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A Common Situation in Forensics

The similarity score is a numerical value measuring association of
the samples, with higher values suggesting that the samples come
from a common source.
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A Sampling Model

Suppose we assume that we have some population of
objects which can lead to samples like those on the
preceding slide.

A very important consideration of the evidence evaluation
method is to know the probability that two randomly sampled
objects from different sources would lead (erroneously) to a
conclusion of a match. This quantity is called the random
match probability.

(The goal of this presentation is to obtain a valid upper
confidence limit for the random match probability based on a
sample.)

















S12 1  1  0  0  0  0  0  0
s13 1  0  1  0  0  0  0  0
s14 1  0  0  1  0  0  0  0
s15 1  0  0  0  1  0  0  0
s16 1  0  0  0  0  1  0  0
s17 1  0  0  0  0  0  1  0
s18 1  0  0  0  0  0  0  1
s23 0  1  1  0  0  0  0  0
s24 0  1  0  1  0  0  0  0
s25 0  1  0  0  1  0  0  0
s26 0  1  0  0  0  1  0  0
s27 0  1  0  0  0  0  1  0
s28 0  1  0  0  0  0  0  1
s34 0  0  1  1  0  0  0  0
s35 0  0  1  0  1  0  0  0
s36 0  0  1  0  0  1  0  0
s37 0  0  1  0  0  0  1  0
s38 0  0  1  0  0  0  0  1
s45 0  0  0  1  1  0  0  0
s46 0  0  0  1  0  1  0  0
s47 0  0  0  1  0  0  1  0
s48 0  0  0  1  0  0  0  1
s56 0  0  0  0  1  1  0  0
s57 0  0  0  0  1  0  1  0
s58 0  0  0  0  1  0  0  1
s67 0  0  0  0  0  1  1  0
s68 0  0  0  0  0  1  0  1
s78 0  0  0  0  0  0  1  1
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n

10 .855 .758 .730 .712 .695

50 .708 .627 .611 .602 .593

100 .653 .592 .580 .573 .567

500 .571 .541 .536 .533 .530

1000 .551 .529 .525 .523 .521



A Confidence Interval Based on
Theorem

Results for New Method Based on Theorem
(Nominal Coverage Probability 0.95; True RMP=0.001; 1,000,000 Simulations per Cell)
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Average  Lower  Bound
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Conclusions
We have found a method which yields an approximately
correct confidence interval for the random match
probability based on pairwise comparisons.

This method can be used in any situation where the scores
can be (monotonically) transformed to approximate normality.

As long as the model is valid, an estimate of the random
match probability can be made even if no matches are
observed in the sample.

We are continuing research to obtain an upper bound
(rather than a two-sided interval) for the random match
probability.


