
Faced with DNA evidence in a
criminal trial, many jurors are
inclined to think that “science

does not lie”. These jurors appear to
be susceptible to “white coat
syndrome”, the overawing power of
science generating misplaced confi-
dence and leading them to regard DNA
evidence as infallible. 

Indeed, some research confirms that
people often overestimate the accu-
racy and reliability of scientific
evidence compared with other types
of evidence, such as eyewitness testi-
mony or confessions, thus assigning it
undeserved probative value. For
example, in a paper published in 1992
in the American Journal of Trial Advo-
cacy I reported evidence that mock-
jurors rate blood tests significantly
more reliable than testimony from an
eyewitness. 

In jury trials, DNA evidence has
emerged as a crucial predictor of guilty
verdicts. Fears by defendants that a
conviction is inevitable if DNA
evidence is introduced at trial may be
well-placed. In 2002 Current Issues in
Criminal Justice published a study of
200 sexual assault cases investigated
in Queensland, in which Sgt Michael
Briody revealed that jurors were 33
times more likely to convict in cases
when prosecutors introduced DNA
evidence than in similar cases in which
no DNA evidence was introduced.  

THE SEDUCTIVE APPEAL 
OF DNA EVIDENCE
Is it simply because we have so much
trust in science that DNA evidence is so
compelling, or are there other reasons?
Consider a recent trial in which DNA
evidence played a central role in the
conviction in February 2001 of Wayne
Edward Butler for murdering Celia
Douty in Brampton Island, Queensland,
in 1983. Police had suspected Butler
for a long time but it wasn’t until DNA
profiling was used that a case was
brought against him. 

The victim’s body had been found
covered by a red towel stained with
semen. DNA profiling techniques that
had been unavailable in 1983 estab-
lished the probability that the semen
stains were Butler’s, and on the basis of
this evidence he was charged. At trial,
a forensic expert told the jury that the
probability of someone else having a
DNA profile that matched the one
obtained from the semen was one-in-
43 trillion. 

That is a “big call”. Given that the
current global population is estimated
to be around six billion, 43 trillion is
“more people than all the people who
have lived, are presently alive or who
might live thousands of years from
now” (The Age, 11 May 2002). 

Extreme probabilities like this make
it appear that there is no margin of
error, so the accused must be guilty! It

is not only the fact that DNA evidence
is grounded in the scientific method
that makes it appear more objective
and even foolproof, but it is also the
manner in which DNA evidence is
presented through probabilities cited
by DNA experts that make this
evidence so influential and persuasive
to jurors.

Clearly, these numbers sound
compelling, but what does this infini-
tesimal probability really mean? How
do the forensic experts come up with
these figures? Do jurors (and some
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experts) know what to make of these
probabilities, assuming the numbers
are accurate? 

Research into the psychology of
legal judgment and decision-making
reveals that many people don’t under-
stand these numbers. Miscarriages of
justice may result when experts exag-
gerate the statistical significance of the
findings to help secure a conviction but
can also be a consequence of mis-
understandings that simply reflect
deficits in reasoning about probabili-
ties. This poses a real risk for the

defence if the probative value of the
evidence is misunderstood, particularly
if it is overestimated. 

WHAT CAN GO WRONG WITH
DNA TESTS?
Deoxyribonucleic acid (DNA) is
commonly referred to as our “biological
fingerprint”. No two people, other than
identical twins, share the same DNA.
Because of this it is often thought that
a “match” between samples of DNA
found at a crime scene and those of a
suspect constitute infallible evidence
of guilt. 

This is not the case. Many things can
go wrong, both in the “wet science” of
analysing samples and in the psycho-
logical processes involved in drawing
inferences from this evidence. 

PROBLEMS IN THE LABORATORY
Risks for the defence may arise when
DNA evidence is introduced because
jurors are unaware of the potential for
errors in the science of DNA sampling
and matching. In fact, DNA evidence
is more fallible than many jurors
believe. False positives (declaring a
match when there is none) may be the
consequence of human errors in the
administration of DNA testing or due to
human errors in interpreting DNA test
results. 

One type of laboratory error is the
switching or mixing of reference
samples. At an inquest into the still-
unresolved murder of Victorian toddler
Jaidyn Leskie, the court heard bizarre
evidence that DNA samples taken from
the toddler’s clothing produced DNA
profiles that matched the profiles found
in an apparently unrelated alleged rape
case. 

Barristers representing the State
Coroner called on psychologist and
lawyer William Thompson of the
University of California, an expert on
DNA evidence, to explain this troubling
state of affairs. Thompson noted that
the samples were extracted from the
toddler’s clothes in the same labora-

tory and on the same day as the DNA
was extracted from the condom
purportedly used in the alleged rape.
Thompson concluded that, given this
close proximity in both the time and
the location of the analysis, the match
was most likely caused by accidental
cross-contamination of the samples
rather than the rape victim having
anything to do with the toddler’s
murder. 

