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Abstract

Forensic expert testimony is beginning to reflect the uncertain nature of forensic science. Many academics and forensic practi-
tioners suggest that forensic disciplines ought to adopt a likelihood ratio approach, but this approach fails to communicate the
possibility of false positive errors, such as contamination or mislabeling of samples. In two preregistered experiments (N, = 591,
N, = 584), we investigated whether participants would be convinced by a strong DNA likelihood ratio (5,500 in Experiment 1
and 5,500,000 in Experiment 2) in the presence of varying alibi strengths. Those who received a likelihood ratio often concluded
that the suspect was the source of the DNA evidence and guilty of the crime compared with those who did not receive a likelihood
ratio—but they also tended to conclude that an error may have occurred during DNA analysis. Furthermore, as the strength of the
suspect’s alibi increased, people were less likely to regard the suspect as the source of the evidence or guilty of the crime, and
were more likely to conclude that an error may have occurred during DNA analysis. However, people who received a likelihood
ratio were actually more sensitive to the strength of the suspect’s alibi than those who did not, driven largely by the low ratings in
the strongest alibi. Interestingly, the same pattern of results held across both experiments despite the likelihood ratio increasing by
two orders of magnitude, revealing that people are not sensitive to the value of the likelihood ratio.

Keywords Forensic evidence - Juror decision-making - Likelihood ratio - Alibi

Interestingly, Mayfield had a strong alibi; he had no record
of ever traveling to Spain, had not left his state of Oregon in 2

For more than a century, forensic examiners were permitted to
testify that two prints, samples, or marks match to the exclu-

sion of all other possible sources. However, numerous mis-
identifications and exonerations on the basis of faulty or mis-
leading forensic science have demonstrated that forensic com-
parison evidence is fallible (National Registry of
Exonerations, 2019; Saks & Koehler, 2005). One of the most
highly publicized cases of forensic misidentification is that of
Brandon Mayfield, an American lawyer who was wrongly
accused of orchestrating the 2004 Madrid train bombings on
the basis of a fingerprint that the FBI determined to have
originated from Mayfield (Thompson & Cole, 2005).
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years, and had not been abroad since 1993 (Gumbel, 2004).

In light of these numerous high-profile misidentifications
and considerable scrutiny, forensic testimony is beginning to
reflect the uncertain nature of forensic science. Several author-
itative reports (National Academy of Sciences, 2009;
President’s Council of Advisors on Science and Technology,
2016) have called for research to establish evidence-based
standards for reporting forensic analyses to ensure that exam-
iners’ testimony is scientifically sound, including that exam-
iners “should always state that errors can and do occur”
(President’s Council of Advisors on Science and
Technology, 2016, p. 19). Despite these calls for evidence-
based testimony, there is uncertainty about what this new
model should look like.

Many researchers and forensic governing bodies alike have
welcomed the use of likelihood ratios, suggesting that they are
“the logically correct framework for the evaluation of evi-
dence” (Morrison, 2016, p. 371). Likelihood ratios communi-
cate the probability of an observation given two competing
hypotheses: that the two samples share the same source (H1),
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or that the two samples originate from different sources (H2).
However, a considerable body of work has demonstrated that
people are simply not good at understanding and evaluating
probabilities. When asked to evaluate what the statement “a
30% chance of rain tomorrow” means, the majority of pedes-
trians surveyed came to an incorrect interpretation, concluding
that it would rain tomorrow in 30% of the area or for 30% of
the time (Gigerenzer, Hertwig, van den Broek, Fasolo, &
Katsikopoulos, 2005). When told “if you take the medication,
you have a 30%—50% chance of developing a sexual prob-
lem” before being prescribed fluoxetine for depression, many
patients incorrectly understood that a sexual problem would
occur in 30%—50% of their own sexual encounters
(Gigerenzer, 2002). Finally, in the legal context, when foren-
sic psychologists and psychiatrists were asked to judge the
likelihood that a patient with a mental disorder would harm
someone within 6 months of hospital discharge, their re-
sponses were heavily dependent on the format of the response
scale, judging patients as less likely to be harmful when the
probabilistic response scale was small (1% to 40%) compared
with large (1% to 100%; Slovic, Monahan, & McGregor,
2000). But these incorrect interpretations of probabilistic
statements cannot be attributed to participants’ (in)numeracy
(Gigerenzer & Galesic, 2012); the problem lies in the way that
the information is communicated.

