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The issue

| cannot teach the drop model for complex
mixtures in 2 hours.

What is wrong with existing methodes.

The pressure for change is coming from non-
concordances.

Non-concordance POI = ab or aa

One or both of the alleles not seen in profile
| will try to use LCN = 34 cycles

LtDNA any low level profile (28 or not)




Heterozygote balance
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Figure 4. A plot of the bounds of the central 0.95 quantile of /ANII
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H,  vs APH for both the SAH and non-SAH combined.



Mixture proportion — how much do
mixtures vary across loci
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Mixture proportion — how much do
mixtures vary across loci




Mixture proportion — how much do
mixtures vary across loci




28 cycles mixture proportion
Identifiler
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Figure 3. Aplot of D vs APH
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Single replicate
Suspect ab Stain a

TN

> Exclusion

200 —

Peak height

~——  1/2p > strong evidence




We should have noticed something was up
earlier.

We all thought 2p was “conservative”

but it’s not

| need to show you the problem

this requires some heavy trawling

Then we are in a position to discuss
solutions.




Third law

Pr(A and B) = Pr(A).Pr(B|A)
o = Pr(B).Pr(A|B)

Pr(B|A) is the probability of event B given that
event A is true

this is called a conditional probability




Please close your notes
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Conditional probability

After Dr Evett

« How tall is Sarah?
e Sarah is 3 years old?
« Sarah is a basketball representative?




Beards and Mustaches




Terminology: Conditional probability

Consider two events

E: the number on the dice is Even
L: the number on the dice is Less than 3.5

Pr(E|L) means

probability of an even number given that it is less
than 3.5




Exercise

« please calculate Pr(E)
e Pr(L)

e Pr(L|E)

e Pr(E|L)

e Pr(E&L)




Exercise

« Pr(E)=3/6
e Pr(L)=3/6
. Pr(E|L)=1/3
. Pr(L|E)=1/3

e Pr(E&L) =Pr(E).Pr(L|E)
=3/6.1/3

= 1/6

e or Pr(L&E) =Pr(L).Pr(E|L)
=3/6.1/3

= 1/6




Bayes theorem

A child abuse case

e Psycologist:

e A: This child rocks

« B: 60% of abused children rock.

Borrowed from Robertson and Vignaux



Bayes theorem

A child abuse case

Psycologist: This child rocks
60% of abused children rock.
« C;: 1% of non-abused children rock

C,: 60% of non-abused children rock

Borrowed from Robertson and Vignaux



lessons

« You cannot interpret evidence with one
hypothesis

 You need two hypotheses and two probabilities

 Itis the ratio of the probabilities of the evidence
given these hypotheses that matters




Models to interpret LCN profiles

«This nomenclature is pretty bad but without these shortcuts
the equations become VERY ugly




Term

Description
C
Drop in of an allele at a locus —
: C=1-C
D
Drop out of a specific allele of a het -
D=1-D
D2

Drop out of a hom




Procedure to estimate the LR

« Nomenclature:
e Replicates
« Say,R,=a R,=ab

 Pr(E|H,)is the probability of the evidence if the
profile is the suspect’s

« Pr(E|H,) is the probability of the evidence if the
profile is from someone else




LR _ p(Rl’ RZ""l Hp)
P(R;,R;,....| Hd)




LR _ p(Rl’ RZ""l Hp)
P(R;,R;,....| Hd)

Specify all possible contributors M;

_ P(R,R,,-.-| HP)
> p(R,R,,....|M,,Hd) p(M, | Hd)
J




LR: p(Rl’RZ""l Hp)
P(R,R,,....| Hd)

_ P(R,R;.-.-| Hp)
> p(R,R,,....|M,,Hd)p(M, | Hd)
J

Assume replicate 1 and replicate 2 etc are independent?

Once M; is specified we don’t need Hd.

[1p(R IH,)
"SI P(RIM)p(M))




mem

a

Probability of the ab genotype given POl is ab




Consider one replicate profile is ab
suspect is ab




Explanation of the evidence under H,,

« There may be a lot of possible ‘true offender”
profiles. We call these M.

e There is no need for restriction if you have a

computer but there is a need if you do it by
hand.

