APPROACHESTO EVALUATION AND REPORTING OF EXPERT EVIDENCE PANEL DISCUSSION:
“The logical approach to evidence evaluation and reporting”
R. Brent Ostrum

This panel discussion will present a brief overview of the frequency of occurrence and
likelihood ratio approaches to evaluating (handwriting) evidence, and theirrespective
advantages and limitations. Reporting of evidence using these approaches willalso be
discussed, aswell as potential future conclusion terminology. Time willbe set aside for
questions, comments and views fromthe audience.

Questions for panel participants to address

e Brieflydescribethe evidence evaluation/reporting approach you are speakingon
e What scientificliterature/researchisthere tosupportthisapproach

e What are itsadvantages/strengths

e What are its disadvantages/limitations

e Who currently usesthisapproach

e What barriersdo yousee to itsimplementation

[DISCLAIMER: The positions and opinions of ease expressed in this document are those of
the author. Unless otherwise stated, they do NOT represent or reflect the official policy of
the CBSA Laboratory, the FDE section, the Agency (CBSA), the Government of Canada or
any other agency or organization with which | am affiliated or associated.]

Brief description:

The “logical approach to evaluating handwriting evidence” is the focus of my presentation. | prefer
the term “logical approach”, ratherthan the ‘likelihood-ratio’ or ‘LR’ approach, because aformal or

strict LR approach requires numericdata—something we do not presently have and which presents
significant challenges forthe future.

From my perspective the logicalapproach works perfectly wellwhen viewed primarily as a system of
logical reasoning that can be expressed or explained using averbal construct that is roughly
equivalenttothe LR concept. Basically, the opinion expressed atthe end of the process will be a
statement thatrelatesto the probability of the evidence given competing propositions; ratherthana
statementabout the propositions themselves. The precise wording of that opinion may vary as will
be explained later.

The logical approachis more than justa new or different type of conclusion wording. Rather, itisa
more complete approach tothe entire evaluation process; one that applies equally to any type of
evidence orinformation. ‘Conclusions’ thatresult from this evaluation process are straight-forward
and are a directreflection of the process itself.

A key objective forany forensicevaluation process (and any conclusion resulting fromit) is thatit
must be logically coherentand sound. More specifically, thereare four essential requirements that

1|Page



should be metby any evaluation and reporting scheme —these are Balance?, Logic?, Robustness?and
Transparency®.

Itisimportantto understand thatthisapproachis nota panaceaand will notaddress all of the
issues and criticism we face as forensic practitioners. It can, however, help when dealing with our
criticsand some of theirarguments. Itcan also helptoaddresssome human factors issues relating
to bias, context managementand interpretation.

Key points:

e Everyexpertopinionisbasedonanindividual’s knowledge and training, experience, etc.
whichinformstheir beliefs about the findings and observations (alternatively, the
“evidence” observedin an examination)

e Everyexpertopinionisbasedonuncertaininformationand, hence, isalso uncertainto some
degree. Uncertainty must be addressed through the application of probability and logic.
Our reasoning/scientificbelief can be expressed, eitherimplicitly or explicitly, using
probabilisticterms that are either quantitative or qualitativein nature.

e Thebasicrulesforany evaluation are simple:

1. Evaluationalways occurs withinaframework of information (thatis, itis contextualized),

2. There mustbe at leasttwo competing propositions (ideally, representing the positions
beingargued by the parties), and

3. Theexpertevaluatesthe evidence given the propositions, and not the propositions
directly, and expresses their opinion accordingly.

p(E|Hi,1)
p(E | H.I)

Where E = evidence/findings, I = framework information, and H, =competing propositions

e In mathematical terms, the (odds)form of the ‘construct’ is: L& =

1 ‘Balance’ means that the evidence/findings should be evaluated given at leastone pair of competing
propositions;ideally with the first proposition based upon one party's account of the events and the latter
based upon an alternativeaccount.

2 ‘Logic’ means that the evaluation process mustbe one that speaks firstto the probability of the
evidence/findings given the propositions (plusrelevantbackground information), and not the probability of
the propositions given the evidence/findings (plus background information). This is essential to ensure there
isnoinappropriateor unjustified transposition of the conditional since proper or correct transposition of the
conditional requires information generally not within the scope of the examiner.

