixture females and Hispanics.xls [Compatibility Mode]

1 2 3 4| 5| 6 [18]|9 [1011]12/13{14] 154 17 18 19 20
- Profiles Alleles # Alleles / Locus

4 #1 #2 | |#Sep #Mix Ratio||Avg SD |[#1 #2 #3 #4 #5 #5+|| D8S1179 D21511 D75820 CSF1FPO
5 | ZT80870 MT94890 63 55 087 344063 0 1 7 8 0 11,13.14.16 28293034 8,910 10,11,12
6 MT94890 ZT80870 63 55 087 23.44 063
7
8
g

5
0
0D 1 7 8 0 0 11,1314,16 28293034 8910 10,11,12
GT37869 TT51435 64 55 086 344073 0 2 5 9 0 0 101213 2830,30.2,31.2 10,11 9.10,11.12
TT51435 GT37869 64 55 086 344073 0 2 5 9 0 0 101213 2830302312 10,11 9.10,11 12
' TT51483 TT50722 63 55 087 344081 0 3 310 0 0 11,1314.15 30,31 891011 10.3,11,12.13
10| TT50722 TT51483 63 55 087 344081 0 3 3 10 0 0 11,13,14,15 30,31 891011 103111213
11 | ZT80815 ZT80870 64 54 084 338062 0 1 8 7 0 0 111314 282934 81112  10,11.12,13
12| TT51399 UT57305 63 54 086 338072 0 2 6 8 0 O 111314 2829302322 811,12 10,12
13 | UT57305 TT51399 63 54 086 338072 0 2 6 8 0 0 11,1314 2829302322 81112 10,12
14 | 7TS0869 UT57308 63 54 086 338081 0 3 4 9 0 0 1415 29 30.32.2 91012  10,11,12.12
15 | UT57308 ZTB0869 63 54 086 338081 0 3 4 9 0 0 1415 29 30,322 91012 10111213

http://www.cstl.nist.gov/biotech/strbase/software.htm



Match Estimator (Brian Burritt - SDPD)

Match Estimator 3.1.1 (PP16)

Afr Am LCaue Hizp,
Profile will hit approximately 1 in:| 1.0E+00 | 1.0E+00 | 1.0E+00] 1.0E+D0 |13 Core Loci

Profile will hit approximately 1 in: [1.0E+00 [ 1.0E+00 [ 1.0E+00 [ 1.0E+00 | All 15 Loci (does not reflect number of expected hits during NDIS search!)

Exact Genotypes
1 allele For homoeygotes

O351358

0351352

021511
Dash1

D215
Diasal

O55313
DH3s?
Ovsg20
DiESH3a
CSFIFD
Fenta O

O55813
D357
O7S520
DiES639
CSFIFO
Penta O

DES117a

OE51173

ctri+shift+4 clears all tables

For questions or comments, please contact Brian Burritt at bburritt@pd.sandiego.gov

bburritt@pd.sandiego.gov



Cr3s1362
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2 Person Mixture Interpretation
Worksheet (Todd Bille, ATF)

Potential
Allleles Allele Potential Genotype Combinations
D18551 Present J Drop-out
1 allele 3 alleles 4 alleles
2 alleles
Possible complete loss N
of genotype?
Caucasian African American Hispanic
-F[Allele 1] | fiAnele 2]| RMP fAlele 1] fAalele 23(RMP | fiAlele 1) | (i ANele 2)| RMP