« | think in this case we could have Mj=ab, aa, bb




add

M) P(Mj) R,=ab

” 2P : DDC

- Falat >:< 52CPb

- Fhbja );( BzCP
2P, ,D C+P, D,CR, +P,., D:CP,




Explanation of the evidence under H,,

e If Hp is true then the donor is ab

o If R, isreally from the suspect how is the
evidence explained?

* R,=ab - explanation - no drop out of allele a, no
drop out of allele b, no drop in

p(R, | Hp) =DDC

This has caused soooo much trouble




—2

DC
D, CP + Fopjan D CP

LR =

—2

2P D C+P.

aalab

If we assume C is low

—2

DC

LR = ——
DC

2P

ablab

2 I:)ab|ab




Now the non-concordance
one replicate

profile is a low level

aF

suspect is ab

Definitions
F is any allele

Q is any allele other than those denominated




Explanation of the evidence under H,,

* R,=aF
« | think in this case we could have Mj=aQ, ab, aa




add

R,=AF
M) P(Mj) R,=aF
- Palat ‘ D.C
” 2Fabpa % DDC
aQ 2P, qja );( DDC
Py D2C + 2P, DDC + 2P,,,, DDC




Explanation of the evidence under H,,

 If R, isreally from the suspect how is the
evidence explained?

* R,=aF - explanation - no drop out of allele g,
drop out of allele b, no drop in

p(R, | Hp) = DDC




DDC

Poaiay D2C + 2P, DDC + 2P, ., DDC

aalab

| know you all love these equations

Write as
1
2 I:)a|ab 1+ I:)a|aab 92 -1
2DD







If POl = aa and stain a > no real problems
If POl = ab and stain = a (a non-concordance)
2p rule never conservative

2p rule not too bad if D not small
Ignoring the locus not ALWAY'S conservative but OK if D not VERY small




Where do we stand in 2010?

Continuous model
Binary model D model

Under stress if non-
concordant Can deal with non-concordances

—
Increasing complexity/elegance

—
Increasing use of available evidence

—
Increasing difficulty of implementation/explanation




Can we nurse the binary model along a bit further?
All non-concordances are problematic but some more so
than others. POl = 7,9

350

300

200 -
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100

0
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100 1

50

A0 3

Pas de
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R v. Garside and Bates (2003-06)

e Lots of victim DNA, 17 STR alleles at 10 loci.

« Minute trace of offender (?) DNA, 8 alleles not masked by victim
alleles or artefacts.

« Defendant profile has 11 alleles not masked. Includes all 8 minor
component alleles.
« What to do about 3 “missing” alleles:
— trace peak in each position, not to reportable standards
— 1in stutter position adjacent to homozygote peak
- 2 at HMW positions, more susceptible to dropout ?




... Richard Bates, was convicted of murder ....

His co-accused, James Garside, was also
convicted of murder and received the same
sentence.

The victim was Marilyn Garside, the estranged
wife of James Garside.

It was the prosecution’s case that Garside had
hired Bates to murder her.




Marilyn Garside was stabbed and killed ...
when she answered the front door of her
elderly mother’s house in Rose Lane, Romford.

The prosecution alleged that Garside was the
only person who knew that Marilyn would be
visiting her mother, Mrs. Barbara Rawle, that
day and

that she would answer the door rather than
her mother, who walked with difficulty.




When calculating the probability match for
each sample Dr. Evett, the expert statistician
called on behalf of the prosecution, attributed
a value of 1 to each of the voids, treating it as
neutral.

On that basis he calculated the probability
match in the case of samples 2 and 4to be 1 in
610,000.