A person’s DNA might also be found
at a crime scene for reasons completely
unrelated to the crime. Consider a
woman attacked in her bed by an
intruder while her husband is overseas
on business. Traces of the husband’s
DNA will surely be present in biological
evidence at the scene of the crime (e.g.
hairs in the bed), but as he was over-
seas at the time of the attack he is not
a legitimate suspect.

It is also easier to sidetrack a
forensic investigation by contaminating
a crime scene with DNA samples than
to plant misleading fingerprints. Claims
of this sort were made in the trial of
the American football star O.J. Simpson
regarding some of the blood samples
found outside his home. Indeed a “DNA
spray” that can be manufactured quite
inexpensively at home may allow crim-
inals to deliberately distribute the DNA
of other people at a crime scene to
hamper police investigative work. 

In sum, DNA evidence does not
automatically establish a defendant’s
guilt. DNA evidence is simply a form
of circumstantial evidence  to be
weighed and evaluated along with
other evidence. It does not comprise
proof that a crime was committed but
provides a probability that the defen-
dant was at the scene of the crime. 

Jurors may automatically assume
that once DNA evidence has linked a
defendant to a crime scene that this
must mean that the accused is culpable.
DNA evidence does not solve a crime;
it is just another piece of evidence.
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Trillion?
Jane Goodman-Delahunty and Ben Newell explain why miscarriages of justice
can result when experts exaggerate the statistical significance of DNA evidence
to help secure a conviction.
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it won’t affect his overall error rate. So as Koehler pointed
out, “a [cricket] talent scout should be no more impressed
by the [cricketer’s] throwing ability than a legal factfinder
should be upon hearing the vanishingly small random match
probabilities” in DNA evidence at trial. 

The example illustrates that the human error rate – the
DNA laboratory error rate – is the number that really matters,
even if there is only a one-in-43 trillion probability of a
random match. If the laboratory conducting the analysis
makes errors of the order of one-in-100 or one-in-1000
samples, then the random match probability is essentially
irrelevant. 

Forensic experts often know this. Koehler’s experiments
show that jurors may not, and can make flawed judgments
about the probative value or weight to accord to DNA
evidence as a result. These studies demonstrate that some
jurors tend to overestimate the importance of DNA evidence.

AVOIDING UNDUE WEIGHT
Suppose that the only link between the accused to the crime
scene is DNA evidence? How seriously should a jury take
probabilities of a DNA match in the absence of any other
information? Following the knifing murder of veterinarian
Kathleen Marshall, President of the Cat Protection Society,
a Queensland jury faced precisely this dilemma and rendered
the first Australian verdict convicting a defendant, Andrew
Fitzherbert, on the basis of circumstantial DNA evidence. 

Is evidence of a DNA match presented by a forensic expert
sufficient to sustain a conviction? As we have seen, that
depends in part on the probability of a coincidental or
random match of the samples taken from the scene of the
crime and from the accused. 

On behalf of the prosecution, the forensic scientist in
Fitzherbert’s trial testified there was “one chance in 14 tril-
lion that the blood found at the crime scene was from
someone other than Fitzherbert”. Can a compelling case be
made on the basis of DNA evidence only? Fitzherbert main-

tains his innocence from jail, and a further appeal of his
conviction is under review. 

Cases such as this demonstrate that we must exercise
the utmost care in communicating probabilistic informa-
tion – especially probabilistic evidence regarding DNA
evidence – to jurors. Courts need to examine the scope for
errors that may have occurred in the testing of samples on
which the evidence against the accused was based, as well
as the extent to which the probabilistic testimony presented
by the experts accurately represented the probative weight
of the evidence.

FUTURE DIRECTIONS

Further research is needed to examine efficient ways to
assist jurors in understanding the appropriate significance
and probative weight of a DNA match. Preliminary experi-
mental studies indicate that variations in the way the same
probabilistic information is presented can influence the
perceived likelihood of a defendant’s guilt. 

For example, evidence of a DNA match described using
a frequency format (one chance in 1000) versus a likelihood
ratio format (0.001 probability) versus a visual aid or diagram
highlighting the size of the relevant population produced
significantly different conviction rates when all other infor-
mation was held constant in a study by Nance and Morris.
These findings support the idea that people have difficulty
understanding and interpreting probabilistic information,
and that jurors are susceptible to relatively minor changes
in the way the critical numbers are described. 

This important line of research needs to be continued to
develop a best-practice model for presenting DNA evidence.
To mitigate miscarriages of justice we need to give jurors the
best chance of understanding and applying the evidence
before them.