Here, we propose that because likelihood ratios are difficult
to understand and interpret (Martire, Kemp, Sayle, & Newell,
2014; Martire, Kemp, Watkins, Sayle, & Newell, 2013), large
likelihood ratios, which are typically encountered in DNA
evidence, may be incorrectly interpreted and serve as a simple
judgment heuristic of guilt, even in the face of strong excul-
patory evidence such as a compelling alibi. This is often re-
ferred to as the “prosecutor’s fallacy” or the fallacy of the
transposed conditional, whereby fact-finders may incorrectly
interpret a likelihood ratio as being the probability that the
defendant is guilty of the crime. For example, (incorrectly)
concluding that a likelihood ratio of 5,500 means that the odds
of the defendant being guilty are 5,500:1. This fallacy has
been demonstrated experimentally (Thompson & Newman,
2015) and in the context of a real trial. For example, in the
Australian case, R v. Keir (2002), a trial Judge did exactly that.
The prosecution argued that bone fragments found in the de-
fendant’s backyard belong to his missing wife, calling forth a
forensic expert who stated that it was 660,000 times more
likely that the DNA profile found in the bone could have been
obtained if it came from a child of the missing woman’s par-
ents than from a child of a random mating in the Australian
population. However, in summing up, the trial Judge incor-
rectly stated that the evidence showed that there was a
660,000:1 chance that the bones belonged to the missing
woman, and thus also a 660,000:1 chance that alleged
sightings of the woman after her disappearance were false
(Australian Law Reform Commission, 2010). An appellate
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court found that the prosecutor’s fallacy had taken place,
and a new trial was ordered.

As others have suggested (see, for example, Koehler, 1997,
Thompson, Taroni, & Aitken, 2003), likelihood ratios could
also be problematic as they do not—but should—take into
account the possibility of false positive errors. An error that
results in a false positive, such as mislabeling of samples or
contamination, affect the validity of the likelihood ratio. The
President’s Council of Advisors on Science and Technology
(2016) report notes that the possibility of a false positive error
is far more likely than the possibility of two DNA samples
from two different sources sharing the same profile (p. 7). As
the likelihood ratio quantifies the strength of the hypothesis
that two samples share the same source against the strength of
the hypothesis that two samples come from different sources,
false positives are not accounted for. Indeed, others have
shared this view, arguing that communicating precise num-
bers to indicate the strength of evidence is “unnecessary due
to the always-greater probability of an error somewhere in the
obtaining, handling, or evaluation of the sample” (Spellman,
2018, p. 830).

Taken together, if fact-finders mistakenly infer that a like-
lihood ratio communicates the odds that the defendant is
guilty and receive no information regarding the human nature
of forensic decision-making and the chance of a false positive
error having occurred, fact-finders may be overwhelmingly
convinced by the DNA evidence and disregard other exculpa-
tory evidence, such as a strong alibi.

Prior research by Scurich and John (2011) seems to suggest
that this may be likely. In the first phase of the experiment,
participants were told only about the presence of nongenetic
evidence. In the strong nongenetic evidence condition, partic-
ipants were told that the defendant did not have an alibi, had a
moustache, which was consistent with the perpetrator, and that
witnesses had seen the defendant driving a truck made by the
same manufacturer as the one in which the crime had taken
place. In the weak nongenetic evidence condition, participants
were told that the defendant had a partial alibi, which was
corroborated with his employer, no witnesses could recall
him ever having a moustache, and police could not find any
witnesses who had seen him driving a truck. Participants were
asked to decide whether or not they would convict the defen-
dant, and provide a judgment regarding the probability that the
defendant committed the crime (guilt likelihood), but they
were not yet told about any DNA evidence. For participants
who heard the strong evidence, 29.8% were willing to convict
the defendant and the average guilt likelihood judgment was
0.47, whereas for participants who heard the weak evidence,
only 3% were willing to convict the defendant, and the aver-
age guilt likelihood was 0.16.