3 ‘Robustness’ means simply thatthe evaluation process mustbe capableof sustainingscrutiny or review by
other experts through review or cross-examination. Itshould be based upon sound knowledge and
experience of the evidence type includingtheuse, when available, of pertinent databases, published data or
ad hoc casebased experimentation. In other words, ‘robustness’ refers to the scientist’s ability to explain
the grounds for their opinion based upon their degree of understandingof the particul ar tracetype andit’s
probability of occurrencein the relevant ‘population’ relating to each of the competing propositions.

4 ‘Transparency’ applies to all facets of the examination and evaluation and means that the entire process
should be demonstrable and recorded soas to permit proper review and assessment. Worknotes should
clarify allrelevantaspects of the evidence includingtheinterpretation and evaluation of that evidence in
terms of the competing propositions. Thereport should be written inway that is suitablefor a varied
audience (i.e. participantsinthe justicesystem).
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e There are many ways that this concept (or its non-mathematical equivalent) could be
expressed or conveyed verbally. The ENFSIguide provides some examples and others can be
foundinthe literature.

e Atthepresenttime, andinthe absence of research todirect otherwise, astructure that
speakstothe “relative degree of support provided by the evidence” seems to have the
broadest appeal amongst practitioners who advocate forthisapproach. In otherwords, the
expert evaluates and expresses their beliefin terms of the degree of support provided by
the evidence forone proposition overanother competing proposition. Generally, the degree
of supportisdescribed using some standard set of modifiers.

e Anexample set mightbe the following (wording from strongest to weakest degree of
relative support):

The evidence provides very strong support for proposition X over proposition Y.

The evidence provides strong supportfor proposition X over proposition Y.

The evidence provides moderate support for proposition X over proposition Y.

The evidence provides more support for proposition X than for proposition Yand
the level of that support, while strongerforXthanforY, islimited/weak.

The evidence provides approximately equal supportfor proposition Xand
propositionY.

e Af'scale’suchas this could be adopted now and it would address many of the logical issues
and problems that exist with our existingterminology. However, itis not perfect by any
means. It would only be a stop-gap solution since researchis still required to see what
specificnumbers of levels and what specific wording would be optimal forthe purpose of
correct and effective communication. Work by Martire (2014) and others has already shown
that subtle word choices (or changesin semanticstructure) can have dramaticeffectsonthe
meaning and understanding of the conclusions. | should note that this applies equally or
moresoto our existingterminology sothisis NOTan issue restricted tothe logical approach.

Scientificliterature/research to support the approach:

The basic analyses and examination processes an examiner uses to assess questions of authorship
remains almostthe same when applyingthe logical approach. As a result, most of our existing
literature in support of claims of expertise will remain valid and applicable. Thatdoes notchange
simply by adopting this approach for the overall evaluation process.

Of course, validationis one areawhere ourdiscipline can use more work. In the context of the
presentdiscussion validation could be considered in terms of at least two discrete elements:

1. Theskillsexpressedand claimed by FDEs— each of our claims suggests the application of one
(or more) methods ortechniques. Tosome degree, each of those methods requires
validation meaning some assessment of the reliability and accuracy of a given method.

2. Issues pertainingtothe best way to communicate resultsto others. Thisiswhere additional
workis needed if the discipline moves to using the logical approach. There are many options
which can be considered and which of these is truly ‘best’ remains to be seen. However, in
that regard, the logical approachis similar to, and certainly noworse than, our traditional
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approach infsofaras we have neverfully or properly validated our traditional conclusion
wordingor scale(s).

On the otherhand, as a system of reasoning and for presentation of opinionsinthe forensicrealm,
the literature is replete with references that support the use of the logical approach (in one formor
another).

A reasonably extensive, but not complete, list of select textbooks and articles is provided at the end
of this paperthat shows the extensive discussion that has taken place overthe years (bothin FDE
and otherareas). It should be noted that, in the course of the discussions represented by those
articles, nobody has ever presented asingle cogent and sustained counter-argument against this
approach.

