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Brogan, Jacob. “What’s the Deal With Algorithms? Your 101 guide to the

computer codes that are shaping the ways we live. Slate Feb 02, 2016. ERNEE
https://slate.com/technology/2016/02/whats-the-deal-with- S
algorithms.html

Can | level with you? I’'m not always sure | know what people
are talking about when they say algorithm?

You’re not alone: Honestly, | haven’t always been sure what |
meant when | said it either. But here’s the absolute simplest
definition: An algorithm is a set of guidelines that describe how
to perform a task.
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Our perception and intuition ... exclusionary -
difference?
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Our perception and intuition ... exclusionary
difference
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Our perception and intuition ... fingerprint -

minutia
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Our perception and intuition ...
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Project BPA.l — Statistical Methods for Bloodstain
Pattern Analysis

Forensic Science International 325 (2021) 110856
Contents lists available at ScienceDirect % Fs
: 14 3 . s
Forensic Science International v Sy
a8
= -
journal homepage: www.elsevier.com/locate/forsciint £ ‘
Accuracy and reproducibility of conclusions by forensic bloodstain n
pattern analysts S
R. Austin Hicklin™", Kevin R. Winer", Paul E. Kish", Connie L. Parks”, William Chapman?,
Kensley Dunagan®, Nicole Richetelli®, Eric G. Epstein®, Madeline A. Ausdemore”,
Thomas A. Busey
“ Noblis, Reston, VA, USA
" Kansas City Police Department Crime Laboratory, Kansas City, MO, USA
© Forensic Consultant, Corning, NY, LSA
? ndiana Umiversity, Bloomington, IN, USA
ARTICLE INFO ABSTRACT
Article history: Although the analysis of bloodstain pattern evidence left at crime scenes relies on the expert opinions of
Received | February 2021 " bloodstain pattern analysts, the accuracy and reproducibility of these conclusions have never been rigorously
Received in revised form 28 April 2021 evaluated ar a large scale. We investigated conclusions made by 75 practicing bloodstain partern analysts on 192

Accepted 27 May 2021

Available online 3 June 2021 bloodstain patterns selected to be broadly representative of operational casework, resulting in 33,005 responses

to prompts and 1760 short text responses. Our results show that conclusions were often erroneous and often
contradicted other analysts. On samples with known causes, 11.2% of responses were erroneous. The results show

K ds: = S 5 3 . e

Ble;“;:;n patbern analpsis limited reproducibility of conclusions: 7.8% of responses contradicted other analysts, The disagreements with
Enremsie soience respect to the meaning and usage of BPA terminology and classifications suggest a need for improved standards.
Forensic identification Borh semantic differences and contradictory interpretations contributed to errors and disagreements, which

could have sericus implications if they occurred in casework.
© 2021 The Authoris). Published by Elsevier B.V.
CCBY 40
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Levels of Evidence

Randomized Controlled
Trials (RCTs)

“the gold standard”

Level |

from one or more RCTs

Level 1I-2: Evidence from cohort or
case-control analytic studies

Traditional

ForenSiC Level 11-3: Evidence from multiple time series

(observational studies)

Neil=lglel=

Level 1lI; Opinions of respected authorities, based on clinical
experience, descriptive studies, or reports of expert
committees (ideally using formal consensus methods)

Level IV: "Evidence” based on perscnal anecdote (“In my experience...”)

Haughom, J. "Reasons the practice of evidence-Based medicine is a hot topic." (5).
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‘ I'm practicing

“songwriting”
not acoustics.

Metrology?
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I'm practicing
“soaring” not
aerodynamics

*~)

Meirology??
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United States Department of Justice Statement on the PCAST Report: mem Seu’nee in
Criminal Courts: Ensuring Scientific Validity of £ Compari

In September 2016, the President’s Council of Advisors on Science and Technology ("PCAST™)
released its repont, Forensic Science in Criminal Courts: Ensuring Scientific Validity of Feature-
Comparison Methods.! The stated purpose of the Report was to determine what additional
scientific steps could be taken after publication of the 2009 National Research Council Report®
to ensure the validity of forensic evidence used in the legal system.” PCAST identified what it
saw as two important gaps: 1) the need for clanty about sciemtific standards for the validity and
reliability of forensic methods; and 2) the need to evaluate specific methods to determine
whether they had been scientifically established as valid and reliable.* The Report “aimed to
close these gaps™ for a number of what it described as “feature comparison methods.™* These are
methods for comparing DNA samples, latent fingerprints, fircarm marks, footwear patterns, hair,
and bitemarks.”

Unfortunately, the PCAST Report ¢ d several fund: lly incorrect claims. Among
these arc: 1) that traditional forensic pattern comparison disciplines, as currently practiced, are

part of the scientific field of logy: 2) that the valid of pattern comparison methods can
anly be ac F d by strict adt oa ble set of expen ‘dcmgnmlma.
and 3) that error rates for K i¢ pattern compari hods can only be established throug

“appropriately designed” black box studies.

The purpose of this staterent is to address these claims and to explain why each is incorrect.
After the PCAST Report was relensed, the Depnrlmem of Justice (*Department™) announced that
it would not follow PCAST’s recommendations,” The Report was criticized by a number of
and izations outside of the Dep. for its analysis, factual
inaccuracies, and other kes.® Formally add g PCAST s i claims has become

! PrEsInENT'S COUNCIL 0F ADvisons ox Sci. & Tecr, Exec. Orace OF THE Piiesinent, Forensic Sc i Ciom
CI)HH'\ ENsSURING SCL VALIDITY OF 'Fu'rL'lu (‘\mw\muw \1{111mi‘ﬂlﬂ.
hirtpes:/fob hisehy archives.go pPCAST peast_forensic_ science_repont_final
[atps:ipermu.cc/VIB4-51VQ)] [hercinafter PCAST REPORT].
* NAT'L RES, COUNCIL, NAT'L ACAD'S., STRENGTHENING FORENSIC SC1. 18 THE UNimeD STaTes: A Pati
FORWARD 122 (Nar'l Acad. Press 2009).
:PL'M': REPORT, supra note |, ot 1.