Item Am D3 VWA D16 D2 D8 D21 D18 D19 THO1 FGA
M Garside XX 16,16 15,17 11,12 20,20 12,13 30,32.2 14,14 12,14 19.3,9.3| 23,25
R Bates XY 13,16 16,16 11,12 19,22 8,13 30,31.2 12,15 12,15 7,7 21,21
SJP/22 Area 4 ’ ‘ ’ ‘ , ‘
Chrome XY 13,16 15,16,17 11,12 20,22 | 8,12,13 30, ,32.2 14 12,14,15 | 7,9.3 | 21,23,25
handle
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In my opinion (DJB) the prosecution had a
potentially arguable case but they did not make it:

“missing” alleles were treated as neutral without
any analysis or reliance on established guidelines to
justify this.

Judge accepted DNA evidence: “missing” alleles had
been adequately discussed for jurors to make their
own assessment.

| disagree, and regret the lost opportunity to apply
pressure for an achievable, better standard of
reporting.




POI =7,9

Replicate 1 Replicate 2
350 - 350 1
300 300
250 - 250 1
200 - 200 1
150 - 150 1
100 - 100 1
50 A A
0 7@@
50 5 6 7 8 9 10 11

Practices | have heard of:

1. Report most informative or most conservative
2. Consensus 2/2 or 2/3 or...
3. Composite
4. “Mathematically” treat both
1. D model
2. TRUEALLELE




350

300

250 1

100 A

A .
ANV A ‘ . VAN J\

Report most informative
Accusation of bias
Which is most informative
POl =77 7,9 7,117
Replicate shopping
Report most conservative
Should be safe to accusation of prosecution bias
Most conservative does depend on POI
Wastes information

National
Institute
of Justice



Consensus

Foremic Scence Inbemational: Genetics 300 (200 0 300 -5

Contents lists evailable at Sciencelirec

Forensic Science International: Genetics

journal homepage: www.elsevier.com/locate/fsig

Forensic population genetics—original research

Low template STR typing: Effect of replicate number and consensus method
on genotyping reliability and DMNA database search results

Corina C.G. Benschop?, Cornelis P. van der Beek ", Hugo C. Meiland ¢, Ankie G.M. van Gorp?,
— | Antoinette A. Westen ?, Titia Sijen®*
* Netherlands Forensic Ins 8 ule, Deparbnent of Humean Fiological Traees, PO Fox 240644, 24590 AA The Hague, The Netherkands

B Wetherdands Farensic Inztitule, Department Dulch DNA databaze, PO, Box 24044, 2490 AA The Hague, The Ketherdands
“Leiden nstitule of Advanoesd Compuler Scienee, [eiden University, Nelk Bohneeg 1, 2333 CA Leiden, The Retherlands

anipiicauons (n) repProuuciviiIy (Xx) 0-10% 10-25% 5 500 50%
3 2 S57% 88% 98% 99%
4 2 64% 95% 100% 100%
6 3 63% 96% 100% 100%




Composite

« Add any confirmed allele from any replicate

« Seems OK IFF
— Confirmed alleles are always alleles
- 2Cmustbe 0
— And maybe a few other things

— Risk not currently empirically assessed fully (it is in
part)

— But we could theoretically assess it




Mathematically combining - best

R, ab
R, a




Add

Mj P(Mj) Ri=ab R,=a

ab | 2P DDC DDC

aa I:)aalab BZCPb 526
den=2P,,, D’°DC*+P,,,, D,CCR,

POl = ab
POl = aa

num = D*DC?
num = D’CCP,




POl =3ab num = D°DC? Ri=ab
POl =aa num = D?CCP, Re=a
den=2P,,  D’DC*+P,. D,CCP,
POI = ab R = : D?CP
2Pa|ab |:Pb|aab+ Pa|aab ZégD%}
POI = aa R 1

2 Palab Pblaab DDCZ: + IDalaab
2(1+ D)?CP,




POl = ab 1

RS DZCR
2I:)alab|:|:)b|aab P < : :|

-+ —= =
alaab 5 33D C

SetC =0 LR:L

2 I:)ablab




POI = aa LR = 1

2 I:)a|ab I:)b|aab DDC2 + I:)a|aab
2(1+ D)*CPR,

5 _
1 4
DDC
blaab 2 + Pa|aab 3
2(1+ D)*CP,
2 -
1 -
P,=P,=0.10 0- | | | | |
2 4 1
C=003 0 0 0 0.6 0.8

