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Letter to the editor: Reply to Biedermann and Gittelson

Dear Editor,

Knowing that criticism is a form of flattery, I am grateful to
Biedermann and Gittelson for their serious-minded critique [1] of my
recent article, “Strategic choice in linear sequential unmasking” [2].
They organized their remarks under four headings, which I will address
in order. I will focus on the main points and ignore relatively minor
misunderstandings. Naturally, I hope Biedermann and Gittelson will
forgive any misunderstandings of my own that may be reflected in this
letter.

The object of study. Biedermann and Gittelson seem to doubt that
descriptive decision theory is of any use in evaluating alternative pro-
posals for improving crime labs. Whether a proposal will in fact im-
prove things, they tell us, is an “empirical question” best addressed with
“actual experiments in controlled conditions.” A rigorous experiment
can indeed be informative as my own work may, perhaps, suggest [3,4].
But the space of possible protocols is vast, perhaps infinite. Controlled
experiments are costly and time consuming. If we had to rely on ex-
periments alone, we could not hope for progress in our knowledge of
how to improve forensic science. If people tend to notice and respond to
incentives, then descriptive decision theory is a useful tool of analysis
that we should not spurn. And, indeed, my central point was precisely
that it “has been underutilized.” See Whitman and Koppl [5] for an-
other example of descriptive decision theory applied to forensic science.

Biedermann and Gittelson think it was unclear whether my paper
was something about “allele designation” or something about “protocol
prescriptions.” An author must always take the blame for any confusion
or misunderstanding about their meaning, and so I must apologize for
being unclear. My main point was, again, that descriptive decision
theory “has been underutilized.” My critique of linear sequential un-
masking was meant to illustrate the value of decision theory by drawing
substantive conclusions about one proposed “protocol prescription”,
namely, confidence attributions in linear sequential unmaking.

Modeling allele designation decisions. Biedermann and Gittelson's
central point under this heading seems to be that a forensic scientist
“should be concerned about the accuracy of his or her statement,” ra-
ther than how it will be received by others. I agree. They should be
above it all, but will they? Divine creatures can fully transcend their
incentives, humans cannot. Humans tend to respond to subjectively
perceived costs and benefits, even when they should not respond to
such incentives. They respond to incentives even when they don't want
to. This responsiveness may exist at an unconscious level, as when
motivated examiners see what they want to see rather than what is
there. (Recall that the “three keys to observer effects in forensic sci-
ence” are “the analyst's state of expectation, the analyst's state of desire,
and the degree of ambiguity in the evidence being examined” [6].) If we
want to find protocol prescriptions that will improve crime labs, we had
better recognize that forensic scientists are human beings and not di-
vine creatures. We need protocol prescriptions suitable for ordinary,

fallible, striving human beings in their stumbling and bumbling. De-
scriptive decision theory can help us to find such human-compatible
protocol prescriptions.

Biedermann and Gittelson seem to agree that humans respond to
incentives when they call for a “scoring rule” that “encourages the
elicitation of sincere probability assertions.” They say, “We argue that
this is the incentive that shall drive the scientist's assessment.” I confess
that I am unsure what they mean by “shall.” We should instruct the
forensic scientist to respond to the scoring rule and only the scoring
rule? Or we should induce the forensic scientist to respond to the scoring
rule and only the scoring rule? If forensic scientists are like other hu-
mans, they respond to incentives. In that case, it is no use to inform
them of what incentives we want them to respond to. We must induce
appropriate behavior by structuring their actual incentives appro-
priately, which is why I have called for “well-designed error tolerance
regimes” in crime labs.

