
Aspinall & Associates Proof of concept Elicitation Results 

 1

Seventh Session of the Statistics and Risk Assessment 
Section’s International Expert Advisory Group on Risk 
Modeling: Expert Elicitation Workshop, Ottawa 28 March 2008 
 
 
 
 

Results and findings from an Expert 
Elicitation Proof-of-concept Exercise 
 
 
 
 
 
 
 
 
 

Summary report prepared by Aspinall & Associates 
 

for  
 

Public Health Agency of Canada 
 
 
 
 
 

Contract reference:  4500180985 
Vendor No. 1146454 

 
 
 
 
 
 
 
 
 
 

Version:  25th July 2008 
 



Aspinall & Associates Proof of concept Elicitation Results 

 2

 
 
Executive summary 
 
 
A proof-of-concept demonstration expert elicitation workshop using the Cooke 
Classical Model and the EXCALIBUR software package was held on Friday 28 March 
2008 in Ottawa, Canada, with Dr. Susie AlSaadany (PHAC – University of Ottawa) in 
the role of problem owner, and Dr. Willy Aspinall acting as Facilitator.  More than 
twenty people attended, of whom fourteen participated actively in the elicitation 
exercise.  Scientific discussions and technical proceedings of this exercise were 
transcribed and recorded, without attribution.  
 
The present document summarizes the main results of applying the EXCALIBUR 
procedure, records related findings, and makes recommendations for the conduct of 
any future elicitation that might be undertaken in support of vCJD risk modelling.  
Overall, the exercise was successful, and achieved its main goal of introducing 
professional colleagues to the philosophy, principles and concepts of the Classical 
Model approach to expert elicitation, in the form of this demonstration exercise.  By 
conducting the exercise, insights into several considerations relating to structured 
elicitation were afforded to the organizers and, from informal feedback, participants 
gained awareness, as well. 
 
In terms of an outcome from the exercise, the Classical Model method indicated that 
the collective knowledge and uncertainty judgments of the group could be synthesised 
in a mathematically optimal sense by pooling with weights the responses of four 
identified individual experts from within the group.  The weighted combination of these 
four experts, the EXCALIBUR ‘Decision-maker’ solution (DM), was found to carry much 
greater weight than any individual expert.  That said, however, it is necessary to 
conduct the elicitation of the wider group, in the first place, in order to obtain the 
essential collective statistical support for deriving the DM.  Thus, all the experts play a 
role in the procedure leading to optimization in the Classical Model, and acquiring their 
views in this structured way is essential for the process.  
 
In the present case, a completely uniform and systematic ranking of experts did not 
emerge from the application of the EXCALIBUR method, under the exercise 
conditions.  This is not unexpected: the calibration questions were taken ad hoc by the 
facilitator from the broad spectrum of related subject matter, and the panel of 
participants comprised an eclectic group of experts with quite diverse interests.  For a 
vCJD risk assessment proper, any elicitation (and its calibration scheme) should be 
directed at a limited range of specific topics, thus promoting conditions in which experts 
can furnish coherent and authoritative opinions. 
 
 
Additional findings suggest: 
 

· the extent and number of Seed Items and Target Items need to be 
controlled so as to ensure that the elicitation can be completed and 
results presented back to the expert group, reviewed and re-elicited (if 
necessary)  within a single workshop; 

 
· the group must have sufficient time to satisfy itself that all issues and 

findings can be adequately critiqued and endorsed, before the workshop 
closes; 
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· except in exceptional circumstances, an elicitation workshop should last 
no longer than two days; 

 
· workshop discussions and decisions should be recorded as an integral 

part of the procedure (without attribution, if appropriate).  
 

These minor provisos aside, the substantive conclusion of the present exercise is that 
it is feasible to conduct a structured elicitation and weighted pooling of expert opinions 
for issues relating to parameters and variables for vCJD and other TSE disease risk 
modeling.  Such an approach offers a rational and defensible basis for selecting the 
contributing experts, and for ascribing values and uncertainty distributions to 
parameters and variables for which data are sparse, dubious, or non-existent. 
 
