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Where Traditional DNA Testing Fails,
Algorithms Take Over
Powerful so!ware is solving more crimes and raising new questions about due process.

by 
ProPublica, Nov. 4, 2016, 8 a.m.

Lauren Kirchner

ate on a t ugust n , racuse, ew or , po e tr to pu over a car
driving without headlights. The driver and passenger fled into a darkened park. As the
officers chased them on foot, they said they heard a gunshot. The cops never caught the
suspects, but recovered a loaded handgun.

The police connected the abandoned car to its owner, and arrested him, but could not tie
him to the handgun without a DNA match. The mixture of DNA on the handgun was too
complicated for forensic scientists to analyze with conventional methods, a
representative from the Onondaga County crime lab later testified. There were at least
four people’s DNA present and possibly five or six.

So the District Attorney’s office outsourced the analysis to Cybergenetics, a private
company that makes TrueAllele, a “probabilistic genotyping” software program. Where
traditional DNA analysis involves manually and visually interpreting DNA markers,
TrueAllele runs DNA data through complex statistical algorithms to calculate the
likelihood that a particular person’s DNA is present in a mixture, compared to a random
person’s DNA.

Developers of tools like TrueAllele say that they from the equation,
delivering accurate, consistent results with the exactitude and cold remove of a
calculator.

remove human bias

But critics worry that they undermine an important aspect of due process. The accused,
defense attorneys, judges and jurors typically don’t have access to the tools’ often
proprietary inner workings and, thus, the ability to question their conclusions. As one

Machine Bias
Algorithmic injustice and the formulas that increasingly in!uence our lives.

   

           

                 
             
               

     

               
                

        
            

        

           
         

         
         
              

 

           
          

  

             
            

            

Photo illustration by David Sleight/ProPublica, DNA illustration by Saemilee via Getty Images 
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  Cognitive Bias
 

‘…bias is a by-product of processing limitations – 
because information processing time and ability are 
limited, humans must use shortcuts or rules of thumb 
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that are prone to breakdown in systematic ways’ 

Haselton, M. G., NeDle, D. and Andrews, P. W. (2015) The EvoluBon of CogniBve Bias,
 
in The Handbook of EvoluBonary Psychology (ed D. M. Buss), John Wiley & Sons, Inc.
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Expectation
bias 

Anchoring
effects 

Reconstructive 
effects 

Role effects 

Confirmation 
bias 

Forensic Science Regulator ‘Cognitive bias effects relevant 
to Forensic Science Examinations’ FSR-G-217 

Contextual bias 
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Limiting Gender Bias 
•	 In 1970, less than 5% of 

people in the top five US 
orchestras were female 

•	 ‘Blind’ auditions became 
industry standard in the 1970s 
and 1980s 

•	 Increased a woman’s chance 
of getting to the next round by 
50% 

auditions/ •	 Female musicians increased 
to around 25% in the mid-90s 

‘Orchestrating Impartiality: The Impact of ‘Blind’ Auditions on 
Female Musicians’ Goldin & Rouse 
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 Standard Court Report Checking 


•	 OIC checker amends the 
Court Report 

•	 Technical Checker is aware 
of any changes made by the 
OIC 

•	 Identities of both checkers 
are known to each other 
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What if there is no consensus? 


• A third opinion is requested: 
Ø Fair and transparent 

selection process 
Ø Blind review of the
 

contested result
 

• Discussions are recorded and 
the process is transparent 
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Blind Reviewing Implementation 


• Staff consultation meetings 


• Monitoring the process 

• Amending the procedure 

• Feedback surveys 
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2017 


2015 
 Cases with 
Pilot study 

Dec 
2016 

Cases with 
≤10 items 

≤25 items 

Jul 
2017 

All cases 
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Monitoring the Process
 

•	 Reviewed 50 cases 

•	 Differences were only 
present in cases with 
complex DNA mixtures 
Ø The number of 

contributors was the 
main variable 

•	 All differences were resolved 
at the consensus stage 

80% 

20% 

Consistency 


Differences 
present 
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Monitoring the Process
 

Do you feel that the time taken to check a court report 
has increased (n = 7)? 

71% 

29% 

No Yes 
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I think that the introduction of Blind Peer Reviewing has 
increased quality of work (n = 19): 

6% 5% 
 61% 28% 

Regarding Blind Peer Reviewing, the balance between 
efficiency and quality is right (n = 18): 

5% 

Strongly disagree 

5% 58% 32% 

Disagree Neutral Agree Strongly agree 
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Blind Peer Review happens (n=18):
 

6% 22% 5% 67% 

Too much Right amount Not enough Should be every time 



 
         

 

    

       

      

          
  

  

Outcomes
 

• Court report checking is more immune to potential 
biasing effects 

• Greater transparency for potential court challenges 


• Excellent training tool for new senior staff 

• Balance between efficiency and quality achieved 
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• Junior staff training is affected as they are no 
longer drafting court reports 



 

     
       

    

 
        

     
 

Future Plans 

• Electronic court report checking 
ØAutomated comparison and non-conformance flagging 

Ø Improve efficiency for large cases 

• Introduce blind reviewing to intelligence reporting 
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• Expand to other disciplines at FASS 



 

    

    

    

Thanks
 

• Clint Cochrane
 

• Carole Field 

• Sharon Neville
 

25 



Questions? 


Ivana.Sesardic@health.nsw.gov.au 
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