All participants were then provided with information about
a DNA test, which revealed that there was a random match
probability of 1 in 200 million, meaning 1 in 200 million
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people randomly sampled from the population would match
the evidence sample. Participants were then asked again
whether or not they would convict the defendant and to pro-
vide an estimate of guilt likelihood. Unsurprisingly, the num-
ber of participants presented with strong nongenetic evidence
who chose to convict increased to 72.7% and the estimated
guilt likelihood increased to 0.8. However, these judgments
also increased for those presented with weak nongenetic evi-
dence, with 26.8% of participants choosing to convict and an
increased estimated guilt likelihood of 0.61. These results
clearly show that, even when a partial but verified alibi and
other evidence pointing towards evidence is provided, fact-
finders may still be overly convinced by the presence of
DNA evidence. Although this study looked at random match
probabilities, we see no reason why these results should differ
for likelihood ratios, which are also difficult to interpret and
prone to the prosecutor’s fallacy.

In this paper, we investigate how mock jurors evaluate a
strong DNA likelihood ratio as a function of the strength of a
suspect’s alibi. We are particularly interested in seeing wheth-
er or not participants are convinced by a strong likelihood ratio
when the defendant’s alibi is strong—where one could be very
convinced that the suspect could not have committed the
crime and thus the incriminating DNA evidence is likely the
result of a false positive error, such as through sample
mislabeling or contamination. We predict that our participants
would be more likely to conclude that the DNA evidence
comes from the suspect and that the suspect is guilty of the
crime, but less likely to conclude that an error could have
occurred during DNA analysis, when a likelihood ratio is
present (rather than absent) and as the strength of the suspect’s
alibi decreases. Overall, we expect that, in all conditions
where a likelihood ratio is presented, participants will be over-
ly convinced by the DNA likelihood ratio and provide high
ratings of source and guilt likelihood regardless of the strength
of the suspect’s alibi. Thus, participants not presented with a
likelihood ratio will be more sensitive to the strength of the
suspect’s alibi.

Method
Participants and design

Our preregistered predictions for both experiments are avail-
able on the Open Science Framework, along with all mate-
rials, deidentified data, and analysis scripts (Experiment 1:
https://osf.io/yngxk/, Experiment 2: https://osf.io/2hmvz/).
We recruited 600 participants for each experiment consisting
ofa?2 (likelihood ratio: absent vs. present) x 6 (alibi strength: 6
levels) between-groups design. Sample size was determined a
priori as having 95% power to detect a small-to-medium effect
(f = 0.2) at an alpha level of .05. We recruited participants

residing in England or Australia, due to similarities in legal
systems and spelling, from the Prolific online testing platform,
who agreed to receive £1.00 for their participation.

Following our preregistered exclusion plan, we excluded
nine participants in Experiment 1 and excluded 16 participants
in Experiment 2. The final sample for Experiment 1 (N =591)
consisted of 391 women, 199 men, and one other with an age
range of 18—72 years (M = 38.65, SD = 11.84), and the final
sample for Experiment 2 (N = 584) consisted of 383 women
and 201 men with an age range of 18-77 years (M =37.57, SD
= 11.89). The majority of participants in both Experiment 1
and 2 reported residing in England (99.7% and 99.5%, respec-
tively. Other participant information, such as highest level of
education and prior jury service, are presented in the supple-
mental materials.

Procedure and materials

Participants completed the experiment on their own devices.
They started by reading a short case vignette detailing the facts
of a murder. They were told that a DNA sample was retrieved
from underneath the victim’s fingernails and that police have
interviewed various suspects, including a man with the initials
B.M., loosely based on the Mayfield case. Participants ran-
domly assigned to the likelihood-ratio-present conditions re-
ceived information about the comparison between the DNA
sample retrieved from the victim’s fingernails and B.M.’s
DNA sample, including a likelihood ratio of 5,500
(Experiment 1) or 5,500,000 (Experiment 2). We selected
the value of 5,500 as it falls in the middle of the ‘strong’
category and 5,500,000 as it exceeds the strongest category
of ‘extremely strong’ according to the Association of Forensic
Science Providers (2009) standards for numerical and verbal
expression of likelihood ratios. Participants in the likelihood-
ratio-absent conditions were simply told that the DNA sample
retrieved from the victim’s fingernails is currently being ana-
lyzed by a forensic DNA examiner.