While the scientific uncertainties involved in estimating TSE and vCJD risk factors are 
likely to be large, and difficult to quantify precisely, formalized expert elicitation can be 
expected to provide rational constraints on ranges of parameter variation and to deliver 
consensus on mechanisms for model validation.  Thus, the use of the EXCALIBUR 
procedure could be a crucial element for supporting decision making related to TSE 
and vCJD risks. 
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1. Introduction 
 
When expert advice is needed as support to critical, science-based decision-
making, a structured way of eliciting a variety of opinions is helpful.  In this 
context, seeking a “rational consensus” refers to a group decision process in 
which a formalized approach is followed, based on performance-based scoring 
rule optimization. The group of experts involved needs to agree on a method 
according to which representations of parameter uncertainty will be generated 
for the purposes for which the panel was convened, without knowing a priori the 
outcomes of this method.  However, it is not required that each individual 
member adopts the results as his personal degree of belief.   
 
To be rational, this method must comply with necessary generic conditions 
devolving from the scientific method.  Cooke (1991) formulates the necessary 
conditions or principles, which any method warranting the designation 
“scientific” should satisfy, as: 
 

• Scrutability/accountability: All data, including experts' names and 
assessments, and all processing tools are available for peer review 
and results must be open and reproducible by competent 
reviewers. 

• Empirical control: Quantitative expert assessments are subjected to 
empirical quality controls. 

• Neutrality: The method for combining/evaluating expert opinion 
should encourage experts to state their true opinions, and must not 
bias results. 

• Fairness: Experts’ competencies are not pre-judged, prior to 
processing the results of their assessments. 

 
Thus, a method is desired which satisfies these conditions and to which the 
parties commit, beforehand. The principles outlined above have been 
implemented for expert elicitation in the so-called “Classical Model”, a 
performance based linear pooling or weighted averaging model (Cooke 1991). 
The weights are derived from experts’ calibration and information scores, as 
measured on seed variables. Seed variables serve a threefold purpose: 
 

• to quantify experts’ performance as subjective probability 
assessors, 

• to enable performance-optimized combinations of expert 
distributions, and  

• to evaluate and hopefully validate the combination of expert 
judgments. 

 
The name “Classical Model” derives from an analogy between expert 
calibration measurement and classical statistical hypothesis testing.  In the 
Classical Model, performance-based weights use two quantitative measures of 
skill with respect to the statement of uncertainty: calibration and information. 
Loosely, calibration measures the statistical likelihood that a set of measurable 
or experimental results correspond, in a statistical sense, with the expert’s 
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assessments.  Relative information measures the degree to which an expert’s 
uncertainty distribution is concentrated around the true answers to a set of seed 
questions – this latter evaluation is sometimes referred to, in the context of 
expert elicitations, as the expert’s “informativeness” (see also Section 3.1, 
below). 
 
However, it is essential to stress here that the connotation of “expert 
informativeness” and the use of the adjective “informative” is different in this 
respect from their meanings in the context of the “real world”.  Informative 
experts in any situation other than a formal elicitation are those who are 
recognized by their peers or judged by other authorities to be good at what they 
do.  In the context of an elicitation, informative experts are, basically, those who 
demonstrate an ability to express an appropriate range of uncertainties over a 
combination of variables, and thus assist decision making.  In the discussions 
that follow, an effort is made to avoid creating ambiguity or unintentional 
misgivings on this score, but the distinction should be borne in mind, just in 
case. 
 
A proof-of-concept demonstration expert elicitation workshop using the Cooke 
Classical Model and the EXCALIBUR software package was held on Friday 28 
March 2008, following the IAEG Meeting proper.  Dr. Susie AlSaadany (PHAC 
– University of Ottawa) took the role of problem owner, and Dr. Willy Aspinall 
acted as Facilitator.  More than twenty people from the IAEG Meeting attended, 
of whom fourteen participated actively in the elicitation exercise.   Here, the 
experts involved are identified only by number, and not by name.  The 
discussions and proceedings of this workshop exercise were transcribed and 
are recorded, also anonymously, in Appendix 1.  That document should be read 
in conjunction with this report to provide additional background and important 
details of what took place.  In particular, Appendix 1 contains accounts of the 
technical issues that were discussed by the expert group during the elicitation 
exercise.  In the present document, the focus is on summarizing the main 
results of applying the EXCALIBUR procedure, and reporting related findings, 
and not per se on the technical and scientific matters that arose. 
 