Advantages/strengths:

The key advantage and strength comes from this approach beingfoundedinlogic—literally, itis the

application of probabilisticlogic. Applyingthe approach diligently and carefully ensures a logically
sustainable result.

Key points:

e [tisbasedon probabilisticreasoning andlogicatits core which gives us a clearmechanism
to addressthe omni-present uncertainty in ouranalysesand reasoning

e Itenhancestransparency and thoroughness because we must state conditions and
assumptions, and clarify potentially ambiguous information

e [tfocuseson, and answers, the questions of interestto the trier (though they may not
realiseit)

e Ithelpstoclarifythe role of the expert, relativeto other partiesinvolvedin the judicial
decision-making process

e [tdoesnotoverstepthe bounds of science and knowledge

Anotheradvantage is that this approach accommodates quantified data (statistics) very easily.
When proper numericdata is available the likelihood-ratio approach becomes feasible, thoughiitis
not without challenges. The keyissue restsin the proper acquisition of appropriate and relevant
data. Unlessthe data setrelatestothe propositionsinaway thatdifferentiates betweenthem, it
will have limited value, orat worst it will completely useless.

In addition, when dealing the data and statistical estimates the actual mathematics involved can
become quite complexdue to the conditional nature of the both the dataset and the evaluation (the
latteralways being conditioned by the framework and the propositions).

On the otherhand, such complexityis justafunction of the problem, not the solution. Itshould not
be seenas a seriousimpediment.

Finally, another advantage/strength of thisapproach is thatit works with ALL types of evidence to
address any problem of an evaluative nature. Thatis one of the reasons why it was adopted for all
disciplines by ENFSI.

Disadvantages/limitations:

The singulardisadvantage forthis approachis the lack of understanding by examiners and clients.
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A huge, andreasonable, concern for many people relates to limited understanding by the judiciary,
legal pundits orlawyers. However, these issues can be addressedintime through research and
educationforall parties.

Ultimately, there are no practical real limitations or disadvantages to this approach otherthan
unfamiliarity with how it works.

Current ‘users’ of this approach:

Estimatingthe number of ‘users’ is difficult. Atthe risk of soundingflippant I will sayitisbeingused,
inone form or another, by anyone tryingto do our work correctly. But that does nottranslate into
very many people atthistime. In fact, the majority of today's audience can rest comfortablyin their
chairs knowingthat the status quois still safe. Atleast,fornow...

A significant effort to standardize this approach has been made in Europe where ENFSI has published
an extensive guideintended forall labs and disciplines. It has been formally adoptedinafew select
labs but, overall, progress has beenslow and very limited. 1do not know if the program is on
schedule butitwas originally intended to take many years.

The pace of change (ornon-change) is notsurprisingto me. Afterall, the status quo, even when
demonstrably flawed, is difficult to change. It is particularly problematicfora body politic, like
ENFSI, that must function on the basis of consensusformostthings. Atany rate, the slow uptakein
Europeis, | believe, due to many of the same issues seen onthis side of the ocean.

In North America this approach has been discussed invarious venues. Elements ofitare clearly
presentin documents produced by the NCFSand even OSAC (though the latter attemptis badly
flawed). Ishould note thatthereis a draft proposal at the QD committee levelhowever|don’t know
the status of it following the July 2016 meeting.

In addition, | have heard unofficially that afew laboratories have been exploring this approach but|
don't think any have proceeded with implementation yet.

Barriers to implementation:

Inertiaand the status quo. | feel thatthisis primarily due toa commonly-held belief there is no need
to change. When coupled with uncertainty about the benefitand value of this approach this
becomesatangible barrier.

At the sametime, | firmly believe that FDE’s are an intelligent lot. Giventhe opportunitytolearn
aboutit most people quickly understand why this is abetter approach. Theyalso ‘get’ the basics of
thisapproach quite easily. However, learningto use it ‘forreal’ in caseworkisn't quite so easy. That
takestime and effort.