Biedermann and Gittelson seem unimpressed with my call for well-
designed error tolerance regimes. And yet they propose a scoring rule,
Brier's “verification system” for weather forecasters, that was originally
designed for that very purpose [7]. Brier notes that older scoring rules
created a “difficulty” for the forecaster, who “may often find himself in
the position of choosing to ignore the verification system or to let it do
the forecasting for him by ‘hedging’ or ‘playing the system’” [7]. My
criticism of confidence attributions in linear sequential unmasking was
based on the precisely parallel concern that forensic scientists may find
themselves having to choose between ignoring their incentives and
playing the system. However optimistic we may be about the ability of
some forensic scientists to ignore their incentives, others will be driven
to hedge and play the system. For this reason, the confidence attribu-
tions tentatively proposed by Dror et al. [8] may go wrong. We need to
be sure crime lab systems induce appropriate incentives. Descriptive
decision theory can help.

Brier's rule was devised for a context in which ground truth is re-
vealed soon and with effective certainty. By Thursday we will know if
Tuesday's prediction of rain Wednesday was correct. In forensic science,
ground truth typically remains buried. We rarely know for sure whether
the latent and rolled prints came from the same finger. Thus, it is not a
simple or straightforward matter to devise a good error tolerance re-
gime that uses Brier's rule. Who would make the ex post determinations
of truth? What are their incentives? When would these determinations
be made? By what criteria? And so on. In contrast with real case work,
we do know ground truth in proficiency tests. It thus seems worth in-
vestigating whether to combine blind proficiency tests with Brier's rule
to get both improved incentives for forensic scientists and reasonable
estimates of a lab's epistemic performance. Whatever the merits of that
tentative proposal, the general notion of quadratic scoring is suggestive,
and I thank Biedermann and Gittelson for bringing it forward in their
letter.

The notion of error. Biederman and Gittelson criticize me for saying,
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“Information revealed subsequently may induce the examiner to change
their determinations. Such a change could be construed as showing that
the earlier determination was an error.” They chide me for neglecting
the role of priors in Bayesian updating and, more importantly, for
failing to recognize that “a given probability is a function of the in-
formation available at the time when the probability is asserted.” (They
view probabilities as epistemic, not ontological.) Here again, I must
take my responsibility as an author and apologize for being unclear. I
did not mean to say that changing a determination on the basis of new
information does in fact show that one had previously erred. It may in
some cases, but not in others. Rather, there is a risk (to the forensic
examiner) that such a revision may be so construed, even when it is
inappropriate to do so. Indeed, I was trying to say that we should not
want forensic scientists to be blamed and shamed for supposed “errors.”
We should want an “error tolerant” regime. “But,” I said, “an organi-
zation or system cannot be error tolerant if those who make errors are
afraid of being caught in an error from fear of blame, scorn, dismissal or
the like.”

Descriptive capacity of normative analyses. Under this fourth and final
heading, Biedermann and Gittelson insist that normative analysis can
have descriptive content. “[I]t cannot be denied that normative deci-
sion theory is descriptive with respect to the problem faced by scientists
in the first place, that is the decision to be made under uncertainty –
and its fundamental ingredients.” I deny it. The decision problem faced
by a forensic scientist is framed by the scientist and not by Professors
Biedermann and Gittelson. Perhaps we should regret this fact. Forensic
science might be better if forensic scientists would toss out their actual
fears and desires and respond only to the sort of incentives Biedermann
and Gittelson favor. But that's not what happens. People respond to
their subjectively perceived costs and benefits, whatever they may be.
Each individual scientist frames their decision problem for themself,
whether we like it or not. Were it not so, we would not need Brier
scoring. We would not need anything that “encourages the elicitation of
sincere probability assertions” from forensic scientists. That
Biedermann and Gittelson call for such a system suggests that they are
not being consistent about whether actual decisions are framed by the
actual decision makers or by third parties.

My point about who frames the decision has at least two aspects.
First, the forensic scientist's theory may not be current and correct. My
article has the example of crazed glass as an spurious indicator of ra-
pidly increasing temperature. Second, the forensic scientist's pre-
ferences (“utility”) may not be consistent with scientific objectivity. My
article has the example of wishing to vindicate the police theory in a
case. Even apart from such problems, normative decision theory as
proposed by Biedermann and Gittelslon would seem to make forensic
science unreliable in a precise technical sense.