All fourteen persons provided responses to the full set of Seed Items for 
calibration and weighting (see Appendix 3); thirteen provided responses to 
Target Items 1 to 4; eleven provided responses to Target Item 5, and seven 
provided responses to Target Items 6 and 7 (see Table 1).  Time constraints 
and travel arrangements precluded the possibility of everyone completing all 
the Target Items which the group had identified, and also prevented the 
Facilitator from processing the responses and reporting results back to the 
group for review before the workshop drew to a close. 
 
It should be noted that, because this was a trial exercise and there may be 
another follow-on elicitation relating to the same topic, the true realization 
values for the Seed Item questions are not provided with this report.  They are 
omitted just in case it is desired to make use of any of the same Seed Item 
questions in any later elicitation involving the same specialists. 
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2. Structure of this report 
 
For brevity in this report, Seed Item and Target Item questions are reproduced 
in shortened forms; for the actual wordings of individual questions, see 
Appendix 2 (the revised Target Item questions), and Appendix 3 for the original 
Seed Item and Target Item questionnaire.  For a summary of the workshop 
discussions of detailed technical issues relating to these questions, see 
Appendix 1. 
 
As noted on Table 1, not all experts provided responses to all Target Item 
questions.  As a consequence, the processing of the Seed Items and of the 
Target Items is here split into four separate assignments.  First, in Section 3 the 
results of processing the Seed Item questions for all 14 experts are presented, 
providing weighted group elicitation solutions for the seed questions and 
corresponding individual performance-based weights. 
 
Then, in Section 4, the process is repeated with the subset of experts who 
responded to Target Items 1 to 4 inclusive, for those who answered Item 5, and 
lastly for the final subset of experts who also provided responses to Items 6 and 
7.  Because, in all three cases, the composition of the subset of the group who 
responded is not constant, individual calibration weights have to be recomputed 
at each analysis. 
 
Finally, Section 5 provides some comments on the proof-of-concept elicitation 
exercise, and insights and recommendations for any future application that may 
be envisaged in the same context of risk assessment for vCJD and other TSE 
diseases. 
 

Table 1 Summary of experts’ responses to Seed Item and Target Item questionnaires 
 

Expert ID Responses to all 
Seed items? 

Responses to 
Target items 

 1 – 4? 

Response to 
Target item 5? 

Responses to 
Target items 

 6 – 7? 

1 √ √ √ √ 
2 √ √ √ √ 
3 √ √ √ √ 
4 √ √ √ √ 
5 √ √ √ √ 
6 √ √ √  
7 √ √ √ √ 
8 √ √ √  
9 √ √ √ √ 
10 √ √   
11 √ √ √  
12 √ √ √  
13 √ √   
14 √    
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3. Seed Item responses and calibration weights 
 
In this section, results are presented of applying the EXCALIBUR procedure 
(Cooke, 1991; Cooke & Goossens, 2008) solely to the Seed Item questions that 
comprised part of the proof-of-concept elicitation exercise.  Initially, fifteen Seed 
Item questions drafted by the Facilitator, were proposed and discussed by the 
workshop participants; fourteen were accepted for the trial (see Appendix 3). 
 
