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The scientific 
discipline concerned 
with the 
understanding of 
interactions among 
humans and other 
elements of a system.  

HUMAN FACTORS
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HUMAN FACTORS
The study of human factors examines 
interactions between individuals and all 
other elements of a system—
technology, training, procedures, 
workspaces, the overall environment, 
resources, institutional culture, and 
other internal and external factors. 
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EXPERT WORKING 
GROUP SERIES ON 
HUMAN FACTORS IN 
FORENSIC SCIENCE
Purpose and Goals

Goal is to conduct scientific 
assessments of the effects of 
human factors on forensic analyses 
with the goal of recommending 
strategies and approaches to 
improve its practice and reduce the 
likelihood of errors

Scientific assessment in this 
context is an evaluation of a body 
of scientific or technical knowledge 
that typically synthesizes multiple 
factual inputs, data, models, 
assumptions, or applies best 
professional judgment to bridge 
uncertainties in the information 
available.
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WORKING GROUP MEMBERSHIP

• Working group members have diverse backgrounds
• Forensic practitioners
• Statisticians
• Psychologists
• Researchers
• Lawyers
• Professional organizations and other interested parties

• Represents diversity across geographic and scientific backgrounds
• Consensus documents represent many perspectives and compromise
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PROCESS MAPS
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Re po r t  D e v e l o pme n t  P ro ce s s

*At each stage there may be one or two cycles of the writing, review, and distribution of 
each draft. This can be done either electronically or in person.
**The group must meet and discuss to reach consensus or adjudicate feedback to move 
the document onto the next stage.
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KEY RECOMMENDATIONS AND SHIFTS: 
HANDWRITING AND LATENT PRINTS

Errors happen

Shift away from identification

 Cognitive bias is real
FORENSIC HUMAN DNA INTERPRETATION AND HUMAN FACTORS 1 1



• Examine current policies, procedures, and practices within the field of forensic DNA 
interpretation to analyze human factors in forensic analyses.

• Develop practices based on scientifically sound research to reduce the likelihood of 
errors in forensic DNA interpretation.

• Evaluate various approaches to quantifying measurement uncertainty within forensic 
DNA interpretation.

• Publish findings and recommendations to include future research initiatives.



KEY RECOMMENDATIONS
A Guide For Lawyers



LIMITATIONS IN 
DNA ANALYSIS
Recommendat ions on Test imony
And Disc losure
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LIMITATIONS IN DNA ANALYSIS

• Report focuses on acknowledging limitations in DNA analysis 
and better communication of those limitations to factfinders

• A major emphasis is what DNA can do and cannot do and the 
need for analysts to clarify those limits 

• There is a significant emphasis on transparency in 
communication, largely in ways that benefit the defense 
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KEY THEMES

Source information =/= how and when DNA was deposited

DNA cannot identify an individual conclusively 

DNA is not dispositive

DNA is susceptible to error
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LIMITATIONS IN DNA ANALYSIS 
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4.07 Trillion
(2.86E+12)



LIMITATIONS IN TESTIMONY
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PRE-TRIAL MEETINGS AND DISCLOSURE

• In jurisdictions where pre-trial meetings with state expert are either not allowed or not 

routine, these recommendations and accompanying text might be leverageable. 

• Note also Rec. 5.4: Forensic science service providers should offer training to criminal justice 

partners on the caveats and limitations of DNA testing so that results are properly incorporated 

along with other information in the case.
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Likelihood 
Ratios

• Likelihood ratios are not a 
measurement!

• There is no true LR 
• Given those facts, report says that 

“concepts like ‘precision’ and 
‘accuracy’ are not appropriate in 
the LR framework”

• Fact finders may not understand 
this and overly rely on pinpoint 
values
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RECOMMENDATION 4.2

22

“To avoid conveying an unsupported level of 
precision, forensic science service providers 
should express likelihood ratios as an order of 
magnitude or to one significant figure.”
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For example, if an LR of 10,256.32 was computed, the analyst could 
report that the results are of the order of 10,000 times more probable 
under H1 than under H2.