Finally, participants were randomly assigned to read one of
six alibis ranging in strength. The four weakest alibis were
adapted from Olson and Wells (2004), and the two strongest
alibis were created by the first author. All six alibis were pilot
tested with 26 participants to ensure they represented a range
of strengths. Participants in the pilot test were asked “How
likely is it that the suspect could have committed the crime?”
on an 11-point scale from 0 = definitely could not have com-
mitted the crime to 10 = definitely could have committed the
crime. Responses ranged from M = 0.63 for the weakest alibi
to M = 8.39 for the strongest alibi, with responses for all other
alibis increasing in a linear fashion.

In the current study, participants who were randomly
assigned to the weakest alibi condition were told that initially
the suspect could not remember where he was on the evening
in question, but later in the interview claimed that he had been
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out for a walk in his neighbourhood. Participants in the stron-
gest alibi condition were told that the suspect claimed he was
overseas for 1 week, including the evening in question, for his
friend’s wedding, in which he was a groomsman. They were
also told that border security records confirmed he was out of
the country, and that the newlyweds provided time-stamped
images of the suspect in the bridal party.

After reading the scenario, participants were asked to re-
spond to three key dependent variables: source likelihood
(“On a scale of 0—100, how likely is it that the DNA evidence
retrieved from underneath the victim’s fingernails belongs to
B.M.?”), guilt likelihood (“On a scale of 0—100, how likely is
it that B.M. committed this murder?”), and error likelihood
(“On a scale of 0-100, how likely is it that there could be an
error during the analysis and comparison of B.M.’s DNA to
the DNA sample retrieved from underneath the victim’s fin-
gernails?”). Finally, participants responded to one attention
check question, three manipulation check questions, and five
demographic questions (see full experimental materials on the
Open Science Framework).

Hypotheses

We predict a main effect of likelihood ratio, such that partic-
ipants will be more likely to conclude that the suspect is the
source of the DNA evidence and committed the crime, but less
likely to conclude that an error occurred during DNA analysis,
when a likelihood ratio is present compared with absent. We
also predict a main effect of alibi, such that participants will be
less likely to conclude the suspect is the source of the DNA
evidence and committed the crime, but more likely to con-
clude that an error occurred during DNA analysis, as the
strength of the suspect’s alibi increases. Finally, we predict a
Likelihood Ratio x Alibi interaction, where we expect that
participants will not be sensitive to the strength of the alibi
when a likelihood ratio is present (compared with absent). In
other words, regardless of whether the suspect’s alibi is weak
or strong, participants will be convinced by the likelihood
ratio and be equally as likely to conclude that the suspect is
the source of the DNA and that the suspect committed the
crime in each alibi condition.

Results
Analyses

To assess our hypotheses, we conducted 2 (likelihood ratio: pres-
ent vs. absent) x 6 (alibi strength: 6 levels) between-groups fac-
torial analyses of variance (ANOVAs) on each of our dependent
measures: source, guilt, and error likelihood. As the data violated
the assumptions of normality and homogeneity of variance, we
also conducted robust ANOVAs using 20% trimmed means
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(Wilcox, 2012). Unless otherwise stated, the results of both ap-
proaches were the same, so we will report the original ANOVA
results for ease of interpretation. We conducted polynomial
planned contrasts to follow up any main effects of alibi or any
significant Likelihood Ratio x Alibi interactions and report the
associated contrast estimate, C (Haans, 2018). Tables containing
means and standard deviations for each condition can be found in
the supplemental materials.