3.1  The basis of calibration and information scores, and weights 
 
The EXCALIBUR procedure implements a method for combining experts’ 
subjective probabilities based on mathematical and statistical theory, and is 
therefore more rigorous than other, less formalized, approaches.  The aim is to 
find some way of combining several distributions, given by different experts, 
into one distribution, representative of the spectrum of their opinions. What is 
frequently used is a linear opinion pool, which is just a weighted arithmetic 
mean of the distributions provided by the experts. This pooling can use either 
simple equal weights or it can use a performance-based weighting scheme. 
The aim of the latter is to create a basis for achieving rational consensus.  
Since each individual has his/her own subjective probability, it is necessary to 
find a way of achieving this convergence.  In EXCALIBUR, weights are 
determined from the participating experts’ performances on ‘calibration’ 
questions, questions whose answers are known to the analyst but not to the 
experts. 
 
Suppose the experts are asked for their uncertainty ranges over a number of 
calibration variables.  In a typical application, each expert gives quantile 
information for his or her uncertainty distributions, such that for each calibration 
variable there are four intervals: 
 

 0 to 5%;  5% to 50%;  50% to 95%;  95% to 100% 
 
The quality of calibration of an expert is measured by looking at how far the 
empirical distribution given by the calibration variables differs from that given by 
the expert. The analyst wants to identify those experts for whom the 
corresponding statistical hypothesis is well supported by the data obtained from 
the calibration variables. The calibration score is the probability that the 
divergence between the expert’s probabilities and the observed values of the 
calibration variables might have arisen by chance. 
 
Suppose that we observe on the basis of N calibration variables that s1N fall 
into the first interval, s2N fall into the second interval, and so on. Here si 
represents the average of the expert’s probabilities over all calibration 
variables. We want to see how close (s1, s2, s3, s4) is to the probability p vector 
(0.05, 0.45, 0.45, 0.05).   
 
A way to measure this is by the ‘relative information’ of s with respect to p. This 
is represented by the formula: 
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The closer I(s; p) is to zero, the closer the expert’s subjective distribution is to 
the actual distribution. As N gets larger we can approximate 2N × I(s; p) with a 
Chi-square distribution with 3 degrees of freedom P(2N × I(s; p) ≤  x) )(2

3 xχ≈ . 
 
The calibration of expert e is defined as the probability of getting an information 
score greater than or equal to that actually obtained under the assumption that 
the expert’s true distribution is (p1, p2, p3, p4), C(e) = 1 - ));(2(2

3 psIN ×χ .  
When the empirical distribution is precisely equal to the hypothesized 
distribution, a calibration score of 1 is obtained; when it diverges, the score falls 
below 1.  
 
Thus, at the heart of the Classical Model, uniquely, is an empirical statistical 
hypothesis test, from which a significance threshold level α can be ascertained 
against which the experts’ calibration performances are scored.  The weight 
given to Expert j, on the basis of the calibration test, does not mean “the 
probability that Expert j is correct” - experts’ weights in this formulation are 
interpreted as scores. 
 
Calibration is not the only way to measure the quality of an expert opinion. 
Another criterion is relative information (as noted earlier, sometimes referred to 
as “informativeness” in the context of expert elicitation). Relative information 
represents the degree to which an expert’s distribution is concentrated, relative 
to some user-selected background measure. The relative information is 
calculated for each expert at each query variable and then averaged over all 
the query variables to get the overall information score of expert e. The 
information score is a positive number, with increasing values indicating greater 
information relative to the background measure. 
 
Experts with distributions closest to the realization values are given higher 
calibration scores, and experts with smaller uncertainty bands are given higher 
information scores. The “ideal” expert would have predicted close to the true 
value with little uncertainty – thus, “good expertise” corresponds to high 
statistical likelihood and high information. 
 
In order to determine the performance-based weight that an individual expert 
gets, their information and calibration scores are combined together as a 
product.  In this situation, the calibration scores are the more important: 
calibration dominates over relative information (or informativeness), while the 
relative information score serves to adjust between equally calibrated experts.  
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3.2  Experts' calibration and information scores, and weights 
 
The results of the expert calibration analysis using EXCALIBUR are given on 
Table 2, which summarises the scoring of this group of experts, determined in 
relation to the suite of seed questions used for calibration.  The resulting 
performance weights ‘decision-maker’ score is shown in the last row on Table 2 
(‘DM’), and the outcome of using these scores to generate weighted 
distributions for the Seed Items are tabulated on Table 3, labelled there, in the 
relevant Seed Item solution rows, as ‘Perf. Wts’ solutions.   (The weighted 
combination of a set of true experts - the EXCALIBUR Decision-maker DM 
solution - is itself sometimes described as a ‘virtual expert’ or ‘synthetic expert’.) 
 
