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Authors' response

Editor,

AIM AND MOTIVATION

We would like to begin by describing the motivation and aim of the 
current recommendations [1]: Within the German judicial system—
which is inquisitorial in nature—forensic scientists do not act as “expert 
witnesses” as they do in adversarial court systems, but as experts of 
the court. The expert, in fact, is part of the court and not a “witness.” 
The main task of the expert is to provide the court with an expertise. 
This means that there is usually only one expert to give evidence and 
the parties usually do not have their own experts as “advisors.” A lack 
of cross examination means that it remains the expert's task to reveal 
and explain any uncertainties associated with the evidence presented. 
Furthermore, it is the general idea within the German legal system that 
experts are replaceable, that is, a second expert—if presented with the 
same facts—is expected to reach the same conclusions.

These underlying principles influence the way we express an “ex-
pert's opinion.” In the current situation, most German experts still use 
binary models to calculate likelihood ratios (LRs), which means that 
many trace DNA profiles are not subjected to statistical evaluation at 
all. In Germany, laboratories are free to decide which fully continuous 
model (FCM) software to use. It is therefore to be expected that vari-
ous FCM programs will be implemented. The assumption that experts 
should be replaceable leads to the expectation that different calcula-
tion models used by different experts should yield at least very similar 
results. The fact that this cannot be expected from FCMs, currently 
hinders the implementation of such programs. Some colleagues would 
even go as far as claiming that FCM therefore cannot and must not be 
used in Germany. Providing a reporting framework by implementing re-
porting thresholds is currently a necessary step to overcome this obsta-
cle and enable laboratories to start validating and implementing FCM.

C ALIBR ATION

Indeed, the four programs described by Templin et al. [2] were not 
fully calibrated according to manufacturers' recommendations. 

We agree that observed differences are not related to an error in 
calculations but due to slightly differing parameters and modeling 
choices. Different calculation results are inherent in this method due 
to different mathematical models. And it can be assumed that some 
variation might be the result of incomplete implementation.

It was, however, not our aim to evaluate different FCM regarding 
their performance, but rather to learn, to what extent differences 
between FCM have to be expected. While we agree that from a 
purely theoretical point of view, a direct comparison of different 
FCM might not be meaningful, understanding differences is neces-
sary from the German's user's point of view. Since there is no “true” 
LR, we agree that evaluating the performance of the models would 
be meaningless.

The importance of calibrating FCM programs is explicitly high-
lighted several times throughout the recommendations. Each labo-
ratory must determine for itself, based on the results of validation 
studies, a range of application for the program used (e.g., see the 
“Conclusion” section):

“Die Vorgaben der Programmhersteller in Bezug auf 
die für die Auswertung relevanten Laborparameter 
einschließlich experimenteller Analysen von Spuren 
bekannter Zusammensetzung im Rahmen einer 
Validierung bzw. Verifizierung sind zu beachten und 
zu dokumentieren.”

LOWER THRESHOLD

Regarding the recommendation of a lower threshold for reporting 
LRs, we certainly agree that a positive LR < 106 may still provide 
some evidential value. We would like to draw attention to the ver-
balization we suggest, clearly stating that there is some support for 
H1. We observed in our own work [2], however, that multiple cal-
culations with different FCM using the same raw data, lead to dif-
fering LRs. Alladio et al. [3] recently compared Lab Retriever, LRmix 
Studio, DNA-VIEW, EuroForMix, and STRmix. In general, the quan-
titative models used in DNA-VIEW, EuroForMix, and STRmix per-
formed similarly while the qualitative models used in Lab Retriever 
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and LRmix Studio also performed similarly to each other, but dif-
fered from the quantitative methods. They concluded that “results 
provided by fully continuous models proved similar and convergent 
to one another, with slightly higher within-software differences (i.e., 
approximatively 3–4 degrees of magnitude).” This shows the need to 
understand differences between models and how they might affect 
how an LR is perceived.