AA ] ] 0.000 0 0.000

AB ] ] 0.000 ] ] 0.000 ] 0 0.000

AC ] ] 0.000 ] ] 0.000 ] 0 0.000

AD ] ] 0.000 ] ] 0.000 ] 0 0.000

X A ] 0.000 ] 0.000 ] 0.000

BB ] 0.000 ] 0.000 0 0.000

BC ] ] 0.000 ] ] 0.000 ] 0 0.000

BD ] ] 0.000 ] 0 0.000 0 0 0.000

X BX 0 0.000 ] 0.000 0 0.000

Ce ] 0.000 ] 0.000 0 0.000

ch 0 0 0.000 ] 0 0.000 0 0 0.000

X Cx ] 0.000 ] 0.000 ] 0.000

RMP: 1.000 1.000 1.000




Potential
Allleles Allele Potential Genotype Combinations
D18551 Present J Drop-out
12 1 allele 3 alleles 4 alleles
15 12 15[y 18 14
18 12 18 [y 15 14
14 12 19 |y 15 18
2 alleles
Possible complete loss N
of genotype?
Random Match Probability
LIS Caucasian 1 in 9.00E+00 OR in g
LIS African
American 1 in T.10E+00 OF in 71
LIS Southwest
Hispanic 1 in 1.20E+01 OF in 12
Caucasian African American Hispanic
-E[Allele 1) | fianele 23| RMP f(Alele 1] fianete 23| RMP | fianete 1) | fpanete 23 RMP
12 12 AA 0 0 0.000 0 0.000
—— 12 15 AB 0128 0128 0.033 | 0.058 0167 [0.019] 0106 0.138 |[0.029
h 580 200 30 12 18 AC 0128 0.09z 0.023 | 0.058 0131 [0.015] 0106 0.052 [ 0.011
T 12 14 AD 0128 0.036 0.009 | 0.058 0.078 |(0.009] 0106 0.037 |[0.008
121X A 0 0.000 ] 0.000 0 0.000
15 15 BB ] 0.000 ] 0.000 0 0.000
15 18 BC 0128 0.09z2 0.023 | 0167 0131 (0044 0138 0.052 [0.014
15 19 BD 0128 0.036 0.009 | 0167 0078 [0.026] 0138 0.037 [0.010
)IL ,I\ PR 151X BX ] 0.000 ] 0.000 0 0.000
- 18 18 CC ] 0.000 ] 0.000 0 0.000
12 15 'ﬁ%‘ﬁ 14 14 CD 0.09z 0.036 0007 | 0131 0078 |[0.020] 0.052 0.037 |[0.004
L L ] 18X CX 0 0.000 ] 0.000 0 0.000
RMP: 0.104 0134 0.076




Deconvolutinator 2.0.5
(Bruce Heidebrecht, MDSP)

A B | J K LIK N 0 PQ R S T v W Y Z AL AB AL

1 Alleged Assumed Known's Alleged's Alleged PHR allele1 allele1 allele1 allele1 allele2 allele2 allele2 alleled allele3 allele 4
2 | Caseltem# Contributor Ratio X:1 Alleles alleles Contributor's alele1  allele2 alleled alleled allele2 alleled alleled alleled  alleled4  allele d
a

4 D8 allele 1 - - nia nia nia nfa nfa nia nfa nfa nia nia

5 allele 2 - -

6 allele 2 - -

7 allele 4 - -

8

9 D21 allelet - - nia nia nia nfa nfa nia nfa nfa nia nia
10 allele 2 - -
il allele 3 - -
12 allele 4 - -
i3
14 D7 allele 1 - - n/a nia n/a n/a n/a n/a n/a n/a nia nia
L= allele 2 - -

6 allele 3 - -
17 allele 4 - -
18

9 |CSF allelet - - n/a nia n/a n/a n/a n/a n/a n/a nia nia
20 allele 2 - -
21 allele 3 - -
22 allele 4 - -
9

bheidebrecht@madsp.org
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Known contributor

018

(18,19)

allele 1
allele 2
aliele 3
aliele 4

[2 allele
locus ORLYY

[2 allele
lazus ORLYY

12
15
18
19

RFU

438
403
145
138

438
403

438
403

"Known”
contributor
FFUif shared

"Known”
contributor
FFUif shared
and homao
0
0

"Known"
cantribukar
FFUif shared
and hetera
0
0

"A=zzumed"”

cantributor

FFLUif shared
433
403
145
135

"A=zzumed"”
cantributor
FFLUif shared
and homo
438
403

"Aszzumed"”
cantributar
FFLif shared
and hetera
433
403

4 ALLELES PRESENT

"Known”
cankributar
Genotype
(12,15}
(12,18}
(12,159}
(15,18}
(15,15)
(18,19}

RFU's
(438 403)
(438 149)
(438139)
(403,149)
{403,139)
(148,139)

PHR

Contribution

"Aszumed”
conkributor
Genotype
(18,19)
(15,19)
(15,18)
(12,19}
(1218}
(12,15)

RFU's
{148, 139)
(403,139)
(403 149)
(438,139)
(438 149)
(438 403)

PHR

Contribution




Locus
DasS117e
021511

D351358
TH1

0251338
0155433

018531
055818

Denominator:

DE851179
021511

0351358
THM

0251338
0195433

D18551
D35818

Spreadsheet #2 — Unrestricted LR

Caucasian (FBI}

Enter alleles detected, peaks "indistinguishable from stutter”, and the need for stochastic interpretation:

Genotype
Allele ia) | Allele (b) Allele (o) Allele (d) | dropout (F) | Allele (a) freg Allele (b) freq Allele (c) freg Allele (d) freg Allele (F) freg
[ HMNSA, HMNSA, HMNSA, #MNIA,
[ HMNIA, HMNIA, HMNIA, #MIA
CSF1PO HNSA, HNSA, HNSA, #MIA,
[ HMNSA, HMNSA, HMNSA, #MNIA,
[ HMNIA, HMNIA, HMNIA, #MIA
01655359 HNSA, HNSA, HNSA, #MIA,
[ HMNSA, HMNSA, HMNSA, #MNIA,
[ HMNIA, HMNIA, HMNIA, #MIA
TPOX l. HNSA, HNSA, HNSA, #MIA,
12 15 18 19 [ 01276 0.12786 0.0813 0.0357
[ HMNIA, HMNIA, HMNIA, #MIA
Feal T T #a #NIA #NIA #NIA
Final LR calculation
numerator / denominator
6
Possible Unknown Contributor
aa a,b a.c a,d b b b.c c,d d,d aF b,F c,F

D7s&z0
CSF1PO

D135317
D165539

T2k 12,15 12,18 1219 15,15 15,18 15,19

18,19

19,19

FGA



Automated Software for
Mixture Analysis

2-Person Mixtures



NEST — Phase I

Evaluation of Mixture Deconvolution Tools

FPhase ll, the evaluation of the mixture deconvolution tools, is presently underway. DNA profiles from two
contributor mixtures and other simulated mock casework scenarios have been analyzed for evaluation
with these mixture deconvolution tools. Further, the Project Team will be evaluating the features and
limitations of each of the software systems currently available.

The Use of the i-STReam Mixture Deconvolution Software Tool in the FSS-i*™ Suite for the Analysis of

Casework Samples

http://forensics.marshall.edu/NEST/PDFs-NEST/Posters/Promega%20FSSi3%20Poster10-09.pdf

The Use of GeneMapper® ID-X Software v1.1 for the Analysis of Mixed DNA Samples

http://forensics.marshall.edu/NEST/PDFs-NEST/Posters/PromegaGMIDXPoster10-09.pdf

MARSHALL UNIVERSITY

(AN AN AN

NIJ

National
Institute
of Justice

FORENSIC SCIENCE CENTER

http://forensics.marshall.edu/NEST/



Software for Mixture Analysis

el [/

FSS-13




Automated Mixture Software

Advantages

e Can calculate parameters for mixture
deconvolution: PHR, mixture ratio, etc...

e Speed of Analysis
o Statistical Analyses — RMNE, RMP, LR

Limitations
* The ultimate decision is up to the DNA analyst.

e 3+ person mixtures are limited to RMNE (CPE)
Statistics




i-STReam Summary Sheet Export

Software Yersion: 583
Processor Version: 1,21 Rew 005
Output Crested by rickyDate: 27072005 10:34:31

Gel Number Lane Number Barcode Case Number ttem Humber fterm and Area
| Pref Amp Tolerence | Mixing Proportion Tolerence I Homozygote
| B0 % | 15% | 80
‘Weight : haci mum Waight: Mini mum YWieight: Mean
18% 51 19% 6:1 16% 5:1

Database Consolidation is on

| . Possible Cortributors | Pref Amp Rule Mix Prop Rule | -
| Lecus | Allele | Ares | Cortributor 1 | Cordributor 2 | Cordributor 1 | Cordributer 2 MixEst | RC | Cordributor 1 | Cortributer 2 |Den | Mum | Commerts
15 | 5387 | 18 | 18 | 15 | 15 | . K3 . 'Y | 18%8:4 Y| Include | 18 | 18 15 1w | - | - .
16 (24242 | 15 | 18 | 15 | 15 | 22% | N | 100% |Y | -84% 101 N - | - - - - - | -
5 | 18 | 15 | 18 | 22% N | 22% N - vooo- - | -
SEiT % | 18 | 15 | 18 | 100% | Y | 482% | Y| 38%21 [N - - |-
5 15 | 18 | 18 | . ¥ . 'y | s2%1s5 [N - .
15 5 15 | 16 | 100% | Y | 22% N | 184% <110 [N -
15 1% | 18 | 15 | 452% Y| 100% |Y | B4%t2z N - . . . .
Database Consolidation for 0351356 16 16 15 15

