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positive identification of hairs’ origin.

Keywords:

Abstract

Hairs are a kind of trace evidence frequently encountered in crime scenes. However,
among the criminal cases concerning the exoneration of wrongfully convicted individuals
under the effort of the Innocence Project, unvalidated or improper microscopic hair
examination is one of the major causes of unjust convictions. This paper concentrates on the
study of the reliability of microscopic hair examination. The scientific fundamentals and
operation procedures of forensic hair examination are firstly reviewed. Thirty eight cases
concerning wrongful convictions caused by improper microscopic hair examination are then
studied. These cases are further divided into five categories according to the type of mistakes
made during the court procedures. These categories are improper examination conclusions,
incorrect interpretation of examination results, irrational deduction of examination results,
misconduct of forensic experts, and improper application of examination results by the
prosecutor. A couple of typical cases of each category are described and analyzed. Two
literatures regarding the comparison between the reliability and accuracy of microscopic hair
examination and those of DNA profiling of hairs are reviewed. Both case study and literature
review reach the same conclusions that the reliability of microscopic hair examination for the
identification of hairs’ origin is extremely low. Mitochondrial DNA analysis should be used as
major method to associate hairs with an individual while microscopic hair examination is

performed. And nuclear DNA profiling is the sole technique possesses the reliability for

forensic sciences, microscopic hair examination, criminal procedures,

reliability of physical evidence, DNA profiling
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