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On 28th September 2016 Oral Hillary was acquitted of the murder of Garret Phillips.   My 

own part in the case was restricted to the analysis of electronic data on one item, the 

fingernail scrapings.  A lot has been said and written about this case, not all correct, and it 

may help to obtain a few facts as far as I know them.  My goal is to outline the STRmix 

analysis without making undue comment about TrueAllele.  I do not fully understand 

TrueAllele and it would be improper for me to make uninformed commentary.  No 

TrueAllele evidence was ever offered in this case and it does not feature in His Honor's 

ruling.  Hence comparisons or analyses are more for post-hoc diagnostic interest.  This would 

actually be done better on ground truth known samples.   

This case was done by the STRmix team largely based in Australasia.  I am based in the US 

to support labs changing to probabilistic genotyping, the new type of DNA analysis that can 

make effective use of information hitherto wasted.  I was approached by DA Bill Fitzpatrick 

to see if a sample he had was suitable for STRmix analysis.  At the time of his approach to 

me I did not know that a TrueAllele analysis had been run and had I know I would have 

preferred not to know the answer.  A forensic scientist needs some, but quite limited, 

information to perform a case analysis.  In this case all I would have needed to know what 

that the profiles are from fingernail scrapings of Mr A and that Messrs B and C are to be 

tested for inclusion.  

I subsequently found out that there was an email from Mark Perlin outlining the result of his 

analysis.  He uses the words "no statistical support" and suggests further analytical work.  

Bill Fitzpatrick also reports a meeting with Perlin in which he is stated to have described the 

results as inconclusive and again recommended more analytical work.  I am unable to 

ascertain whether Perlin is referring to the same set of profiles as I used.  In fact there is some 

evidence that this is not so as he refers to pairs of injections whereas I used three replicates of 

amplifications. 

Much has been made of the prosecution shopping for DNA evidence.  This is incorrect.  I'll 

describe why later.  I'll discuss the subject of whether the sample was "too small," and I'll 

include some discussion of whether TrueAllele got a different answer.  All these matters may 

be of interest but are really tangential to the proper use of STRmix.   

To set the DNA scene the material sent to me was electronic data.  It has belatedly dawned on 

me that people think I was sent actual physical samples but this is not so.  The electronic files 

contained nine DNA profiles all produced from the same sample.  Three of these were 

selected based on being the most informative.  This was done with reference to neither the 
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profile of Mr Hillary which I had, nor Mr Jones, which I received later.  They were selected 

on the basis of which ones contained the most information. 

In traditional DNA analysis an analytical threshold (AT) is applied.  This is the way that 

DNA analysis has been done since the inception of the use of capillary electrophoresis, 

maybe 20 years ago.  The AT is set at a level where one can be confident that a peak is not 

noise.  Data below this level; may be real or may not.  There are two types of capillary 

electrophoresis machines in common use:  The 3130 and the newer 3500.  A 3500 machine 

has both signal and noise about four times higher than a 3130.   

There is some logic to trying to use the dubious information below the AT.  There is a mix of 

real data, noise and artifacts down this low.  However it takes good human judgement of very 

effective algorithms to handle this mix.  At STRmix we are unsure of the value going this low 

yet. 

STRmix uses an AT that is set by the user in advance of the analysis.  In this case we used the 

AT that had been set by New York State Police, 50rfu.  The analyses were on a 3500 machine 

and this AT is at the low end of ATs we have seen for 3500s.  We would not want to go 

lower and we might have been more inclined to go higher.  These details become crucial to 

understanding a thread of subsequent poorly informed commentary.  There has been a 

discussion of peaks between 30 and 50rfu and I will discuss these later.  Again there is 

misinformation here.  Perlin has stated that STRmix is validated to 30rfu and questions why 

we stopped at 50rfu in this case.  The papers Perlin is quoting are on a 3130 where 30 is low 

but not extremely so.  For a 3500 this is very low indeed. 

The fingernail scraping profiles are a mixture of two people one in much larger proportion 

that the other.  We refer to these as major and minor.  The major matches Mr Phillips and 

given that this is from his fingernail scrapings we can assume that this is his DNA.  Apart 

from Mr Phillips there are 11 alleles from someone else.  These are very small.  Are they too 

small?  My own personal view is that this is an improper question.  I am not allowed to edit 

the data and pretend that they are not there.  They are there.  Recall that I have not looked at 

Mr Hillary's profile yet.  What if these alleles exclude Mr Hillary?  They do exclude Mr 

Jones.  My job is to use these data and to honestly and with no bias report the result plus the 

uncertainty created by them being small.  I have heard people say: "I would not look at these 

profiles."  This is improper and certainly not the way I was trained.   