RECOMMENDATION 4.3
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“To avoid presenting likelihood ratios that are larger than can be 
supported by currently available research and to assist in the 
comprehension of analyses that result in very large likelihood ratios 
(or very small Random Match Probabilities) with respect to unrelated 
individuals, forensic science service providers should implement a 
reporting cap of 1 billion (or 1 in 1 billion), or an alternative value that 
can be justified by research.*” [Dissent]
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TRANSFER 
How  and When  Quest ions



DNA TRANSFER 

• In their training to learn STR benchwork at the lab, analysts do not get the 
training to confer activity-level expertise.

• Yet it’s still common for analysts to answer questions about possibility or 
probability of direct and indirect transfer without validated methods, education, 
evidence of competency, or quality assurance systems within the lab

• Report raises concerns about such testimony:

• Often raised on the stand 
• Need to recall literature
• Lack of technical review 
• Concern factfinder will conflate DNA comparison with activity level 
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TRANSFERRING SCHOOLS

Recommendation 7.3: “The federal government should fund 
collaborative efforts to review the foundations and principles of 
evaluating biological results when considering alleged activities. Based 
on the findings, additional fiscal support should be available to educate 
and guide DNA and legal communities on the review, research, selection, 
and validation of appropriate methods to account for DNA transfer, 
persistence, prevalence, and recovery when assessing biological results.”
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TRANSFER 
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*not a consensus recommendation, two working 
group members dissentedThe possibility or probability of 

something occurring “in a case” is 
not the same as the scientific 

possibility of transfer generally. 
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HOW/WHEN VS. WHO
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Who is an appropriate expert here? 
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“Of the 18 responses per participant, the percent 
of correct responses by any participant ranged 
from 11 to 67% (average of 42%).”
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DNA cannot conclusively 

identify an individual as its 
source in part because that 

determination involves 

consideration of the entire 

case. 

By the same token, whether 

or not direct or indirect 
transfer was possible in a 

particular case involves a 

consideration of all the 

evidence, most of which the 

analyst doesn’t know (and 

we don’t always want them 

to).
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TRANSFER: CARVEOUTS AND CAVEATS

§ Nothing in the recommendations should prevent acknowledgment of the scientific 
evidence of the possibility of transfer in general 

§ Likewise, the existence of particular studies could be discussed (maybe a subject 
for pretrial meetings)

§ Report does not say such testimony will never be feasible.
§ Activity level testimony is regularly presented in Europe currently – mixed bag for 

the defense
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INTERSECTION WITH PROPOSITIONS

Recommendation 3.1: To promote balance and 
transparency in DNA analysis, forensic science service 
providers should apply the “principles of interpretation” 
and should understand the “hierarchy of propositions.”
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ORIGIN OF REC. 3.1

§ Recommendation also grows out of report’s recommendations to apply principles 
of interpretation:

§ To be balanced, the analyst should consider at least two mutually exclusive 
propositions when assessing the value of biological results.

§ Relevant case information should be used in formulating the issues that forensic 
DNA analysis can provide insight to

§ Analysts should assign the probability of the findings, not the probability of the 
(alleged) facts
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OUTER LIMITS
Bounds in  DNA
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RELATEDNESS

• Relatedness is a problem, even in PGS systems 
• “Non-contributors who are relatives of true contributors can produce high LRs 

when considering propositions such as (1) the [defendant] and two unknown 
individuals are the source of the DNA mixture, or (2) three unknown individuals 
are [the source]”

• LRs are not exhaustive, so best explanation for results might be a different 
proposition (i.e., a relative)

• Low-level DNA with high drop out heightens this risk

39FORENSIC HUMAN DNA INTERPRETATION AND HUMAN FACTORS





4.07 Trillion
(2.86E+12)



NO RESULTS ON THE FLY

Recommendation 6.3: DNA experts should not 
perform new evaluations of the DNA results on the 
witness stand because these evaluations have not 
been reviewed, reported, or disclosed to all parties.
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SETTING THE GROUND RULES
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Recommendation 3.8: Labs’ SOPs “should 
provide criteria for assessing and documenting 
when a probabilistic genotyping interpretation 
should be rejected.”
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THANK YOU!

dana.delger@gmai l .com
chughes@bds.org 
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