Under the formal mathematical scoring rule constraint, the 'optimal' solution 
identifies a combination of experts who provide the most explanatory evidence, 
according to their scores against the Seed realizations for calibration (col. 3: 
‘Calibr.’, in red type) and relative information measure (col. 5: ‘mean relat info 
real.’, in red type). 
 

 
As noted above, an individual expert’s calibration score represents the 
statistical likelihood that his or her distributions correspond to the known values 
of the Seed Items.  For most experts on Table 2, this hypothesis has a very low 
probability for acceptance and their ‘Calibr.’ Score (in Col. 3) is thus 
diminishingly small.  This group of experts also show dispersion in their levels 
of relative information (Col. 5):  Experts 2 and 3 have high relative information 
scores (but reduced statistical accuracy), whilst Expert 1 evinces wide 
uncertainty ranges in his/her responses but, in this case, the uncertainty trait 

Table 2  Results of scoring experts with EXCALIBUR decision maker optimization 
 
 
Case name : IAEG anon               07/05/2008              CLASS version W4.0 
______________________________________________________________________________________ 
Results of scoring experts 
 Bayesian Updates: no      Weights:  global     DM Optimisation:  yes  
 Significance Level:   0.004706    Calibration Power:          1 
______________________________________________________________________________________ 
  Exp.| Id     | Calibr.  |Mean relat|Mean relat|Numb|UnNormaliz|Normaliz.w|Normaliz.w 
      |        |          |info total|info real.|real|weight    |without DM|with DM 
______|________|__________|__________|__________|____|__________|__________|__________ 
     1|1       |  0.072   |    0.6811|    0.6811|  14|   0.04928|    0.6662|    0.1264 
     2|2       |  4.2E-8  |      2.52|      2.52|  14|         0|         0|         0 
     3|3       |  1.8E-10 |     2.261|     2.261|  14|         0|         0|         0 
     4|4       |  0.0022  |     1.264|     1.264|  14|         0|         0|         0 
     5|5       |  0.0047  |     0.972|     0.972|  14|  0.004575|   0.06184|   0.01173 
     6|6       |  0.0013  |     1.593|     1.593|  14|         0|         0|         0 
     7|7       |  8.3E-6  |     1.411|     1.411|  14|         0|         0|         0 
     8|8       |  1.9E-5  |     1.102|     1.102|  14|         0|         0|         0 
     9|9       |  0.0002  |     1.212|     1.212|  14|         0|         0|         0 
    10|10      |  0.0033  |    0.9458|    0.9458|  14|         0|         0|         0 
    11|11      |  0.012   |     1.246|     1.246|  14|   0.01548|    0.2092|   0.03968 
    12|12      |  5.4E-5  |     1.089|     1.089|  14|         0|         0|         0 
    13|13      |  0.0047  |    0.9862|    0.9862|  14|  0.004641|   0.06275|    0.0119 
    14|14      |  2.3E-5  |     1.747|     1.747|  14|         0|         0|         0 
    DM|Perf wts|  0.970   |    0.3264|    0.3264|  14|     0.316|          |    0.8103 
______________________________________________________________________________________ 
                                                              (c) 1999 TU Delft 
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does not preclude Expert 1 from achieving the highest weighting overall from 
the optimized combination of all calibration and relative information scores.    
 
In this instance, Experts 1, 5, 11 and 13 are recognized (see Table 2) as best at 
capturing and representing the collective knowledge of the group.  While Expert 
1 carries the heaviest weight (0.126) of the four experts comprising the DM, the 
weighted combination of all four (Exp. ‘Nr. 15 Perf wts’ on Table 2) has much 
greater weight (0.81) than any of the individual experts.   
 