Indeed, from a pragmaticpoint-of-view, the biggest barrieris the need foreducationand
information. Training, both theoretical and practical in nature, isneeded for practitioners...lots of
training. Educationisalsoneededforourclients —particularly the judiciary and lawyers. Of course,
such things take time, moneyandresources.

References supporting the application and use of the logical approach (and variants):

e |Interpreting Evidence: Evaluating ForensicScience inthe Courtroom by B. Robertsonand G.
A. Vignaux (J. Wiley, 1995)
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Statistics and the Evaluation of Evidence for ForensicScientists, 2nd Ed by C. AitkenandF.
Taroni. (John Wiley & Sons Ltd, 2004)

Expert Evidence and Criminal Justice by M. Redmayne (Oxford Univ Press, 2004)
Evaluating ScientificEvidence by E. Beecher-Monas (Cambridge Univ Press, 2007)

Bayesian Networks and ProbabilisticInference in Forensic Science by F. Taroni, C. Aitken, A.
Biedermann, and P. Garbolino (John Wiley & Sons, 2006)

S. Willis, L. Mc Kenna, S. Mc Dermott, G. O’ Donnell, A. Barrett, B. Rasmusson, T. Hoglund, A.
Nordgaard, C. Berger, M. Sjerps, J.J.L. Molina, G. Zadora, C. Aitken, T. Lovelock, L. Lunt, C.
Champod, A. Biedermann, T. Hicks, F. Taroni, ENFSI guidelinefor evaluative reportingin
forensicscience, available at www.enfsi.eu/news/enfsi-guidelineevaluative-reporting-

forensic-science (2015)
Communicating and Interpreting Statistical Evidence in the Administration of Criminal Justice
by C. Aitken, P. Roberts, G. Jackson (Royal Statistical Society’s Working Group on Statistics
and the Law) — available online at http://www.rss.org.uk/
o No.1: “Fundamentals of Probability and Statistical Evidence in Criminal Proceedings”
o No.3: “The Logicof ForensicProof: Inferential Reasoningin Criminal Evidence and
ForensicScience”

Data Analysisin ForensicScience: A Bayesian Decision Perspective by F. Taroni, S. Bozza, A.
Biedermann, P. Garbolino, and C. Aitken (John Wiley & Sons, 2010)

Statistics and the Evaluation of Evidence for Forensic Scientists by Aitken, CGG & Taroni, F
(JohnWiley & Sons, 2004)

B.Robertson, G.A. Vignaux, Interpreting Evidence: Evaluating ForensicScience inthe
Courtroom (John Wiley and Sons Ltd, 1995)

Raymond Marquis, Alex Biedermann, Liv Cadola, Christophe Champod, Line Gueissaz,
Genevieve Massonnet, Williams David Mazzella, Franco Taroni, Tacha Hicks, Discussion on

how to implementaverbal scaleinaforensiclaboratory: Benefits, pitfalls and suggestionsto
avoid misunderstandings. Science and Justice, 2016

Aitken, CGG & Taroni, F (2008) Fundamentals of statistical evidence -aprimerforlegal
professionals. International Journal of Evidence and Proof, 12, 181-207

Aitken, CGG & Lucy, D (2004) Evaluation of trace evidence in the form of multivariate data.
In Jour of the Royal Statistical Society. Series C (Applied Statistics), 53. 109-122

Biedermann, A, Bozza, S & Taroni, F (2008) Decision theoretic properties of forensic
identification: Underlying logicand argumentative implications. FSI, 177. 120132
Biedermann, A, Bozza, S & Taroni, F (2009) Probabilisticevidential assessment of gunshot
residue particle evidence (Partl): LR calculation and case pre-assessment using Bayesian
networks. FSI, 191, 24-35

Buckleton, JS, Triggs, CM & Champod, C (2006) An Extended Likelihood Ratio Framework for
Interpreting Evidence. Science & Justice, 46. 69—78

Champod, C (1995) Edmond Locard — Numerical Standards & "Probable" Identifications. JFI,
45. 136163

Curran, JM, Triggs, CM & Buckleton, J (1998) Samplingin ForensicComparison Problems. IN
Science &Justice, 38. 101-107
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