6=0.03




A principle of probability

« Ignoring information is conservative, on average,
if Hp is true BUT not conservative if Hd is true.
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http://www.oqueeufiznasferias.com.br/blog/wp-content/uploads/2010/04/ist2_5265069_kangaroo_and_joey_cartoon1.jpeg�

Unconstrained combinatorial

approach
« Alternative method is to consider all genotype
combinations
— Do not rule any out
— Gives a lower LR
— More efficient as fewer calculations required




Example 1

2 person mixture, 4 alleles seen

Hp =S1 + S2
Hd = 2 unknown individuals
S1=ab, S2 =cd




Shortcuts

e Factorials

« The factorial of a positive integer N, denoted by
N!, is the product of all positive integers less than
or equal to N. For example,

. 51=1x2x3x4x5=120

e The following is a table of factorials for numbers
1 through 8.




~N O O A W DN - Z

oo

N!

6

24

120
720
5,040
40,320

Please note how quickly they “blow

out”




Permutations

If the multiplicities of the elements of M are m1, m2, ...,
ml and their sum is n, then the number of multiset

permutations of M is given by




LRs binary method
Incorporating dropout




3 allele, 1 drop example

D)
a b C
S=ab Hp :{cF}
s ol Hd :{abcF}

Hd: U+ U




3 allele, 1 drop example — don’t
concentrate please

_ Pr(CF | AB)
~ Pr(ABCF | AB)
_ 2Pr(AC| AB)+2Pr(BC| AB)+Pr(CC| AB)+2Pr(CQ| AB)
- 12 Pr(AABC | AB) + 12 Pr(ABBC | AB)
+12Pr(ABCC | AB) + 24 Pr(ABCQ | AB)
2Pr(AC | AB) + 2Pr(BC | AB) + Pr(CC | AB) + 2Pr(CQ | AB)
- 12{P«AABC|AB)+Pr(ABBC|AB) }
+Pr(ABCC | AB) + 2Pr(ABCQ | AB)
_ Pr(C| AB)[2Pr(A| ABC)+2Pr(B| ABC)+Pr(C | ABC)+2Pr(Q| ABC)]

Pr(AAB | ABC)+Pr(ABB | ABC
12Pr(C | AB){ ( | ) ( | ) }

+Pr(ABC | ABC) +2Pr(ABQ | ABC)
_ [2Pr(A| ABC)+2Pr(B| ABC)+Pr(C | ABC) + 2Pr(Q | ABC)]
Z{PKAAB|ABC)+PKABB|ABC) }
+Pr(ABC | ABC) +2Pr(ABQ | ABC)




3 allele, 1 drop example

_ 2Pr(A| ABC)+2Pr(B| ABC)+Pr(C | ABC)+2Pr(Q| ABC)

LR
Z[PKAAB|ABC)+PKABB|ABC) }

+Pr(ABC | ABC) + 2Pr(ABQ | ABC)
2Pr(A| ABC) +2Pr(B| ABC) +Pr(C | ABC) + 2Pr(Q | ABC)
- Pr(A| AABBC) + Pr(B | AABBC)
+PNC|AABBC)+2PNQ|AABBC£
but Pr(Q | ABC) =1— Pr(A| ABC) — Pr(B | ABC) — Pr(C | ABC)
2Pr(A| ABC) +2Pr(B| ABC) + Pr(C | ABC) +
2 2Pr(A| ABC)—2Pr(B | ABC)— 2Pr(C | ABC)
"Pr(A| AABBC) + Pr(B | AABBC) |
| +Pr(C | AABBC) +2Pr(Q | AABBC) |
2 Pr(C | ABC)
"Pr(A| AABBC) + Pr(B | AABBC)
| +Pr(C | AABBC) +2Pr(Q | AABBC) |
but Pr(Q | AABBC) =1— Pr(A| AABBC) — Pr(B | AABBC) — Pr(C | AABBC)
2Pr(C | ABC)
Pr(A| AABBC) + Pr(B | AABBC)
+Pr(C | AABBC) + 2
12Pr(AB | ABC)
_2Pr(A| AABBC) —2Pr(B| AABBC)
—2Pr(C | AABBC)
2 —Pr(C | ABC)

12PdAB|ABC){

12Pr(AB | ABC)

12Pr(AB | ABC)

" 12Pr(AB | ABC)[2—Pr(A| AABBC) — Pr(B | AABBC) — Pr(C | AABBC)]

Was that fun for
you?

