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Learning Overview: After attending this presentation, attendees will have learned about the results of the large-scale Handwriting Decision Analysis
(Black Box) Study, including accuracy, error rate(s), reproducibility, and repeatability of handwriting decisions, and what factors impact these rates.

Impact on the Forensic Science Community: This presentation will impact the forensic science community by enabling forensic document examiners
to answer questions regarding what factors impact the accuracy and reproducibility of the decisions, including those related to the examiner and those
related to the samples.

This Handwriting Decision Analysis (also known as Black Box) Study was designed and conducted by the Federal Bureau of Investigation (FBI)
Laboratory, Ideal Innovations, and Noblis. The design of this study was based on that of the FBI Laboratory-Noblis latent print examiner black box
study in 2011, and in consideration of comments made in two United States Reports: the 2009 National Academy of Sciences Report, Strengthening
Forensic Science in the United States: A Pathway Forward, and the 2016 Report from the President’s Council of Advisors on Science & Technology
titled Forensic Science in Criminal Courts: Ensuring Scientific Validity of Feature-Comparison Methods.'"

Participation for this study was limited to practicing handwriting examiners who had performed casework within the past two years. A pre-test survey
was completed by each participant to gather information about their education, training, experience, certification, and day-to-day work. Participants
were asked to perform a total of 100 comparisons of paired handwriting samples, each containing one sample of questioned writing and up to five
pages of writing from a single known subject. In an effort to represent the wide range of evidence encountered in casework, a diversity of handwriting
samples was selected. The test samples included a range of styles of handwriting (i.e., cursive, hand printing, and mixed), content (e.g., addresses, a
few sentences, predefined London or Center of Excellence for Document Analysis and Recognition (CEDAR) letters, or freeform text), known writing
samples containing the same or different wording as well as varying amounts of questioned and known writing. Note that this study was limited to the
comparison of handwritten documents and did not include the comparisons of signatures. Great effort was taken to provide participants with test packets
that were relatively challenging, both for mated and non-mated pairs.

Using an online platform, participants were provided with high-resolution digital images that could be downloaded for comparison. The participants
used this platform to respond to predefined questions that included the conclusion, limitation(s), assessments of comparability and variation within
questioned and known writing samples, perceived difficulty of the comparison, and most influential characteristics that were used in making their
decisions. Participants were given five conclusions to choose from, including definitive opinions (written by and not written by), qualified opinions
(probably written by and probably not written by), and no conclusion. The study resulted in 7,213 trials from 86 handwriting examiners on 180 distinct
comparisons of questioned and known handwriting.

This presentation will provide the results of the study, including the accuracy, reproducibility (inter-examiner variation), and repeatability
(intra-examiner variation) of decisions made by forensic handwriting examiners. Also presented will be the factors that did (or did not) impact the
accuracy of the decisions in this study, including those related to the examiner (such as training or experience) and those related to the samples
(such as quantity of writing, comparability of content, limitations, or style of writing).
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