When different models used on the same datasets produce LRs 
that provide extremely strong support for the same hypotheses over 
the alternative, such differences usually do not change the way the 
LR is perceived. When different models produce LR values closer to 
1, however, this might change the way they are perceived. The case 
described by Gill et al. [4] shows that there is a real risk of achieving 
negative LRs with a second calculation method, if the first calcula-
tion yielded such a “low” LR. We are aware of the discussion on the 
reliability of low LRs within one model. There is, however, currently 
very limited data available describing the extent of differences be-
tween models. This is why we recommend for the time being and 
in line with others (e.g., [5]), a very careful interpretation of LRs 
below 106 to avoid overstating the probative value of the evidence. 
Additionally, we recommend reporting a verbal interpretation of the 
trace DNA profile.

We appreciate the extract of data from Jo-Anne Bright's work 
presented in the present letter from Berger et al. [6]. This table 
supports, in our opinion, the threshold of 106 for reporting the LR, 
because data shows that the number of “misleading LRs” increases 
below this threshold.

UPPER THRESHOLD

Regarding our recommended upper threshold, we do not ex-
pect differences between FCM to affect how the LR is perceived. 
Consequently, we are confident that two independent experts 
would reach the same conclusions when presented with identical 
data. As mentioned above, the role of the court expert in Germany 
includes not only to produce and describe evidence, but also to help 
the court understand its meaning and the uncertainties associated 
with it. This is why it is not enough to report LR only, but experts are 
obliged to include an “expert opinion.” Presenting an LR in court is 
always followed by the question what this LR means in the expert's 
opinion. This is why a written statement includes the LR itself, the 
meaning of the LR and then the expert' s opinion, which must be 
stated as such, for example by using the phrase “Aus gutachterlicher 
Sicht….”

The formulation “aus gutachterlicher Sicht” means that the 
experts draws a conclusion based exclusively on the data and in-
formation available to them. It does not reflect a personal opinion 
detached from the DNA data and therefore does not imply that they 
are making a final assessment of the hypotheses. This wording cre-
ates the necessary distance to the “prosecutor's fallacy” and leaves 
the final evaluation of the hypotheses to the court. Giving such an 

opinion obviously still leaves room for the court to perform their 
own evaluation. Court may or may not adopt the expert's view.

We are aware of the fact that with a LR the origination of a trace 
is considered under mutually exclusive hypotheses, and we always 
differentiate clearly between the LR and its interpretation using the 
correct wording and the expert's opinion.

In all previous attempts to associate LRs with a verbal scale (such 
as the one recommended by ENFSI [7]), a level is introduced that 
does not change with increasing LR above a certain threshold, such 
as the verbal statement “extremely strong support” for a hypothe-
sis for all LRs of 1,000,000 and above. In our previous recommen-
dations [8], we explain the rationale behind the choice of threshold 
(3 × 1010). While the rationale was based on binary evaluation of sin-
gle source DNA profiles, we do not see the necessity to change this 
threshold for LRs resulting from calculations using FCM.

FINAL REMARKS/ON THE ALLEGATION OF 
WITHHOLDING IMPORTANT INFORMATION

At this point we would like to clarify that we are not withholding 
information from the court. We agree with the authors that mis-
leading LR values might occur in DNA analysis for reasons already 
well discussed that cannot be avoided. A detailed implementation 
and validation is necessary to ensure that such misleading LR values 
occur as rarely as possible and to estimate the frequency with which 
“misleading LRs” occur in specific scenarios.

Regarding the evaluation and presentation of LR values within 
the so-called “gray zone”, however, our opinion differs from that ex-
pressed by the authors: If we cannot be satisfied that LR values within 
the “gray zone” are reliable and reproducible, we believe that giving 
the numerical value of such LRs is of very limited use to the court and 
potentially misleading. In our opinion, such results should therefore 
only be evaluated and reported in a verbal statement as before.

Thus, we recommend a more cautious assessment of LR values 
that fall into the so-called “gray zone.” Our recommendations are 
adapted to the German legal framework. Furthermore, as men-
tioned, we observe direct support for our approach from the cali-
bration data shown in table 1 of [6]. The data clearly show that below 
LR of 1.1 × 106 the number of non-contributors rises significantly.
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