It should be stressed also that while other experts in the group receive null 
weighting under this optimization, this does not mean they lack knowledge or 
expertise – simply that a subset of identified experts has been demonstrated 
capable of representing the overall expertise of the group in an optimal sense 
under the Classical Model scoring rule taxonomy.  As stated in Section 3.1 
above, the expert weights used here are solely empirical scores for signifying 
objectively how each expert characterizes his or her own scientific uncertainty 
in the restricted context of the particular problem of concern, by the expression 
of credible intervals in the form of probability distributions; an individual’s weight 
is not the probability that expert is “correct” in some theoretical or absolute 
sense.   
 
In the present case, if the significance level for statistical accuracy were relaxed 
below its optimal value (0.0047), and set to 0.0013 instead, then Experts 4, 6 
and 10 would also be included in the weighted pooling. However, this would 
reduce the DM calibration overall, and increase uncertainties in the outcomes 
produced by the weighted combination.   It can be noted that the DM achieves 
high statistical accuracy in this case (Col. 1 Calibr. = 0.97) only by dint of low 
information - i.e. by allowing uncertainty to increase (Col. 3 = 0.33).   
 
The most probable explanation for this outcome in the elicitation exercise is that 
the participants’ performances are rather piecemeal and scattered in response 
to this particular set of Seed Item questions.  No single member of the group 
has demonstrated unique competency across a suitable representative number 
of the questions, such that they would emerge from the pack with an individual 
high score.  In the present case, this may have happened because the Seed 
Item questions are too varied or the topics they relate to are perhaps too 
diverse to detect genuine subject matter expertise (this happens also if 
attempts are made to calibrate people using almanac or general knowledge 
questions).  On the other hand, it may be the participants themselves – who 
volunteered to take part – come from such disparate disciplines or polarised 
knowledge domains that a specific quorum with clear and unquestionable 
cross-cutting expertise could not emerge.  Or, it may be that all these, possibly 
confounding, factors is in play here because it was simply an exercise. 
 
That said, the procedure has identified a set of four individuals who can be 
demonstrated - by empirical test - to best represent the collective view of the 
group as a whole. (This mix could be extended to seven experts, if the 
calibration significance threshold is reduced slightly, below optimum). 
 
One further point is worth making from this exercise.  It is pertinent to the issue 
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of expert selection that one of the four highest scoring participants was an 
individual from outside North America with whom the ‘problem owner’ was 
unfamiliar.  In this case, the empirical performance-based scoring of the method 
helps confirm the contributory expertise of such individuals, whose professional 
profiles may be less prominent or whose work is necessarily confidential. The 
EXCALIBUR procedure can thus offer backing for their contributions to the 
decision-making process.  That said, it must be stressed that, while the 
procedure has the target of determining empirical performance-based scores, 
whether for scientists known or unknown, it does not have the inverse capability 
of casting doubt on their scientific bona fides.  Deriving these scores is specific 
to, and their purpose limited to, the context of the particular elicitation exercise 
– under other circumstances, when different problems are addressed, different 
scores are likely to be obtained.   
 
One test of such performance-based scoring weights is to see whether 
systematically different results would be obtained if all experts’ weights are 
made equal and normalized to unity (as a quasi-democratic alternative to 
performance-based pooling).  For comparison, these alternative solutions, i.e. 
from ‘equal weights’ pooling, are also reported on Table 3 and shown 
graphically on item range graph plots, in Section 3.5, below.   
 
 
3.3  EXCALIBUR solutions for Seed Items 
 
Using the calibration scores obtained by optimization, and weighted pooling of 
experts’ inputs for each Seed Item, the item-by-item quantile distribution 
solutions for the performance-based scores (‘Perf. Wts’) are summarised 
numerically on Table 3, together with the solutions obtained for equal weights 
(‘Eq. Wts’).   These results are given in terms of the distribution 5%, 50% and 
95% quantiles, and are repeated graphically in range graph plots, in Section 
3.5. 
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The main observation to make about these results is the very close 
correspondence between the performance-based solution distributions and the 
equal weights distributions, which are conspicuously similar in many cases.  In 
addition, some equal weights solutions, for certain items, even furnish smaller 
credible intervals than the performance-weighted outcomes.  This seems to 
indicate that there is genuine uncertainty amongst the group as to where the 
truth lies, in these instances. That said, the weighted pooling of the four experts 
with positive non-zero scores demonstrates a sampling of opinions that has 
almost identical traits and attributes to those of the group as a whole, when it 
comes to judging uncertainties on these particular seed items, and is 
accordingly representative of the spreads of views, expressed collectively. 
 