.
* id. In this ststement, we use the term “patiern comparison,” rather than PCAST s chosen term, “feature
comparison” o describe the general nature of the methods discussed.
* fd, Department of Justice laboratories do not practice what PCAST described as “bitemark analysis.”

" Gary Fields, White House Advisory Council s Criticel of .hne'mm Uiseed fm € Numul Trials, WALL ST J. {Sept.

20, 2016, 4:15 PM). ittps:/fwww.wj.com/amtickes/whiteh 1 cpoat I-ol-fi
used-in-criminal-wrinls-a 1474394743 [hitps:/ permn.cc/NOKM- ‘(HJ'I.]
* See, ie, LW. Evettet al., Finding a Way Forward jor Forensic Science in the US—A Commentary on the PCAST
Repart, 278 Forensic Sci. INT'L 16, 22-23 (2017); Letier from Michael A. Ramos, President, Nai*l Dist. Attomeys
Ass’n, to President Barack Obama (Nov. 16, 2016), hitp Ctinyurl com/herkidk : Ass"n of Firearms and Toolmark
Examiners (AFTE) Response to FCAST Report on Forensic Sau (Ociober 31, 2016),

f B ﬂnmlu.‘m.u mrm AFTE-PCAST-Response pdf; Org. of Sci. Area Comminees {OSAC) Fircarms
1o the Pressdent’s Council of Advisors on Sci. and Tech, (PCAST) Call for
Additional References Regarding its Rep. “Forensic S¢i, in Crim. Courts: Ensuring Sci. Vahdity of Feature-

1
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. The process of scientific maturity — Forensic Science

® PERSPECTIVE

The US Department of Justice stumbles on
visual perception

Thamas O. Albright™" &

Exibmed 1y Hwnry L R 1, Winhingatan Uivmriey in 56 Lorsin, 5. Leruin, MG, el apspronsmsd Al 15, 3021 freceived for nevimer
March 3 2027}

Alarge and highly valuablé categery of s d during
the perpatration of a crima. Thesa oime scene artifacts, such as I'werptlms ar tie tracks, uffer CETE]
senaory information that is sssessed by trained human ok d to

elicited by modal patterns that would have been produced undar a h,poﬂwuhod sat of conditions. By
means of this “forensic feature comparison,” the cbserver makes a judgment about whether the evidence
and the model are suffidently similar t5 support common origin. bn Eght of documerntsd fadures of this
approach, significant concerns have been ralsed about its sdentific validity. In response to these concarns,
the US Departmant of Justice has made assertions about how forensic examiners perform feature com-
parson tasha that ara not conststent with modern scientific understanding of the precesses of sensation
and Clarification of these pi highlights new ways of thinking about and mproving the
accuracy of forensic feature compa(lse» and underscares the vital role of sclence in achlaving justice,

farersaic sciarn | sansary wsiarerant | fastue comparson

Forensc science it the bread and butter of criminal
investigation and prosecution. On the sudace of
things, ft Is an incredibly compelling discipiine. Ar-
facts of human activity left without intent or awareness
suggest speaific action scenarios, implicate specific
BChoes, andd SomENmes support inferences regarding
&n actar's motvation or intent. Indeed, much of the
genuine public feecination with—and st in—Fforensic
aience stems from the sense of eavesdropaing, from
the foeling that we might leam some rmw tth that is
Infinitefy more cancid simply becatse the actor was
unaware of beirig watchedl Al of these fusl nghteous
indignation ags ret those who would cause cimire| of
ferme and gives us the sxrifying impression that we
have 2 leg up on the bad quys

Despite this fanciful optimism and longstanding
public supper, it has become increasingly cear that
forensic practices that rely on human judgment cfen
Iimplicata the wrong people. This Torm of emor fre-
quenily has tragic pasonal snd societal consequances,
including wrongful comviction and imprisonment In-
daed, thousnds of innocent personsyears have boan
et behind b dor this ranson, the majority of these
quashed lives baing men-of colar (11

Mary of the problems with this discipline wers
considered in o landmark 2009 report from the Ma-
tional Acadermy of Sciences (MAS] (21 This congressio-
nally randsted study identified numerous weaknasses
sescciated with validation, waning, and reporing
procadures in foransic practice and included detailed
recommendations for seience-based reform. These
recommendations led, most notably, 10 creation of
the shertlived Nationsl Commission on Forensic Sei-
ence, and the Mational Institute of Standands and
Technologies operation known as the Crganization
of Scientfic Area Committeas for Forensic Science,
and 1o a variely of grss-rooms efions to improve and
sendardize forensic prctice. In 2015, President Obama
asked the President's Council of Advisors on Sciance
end Technology PCAST] = further eveluste reeds
within the forensic science commumity, the product
of which was & 2015 report focusing on & specific sub-
set of forensic practices known =5 “ieaturs compar-
son” methods {35

Faorensic Festure Comparison

Feature ccera( scns ane among me obdest and most
& and are farmiliar

o most by ther use for evalimion of wsually pattemed

“The Sk bttt bar Bicdogiesl Shudes, L Jols, CA 91370
Acthr comtrdagions TILA. widle e papme

The sisthar dedares no compating riemst

Ths aticle 15 & PHAS Direct Sebemion.
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PNAS 2021 Vol 138 No. 24 2182702118
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