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Responsibilities of the Trace 

Analyst
• Get the right answer regarding the 

comparison – must have ability, use 

discriminating procedures and follow 

quality assurance steps

• Know your limitations

• Determine the significance of the matching 

evidence - set forth the evidential value

• Provide a foundation/basis for the methods 

used and for your assessment of

evidential value



NAS Report – ISO 17025

Reports must include clear 

characterization of the limitations of 

the analyses, including measures of 

uncertainty in reported results and 

associated estimated probabilities 

where possible –



• Title of abstract is incorrect – what I was 

trying to generate in not the random match 

probability (in the DNA sense)

• What I am generating is the probability of 

selecting two carpets from a sample of 

automobile carpets and finding the fibers 

in the carpet to forensically match 



Evidential Value Based on:

• Coincidence probability - I believe that the best 
measure of evidential value is to address the 
probability of a coincidental match (as in DNA)

• Target fiber studies

• Population studies

• Blocks of color studies

Pair wise comparisons of samples (can be used to 
evaluate comparison method as well as to examine 
variation in characteristics in a sample)



• The chance of finding a particular color/type 
combination among a random population of 
foreign fibers is very low

• The chance of a collective of these fibers being 
present is even lower especially if synthetic fibers 
are involved.

• The occurrence of a group of fibers on a surface 
that match those from a particular textile source 
constitutes strong evidence of contact with that 
source

• The chance of finding differences between 
potentially matching target fibers recovered from a 
particular surface will increase proportionately to 
the number of comparative tests used to exam 
them (up to a point)

From Mike Grieve – Sufficient studies have now been made 

to allow some important general conclusions to be drawn 

from them



Fundamental questions:

1. What is the probability that the association 
was due to coincidence?

2. What is the probability that the association 
was due to examiner error?

3. What is the probability that there is an 
alternative explanation for the evidence such 
as secondary transfer, contamination or 
deliberate planting?

Evaluating Associative Forensic Science 

Evidence – Barry Gaudette



Project design

• 200 carpet samples collected after 200 vehicles 
selected at random from a 2000 vehicle junkyard in 
Northern Virginia in 2008

• Purpose  - to conduct pairwise comparisons of all 
collected samples.  How many associations are 
there?  Can a meaningful coincidence probability be 
obtained

• Most vehicles in junk yard late model (1993-2005)

• 200 samples – each compared with each other gives 
19900 comparisons – need a database

• Comparison microscope not very useful

• Attempt to set up database to reduce actual 
comparisons 

• Spectrophotometry eventually run on each sample.







Sample characteristics

• 89.5% nylon 

• 10% polyester

• .5% polypropylene

– 91% trilobal (various shapes), 9% round

But most individual fibers have very little dye



CRAIC microspectrophotometer



Five to ten curves obtained









Data base - Filemaker Pro

• Tried to avoid subjective assessments –

but subjectivity will always be present

• Tried to avoid bias but also an issue

– Any association I determine to exist reduces 

the significance of an association based on 

fiber evidence



Database classes

Color – gray, brown, colorless, other

Cross section – regular, irregular, round and Michelin 

Man

Delusterant – yes, no

Is there a good way to included absorbance info into 

database?









Actual matches

20/19900 = .001005

Probability of a coincidental 
match is approximately 

1/1000 (conservative 
estimate)

Base on microscopy and 
spectrophotometry



Problems encountered

• Not much color
– Most samples some shade of gray or brown

• Only 3 samples had a color like red or green

• Comparison scope not very helpful

– Many single fibers showed little if any color (even if carpet 
had obvious color)

– Need spectrophotometry to conduct meaningful 
comparisons (a large number of lightly dyed fibers have the 
same cross section shape

– Most samples were nylon – FTIR not used and probably not 
very helpful (could add some discrimination and would be 
used in a typical fiber case).

– Considerable variation in absorption curves from different 
fibers in the sample



Colorless Michelin Man – 32 samples



Colorless nylon regular trilobal delustered







Forensic Science Errors

Root cause is bias – systematic 

distortion 

The forensic process of investigation 

and trial almost inexorably tilts and 

warps the underlying science

Two types of bias

• An inherent bias towards producing a positive 

outcome or results

• A tendency in an adversarial system of 

investigation and trial to lead to partisan 

behavior



Microscopes and Attachments 

Fiber Analysis Protocol

• Stereo binocular microscope

• Comparison microscope

• Polarized light microscope

• Fluorescence microscope

• Microspectrophotometer

• Fourier transform infrared spectrometer



Future work

• Which vehicles have matching fibers

• Additional comparison procedures

• Other procedures for conducting database comparisons

• Cross sections (more accurate classification)

• FTIR (meaningful added discrimination?)

• UV microspectroscopy

• First derivative analysis

Last two procedures not typically used in US – might be useful 
with lightly dyed fibers


