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Abstract

This letter to the Editor comments on the paper “Is it possible to predict the origin of epithelial cells? – A comparison
of secondary transfer of skin epithelial cells versus vaginal mucous membrane cells by direct contact” by M.M.
Bouzga et al. (Science & Justice, https://doi.org/10.1016/j.scijus.20al.20.02.003).

Dear Editor,

In their recent article, Bouzga et al. [4] ask the question “Is it possible to predict the origin of epithelial cells?”
(emphasis added). This is a non-question because in the context of inference about DNA transfer mechanisms con-
sidered by the authors, there is nothing to predict. This letter explains why there is nothing to predict here and why
the authors’ contentions to the contrary – found similarly in papers by other authors throughout mainstream forensic
science literature1 – are confusing. They contribute to forensic science as being perceived as a discipline that not only
overstates its conclusions, but creates expectations that science currently cannot fullfill.

Bouzga et al. studied the quantity of human DNA and the proportion of female DNA collected on men in controlled
situations. They focused on two distinct types of activities: vaginal penetration versus non-intimate social interaction.
The main finding of the paper is that both the total amount of human DNA and the proportion of female DNA are
greater in the former situation than in the latter. This observed difference, the authors conclude, makes it “therefore
possible to predict the scenario that lead [sic]2 to deposition” (emphasis added) of the detected DNA.

The main point here is that we do not predict the past. To illustrate why this is a linguistic and argumentative
contortion, consider the ‘wet grass’ example, an archetype illustration for probabilistic reasoning presented widely
in the AI literature since the 1980s [e.g. 17, at p. 56]. Suppose you walk out of your house in the morning and you
observe that the grass is wet. You wonder what happened (note the italics here to emphasise past tense) during the
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1See references in later sections of this letter.
2It is unclear what exactly the authors mean here. If they mean past tense, it should be ‘led’, if they mean present tense, it should be ‘leads’.

For the remainder of this letter, we suppose that the authors meant past tense.
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night. Did it rain? Or was the sprinkler on? If we followed Bouzga et al.’s terminology, we should be expressing
ourselves along the following lines: “Is it possible to predict whether rain or the sprinkler caused the grass in front
of my house to be wet this morning?” But this makes no sense, because the event already occurred!3 We do not
commonly use the term prediction for events that happened in the past.4 It suffices to consider the latin origins of the
word, consisting of præ- (meaning ‘before’) and dicere (meaning ‘to say’). This is also the way in which standard
Bayesian statistical theory uses the term. Most naturally, in our wet grass example, we can consider the probability
of a future event (i.e., wet grass tomorrow), given what we know today. Technically speaking, probability assertions
about future events are made using so-called predictive distributions, though a probabilistic statement itself about a
future event is not a prediction – because this suggests a definite assertion about something that is actually affected
by uncertainty.5 Instead, what is meant here is a prevision.6 In turn, contemplating the causes (e.g., rain) of observed
effects (e.g., wet grass) has to do with (probabilistic) inference, fundamentally [18].

In defense of Bouzga et al. it should be mentioned, however, that they are not the only authors who use the term
prediction in a confusing way. Forensic science literature is replete with this use of the term, most notably in forensic
genetics. A typical example is the ‘prediction’ of externally visible characteristics, such as hair and eye color [e.g. 5].
The term ‘prediction’ also pollutes language in the vast literature on AI in the law. The European ethical Charter on

the use of Artificial Intelligence in judicial systems and their environment conjectures that one reason for “this abuse
of language and the spread thereof” [9, at p. 30] is the careless carrying-over of this term from core science disciplines
to applied contexts.

The authors may reply that this amounts to splitting hairs over semantics, and that it is clear that what they meant to
do was trying to determine the (probable) cause of detected DNA, that is whether it is the result of primary transfer
rather than secondary transfer. But still, this would be ill-conceived in at least two ways.

First, the particular statistical methods used by the authors suggest the widespread but false idea that the answer to the
question ‘what is the cause of this observation’ could somehow be cranked out from scientific data alone. This is not
to deny that data can be useful and indeed the authors’ data are very useful in this context. But in legal applications,
providing a substantial answer to how a particular observation came to be requires more than scientific data only.
Again, standard Bayesian methodology clarifies this in terms of the prior (probability) [e.g., 15]. The authors may
invoke that this was not their concern and that their only purpose was to fit a function to their data and carry out a
performance analysis under strictly controlled experimental conditions. While this is a respectable goal, we need to
distinguish between, on the one hand, the value of generating hard data in the first place (in this respect, Bouzga et al.
provide valuable research) and, on the other hand, the further uses of any data thus generated. In relation to the latter
point, it remains crucial not to lose sight of what the reported data treatments might suggest to other researchers in the
field and to practitioners who encounter DNA in particular case circumstances. Specifically, we should avoid sterile
perspectives that Feyerabend described as follows: “And there are further scientists who do just curve fitting. They
have a few results and they try to find the best curve between them. If you ask them if they think they are dealing with

3See a comment by Spiegelhalter [21, at p.149] to the same effect regarding a popular algorithm contest aiming at ‘predicting’ which passengers
survived the sinking of the Titanic.