Imagine that a witness sees part of a vehicle licence plate.  Not all of it but the first few 

symbols.  How many are too few?  I would argue that even the single first number is 

evidence.  The court may decide to ignore it but I am not allowed to do so.   

Hopefully that answers the question of are the peaks too small?  In case there is any doubt I'll 

repeat:  It is completely wrong to ignore evidence; it may exonerate.  If it does not exonerate 

then the witness still cannot ignore it but must honestly and candidly outline the uncertainties.  

I observe that Perlin has variously argued that I should go lower to an AT of 30rfu or that the 

minor may not even be there, quoting the supposed 100:1 ratio.  I think he is probably wrong 

on the first and definitely wrong on the second count.   

Next I should say that all eleven of these alleles could come from Mr Hillary and not from Mr 

Jones nor from most of the population.  In fact somewhere of the order of 1 in 300,000 people 

could produce evidence like this.  This number feels about right to me looking at the profile.  



Recall that a really good profile produces numbers of 1 in trillions.  Hence this feels about the 

right weight for 11 small matching alleles.   

Was the prosecution shopping?  Absolutely not.  NYSP have not yet implemented a 

probabilistic genotyping system so that this profile was outside their current capabilities to 

interpret.  But these are exactly the type of profiles for which probabilistic genotyping was 

developed.  I believe that NYSP approached TrueAllele and in my view that is completely 

appropriate.  Anyone observing the 11 matching alleles would believe that there is value in 

this profile and it would be proper to investigate whether someone could use the information 

and improper and a dereliction of duty not to do so.   I have seen it written that NYSP were 

trying too hard to produce a profile, the allegation being that they were complicit in targeting 

Mr Hillary.  Again this is a very improper suggestion.  Any analyst seeing some small peaks 

would try to improve the profile (make the peaks bigger).  This is not targeting anyone.  It is 

normal and proper scientific work and would increase the value of the profile to differentiate 

true from false donors.  It is unfortunate that it was not more successful. 

There are two peaks between 30 and 50rfu that cannot be modelled by STRmix as coming 

from wither Mr Phillips or Mr Hillary.  Actually one of these is at 55rfu in the epgs shown 

below.  Perlin has described the existence of peaks that are potentially exclusionary but has 

never indicated exactly which peaks.  These two peaks are my best guess as to what he is 

referring.  The suggestion of these profiles being exclusionary did not appear in his email 

correspondence when he was working for prosecution and arose subsequent to his 

employment by the defence.  I will quickly discuss these two peaks and then offer some 

information about Perlin's email reports when working for the prosecution.   
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The peak at 18.2 height 55rfu appears in 

neither Mr Phillips (13,15) nor Mr 

Hillary (11,13).  The two major peaks at 

13 and 15 are expected to make smaller 

stutter peaks at 12 and 14.  The 18.2 

peak in the yellow dye lane is directly 

beneath the 12 allele of height 3281 at 

138.80pb at the D8S1179 in the blue 

lane.  It is pull up of a peak in yellow by 

the peak in blue and is an articaft. 

The peak at 18 height 31rfu appears in neither 

Mr Phillips (14,16) nor Mr Hillary (16,17).  The 

major at 14 and 16 is expecetd to make stutter 

peaks at 13 and 15.  If one examines the 

baseline in this area one can see similar shaped 

peaks trailing off to the right.  I think we are 

simply too low in height to reliably label this 

peak as real.   



 

In the figure above I give my reasoning as to why I do not consider these peaks exclusionary.  

Recall that they did not feature either way in my reported analysis and have only become a 

topic of discussion consequent to Perlin's suggestion to move the AT even lower on a 3500, 

and to heights where it is very difficult to differentiate true peaks from noise.  Perlin reports 

that he has obtained STRmix and gets exclusionary LRs at 30 and 40rfu.  STRmix needs 

these artifacts manually removed or the drop-in function turned on (either will work).  I 

speculate that Perlin, who is untrained in the use of STRmix, did not do this.  I obtain LR = 

93,000,000 at 30rfu.   

 

I anticipate a cry of subjectivity from Mark Perlin.  We do still rely on human judgement for 

artifact removal and this is correctly described as subjective.  STRmix is a step towards 

objectivity but cannot be run effectively without care and judgement.  But perhaps both Mark 

and myself should make clear that both softwares contain elements of subjectivity 

programmed into them.  I would raise as an example, amongst others, the fact that TrueAllele 

has a lower limit of LR = 0.01 for any locus.  Where did 0.01 come from?  I assume Mark’s 

judgement.  That seems reasonable to me but it is therefore programmed subjectivity not 

objectivity.  It would enforce precision but it is still subjective. 

