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Random Match Probability (RMP) i the
chance that you pick a random, unrelated
person from the population and they match
an evidence DNA profile

RMP




RMP o PUT IT INTO
PERSPECTIVE

AThe population of Earth is about
7 billion people. It would take
approximately 1000 planet
Earths with that same
population in order to expect to
see this DNA profile once.




CPI
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Combined Probability of Inclusion (CPI) i the chance that you pick a random,
unrelated person from the population and they could be included as a contributor
to a mixed DNA profile

N %

(T Report example: The DNA profile obtained from the swab indicates a mixture of N
two individuals with at least one male contributor. Jane Doe cannot be excluded
as a contributor to this mixed DNA profile. The chance that an unrelated person,
chosen at random from the general population, would be included as a
contributor to this mixed DNA profile is approximately 1 in every 20 million

\Undividuals. %




CPIT PUT IT INTO
PERSPECTIVE

AFor every 20 million
random, unrelated people,
you would anticipate that
approximately one of them
would be included as a
contributor to that mixture




FACTOR OF 10

APer the second National Research
Council Report on forensic DNA
evidence (NRC Il), it is recommended
that profile frequencies are assigned a
confidence interval of a factor of 10

AApplies to RMP and CPI



FACTOR OF 10

1in 100,000,000,000,000

Statistic: 1 in 10,000,000,000,000

1in 1,000,000,000,000

The true probability is highly likely to
be between 1 trillion and 100 trillion.
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Likelihood Ratio (LR) i a ratio of two probabilities
which show a strength of support for one scenario
over the other

&

o

%




EARTH
ANALOGY
CANNOT BE
USED WITH
LRS




LR for H, Support
and 1/LR for Hy Verbal Qualifier
Support

RECOMMENDATIONS
OF THE
SWGDAM AD HOC WORKING GROUP ON

GENOTYPING RESULTS REPORTED AS LIKELIHOOD RATIOS 2 -99 Limited Support
100 - 9,999 Moderate Support
Given the increasing usage and interest in probabilistic genotyping among forensic DNA testing

laboratories, the Scientific Working Group on DNA Analysis Methods (SWGDAM) empaneled N AAr )99 999
. . . . RO . N - WIS oNg D
an Ad Hoc Working Group to inform on matters relating to the reporting of likelihood ratios 10,000 - 999.9 Stre ng Supp‘L rt

(LRs). This group was comprised of experts in the application of statistical principles to forensic

arridanna nnd Farancin mrantitinnare writh aveartica in tha intararatatine Af mivad NMNTA

Franimane >1,000,000 Very Strong Support

VERBAL SCALE



LRO PUT IT INTO PERSPECTIVE

AA likelihood ratio is a ratio of two probabilities giving
a numerical value that shows strength of support
for one scenario over another. In the case of DNA,
In the simplest of terms, it is evaluating whether it is
more likely to observe the DNA profile if it
originated from Jane Doe than If it originated from
an unknown individual.

AThink of a scale with two sides, the more weight
there is, the further down the heavier side will go.

AThe same is said for a likelihood ratio, the more
weight for one scenario, the less likely the other
scenario becomes.



ALR = 12 trillion
AVery Strong Support

Almagine the weight for the
first scenario Is on the
ground



A LR =300
A Moderate Support

A The weights of the two
scenarios are almost even.

A Think about your own non-
contributor study. If the highest
LR seen was 231, this number
IS barely above that and should
be addressed in testimony.






RELATIVES

STRMiXE i ncl udes
ratio (LR) propositions that
consider relatives of the

The software can resolve
mixtures composed of family
members and, through
validation, ratios can be
established to flag the possible
presence of a relative of the
POI in the mixture.

person of interest (POI); these
LRs are in turn incorporated
with the Unrelated LR into the
Unified LR that is reported by
DNA Labs International.




STRATIFIED LIKELIHOOD RATIO (LR)

SUMMARY OF LR

LR (population
proportion)

DLI GlobalFiler Af]
Am FBlextended
csv (0.14)

DLI GlobalFiler Ca
uc_FBlextended
csv (0.69)

DLI GlobalFiler S
EHISP FBlextende
d.csv (0.06)

DLI GlobalFiler S
WHISP_FBlextende
desv (0.11)

Stratufied

Total LR

2.7SE19

9.23E22

2 82E22

6.08E21

3.65E19

Sibling

6.45E7

2 82ES

2 46ES

1.39E8

7.28E7

Parent/Child

4.29E11

1.57E13

999E12

292E12

2.26E11

Half sibs

S91EN4

6.75E16

3 57E16

9 49E15

747E14

Grandparent
Grandchild

S9IEN4

6.75E16

3.57E16

9.49E15

747E14

Uncle or Aunt
Niece or Nephew

S9IEN4

6.75E16

3.57E16

9 49E15

TATEL4

First Cousin

S.50E16

292E19

1.30E19

3.23E18

1.08E17

Unified

2.51E1S

5.56E16

1.67E15

1.76E15

274E15

Stratified: Provides a single LR across all populations chosen

¢ Report stratified,
unified LR

Unified: Takes into account that unknown contributors are made up of both relatives AND unrelated people




SUMMARY OF LR

TABLE 1 OF 2

Sub-source LR. 99% 1-sided lower HPD interval caloulated from 1000 erations, MCMC uncertalmty on, Allele frequency uncertalnty on.