4Some philosophers of science accept a broader definition, including “inference from the observed to the unobserved, regardless of temporal
relation.” [20, at p. 684]

5There is, however, a way in which one can be categorical in this context, i.e. in the sense of a decision to behave as if a particular event is true.
But this requires decision theory [22, 6] which is beyond the scope of the discussion here.

6For a comprehensive account of the distinction between prediction and prevision, see Bruno de Finetti’s Theory of Probability [8]. For a
commentary on the importance of this distinction in the context of forensic science, see [3].
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reality, some will say ‘leave me alone, I have nothing to do with that! I’ve got some nice numbers here and I’m trying
to connect them’. Other scientists may answer that they don’t quite know.” [13, at p. 57]

Second, opining directly as to causes – here alleged modes of transfer – is not the duty of scientists operating in
evaluative mode.7 Suggesting otherwise amounts to overthrowing, for no reason, fundamental principles of forensic
evaluation that have been developed and defended over decades with intense efforts8 by researchers [12], practitioners
[7], professional associations [2], expert groups [26] and scientific committees [1]. More so, the DNA Commission of
the International Society for Forensic Genetics [14] has now clarified not only that forensic scientists must “give their
opinion on the results and not on the propositions” [14, at p. 2, emphasis as in original],9 but also that propositions
used in value of evidence assessments should not even include the word ‘transfer’. Instead, scientists should focus on
the probability of the DNA findings given propositions regarding alleged activities.

In sum, it can thus be seen that the forensic scientist’s work in the legal process and, to a large extent, the legal process
itself, is not concerned with prediction.10 As regards Bouzga et al.’s paper, the pretense of prediction was unnecessary
because in the sentence following immediately after the assertion “it is possible to predict the scenario”, the authors
caution that “however, there are some limitations”, among which they mention nothing less than the embarrassing
possibility that “secondary transfer from a good shedder could be mistaken as direct transfer of mucous cells”. But
again, this is a false problem because the question that is asked in the first place is fundamentally ill-conceived: the
focus should be on the findings, not on the proposition. And, above all, asserting simultaneously that “it is possible to
predict” and that one could “be mistaken” is blatantly discourteous toward criminal defendants. Readers who disagree
with this should ask themselves if they would take any comfort in a case in which their own fate, as a defendant,
hinged upon a report by a scientist who engages in such contradictory assertions.

The authors may reject these critiques as a difference of opinion over scientific details that, at the end of the day,
are of no impact in practical proceedings. I cannot agree with this: it makes a fundamental difference whether one
focuses on the findings given propositions, or the reverse. This is so irrespective of whether one is operating in a
pure research context as Bouzga et al. do or whether one is confronting evaluative questions in an actual case. It is
not without reason that this difference has been called “the single most important lesson for the logic of evaluative
forensic science” [11, at p. 159]. It is important that this lesson reaches all corners of forensic science. As long as
the scientific community is not entirely clear about this difference and the precise meaning of specific terminology
in this area, there is little hope that forensic science will mature to a state in which it is able to communicate in a
scientifically sound way with the judiciary and the public at large. Meanwhile, it is no surprise that legal scholars
and practitioners complain that forensic science conclusions are often difficult to understand. This echoes Toulmin’s
emphasis on scientific writing as an exercise in the rhetoric of science, “seeing that Rhetoric is not just a corruption
of Rationality, but a serious discipline” [24, at p. 201].

Peer reviewed journals such as Science & Justice should be a forum where high-quality forensic science research is
disseminated. These journals should be allies in the ongoing process of scrutinising the field’s progress. But how
to foster such a development? A rather simple and effective measure would be to apply a more stringent editorial
process to papers that, in one way or another, make confusing assertions involving the transposed conditional, for

7On the difference between evaluative and investigative modes of operation, see Jackson [16].
8Many of these works have, by the way, been published in Science & Justice.
9In slightly more technical jargon, this precept is now widely known as that of avoiding to transpose the conditional.

10An important exception to this are assessments at the sentencing stage of a particular convict’s tendency to reoffend.
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as such papers are not suitable to advance reasoned discourses about forensic science.11 This proposal may sound
offensive, though it is not original. It is inspired by the decision of a psychology journal that, a few years ago,
attracted widespread attention following its policy change to no longer publish papers containing null hypothesis
significance tests (p-values) [25]. Thus, such policy changes are feasible and forensic scientists would be well advised
to question themselves on these developments as well [23].12

An editorial policy change should also target other spurious assertions found widely in forensic science literature,
most notably in connection with identification, individualization and uniqueness claims. As an example, consider the
following instance of outdated scientific attitude13 of the kind ‘trust me, I’m the expert, because I do that all day long’:
“This uniqueness is obvious to anyone who spends all day looking at medical X-rays.” [19, at p. e13]

In a world – which could be tomorrow – where journals no longer contain such nonsensical sentences, nor transposed
conditionals, letters such as the present one, would no longer be necessary.
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