Source

As predicted, participants were more likely to conclude that the
suspect was the source of the DNA evidence when a likelihood
ratio was present compared to absent in both Experiment 1, F(1,
579)=184.50, p <.001, npz =.242, and Experiment 2, F(1, 572)
=219.03, p < .001, npz = .277. Furthermore, there was a signif-
icant main effect of alibi on likelihood that the suspect was the
source of the DNA evidence in both Experiment 1, F(5, 579) =
27.19, p = < .001, n,” = .190, and Experiment 2, F(5, 572) =
36.33, p = < .001, np2 = .241. Polynomial planned contrasts
revealed a significant linear trend in both Experiment 1, C =
—28.57, p < .001, and Experiment 2, C = —36.38, p < .001,
showing that participants were less likely to conclude that the
suspect was the source of the DNA evidence as the strength of
the suspect’s alibi increased.

As shown in Fig. 1, we also found a significant Likelihood
Ratio x Alibi interaction in Experiment 2, F(5, 572) = 2.60, p =
.024, np2 =.022, but not Experiment 1, O = 7.58, p = .199. In
Experiment 2, simple effects revealed that alibi influenced the
likelihood that the suspect was the source of the DNA evidence
both when the likelihood ratio was present, (5, 572) = 22.63, p
<.001, and absent, F(5, 572) = 17.19, p < .001. Planned linear
contrasts revealed that a negative linear trend was present both
when the likelihood ratio was present, C = 323.55, p <.001, and
absent, C = 285.15, p < .001, but the difference between them
was nonsignificant, C = —38.41, p = .409.

Guilt

Consistent with our predictions, participants were more likely
to conclude that the suspect committed the murder when a
likelihood ratio was present compared to absent in both
Experiment 1, F(1, 579) = 129.52, p < .001, np2 =.183, and
Experiment 2, F(1, 572) = 143.05, p < .001,1,,> = .200. There
was also a significant main effect of alibi on likelihood that the
suspect committed the crime in both Experiment 1, F(5, 579)
=60.29, p=<.001,7, = .342, and Experiment 2, (5, 572) =
64.34, p = < .001, np2 =.360. Polynomial planned contrasts
revealed a significant linear trend in both Experiment 1,
C = —40.64, p < .001, and Experiment 2, C = —42.13, p
< .001, showing that participants were less likely to
conclude that the suspect committed the murder as the
strength of the suspect’s alibi increased.
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Fig. 1 Panels a and b depict participants’ source likelihood ratings,
panels ¢ and d depict participants’ guilt likelihood ratings, and panels E
and F depict participants’ error likelihood ratings for Experiments 1 and
2, respectively. The raincloud plots depict a half violin plot of
participants” mean guilt likelihood ratings overlaid with jittered data

As shown in Fig. 1, we also found a significant Likelihood
Ratio x Alibi interaction in both Experiment 1, F(5, 579) = 4.46,
p=.001, np2 = .03, and Experiment 2, F(5, 572) = 3.29, p =.006,
np2 =.028. In both experiments, alibi influenced the likelihood that
the suspect committed the crime both when the likelihood ratio
was present, Fs > 41.54, ps < .001, and absent, Fs > 18.55, ps <
.001. However, contrary to our predictions, planned linear con-
trasts revealed that, in both experiments, the negative linear trend
was greater when likelihood ratio was present in both Experiments
1 and 2, Crxperiment 1 =424.27, p < .001, and Cgxperiment 2 = 404.86,
p < .001, compared with absent, Cgxperiment 1 = 255.76, p < .001,
and Ceyperiment 2 = 300.13, p < .001. This effect appears to be
driven particularly by the lower ratings of guilt likelihood for the
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points from each of the 591 participants in Experiment 1 and 584
participants in Experiment 2 who were randomly assigned to the six
alibis (1 = weakest alibi, 6 = strongest alibi) along with the standard
error of the mean per condition

strongest alibi. To investigate this possibility, we conducted an
exploratory analysis comparing the slope of the linear trends when
a likelihood ratio was present or absent excluding the strongest
alibi. When doing so, we found the difference between the linear
trends was nonsignificant, Ceyperiment 1 = —28.16, p < .089, and
Chxperiment 2 = —17.28, p = 292, demonstrating that the apparent
sensitivity to alibi strength when a likelihood ratio is presented is
driven primarily by the strongest alibi.

