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OVERVIEW

Understanding how fingerprint examiners' proficiency and behavior influence
their decisions when interpreting evidence requires the use of many analytical
models. Researchers sought to better identify and study uncertainty in examiners'’
decision making. This is because final source identifications still rely on complex and
subjective interpretation of the evidence by examiners. By applying novel methods like
ltem Response Theory (IRT) to existing tools like error rate studies, the team proposes a
new approach to account for differences among examiners and in task difficulty levels.

THE GOALS APPROACH AND METHODOLOGY

Survey recent advances in psychometric THE DATA
| analysis of forensic decision-making.

A 2011 FBI Black Box study assigned 169

a Use behavioral models from the field fingerprint examiners a selection of items
of Item Response Theory to better to analyze, which included a latent print
understand the operating characteristics evaluation, a source destination, a reason

of the identification tasks that examiners and a ra““g ofthg difficulty of the task
oerform. for each pair of prints.

KRey Definitions:

Psychometrics: Using factors such as aptitudes and personality traits to study the difference
between individuals.

Item Response Trees (IRTrees): Visual representation of each decision an examiner makes in the
process of performing an identification task. Based on IRT, which attempts to explain the connections
between the properties of a test item — a piece of fingerprint evidence — and an individual's — a
fingerprint examiner's — performance in response to that item.

Cultural Consensus Theory (CCT): A method that facilitates the discovery and description of
consensus among a group of people with shared beliefs. For this study, CCT helps identify the
common knowledge and beliefs among fingerprint examiners — things that examiners may take
for granted but that laypeople would not necessarily know.
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APPLYING IRTREES AND CCT TO FINGERPRINT ANALYSIS

Figure 1: Visual representation of latent print analysis
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o Using IRT models provides substantial improvement This analysis was somewhat limited
over current examiner error rate studies. These include by available data; for confidentiality
the ability to justifiably compare examiner proficiencies and privacy considerations, the
even if they did not do the same identification tasks FBI Black Box Study does not
and that the influence of task difficulty can be seen provide the reference prints used
in examiner proficiency estimates. nor the personal details of the

examiners themselves. Future

a IRTrees give researchers the ability to accurately collaboration with experts, both
model the complex decision-making in fingerprint in fingerprint analysis and human
identification tasks — it is much more than simply decision making, can provide
stating a printis a “match” or a “non-match.” This reveals more detailed data and thus
the skill involved in fingerprint examination work. improve the models.

a Examiners tend to overrate the difficulty of middling- Access additional relevant
difficulty tasks, while underrating the difficulty of Insights and explore more at

extremely easy or extremely difficult tasks. forensicstats.org/insights/.
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