FSS I3
http://www.promega.com/profiles/802/profilesindna_802_08.pdf



* Mixture Analysis Results Viewer: Minimum Number of Contributors = 3

Sample File : 1D 3 EG] 2.0ng R1.1.2 W11 006 1.fsa

Panel ; Identifiler w1y

Run Folder :  pun_HID 2010-10-07_17-01_ 0229

Sample Mame I[:I_:Ei_EIZEJ_:?_-'.IIIru;l_F!.l.1.2_'-.-'1.1

CPI/CPE Statistics |

Combined Probability of Inclusion/Exclusion (CPI/CPE]) Statiskics Summary

Combined Probability of Inclusion/Exclusion
Database = AF Identifiler UM
Population = UT.3. Hizpanic
Combined Probability of Inclusion = 3.7993E-7

(CPI/CPE) for Sswple ID 3 EGJ 2.0ng R1.1.2 V1.1

=1 in 2.6 Million U.3. Hispanics
=1 1in Z.6321Ea
Combined Probability of Exclusion = 99.9999% for T.5. Hispanic

CPI/CPE Statistics Details

Database:Population Marker flleles Possible Genotype g|Marker Inclusion Frequency

1 E Identifiler UM:LLS, Hispanic Das1179 12,13,14,15 10 0.6735 -

Z AEB Identifiler UM:L. 5, Hispanic DZ1511 £3,30,31 & 0.2040

3 A Identifiler UM:U, 3, Hispanic D7sazo 3,10,12,F e 1.00a0

4 AB Identifiler UM:L. 5. Hispanic CSF1PO 11,12 3 0.4616

= AB Identifiler ML, 5, Hispanic 0351358 14,15,16,17,18 15 0.9657 -

& AEB Identifiler UM:L. 5, Hispanic THO1 9,9.3 3 0.1159

7 A Identifiler UM:U, 3, Hispanic 0135317 11,12 3 0,1932

E AE Identifiler UM:1.5, Hispanic 0165539 9,10,11,12,F MA 1.0000 )

ABI GeneMapper ID-X
Motes, ., ] I Calculake Skatiskics, .. ] I Expart. .. ] I Mixture Analysis Parameters. .. ] I Samples Plat, .. ] I Cancel ] I < Back ] 7]




AU, Mixture Analysis

@] 8] o8] B = Hoer [armaen = |

One Caontributor Na. M arker M ajor | Finar | Maiu:urM:-:| He&idual| b ajor HIM | Miror Hir | Trace Data Report |
Lo Convbriors Mo, | Marker |Mi:<ture Pl FE Contributor 1 | Contrbutor 2 | LR

‘:- Three or more Contri
" 1D_Ladkder 014, 1 DBS1179 12131415 062298 | 037702
- ID_3.EGJ_2.0n Z | pa1si 28293030231 | 046046 0.53954
..ID_3_EGJ_30n 3 | D7sez0 81012 | 033475 | 0BRS25
4 ES_F1 FO 11,1 2.1 3_ | 0.5051.1 0.4_9489
Mixture Analysis Settings 5 0351358 1415, 5,1_ 718 | 097162 Q02838
5 THM | 993 | 015716 | 084284
-~ Analysiz ~Contributor Detection Threshold- ; glgg;;g 1911'102-"1?;2 ] 3232183 gigi;g
[ Using . 1011, ; .
. 12
& PeakHeight ¢ Pesk Area | Mirimur Matched Markers: i 9 | D251338 16,17.21 007174 | 092826
. Iz—- 10 | D195433 | 14162 016000 0.84000
M awirum Unmatched Markers: 1 Pl 141 EA ?'.1 g (L5465 045345
i 12 | TPOX BA1012 | 051020 | 048380
Range | Ratiofz) | Allele Frequency - Popultion 1143 | p18s51 1214161819 | 025001  0.74399
<200 0.20 Identifier_15 US Hisparic -] = 14 | AMEL Rl | - |~
<800 0.30 I = _j-!J 15 0588_18 11,12. | 0.43000 E_I.51I_JIIIEI
<12833 g;g 16 | FG& 20,21 25 26 018675 | 0.81325
;2000 D.ED Curnulative: 1.07E-07  1-1.07E-07
- v Exclude LR Walue of 0 in Cumulative LR

b aximum Mumber: |2

— Owerlay

W Stutter Fatio: |D.15 [ Show Invalid Combinations

v Dropeout Intensity < |‘IEIEI [ Report

¥ Save Parameters when Save Report

b aximum R esidual: 0.030

| Load I | Save I Ok Cancel

Softgenetics GeneMarker HID



Complex Mixtures



Gary’s Flowchart

The analysis of stutter is not required if one can account for all alleles of the lowest contributor
(i.e. 4 peaks in a two person mix)

Start Here:

Are stutfer peaks = 150
present at rfu levels close to
that of the lowest contributor?