Error

Contrary to our predictions, participants were more likely to
conclude that an error could have occurred during the DNA

@ Springer



1330

Psychon Bull Rev (2020) 27:1325-1332

analysis when a likelihood ratio was present compared with
absent in both Experiment 1, F(1, 579) = 30.07, p < .001, npz
=.049, and Experiment 2, F(1, 572) = 28.43, p < .001,n,” =
.047. However, as predicted, there was a significant main
effect of alibi on likelihood that an error could have occurred
during the DNA analysis in both Experiment 1, F(5, 579) =
9.56, p =< .001, np2 = .076, and Experiment 2, F(5, 572) =
9.18, p = < .001, np2 = .074. Polynomial planned contrasts
revealed a significant positive linear trend in both Experiment
1,C=13.54,p <.001, and Experiment 2, C = 15.44, p < .001.
Thus, participants were more likely to conclude that an error
could have occurred during the DNA analysis as the strength
of the suspect’s alibi increased.

As shown in Fig. 1, we also found a significant Likelihood
Ratio x Alibi interaction in both Experiment 1, F(5, 579) =
3.06, p=.01, np2 =.026, and Experiment 2, F(5, 572) = 3.20,
p =.007, npz =.027. Simple main effects revealed that alibi
influenced likelihood that an error occurred during DNA anal-
ysis both when the likelihood ratio was present, F's > 9.42, ps
<.001, and absent, F's >2.47, ps < .001. However, contrary to
our predictions, planned linear contrast revealed that the pos-
itive linear trend was greater when a likelihood ratio was pres-
ent in both Experiments 1 and 2, Cgyperiment 1 = 178.86, ps <
.001, and Cgyperiment 2 = 212.56, ps < .001, compared with
absent, CExperiment 1= 476& b= 1077 and CExperiment 2=
45.83, ps < .158. Again, this effect appears to be driven by
the higher ratings of error likelihood for the strongest alibi. To
investigate this possibility, we conducted an exploratory anal-
ysis comparing the slope of the linear trends when a likelihood
ratio was present or absent excluding the strongest alibi. When
doing so, we found the difference between the linear trends
was nonsignificant in Experiment 1, C =—-27.96, p = .068, but
still significant in Experiment 2, C = =59.49, p < .001, dem-
onstrating that there is sensitivity to alibi strength when a
likelihood ratio of 5,500,000 is presented, but for a likelihood
ratio of 5,500 the apparent sensitivity to alibi strength is driven
primarily by the strongest alibi.

Exploratory analyses: comparing likelihood ratio
conditions across experiments

We were interested to see whether participants’ judgments
differed depending on the value of the likelihood ratio across
the two experiments. Since the two likelihood ratios are two
orders of magnitude apart and intended to reflect different
degrees of evidential strength, we should see an increase in
participants’ judgments about source and guilt likelihood in
Experiment 2 (with a likelihood ratio of 5,500,000) compared
with Experiment 1 (with a likelihood ratio of 5,500). Thus, we
conducted an exploratory 2 (likelihood ratio value: 5,500 vs.
5,500,000) x 2 (likelihood ratio: present vs. absent) x 6 (alibi
strength: 6 levels) between-groups ANOVA on source, guilt
likelihood, and analysis error to see whether the value of the
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likelihood ratio across experiments moderated the effects.
There was no main effect of likelihood ratio value on the
likelihood that the suspect was the source of the DNA evi-
dence, F(1, 1151) = 0.06, p = .813, np2 < .001, guilty of the
crime, F(1, 1151) =0.66, p = .417, np2 =.001, or that an error
could have occurred during DNA analysis, F(1, 1151) =0.07,
p = .788, np2 < .001. These results demonstrate that partici-
pants’ ratings did not differ depending on whether they re-
ceived a likelihood ratio of 5,500 or 5,500,000.

Discussion

The forensic science community is considering moving to-
wards using likelihood ratios to communicate uncertainty,
which communicates the strength of two competing source
hypotheses. However, as likelihood ratios are difficult for
fact-finders to interpret (Martire et al., 2014; Martire et al.,
2013), they may be overwhelmed by large likelihood ratios
commonly encountered in DNA evidence or (incorrectly) in-
terpret the likelihood ratio as being the probability of guilt and
ignore exculpatory evidence, such as a compelling alibi.