Want an easier
way?

National
Institute
of Justice



A ‘cheat’s’ way

e We can demonstrate that we can treat
unresolvable mixtures with dropout as for
unresolvable mixtures without

— Putin the Fs
— Include the multiplication factor
— Drop the Fs value

« This gives us a conservative approximation of the
‘true’ answer (it wastes a bit of evidence)

e For example:
o Pr(abcF) < 24Pr(abc)




3 allele, 1 drop example

Y oY T —
a b C
>=ab Hp:{cF}
p: S+l Hd :{abcF}

Hd: U+ U




3 allele, 1 drop example

2 Pr(CK)
=24 Pr(ABCK)
___ Pr(C)
~ 12Pr(ABC)

_ Pr(C)

~ 12Pr(C)Pr(AB)
1

~ 12Pr(AB)







D The rest of the profile looks like a three person

1] 2 250 290 L] #o ] i M m m
M = 20,20
mm={12,13,14,17}
}JJ If POI = 20,20 | would report LR = 1/P,g 5,
:
”33 18 1 If POI = 12,13 | would do a full calculation
145 Hp = POI + 2U
Hd = 3U

Unconstrained profile = {12,13,14,15,17,20,20}
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Lets try together

[D7S820 |

230 260 270 =30 230

Ll

10 12
1] | [406]| 457

g 11
337 |805

s 2]

DNA Mixture Interpretation

{8,9,10,11,12,F}

K=8,9POI=11,12

~ 2Pr(10,F)
24Pr(10,11,12, F)

2Pr(10, K)

 24Pr(10,11,12, X)
B Pr(10)

~ 12Pr(10,11,12)

~ 1
 12Pr(11,12)

Presentation Title
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Please compare, POl AB

250 ___________________________________________________________________________________________________
A B

250 ___________________________________________________________________________________________________

50 ____________________________ I ____________ i ..........................................................




Recognising the limits - Principle

Non-concordance — careful term
Fit to Hp

The binary method, which we are doing, is SAFE
if the fit to Hp is adequate

| can’t define “adequate” yet, maybe we are
stuck with experience until we improve data

In NZ | was making CHECK SAFE

This is a big deal for Peter Gill and is motivating
change

National
Institute
of Justice



Quite a few typos coming
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Black boxes breed bad habits
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2000

\ Hb =0.33 I’m using the
1000 product rule
for simplicity

but | don’t use
it in practice

Pl =(pa+pb+pc+pd)2

Assume V = ab POI = cd - Pl conservative but wasteful
Assume V = ab POI = bc - would you exclude, | would.

DNA Mixture Interpretation Presentation Title 91



2000 T

1000 |

| | Assume POI =cd
a b c¢cd

Pl =(p,+ Py + P+ Py)
= p; + P, + P, + Pg
+20,P, +2P,P, +2P, Py +2P, P +2P, Py +2P, Py

RMP =2p.p, +2p,p. +2p,Py +2P,P. +2P, Py +2P, Py
1 1

LR = R
12p.p;, RMP
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2000
Assume POI = cd
1000 | |
a b cd : :
) Everyone is at risk, only
Pl = ( P, + P, P, T Py ) continuous approaches get
) ) ) ) this one right e.qg.
— TRUEALLELE
_pa+pb+pc+pd

+2P, P, 2P, P, +2P, Py +2P, P, +2P, Py + 2P, P

RI\/IPzZpapb +2papc+2papd +2pbpc+2pbpd +2pcpd

1 1

LR = R
12p.p;, RMP
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2000 T

Everyone is at risk, only Pr(D)
or continuous approaches
get this one right

1000 | |
|
a b

RMP =2p. - p;
or =2p,
[R=—

2P,
1
or =

DNA Mixture Interpretation

Assume V =ab POI =cd
- Pl meaningless and dangerous
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2000

N
1000 | |
|
a b

c d

Pl =(p,+ Py +P.)

