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Interpreting Criminal Evidence

Summary
· I looked at an article by I.W. Evett from 1983, in which he presents a general approach based on Bayesian inference that gives a quantitative interpretation of scientific forensic evidence in criminal cases where material is transferred during the crime.

Background
· Generally, when a crime is committed, there is some material that is transferred (from the scene to the criminal or vice versa).  

· Most common transfer materials are glass and body fluids.

· When a suspect is caught he/she might have some glass in their clothing because they were at the scene of the crime, or for some random, innocent reasons.

· A study by Pearson in 1971, found in a survey of 100 suits from a dry cleaners, that 63 of them contained one or more fragments of glass.

· In glass transfer cases, is it reasonable to ask “Could an innocent person be expected to have this number of glass fragments on his/her clothing?”  “Could the glass have come from one source, two sources or more?”

· Evett wanted to “provide a comprehensive mathematical foundation” for evaluating the evidential strength of transfer.  In other words, a mathematical formula that will calculate the probability of finding material on an innocent person.

Problem

· The problem is described in terms of the contact between two bodies.  Both “contact” and “bodies” are broad terms.

· Example:  In a breaking and entering w/ a smashed window.  One body would be the broken window and one body would be the person.  Contact here just means proximity of the window when in was broken.

· The scientist’s function is to assist the court to weigh two mutually exclusive and exhaustive hypotheses:

a. the two bodies have been in contact

b. the two bodies have not been in contact

· This study is based in Bayesian inference – a statistical approach in which all forms of uncertainty are expressed in terms of probability.

· Most logic relies on clear notions of truth and falsity.

· Information that is either true or false is called Boolean logic (eg. “if the lights aren’t on, the room will be dark”- no room for uncertainty; doesn’t account for things like light coming in the windows)

· Bayesian probability theory allows someone to model uncertainty about the world & combines common sense and observational evidence.

· Evett makes an equation to find the probability of an innocent person having some evidentiary material on them.  He bases this equation off of Bayes theorem:

Bayes Theorem


The formula states that given that the event B has occurred, the probability that it was due to cause Aj is equal to the probability that Aj should produce the event times the probability that Aj should occur in the first place, all divided by a scaling factor that is equal to the sum of such terms over all j's.

· The final equation for the odds on contact having taken place is:

p (Exy | CI)    ۰  p (C | I)

p (Exy | ČI)        p (Č | I)

Where:

C is hypothesis: the two bodies have been in contact

Č is hypothesis: the tow bodies have not been in contact

E is quantity of material of interest found

x is sample of material taken from the source body (i.e. Glass)

y is measurements of E

I is other information (i.e. the size of the window, how much time between the crime and the apprehension of the suspect, etc.) 


