
Letter to the Editor—The Bias Snowball and the Bias Cascade
Effects: Two Distinct Biases that May Impact Forensic Decision
Making

Sir,
Seven different potential sources of bias are presented in

Fig. 1 (for their full descriptions and examples see (1)). They
include innate sources relating to the mere fact that we are
human (the very bottom of the taxonomy), general sources that
emerge from the experience, training and environment in which
forensic examiners operate, and also the specifics of the case
being investigated (the top of the taxonomy that includes the
improper use of reference material as “targets” that drive the
forensic comparison—suspect-driven bias—i.e., working back-
ward from the suspect/target to the evidence, rather than the
other way around; see (1,2) for details). Official bodies, such as
the UK Forensic Regulator (3) and the US National Commission
on Forensic Science (4), have now acknowledged the potential
of cognitive bias in forensic work.
However, the question remains as to the mechanisms of how

such sources translate to actually cause bias. Here, we should
distinguish between the bias cascade and the bias snowball
effects.
Consider, for example, that in some jurisdictions, the CSI

personnel who collect evidence from the crime scene are the
same people who also do the forensic work back in the labora-
tory. In such cases, the analysis, evaluations, interpretations,
and conclusions at the forensic laboratory may be influenced by
irrelevant contextual information that examiners may have been
exposed to at the crime scene. It is not always simple and self-
evident what information is relevant and what is irrelevant, but
clearly there are many pieces of information that are totally
irrelevant to the forensic examiner (see the National Commis-
sion on Forensic Science document “Ensuring that forensic
analysis is based upon task-relevant information” (4)). The bias
cascade effect is when bias arises as a result of irrelevant infor-
mation cascading from one stage to another, e.g., from the ini-
tial evidence collection to the evaluation and interpretation of
the evidence.
The bias cascade effect can take many forms, all sharing the

characteristic that irrelevant information in Time 1 (e.g., during
evidence collection at the crime scene) cascades to Time 2 (e.g.,
when the evidence is interpreted). Countering such bias cascade
can be achieved by controlling the information flow between the
different stages of the forensic investigation (2,5,6).
First, it is best to have different people involved at the various

stages of the forensic investigation. For example, it is ill-advised
that those who collect evidence at the crime scene (who are
exposed to a variety of contextual information, much of it
needed to do their job) will be the same people who examine
and interpret the evidence back at the forensic laboratory (where
the initial information from the crime scene may now be irrele-
vant and potentially put them in a mindset affecting the labora-
tory work).
Second, people at the various stages of the forensic investiga-

tion should determine which information is relevant and needed
for the next stage. They will only convey that information while
isolating any information that is irrelevant. This segregation
approach allows the control of the flow of information, and to

optimize three factors: what information is provided, when it is
provided, and who are the right people to provide it to (the case
manager, the context information management, and the Linear
Sequential Unmasking (LSU) approaches all fit well within this
framework, (2,5,6). In the example above, the CSI will convey
with the evidence only the relevant contextual information
needed. The point here is that without such measures, irrelevant
information and bias can cascade from one stage to another.
The bias snowball effect is quite different than that of the bias

cascade effect. With the bias snowball effect, bias is not only
cascading from one stage to another, but bias increases as irrele-
vant information from a variety of sources is integrated and
influences each other (7–10).
The issue is not only that forensic work can be biased by

other sources (e.g., by knowing that the suspect confessed to the
crime), but that it can also bias other lines of evidence. For
example, when one piece of forensic evidence (biased or not) is
known to other forensic examiners who are analyzing different
forensic evidence, and their examination is affected and biased
by their knowledge of the results of the other lines of evidence.
Think of a situation where a forensic examiner who is looking
at a bite mark may be influenced and biased in their examination
of the bite mark if they know that the DNA found at the bite
location was matched to the suspect. The bias snowball effect is
not limited to forensic lines of evidence; for example, an eyewit-
ness may be influenced by knowing about evidence implicating
the suspect, and in turn, then the eyewitness evidence can influ-
ence the interpretation of other evidence.
When different, and supposedly independent, lines of evidence

(e.g., bite mark and DNA evidence) affect and influence one
another; then, their value is diminished. Additionally, this causes
double counting of the same evidence; for example, when the
bite mark examiner is exposed and influenced by the DNA find-
ings, then the DNA evidence is presented twice to the fact fin-
der: once indirectly and implicitly through the bite mark
evidence and, then again, directly and explicitly through the
DNA evidence itself (7–10).
Part of the problem here is that forensic examiners are inte-

grating different lines of evidence, rather than focusing on their
domain of expertise, doing their analysis, and leaving the

FIG. 1––A taxonomy of different sources that may affect forensic observa-
tions and conclusions (1).
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integration of evidence to those who should be doing it (e.g., the
detective, the jury, or the forensic case manager (5)).
In the bias snowball effect, as one piece of evidence influ-

ences another, then greater distortive power is created because
more evidence is affected (and affecting) other lines of evidence,
causing bias with greater momentum, resulting in the increasing
snowball of bias.
The bias cascade effect is therefore quite distinct from the bias

snowball effect. As we move forward and work to enhance
forensic work, it is important to gain better understanding of the
different sources of bias (1), different mechanisms in which the
bias may operate, and to be able to assess whether and when
bias may impact forensic observations and conclusions. To
achieve this, a holistic understanding of the forensic reconstruc-
tion process may be beneficial. Appreciation of the full forensic
science process from the crime scene through to court, as well
as how and where different types of knowledge (both explicit
and tacit) are generated, and then interact and contribute to evi-
dence based decisions.
The forensic community has taken major steps in addressing

the potential for bias, and further insights into various forms of
bias can help consider if and what further steps may be needed.
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