Assume V = ab POl = ac - PI meaningless but plausibly safe

RMP =2p, - p;
or =2p,
LR:L
2P,
1

or = >

2p, = P,

DNA Mixture Interpretation Presentation Title 95



2000 T

1000 PI — ?

RMP:2papb+2papc+2pbpc+2papQ+2ppr+2pch+ p§+ p§+ pf
=2, P + 2P, P, +2P, P +2( P, + Py + P )L P, — Py — P+ P2+ P+ P
:zpa+2pb+2p0_2papb_2papc_zpbpc_p:_ps—pcz

Assume POl =ac
_ 2Pr(bF)  2Pr(bK)  Pr(b) Pr(b) 1
24 Pr(abcF) 24 Pr(abck) 12 Pr(abc) 12 Pr(ac) Pr(b) 12 Pr(ac)
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Essentials of R v Hoey

DNA profiles matching each other were recovered from devices
recovered from the main street in Lisburn (30 April 1998) and Altmore
Forest (12 April 2001).

Done blind in 1999 and 2001 from underside of tape.

The ‘unknown’ profile obtained was matched to Mr Hoey in September
2003 - his sample could not be taken prior as he was in the south — until
he crossed the border

A further examination of a device planted at Newry Road Barracks (16
May 1998) was examined in November 2003 and also shown to match
Mr Hoey.

Omagh bombing is not linked by DNA but by similarities in the devices
2007 Mr Hoey Aquitted

niceday by Guilbert®  RP300S shater resistant 181!
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Essentials or R v Hoey

e Doubts about sample storage and handling
« Witness demeanour

e No ruling — but questioning comments regarding LCN
— Only two papers
— Only UK, NZ and Netherlands
— US use for intelligence and triplicate

- International Society of Forensic Geneticists - Azores “more
work”




“suspect asserted he was an electrician and that his DNA (if it was his)
had got onto the devices because his tape had been used in the
construction by somebody else.”

National
Institute
of Justice



Oxford: Reliable:

1. That which may be relied on... trustworthy, safe, sure

2. Statistics. Yielding concordant results when repeated




Is the statistic reliable?

« Lawyers may want a yes or no answer?
« Were we seeking an unreal vision of certainty?

e “Tell me doctor, in what order were these
injuries sustained?”

« And | want “yes” or “no” for an answer not a
long lecture!

Forty years of murder. Simpson, K. 1978. London:
Grafton




Is the statistic reliable?

e ...well we have applied the most modern and
reasonable methods, blah blah

e Butis it reliable?

« Within the limits of our understanding it is a fair
and reasonable assignment of probability

e Or even some words like 99%
« So you are not certain that it is reliable?

« Itis a simple question, yes or no. Is it reliable?

R v Sean Hoey
Mr Pownall: That is what you say and
the issue that | am investigating
through you is whether or not the result
the profile you claim is reliable or not,
you understand that?




Sydney

Me for the defence!
mitochondrial DNA

Small difference between
defendant’s DNA and the
scene
Match/non-match?

Near match?

John Buckleton ESR



Q. Was there a difference
at the C-stretch?

A. Yes, I've written the entire matter
out in my report and Ms Pineda was
aware of this as well--

John Buckleton ESR




Q. Can
you
answer
the
guestion?

A. Yes




- T P T -
*"ﬁ-i“
L —— |
! 2 '
' Rl #
i £ ]

Q. Is there a
difference
at the
C-stretch?

Institute



] % -
Q. Well if you'd
answered the
guestion then |
wouldn't need

to repeat it.

| - -

‘& - 3

¥y




A pair of replicates in R v Hoey

G000
000
2000
I A A e
[17] o] [12] [17] [Z0]
180,71 255 44 26517 00 28 312.28
T1#QCAZE 0152 11 Green QEOZ 02022
4000
l 2000
Ed |
211 4% 297 .74
11267 16
201,72
11&QCO=E 0152 11 Yellow QFODEODITE 10
2000
1040
L . A i h i
[10] [12]
18058 [=5 65| [E65.22 o045 [Eizae