In this paper, we investigated how perceivers would eval-
uate a strong likelihood ratio in the face of varying strengths of
a suspect’s alibi. Participants were more likely to conclude
that the suspect was the source of the evidence and guilty of
the crime when presented with a likelihood ratio compared
with no likelihood ratio—but were also more likely to con-
clude that an error could have occurred when a likelihood ratio
was present compared with absent. This finding demonstrates
that likelihood ratios may be a positive step towards commu-
nicating uncertainty, as, contrary to our predictions, partici-
pants did not simply believe that a strong likelihood ratio was
error free. Further, we found that participants were less likely
to conclude that the suspect was the source of the evidence
and guilty of the crime, but more likely to conclude that an
error could have occurred during DNA analysis as the strength
of the suspect’s alibi increased. Finally, we predicted that par-
ticipants presented with a likelihood ratio would be /ess sen-
sitive to the strength of the suspect’s alibi compared with
participants who were not presented with a likelihood ratio,
such that participants in the likelihood ratio conditions would
provide high estimates of source and guilt likelihood regard-
less of the strength of the suspect’s alibi. However, in both
experiments we found that participants who received a likeli-
hood ratio were actually more sensitive to the strength of the
suspect’s alibi than participants who did not receive a likeli-
hood ratio, shown by a greater positive linear trend in the
likelihood-ratio-present conditions compared with absent.

While overall it may appear that likelihood ratios
increase sensitivity to the alibi evidence, this is largely
driven by the low ratings in the strongest alibi. Indeed,
exploratory analyses comparing the slopes of the linear
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trends when a likelihood ratio was present or absent
without the strongest alibi seem to support this. The
strongest alibi was the only alibi in which the suspect
was nowhere near the vicinity of the crime on the date
of the murder (as he was confirmed to be overseas for 1
week, including the date of the murder) and thus was
likely the only alibi in which participants believe there
was clearly reasonable doubt that he could have com-
mitted the crime. It is certainly promising that partici-
pants took the strongest alibi into account and signifi-
cantly reduced their estimates of the likelihood that the
suspect was the source of the evidence and guilty of the
crime; however, participants were no more sensitive to
the strength of the suspect’s alibi for the remaining five
alibi conditions when a likelihood ratio was present.
The only instance in which the linear trend remained
significant after removing the strongest alibi was partic-
ipants’ ratings of the likelihood of error in the second
experiment only; however, given the exploratory nature
of this analysis, this effect may not be robust. It was,
however, alarming to find that despite increasing the
value of the likelihood ratio by two orders of magnitude
(5,500 in Experiment 1 to 5,500,000 in Experiment 2),
we found near identical patterns of results. Consistent
with prior research (Martire et al., 2013), participants’
judgments about source, guilt, or error likelihood were
not significantly different depending on which likeli-
hood ratio they received. This is troubling, as the
Association of Forensic Science Providers (2009) stan-
dard on likelihood ratios proposes six categories relating
to the strength of the evidence. These categories are
only useful insofar as jurors can actually distinguish
between them, but our results suggest that mock jurors
cannot. Thus, adopting likelihood ratios as a means to
quantify the strength of evidence may not be the best
path forward. Our results seem to suggest that the pres-
ence of a likelihood ratio may make participants more
aware of the potential for error, even if they are not
sensitive to the strength of the likelihood ratio. Thus,
we should determine whether alternative methods of
communicating testimony may result in fact-finders be-
ing better able to differentiate the strength of evidence.
One such approach may be to directly communicate the
error rates of forensic disciplines which, in some cir-
cumstances, are lower than what laypeople believe
(Ribeiro, Tangen, & McKimmie, 2019).

Open practices statement Experiment 1 was preregistered prior
to data collection, and all materials, data, and analysis scripts are
available on the Open Science Framework (https://osf.io/yngxk/).
Experiment 2 was preregistered prior to data collection, and all
materials, data, and analysis scripts are available on the Open
Science Framework (https://osf.io/2hmvz/).
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