This interpretation of a genuine extensive degree of uncertainty in relation to 
the seed questions is reinforced by the observation that, notwithstanding the 

Table 3 Numerical results for Seed Item quantile distributions, from performance-based and equal 
weights solutions (see App. 3 for details of Seed Item questions) 

 
Seed 
Item Brief description Scale Solution 5%ile 

value 
50%ile 
value 

95%ile 
value 

1 filtration log reduction UNI Perf. Wts 0.28 3.1 8.7 
   Eq. Wts 0.31 3.1 8.6 

2 no. alive @ 50 yrs age UNI Perf. Wts 0 28 59 
   Eq. Wts 0 26 59 

3 median age @ death UNI Perf. Wts 23.6 52 70 
   Eq. Wts 24 52 71 

4 max no. transfusions per patient UNI Perf. Wts 2 22 101 
   Eq. Wts 2 25 157 

5 % PrP mono/leucocytes UNI Perf. Wts 10.3 38 75 
   Eq. Wts 3.4 36 80 

6 no. new GBR III countries UNI Perf. Wts 2 9 18 
   Eq. Wts 2 9 20 

7 € per positive BSE detect LOG Perf. Wts 3.2E+03 6.8E+04 1.3E+07 
   Eq. Wts 1.0E+03 6.6E+04 1.3E+07 

8 PrP sequences allelic variants LOG Perf. Wts 177 4.4E+03 9.7E+04 
   Eq. Wts 176 2.7E+03 9.6E+04 

9 no. Factor VIII IUs per patient LOG Perf. Wts 55 2.9E+05 2.2E+10 
   Eq. Wts 39 2.5E+05 1.8E+10 

10 model 95% conf. vCJD risk 1 in: LOG Perf. Wts 1.0E+03 1.3E+04 1.1E+08 
   Eq. Wts 113 1.3E+04 6.9E+08 

11 % UK sterilizers > 16 yrs old UNI Perf. Wts 21 65 97 
   Eq. Wts 17 64 97 

12 % vCJD patients see psych’t. UNI Perf. Wts 11 52 89 
   Eq. Wts 11 53 92 

13 albumin incr. 50g rHA IV dose UNI Perf. Wts 0.12 3.5 35 
   Eq. Wts 0.12 3.9 36 

14 % reduction deaths, 50-yr 
incubation UNI Perf. Wts 5.2 42 89 

   Eq. Wts 5.2 42 89 
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wide ranges of the associated credible intervals, for some seed items the true 
realization values often fall at one extreme end or the other, or even outside, 
the performance-weighted solution credible intervals.  This feature is reflected 
in the EXCALIBUR decision maker’s low information measure overall, and in 
the present exercise happens to an unusual extent, in the Facilitator’s 
experience.  (The actual Seed Item realization values are not recorded here, as 
noted above.) 
 
 
3.4  Robustness checks 
 
The question may be asked, how stable is the Classical Model decision maker 
outcome to the seed items used or the experts consulted?  The EXCALIBUR 
program provides facilities for exploring these effects, under the control of the 
analyst. 
 
To perform a robustness analysis on seed items used for calibration, new DMs 
are computed in EXCALIBUR by successively deleting one seed item at a time, 
and scoring the DM with the remaining seed items.  The total relative 
information with respect to the background measure, the calibration and total 
relative information with respect the original (in this case, the optimized global 
weights) DM are tallied to explore which, if any, of the seed items exerts a 
strong influence on the results.  If undue influence by one or more seed items is 
detected, the analyst and problem owner may wish to consider re-balancing the 
set of seed items by finding alternative questions that are more representative 
of the problem. 
 