1 1#QC0z.0152

it

1 1#QC0Z.0152

13554

11 Green QEOF0Z20Z.2

o] [13]

1 Yellow QFOS.0172.10

F000
2000
1000

w000
2000

000
Z000
1000



Vanuatu % -

New "2
Caledonia

Norfolk”

e

Glenn McNeill was found guilty of
murdering Janelle Patton on Norfolk Island

National
Institute
of Justice
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copyright 1994



Contact Information

John Buckleton
New Zealand
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s | The rest of the profile looks like a two
Mo 120 190 140 130 person Ivlm

If POl = 16,17 | would report LR = 1/2P ¢ 4,

If POl = 14,18 | would report LR = 1/2P,, ;4

if POI = 16,17 | would report LR =
1/2P,;
e Not confident the minor would appear

If POI = 30,30 | would report LR = 1/P4 4

If POl = x,y | would report LR = 1 but I’d be worried
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D The rest of the profile looks like a three person

1] 2 250 290 L] #o ] i M m m
M = 20,20
mm={12,13,14,17}
}JJ If POI = 20,20 | would report LR = 1/P,g 5,
:
”33 18 1 If POI = 12,13 | would do a full calculation
145 Hp = POI + 2U
Hd = 3U

Unconstrained profile = {12,13,14,15,17,20,20}
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[DIESEL Hp = PO' + 2U
60 20 za0 290 300 M0 3 3 Hd:3U

Unconstrained profile = {12,13,14,15,17,20,20}

We use different population genetic models. I’'m
going to product rule for simplicity but | think |

0 could convert to your approach with some
thought.

~ Pr(14,17,20, 20)
Pr(12,13,14,17, 20, 20)
41

m 14,17,20,20
6!
m P12,13,14,17,20,20

1
30f, f,
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[DES818 |

u] 120 140 130 E0 170 120 A9

The rest of the profile looks like a three person
Mmm. | can’t be confident the minors would
appear.

Unconstrained profile = {11,12,12,F,F,F}
J If POI 11,12

11
538

12
1270

~ Pri2,F,F,F)
Pr(11,12,12, F,F,F)
4]

TS! PlZ
6!
m P11,12,12
5 1
151, f,
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[DTS820 |

230 260 270 =30 230

The rest of the profile looks like a three person
MMm. What is this locus?

Unconstrained profile = {8,9,10,11,12,F}

If POI 11,12
JJU\M Pr(8,9,10,F)
o1 | laos] b5 =
g o | [11 Pr(8,9,10,11,12, F)
337 (805 4|
g %00
|
6! 5
1y 5o
1
30 fll le
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The rest of the profile looks like a three person
MMm. What is this locus?

Unconstrained profile = {8,9,10,11,12,F}
If POI 11,12

~ Pr(8,9,10,F)
Pr(8,9,10,11,12, F)
41

11111111 Fooso
6!

TR
1
30 fll f12

DNA Mixture Interpretation Presentation Title 118



] 75820

The rest of the profile looks like a two person MM.

Unconstrained profile = {8,9,10,11}
If POI 10,11

Wy R Pr9)
328 |77 Pr(8,9,10,11)

104 vl

10 8,9
__w

41
M P8,9,1O,11

1

) 12 flO f11
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165533 |

200

The rest of the profile looks like a two person MM.

Unconstrained profile = {9,10,11,11}
If POI 10,11
_JLUL___ IR Pr(9,11)
323 Pr(9,10,11,11)
: |
5 2R,
L =~ —
F'.Z' F)9,10,11,11
1
6 1:10 fll
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[CSFIPO |

The rest of the profile looks like a two person MM.

Unconstrained profile = {11,11,11,12} or £3,43,12,12)
If POI 11,11
IR- Pr(11,12)
Pr(11,11,11,12)
11 —
1730 B L s
12 41
535 ﬁ Pll,11,11,12
5 1
215
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