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Why,	
  when,	
  and	
  by	
  how	
  much	
  
do	
  the	
  results	
  of	
  	
  probabilis7c	
  

genotyping	
  so9ware	
  
programs	
  differ	
  from	
  one	
  

another?	
  	
  





INCONCLUSIVE 

NO STATISTICAL  
SUPPORT  

FOR A MATCH  

10,000 Possible artifacts - removed 

10,000,0
00 

Possible artifacts - treated as 
real alleles 

300,000 Possible artifacts – newer 
version models for them 

SAME	
  QUESTION,	
  
DIFFERENT	
  ANSWERS	
  



“AQer	
  being	
   told	
   the	
   [medical	
  examiner’s]	
   lab	
   found	
  
inconclusive	
  results	
  from	
  the	
  DNA	
  samples,	
  Legal	
  Aid	
  
enlisted	
  the	
  analysis	
  of	
  CybergeneCcs,	
  a	
  forensic	
  firm	
  
NYC	
   hired	
   in	
   2005	
   to	
   idenCfy	
   vicCms	
   of	
   the	
   911	
  
World	
  Trade	
  Center	
  terror	
  a'acks.	
  
“In	
  court	
  on	
  Sept.	
  16	
  the	
   lead	
  scienCst	
  tesCfied	
  that	
  
the	
  patented	
  TrueAllele	
  method	
  had	
  also	
  been	
  used	
  
by	
   prosecutors	
   in	
   four	
   different	
   New	
   York	
  
jurisdicCons	
  and	
  by	
  State	
  Police.	
  



1st Report:  
Exclusionary LR of 666  

Called “uninformative” by the 
lab 

A match between the fingernail 
and Michael Robinson is:  

1.18 trillion times less probable than  
a coincidental match to an unrelated Asian 

person 
to 

78.1 trillion times less probable than  
a coincidental match to an unrelated 

African-American person 

2nd Report (more data):  

Exclusionary LR of 1980 
“Supports that Michael 

Robinson is excluded as a 
contributor to this sample.” 

SAME QUESTION,  
DIFFERENT MAGNITUDE IN ANSWERS 



ACM	
  US	
  Policy	
  Council	
  

1.  Awareness	
  
2.  Access	
  and	
  redress	
  
3.  Accountability	
  
4.  ExplanaCon	
  
5.  Data	
  Provenance	
  
6.  Auditability	
  
7.  ValidaCon	
  and	
  TesCng	
  



Forensic	
  StaCsCcal	
  Tool	
  (FST)	
  

●  2010	
  Dec	
  –	
  Approved	
  
●  2011	
  Apr	
  –	
  Online	
  for	
  casework	
  	
  
●  2011	
  Apr	
  –	
  Offline	
  for	
  bug	
  fixes	
  
●  2011	
  Apr-­‐Jun	
  –	
  Bug	
  fixes	
  	
  
●  2011	
  Jul	
  –	
  Online	
  for	
  casework	
  
●  2016	
  Sep	
  –	
  First	
  independent	
  review	
  
●  2017	
  Jan	
  –	
  First	
  acknowledgement	
  of	
  defects	
  
●  Today	
  –	
  SCll	
  being	
  used	
  



System	
   Developer	
   Open-­‐source	
   Cost	
  
#	
  Cases	
  

worldwide	
  

FST	
  
NYC	
  
(contractor)	
  

v2.5	
  
since	
  2017	
  

N/A	
  
1,350+	
  
(2017)	
  

STRmix	
   Aus/NZ	
   No	
   $20,000+	
  
100,000+	
  
(2019)	
  

TrueAllele	
  
CybergeneCcs,	
  
Inc.	
  

No	
   $50,000+	
   Unknown	
  

EuroForMix	
   EuroForGen	
   Yes	
   Free	
   Unknown	
  



Brown	
  InsCtute	
  of	
  Columbia	
  and	
  Stanford	
  
Magic	
  Grant	
  	
  
2018-­‐2019	
  

Decoding	
  Differences	
  in	
  Forensic	
  DNA	
  So1ware	
  









Slide	
  from	
  John	
  Butler,	
  NIST,	
  DNA	
  Mixture	
  InterpretaCon	
  Principles:	
  ObservaCons	
  from	
  a	
  NIST	
  ScienCfic	
  FoundaCon	
  
Review.	
  AAFS	
  2019	
  Workshop	
  #10	
  (February	
  18,	
  2019;	
  BalCmore,	
  MD)	
  



AAAI/ACM	
  
Ar7ficial	
  Intelligence,	
  Ethics,	
  and	
  Society	
  2019	
  
“The	
  Right	
  To	
  Confront	
  Your	
  Accusers:	
  Opening	
  the	
  
Black	
  Box	
  of	
  Forensic	
  DNA	
  SoQware”	
  







AAAI/ACM	
  
Ar7ficial	
  Intelligence,	
  Ethics,	
  and	
  Society	
  2020	
  
“When	
  Trusted	
  Black	
  Boxes	
  Don’t	
  Agree:	
  IncenCvizing	
  
IteraCve	
  Improvement	
  and	
  Accountability	
  in	
  CriCcal	
  
SoQware	
  Systems”	
  



AIES	
  2020	
  



Procurement	
  Contracts	
  in	
  Criminal	
  JusCce	
  

•  Transparency	
  of	
  the	
  technology	
  covered	
  by	
  the	
  contract.	
  	