Are potential stutter peaks = 50%
of a lowest coniributor allele
{detected or estimate)?

YEes

True Stutter Poterntial allels

. miasking:
Don't include g
. Include Stutfer
Stutter Peaks in .
. Peaks in
calculafion )
calculation

» Continue

True stutter:

Include locus

Are peaks = 150
present?

Iz the ectimated lowest

contributor allels
expecied fobe 2
100rfu?

Include locus
Drop locus

Are the peaks in stutter
position?

Are peaks = 50%

YES

Are peaks = stufter
percentages?

Are potential stutter
peaks = 50% of a
howre st contributor

allel=

{detected or estimate)?

Are peaks = 33% of Yes of lowest
those peaks 2 1507 contributor allele

estimate?
No Mo \:‘Eﬁ

Possible allele straddled:
Drop locus

Peaks = 150
Possible allele can be considered

masking: background:
Drop locus Include locus
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Alleles below the Stochastic Threshold

0795333 L — L S — L ——

a0 a0 130 170 210 2:a0 240 230 av0

2000 1 ﬁt }\
ol soall A A aiid J.\‘r“'““ S

14 14 17 i 12 13
29149 Tad[211 2059 Jdd 03
14 15 ] 14 19
29149 G4 Ekal 340 209

10
290

4.6.3. When using CPE/CPI (with no assumptions of number

of contributors) to calculate the probability that a randomly
selected person would be excluded/included as a contributor

to the mixture, loci with alleles below the stochastic threshold
may not be used for statistical purposes to support an inclusion.



“On the Threshold of a Dilemma”

e Gill and Buckleton (2010)

e Although most labs use thresholds of some
description, this philosophy has always been
problematic because there is an inherent
illogicality which we call the falling off the cliff
effect.

JOURNAL OF FO REN S I C @J
SCIENCES

J Forensic Sci, January 2010, Vol. 55, No. 1

doi: 10.1111/3.1556-4029.2009.01257.x
Available online at: interscience.wiley.com

Commentary on: Budowle B, Onorato AJ, Callaghan TF, Della
Manna A, Gross AM, Guerriert RA, Luttman JC, McClure DL.
Mixture interpretation: defining the relevant features for guide-
lines for the assessment of mixed DNA profiles in forensic
casework. J Forensic Sc1 2009:54(4):810-21.



“Falling off the CIiff Effect”

 If T =an arbitrary level (e.g., 150 rfu), an allele
of 149 rfu Is subject to a different set of
guidelines compared with one that is 150 rfu
even though they differ by just 1 rfu (Fig. 1).

Gill and Buckleton JFS 55: 265-268 (2010)



Gill and Buckleton JFS
55: 265-268 (2010)

* “The purpose of the ISFG DNA commission
document was to provide a way forward to
demonstrate the use of probabilistic models to
circumvent the requirement for a threshold
and to safeguard the legitimate interests of
defendants.”
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with victim contributor 2 vs. G (US_HIS_NIST)

Summary Calculation

Mational Institute of Standards and Technology

with victim contributor 2 vs. G
05-Dec-2010

The LA calculation assumes two unknown contributors in the evidence with one known contributor reference relative to a

US_HIS_NIST human population.

The match rarity between the evidence and suspect is 34.2 quintillion.

The

{'Gint LR is approximately 34.2 guintillion.
The log(LR)} information is 19.53.
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with victim contributor 3 ws. E (US_HIS_NIST)

Summary Calculation

Mational Institute of Standards and Technology

with victim contributor 3 vs. E
05-Dec-2010

The LA calculation assumes two unknown contributors in the evidence with one known contributor reference relative to a

US_HIS_NIST human population.

The match rarity between the evidence and suspect is 2.45 quintillion.

The

The {'Gint LR is approximately 2.45 quintillion.
og(LR) information is 18.39.
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Summary

o Mixture Software can be useful for calculating
many of the parameters of the SWGDAM
guidelines for deconvolution.

e Beyond 2-person mixtures, many of the
programs are limited to RMNE statistical
calculations.

 These programs are more of an “expert
assistant” than an “expert system”.
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