Jane Goodman-Delahunty and Ben Newell, School of Psychology, University of New South
Wales.
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PROBLEMS IN THE MIND
Returning to the Butler case, what should a conscientious
juror conclude assuming that no errors occurred in the labo-
ratory and that the probability of a random match can be
stated with some legitimacy? Often people interpret the
probability not simply as the likelihood that another person
will have the same DNA as that found on the towel, but as
the probability that Butler was not guilty. The leap from a
“match probability” to an inference about the guilt of the
defendant is dubbed the “prosecutor’s fallacy”.

To avoid committing this fallacy and to make an appro-
priate inference about the extent to which the DNA evidence
is probative of the defendant’s guilt (or lack thereof), a juror
needs to know two things: 
• the probability of a random match; and
• the probability that the defendant is not guilty given a

match. 
These are not the same thing. A topical example illus-

trates why they are different. 
The probability that a person drawn randomly from the

Australian population will be a woman is about 50%. But
this is not the same as the probability that any random
person will be a Scandinavian Princess if she is female. Obvi-
ously, the vast majority of Australian women never become
princesses so the probability of “matching” on one charac-
teristic (female) is not the same as the probability of
matching on another (Scandinavian Princess). Likewise the
probability of matching on a DNA profile is not the same as
the probability of being not guilty. 

Alarmingly, a study in 2003 by Dale Nance of Case Western
Reserve University (Ohio, USA) and Scott Morris of Illinois
Institute of Technology showed that significantly more jurors
who simply hear of a DNA match without any indication of
the size of the match probability (e.g. one-in-a-million) rate
a defendant as more guilty than jurors who hear the same
evidence without any mention of a DNA match. In other
words, the mere mention of DNA evidence is extremely
influential. This influence is appreciated by many trial judges:

DNA testing is widely regarded as extremely reliable and

discriminating. Its limitations and particularly limits as to the

conclusion, which can be drawn from the tests, are not gener-

ally appreciated. The jury has no basis upon which it can eval-

uate the evidence. There is no way the jury can properly weigh

the value of such evidence if there is no evidence before it as

to the frequency of a match in the general population. Hampel 

J in R v Lucas (1992)2 VR 109

As a consequence, most courts insist that jurors hear the
probabilistic match evidence and not simply that a match has
been found. 

Even so, one judge was so concerned that the jury “might

be unduly swayed by the ‘scientific’ nature of the evidence
to make a decision on an improper basis” that he excluded
DNA experts from the trial. This decision was reversed on
appeal on the grounds that: “It is not, in our opinion, appro-
priate to infer that a jury even ‘might’ be affected in a prej-
udicial way by reason of the ‘scientific’ nature of the
evidence” 

This comment by the Court of Appeal places a premium
on jurors’ abilities to understand and properly evaluate the
probabilistic evidence and the potential for laboratory errors
in DNA evidence. Can jurors do this? 

DO PEOPLE UNDERSTAND RANDOM 
MATCH PROBABILITIES?
In an elegant study in 1995, Jonathan Koehler and colleagues
at the University of Texas examined how sometimes infin-
itesimal match probabilities affect jurors’ verdicts in mock
trial experiments. Students were given written summaries
of a murder case, including evidence about a DNA match
between the defendant and a blood trace recovered from
the victim’s fingernails. One group reviewed two items of
information: 
• a random match probability of one-in-one billion; and
• the probability that a human error leading to an incor-

rect match was one-in-1000. 
A second group was told simply that the combined prob-

ability of error from random matches and laboratory
mistakes was one-in-1000. Both groups studied the evidence
then provided guilty or not guilty verdicts.

What is your intuition about the result? If you are like
the students in the experiment then you will have found the
evidence about the “one-in-one billion” random match prob-
ability compelling and be more likely to vote “guilty” faced
with this number. In fact, Koehler found that almost three
times as many “guilty” verdicts were recorded in the group
given that figure! 

What is wrong with this inference? Why shouldn’t we be
more convinced by the one-in-one billion figure? The answer
lies in how we should correctly combine both the random
match probability and the human error probability. In a
paper published in Jurimetrics Koehler used a baseball
sporting analogy to illustrate the problem, adapted here for
an Australasian audience! 

Consider a cricketer who makes throwing errors (e.g.
missing the stumps on run-outs) less than one time in a
million, but drops catches about two times in 100 attempts.
The chance of the cricketer making an error on the next
ball, either because he drops it or because he makes a bad
throw, is at least two out of 100. If he makes an error it will
almost certainly be a dropped catch – but it is still an error.
The important point is that even if the cricketer reduces his
throwing error rate to one-in-100 million or one-in-one billion
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Is it appropriate that an individual or corporation should be able to patent genes? Will such patenting
encourage or obstruct further research? And if patenting is to occur, what rights should the patent-
holder have, and what exemptions should apply? Australia’s laws in these areas are currently under
review.

The June edition of Issues magazine debates these questions, including an 
introduction to the legal and scientific background and the viewpoints of research scientists,
academics, patent-holders and other stakeholders. 

See page 10 for subscription details or order your copy of this edition at

issues.control.com.au
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