The word “reliability” has many meanings. One standard meaning
that occurs frequently in forensic science holds that a forensic technique
is “reliable” if different persons get similar results when applying the
technique. “In statistics and science in general validity is synonymous
with accuracy, and reliability is synonymous with precision” [9]. As
Kaye and Freedman explain, “reliability refers to reproducibility of
results” [10]. A reliable technique will have a low “within-observer
variability” and a low “between-observer variability” [10]. It seems
reasonable to ask that forensic scientists use reliable, reproducible
techniques. As I noted in my article, Biedermann, Gittelson and their co-
authors say, “the scientist's preferences will vary from one scientist to
another, and may also vary from one case to another in function of the
severity of the case” [11]. Such variation renders their proposed tech-
niques correspondingly unreliable and irreproducible. To the extent
that the results of forensic analysis vary from one case to another be-
cause “the scientist's preferences will vary from one scientist to an-
other,” the law is being applied differently to different persons. To that
extent, the principle of equal protection of the laws is compromised. To
the extent that the results of forensic analysis vary from one case to
another “in function of the severity of the case,” the effective standard

of proof will depend in part on the preferences of forensic scientists
rather than the legal principles of “proof beyond a reasonable doubt”
and, for civil cases, “preponderance of the evidence.”

Biedermann, Gittelson, and their co-authors do not consistently re-
present the forensic scientist's preferences as personal and subjective.
They sometimes say, the “utility function is imposed by the objectives
and preferences of society” [12]. I wonder which is their current po-
sition: preferences come from the scientist or preferences come from
society? In any event, they might invoke this idea of the “preferences of
society” to get around the problem of low reliability. But doing so
would raise its own problems. What mechanism could ensure that the
forensic scientist would act on the “preferences of society” rather than
their own subjective preferences? Here again, instructing them to do so
is ineffective. They must be induced to do so. Until it can be shown how
this could be done, appeal to the “preferences of society” has no prac-
tical meaning. It is not clear that society has any preferences at all. The
Nobel laureate economist Kenneth Arrow famously showed that the
collective may not have a coherent set of preferences that meaningfully
reflect the preferences of its members. He expressed the gist of it this
way: “If we exclude the possibility of interpersonal comparisons of
utility, then the only methods of passing from individual tastes to social
preferences which will be satisfactory and which will be defined for a
wide range of sets of individual orderings are either imposed or dicta-
torial” [13]. If we all have identical preferences, there is no problem.
But if different people have different preferences, there may or may not
be a coherent set of social preferences beyond what might be imposed
or dictatorial. Even if we could somehow get around the Arrow pro-
blem, how would we determine what, precisely, the “preferences of
society” are? Who would make that determination? What are their in-
centives? And how could we induce them to report the “preferences of
society” accurately? It seems to me that the notion of “preferences of
society” has no legitimate application to forensic science. In that case,
however, we are brought back to the problem of low reliability that
would be created by using normative decision theory in the way Bie-
dermann, Gittelson, and others have proposed.

In their concluding remarks, Biedermann and Gittelson say, “our
main difference in view regards the definition of the states of nature.”
They dislike the idea of forensic scientists paying attention to their
actual fears and desires. They like the idea of a forensic scientists
“conditioning on the true state of nature.” I suppose they are right; we
have different “states of nature” in our analyses. I proceed on the as-
sumption that forensic scientists will define the “states of nature” for
themselves, perhaps in ways we dislike. Biedermann and Gittelson seem
content to tell forensic scientists, in effect, “Don't do that!” I prefer the
“system approach” of James Reason. “The basic premise in the system
approach is that humans are fallible and errors are to be expected, even
in the best organisations. Errors are seen as consequences rather than
causes, having their origins not so much in the perversity of human
nature as in ‘upstream’ systemic factors” [14]. Let us take Reason's
“system approach” to improving forensic science. And let us not neglect
the help that descriptive decision theory can offer in the search for
human-compatible protocol prescriptions.

Sincerely,
Roger Koppl.
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