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F31 Logical Reasoning: Old Solutions for Current Issues

Simone Gittelson, PhD*, National Institute of Standards and Technology, 100 Bureau Drive, MS8980, Gaithersburg,
MD 20899-8980

After attending this presentation, attendees will understand the difference between posterior probabilities and
likelihood ratios and appreciate that the logical approach to evidence interpretation is nothing new in the evaluation
of forensic science results.

This presentation will impact the forensic science community by bringing awareness to the error of the transposed
conditional and by drawing attention to publications explaining the logical approach to evidence interpretation
dating back to the Dreyfus case at the end of the 19" century and beginning of the 20" century.!

A current discussion topic in forensic science is the scale of conclusions a forensic scientist uses to report the
evaluation results of the examination of scientific evidence. Some conclusion scales used in forensic science today
consist of verbal equivalents of posterior probabilities (i.e., probabilities that take into account all of the evidence)
of propositions of interest in a case.>* For example, “There is strong probability that the John Doe of the known
material wrote the questioned material.”® From a logical perspective, one can only arrive at such a conclusion if one
has the following two ingredients: (1) the odds or the probability that the John Doe of the known material wrote
the questioned material before examining the known material and the questioned material; and, (2) how much more
probable (or less probable) the observations on the questioned material are if John Doe of the known material wrote
the questioned material than if someone else wrote the questioned material.

This is nothing new. More than a hundred years ago, French mathematicians Jean Gaston Darboux, Paul Emile
Appell and Henri Poincaré explained this reasoning process in the opinion they gave in the notorious Dreyfus case.*
Not knowing the prior odds or prior probability described in point (1) above, they argued that they could only report
a conclusion of the type “the odds of the proposition of interest after examining the evidentiary material become X
times greater than what they were before this examination.” Further, this logical reasoning process was not specific
to France and Europe: in the 1930s American forensic scientist Wilmer Souder of the National Bureau of Standards
(now the National Institute of Standards and Technology) published similar ideas for the evaluation of observations
made on typewritten documents.’

The study of these historical ideas on the interpretation of scientific evidence illustrates a way forward for
reporting conclusions for examinations conducted in casework and highlights the importance of transparency
regarding the assumptions made by the forensic scientist that lead to the scientist’s conclusions.
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