 

The last subject I promised was:  Did TrueAllele get a different answer?  The first difficulty 

is to work out what answer Mark Perlin actually obtained.  Perlin never produced a statement 

and I have to work from two emails he sent whilst working for the prosecution.  Recall that I 

think we may have used different sets of profiles.  Key quotes appear below: 
 

"There are suggestions of a possible match at some loci …" 

 

"So while it is possible that Oral Hillary could have contributed his DNA to the sample, his 

contribution would be in the 1%-5% range, and is not statistically supported by the 

computer's analysis of this data." 

 

"…focusing on smaller molecular weight markers might yield a positive inclusionary value.  

Would it be possible to re-amplify the evidence item using a Minifiler kit, i.e., using smaller 

MW (molecular weight) STR markers?"   
 

My interpretation of this is that Mark, like any rational person, can see the inclusionary value 

in the 11 matching alleles and is seeking a sound and proper way to find expression for that 

by suggesting new analytical work.  He is suggesting the possibility of inclusionary evidence, 

not exclusionary as he has more recently suggested.  This is the only sample for which he 

suggests further work. 

 

We have now run TrueAllele on exactly the same set of profiles used in STRmix.  TrueAllele 

puts out good diagnostics and these have allowed us to work out where TrueAllele is 

diverging from the sensible solution.  Below I show an analysis of the D16 locus. 

 

Locus D16S539 

Electropherograms TrueAllele and STRmix results.  Q is the code 

for any allele other than 9,10,11,12 or 13. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

STRmix results 

Genotype Weight 

13,13 31.79% 

12, 13 19.46% 

9, 13 14.47% 

11, 13 9.54% 

10, 13 8.28% 

9, 11 3.61% 

9, 10 2.97% 

11, 11 1.80% 

Q, 13 1.62% 

10, 11 1.59% 

10, 10 1.31% 

Q, 9 1.30% 

9, 9 0.96% 

Q, 11 0.59% 

Q, 10 0.49% 

Q, Q 0.21% 
 

 

The epgs for D16S539 show two distinct minor peaks in all three replicates (the small peaks at 

12 and 13). These peaks correspond with the 12,13 alleles of Mr Hillary.  Mr Phillips is 10,11  

The 9 peak is in a back stutter position and the 12 peak is in a forward stutter position.   Based 

on the observed data, and under the assumption of two contributors, we would expect a high 

weight to be assigned to genotypes for the minor contributor containing the 13 allele.  

 

Upon review of the TrueAllele results (shown in the right hand column) at this locus 

TrueAllele assigned significant weight to a 9,12 genotype, with the remaining weight spread 

across genotypes containing a 9 allele. This is incorrect given that the stutter ratio for the 9 

peak in all three replicates is very close to the average stutter ratio typically seen at this locus. 

A genotype of 9,12 for the minor contributor also does not account for the observed 13 peak.  

The STRmix result correctly gives weight to sensible combinations containing the 13 allele.   

 

In summary:  Since this is casework we do not know the true donor to the minor component 

mixture.   We therefore cannot score the results as correct or incorrect against ground truth.  

        9   10   11   12  13 

TrueAllele 
9,12 



The only measure we can apply is against our subjective judgement of the correct assignment 

of weights at each locus.  On this measure STRmix is demonstrably (see the figure above) 

correct and TrueAllele not.  Many other loci show similar results. 

 

I would like to close this section with the following:  We have now done quite extensive trials 

between STRmix and TrueAllele and I believe them both to be credible and reliable 

softwares.  In the rare instances where the two softwares differ, such as this, the reason is 

usually diagnosable.  Mark Perlin was the first to make an effective continuous probabilistic 

genotyping software and he deserves proper credit and recognition for that.  I regret that we 

never had good scientific engagement with him on People v Hillary and this is something 

STRmix would still be open to. 

 

In my opening I stated that these matters were tangential.  The real question is to the 

reliability of STRmix or TrueAllele and comments about the other software cannot affect 

that.  This was a theme of the discussion Perlin and I had with PCAST although it occurred 

after Perlin's premature and dramatic exit from the meeting.  STRmix is now in casework use 

in 15 labs in the US and 25 worldwide.    It has been validated against ground truth known 

mixtures by us, each of the labs often more than once, and by many labs that are in the 

validation stage.  

 

To close this article, no forensic scientist should allow themselves a view on guilt or 

innocence and I do not allow myself one.  Mr Hillary is acquitted and that is the end of the 

matter.   

 

Mr Phillips and his family also deserve justice.  My job was to represent the only physical 

evidence available and I did not do that adequately.  This was a relatively simple mixture, it 

is two person major minor, which is the simplest of the mixtures.  STRmix is demonstrated to 

be reliable at these levels and the failing is simply that I did not convey that adequately to the 

court.   

 
 

 