LR
PROPORTION

NIST1036_AFAM
0.25

FAMILIAL
LRS

NIST1036_ASIAN
0.25

NIST1036_CAUC
0.25

Children per family
Population size

0
0

0
0

0
0

Relation of unknown in Hd to POI

Unrelated

Sibling

Parent/Child

Half Sibling
Grandparent/Grandchild

Uncle or Aunt/Niece or Nephew
Cousin

1.1765E24
1.7961E8

2.9818F13
2.02T0ELT
2.02TOELT
2.02T0ELT
1.3431E20

1.8773E22
22352TET

1.0723E12
4.5505E15
4.5505E15
4.5505E15
2.3373E18

1.2367TE22
5.1259ET

1.4557E1Z
6.0165E15
6.0165E15
6.0165E15
2.T068E1R




The DNA profile originated from John Doe and an unknown, unrelated

The DNA profile originated from a sibling of John Doe and an unknown,
unrelated person




REPORTED UNIFIED LR:

AThe DNA profile obtained from the sample is approximately
130 million times more probable if the sample originated from
John Doe and an unknown person than if it originated from
two unknown persons. Therefore, there Is extremely strong
support that John Doe and an unknown person contributed to
this DNA profile, rather than two unknown persons.

SIBLING LR:

AThe DNA profile obtained from the sample is approximately 18
times more probable if the sample originated from John Doe
and an unknown, unrelated person than if it originated from a
sibling of John Doe and an unknown, unrelated person.

REPORTED LR VS SIBLING LR




Alt was not validated for use, and as such, it
can not be reported at this time.

ANote: the number of children is set to 0, so
the calculated familial LRs does not reflect
familial proportions.

LR NiST1036_AFAM
PROPORTION 0.25

Children per family
Population size
Relation of unknown in Hd to POI

Unrelated 1.1765E24
Sibling 1.7961E8




WHY EVALUATE FAMILIAL RELATIONSHPS?

SUMMARY OF LR

LE (population
proportion)

-3‘-.1]1 PBIE\teﬂded
0.14)

S Sibling LR =18
Parent/Child B5E! 4.08E2 P/ICLR =94

Gr 11:[11]11 ent /
Grandchild

Uncle or Aunt

[Niece or Nephew

Reported LR = 130 million 7 highest verbal
scale equivalent



QUESTIONS TO ASK

Als the contributor assignment intuitive? How do you know?

Als the likelihood ratio reflective of what you would expect to see in
this type of profile? Why?

AWere there any other diagnostic issues identified with this profile?






PROPOSITION FORMULATION

ADo additional propositions need to be requested?

AHow will this change the statistic?

AHave you checked with your analysts?

ADoes it make sense for your case to request the additional propositions?
ADoes the laboratory allow for additional propositions to be requested?

AWill additional information presented change what propositions should be
logically considered?



PROPOSITIONS
CONTINUED

AShould any additional
iInformation become
available it may be
necessary to reconsider
these interpretations.
Additional propositions
may be considered upon
request If instructed to do
SO prior to testimony.




LR
COMPARISON

Suspect + 2 Unknowns 1.78E16
3 Unknowns

Victim + 2 Unknowns 8.77/E16
3 Unknowns

Suspect + Victim + Unknown 1.54E55
3 Unknowns

Victim + Suspect + Unknown 2.61E17
Victim + 2 Unknowns




Owner + 3 unknowns/ 21 septillion
4 unknowns

Owner + 3 unknowns/ 45 quadrillion
4 unknowns

Suspect + 3 unknowns/ 1/LR=48

4 unknowns

Owner + Suspect + 2 unrelated unknowns/ 630 sextillion
4 unrelated unknowns

Owner + Suspect + 2 unknowns/ 1/LR=98
Owner + 3 unknowns

LR COMPARISON PT 2

* A cautionary tale!

Stratified
Stratified, Unified
Stratified, Unified
Stratified

Stratified, Unified




SECONDARY
TRANSFER




v/ Sample type; i.e. touch vs body vs body fluid

& Intimate sample? i.e. cervix vs labia

L& Location, i.e. sight, trigger or firearm overall

& Input/profile, i.e. 75% of a robust vs. low-level profile TH I N GS TO
it Number of contributors CONSI DER

& Contributor assignment
Q. Conditions of evidence

" Number of samples involved



QUESTIONS TO ASK

P ®
D
& R i
How much Is that the Approximate
DNA was input  optimal input of amount of the DNA
Into this DNA for this profile accounted

profile? type of testing? for by the POI?

|dentify other
contributors?

Determined/
Searched?



ADMISSIBILITY HEARINGS



STRmixE" IN THE COURT ROOM - ADMISSIBILITY

ANumerous admissibility hearings denied through motion
responses

A Consider requesting an affidavit in support of your motion
from the DNA analyst associated with the case, the
laboratory associated with the case or the defense expert

AWhat are the facts at hand?

ARequest internal validation and discovery in case file