  
•  Require/reward	
  open-­‐source	
  soQware,	
  access	
  to	
  soQware	
  engineering	
  
arCfacts	
  including	
  bug	
  tracking/change	
  log	
  databases,	
  internal	
  tesCng	
  
plans	
  and	
  results,	
  soQware	
  requirements	
  and	
  specificaCons,	
  hazard	
  and	
  
risk	
  assessments,	
  design	
  documents,	
  etc	
  

• Warran7es	
  for	
  fitness	
  for	
  purpose.	
  
• Preserva7on	
  of	
  each	
  successive	
  generaCon	
  of	
  technology	
  in	
  a	
  format	
  
which	
  can	
  be	
  examined	
  at	
  the	
  request	
  of	
  the	
  JurisdicCon,	
  a	
  defense	
  
a'orney,	
  or	
  a	
  competent	
  Court.	
  	
  	
  

•  Facilitate	
  	
  adversarial	
  tesCng.	
  	
  
•  Automated	
  tesCng	
  interfaces,	
  common	
  input	
  formats	
  and	
  parameters,	
  no	
  
prohibiCon	
  on	
  publishing	
  independent	
  tesCng	
  results,	
  bug	
  bounCes,	
  low	
  
cost	
  access	
  to	
  executables	
  for	
  the	
  purpose	
  of	
  tesCng	
  







Meta-­‐analysis	
  

ValidaCon	
  review:	
  General	
  operaCon	
  of	
  soQware	
  in	
  lab	
  

Casework-­‐to-­‐validaCon	
  comparison:	
  Where	
  do	
  the	
  
samples	
  in	
  your	
  case	
  fall	
  in	
  terms	
  of	
  samples	
  studied	
  
during	
  validaCon?	
  



Meta-­‐analysis	
  

How	
  many	
  false	
  inclusions/exclusions	
  are	
  
there	
  at	
  parCcular	
  weights?	
  

Do	
  the	
  STRmix	
  secondary	
  diagnosCcs	
  give	
  	
  
any	
  clue	
  as	
  to	
  whether	
  the	
  results	
  are	
  	
  
unreliable?	
  

How	
  closely	
  does	
  STRmix	
  assign	
  	
  
mixture	
  proporCons?	
  

?	
  ?	
  	
  
?	
  

?	
  ?	
  

Richard	
  Torres,	
  	
  
Queens	
  Defender	
  Services	
  

?	
  



Decisions	
  on	
  PG	
  



People v. Thompson	
  

“…we should not toss unresolved scientific debates 
into judges’ chambers, and especially not into the jury 
room.  That conclusion applies to FST evidence—still.”  

65 Misc.3d 1206(A) (Sup.Ct. N.Y. Co.  September 25, 
2019) 



US	
  v.	
  Gissantaner	
  

“Here,	
  because	
  the	
  sum	
  of	
  the	
  parts	
  simply	
  does	
  not	
  
add	
  up	
  to	
  a	
  reliable	
  whole,	
  the	
  DNA	
  analysis/likelihood	
  
raCo	
  resulCng	
  from	
  the	
  use	
  of	
  the	
  STRmix	
  probabilisCc	
  
genotyping	
  soQware	
  must	
  be	
  excluded.”	
  

1:17-­‐cr-­‐00130-­‐JTN	
  ECF	
  161	
  (W.	
  Dist.	
  MI,	
  October	
  16,	
  
2019)	
  



US	
  v.	
  Elmore	
  

“If	
  SERI	
  could	
  accurately	
  idenCfy	
  five-­‐person	
  mixtures	
  and	
  if	
  
it	
  had	
  validated	
  Bullet	
  to	
  analyze	
  them,	
  then	
  it	
  might	
  have	
  a	
  
reliable	
  understanding	
  of	
  how	
  underesCmaCng	
  a	
  five-­‐person	
  
mixture	
  impacts	
  the	
  likelihood	
  raCo....	
  But	
  there	
  are	
  simply	
  
too	
  many	
  reasons	
  to	
  quesCon	
  the	
  reliability	
  of	
  [analyst]’s	
  
conclusion	
  on	
  this	
  foundaConal	
  issue,	
  which	
  brings	
  the	
  
enCre	
  analysis	
  outside	
  the	
  parameters	
  of	
  Bullet’s	
  validaCon	
  
at	
  SERI.	
  ”	
  

3:13-­‐cr-­‐00764-­‐WHO	
  Document	
  2083	
  (N.	
  Dist.	
  CA,	
  April	
  29,	
  
2019)	
  



US	
  v.	
  Oldman	
  

“However,	
  Ms.	
  Conway	
  noted	
  that	
  if	
  the	
  apparent	
  number	
  of	
  
contributors	
  was	
  five	
  as	
  opposed	
  to	
  four	
  the	
  literature	
  is	
  clear	
  
that	
  the	
  result	
  would	
  either	
  be	
  the	
  same	
  likelihood	
  raCo	
  or	
  more	
  
conservaCve.”	
  

“…the	
  FBI	
  lab	
  has	
  only	
  validated	
  STRmix™	
  up	
  to	
  10:1	
  raCo….	
  In	
  
this	
  case,	
  the	
  swab	
  from	
  the	
  basement	
  stairs	
  had	
  a	
  raCo	
  of	
  
18:1…	
  shirt	
  had	
  a	
  raCo	
  of	
  15:1….	
  any	
  discrepancy	
  in	
  the	
  raCos	
  
does	
  not	
  render	
  [stairs	
  and	
  shirt]	
  inadmissible.”	
  

2:18-­‐cr-­‐00020-­‐SWS	
  Document	
  227	
  (Dist.	
  WY,	
  Dec	
  31,	
  2018)	
  



US	
  v.	
  Lewis	
  

0:18-­‐cr-­‐00194-­‐ADM-­‐DTS	
  (Dist.	
  MN)	
  



TrueAllele	
  exclusion	
  