The results of a robustness test on the Seed Items in the present exercise are 
recorded on Table 4.  On each row, the relative information with respect to the 
background measure (Col. 3) and calibration scores (Col. 4) of a ‘new’ global 
weights DM - obtained by leaving out the corresponding Seed Item - is 
recorded.  Thus, leaving out Seed Item 11 strongly increases the DM’s 
information score, as would several others, whereas omitting Seed Item 13 
would alone significantly reduce this score.   
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With a very high original DM calibration score (0.968), it is nearly impossible to 
find a Seed Item to omit which improves on the original.  What can be said from 
Table 4 is that leaving out any of Seed Items 3, 7, 10 and 12 would engender a 
substantial change in the DM calibration score.  However, the changes are not 
greater than the differences among the experts themselves, so item robustness 
appears satisfactory. 
 
A similar process is followed for expert robustness testing: individual experts 
are removed from the computation of the DM, one at a time, in order to check 
which, if any, have a significant influence on the properties of the optimal DM.  
The results for the group of fourteen experts participating in the exercise are 
recorded on Table 5, where the ‘new’ DM scores are calculated from leaving 
out one expert, one after another. 
 
 

Table 4  Robustness tests for Seed Items 
 
Case name : IAEG anon               07/05/2008              CLASS version 
W4.0 
_________________________________________________________________________ 
Robustness analysis on seed Items 
 Bayesian Updates: no      Weights:  global     DM Optimisation:  yes  
 Significance Level:   0.0047    Calibration Power:   1.0000 
_________________________________________________________________________ 
Item| Id           |New Rel.info | New Calibr. | 
    | of excl. item|    wrt      |             | 
____|______________|_background__|_____________| 
   1|log reduction |    0.4392   |    0.9283   | 
   2|no. alive     |    0.5018   |    0.9283   | 
   3|med. age dead |    0.4936   |    0.4540   | 
   4|max no. cmpts |    0.4388   |    0.9283   | 
   5|PrP moles%    |    0.4839   |    0.6140   | 
   6|no. countries |    0.4502   |    0.9283   | 
   7|€ per detect  |    0.4643   |    0.5286   | 
   8|allelic varian|    0.3670   |    0.7543   | 
   9|no. IUs       |    0.5767   |    0.9283   | 
  10|95%ile risk   |    0.3724   |    0.3289   | 
  11|% old kit     |    0.6255   |    0.9283   | 
  12|% psyched     |    0.5000   |    0.5286   | 
  13|albumin incr  |    0.2963   |    0.9283   | 
  14|%lesslongincub|    0.4327   |    0.7543   | 
  DM|None          |    0.3264   |    0.9681   |Original DM scores 
__________________________________________________________________________ 
                                                        (c) 1999 TU Delft 
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In terms of DM calibration, the omission of only Experts 1 and 5 would affect 
the outcome deleteriously, and then mainly through Expert 1.  However, 
removing either of these two experts would produce a counter improvement in 
the DM information (and so would, marginally, Experts 11 and 13), such that 
the joint performance-based DM weighting would be virtually unchanged. 
 
In optimizing the DM, the aim is not to secure robustness but to achieve 
genuine high performance against a proper scoring rule.  Checking robustness 
is worthwhile for building confidence in the outcome, but it is unlikely that a 
facilitator – or problem owner – would opt for a lower performance DM simply 
because it appeared more robust.  
 
As a rule of thumb, if the removal of any single seed item or loss of a single 
expert doesn't perturb the derived DM by more than mutual differences 
between experts, then the DM is responding to genuine variations in expert 
opinion, and robustness is not a concern. 
 

Table 5  Robustness tests for Experts 
 
Case name : IAEG anon               07/05/2008              CLASS version 
W4.0 
_________________________________________________________________________ 
Robustness analysis on Experts 
 Bayesian Updates: no      Weights:  global     DM Optimisation:  yes  
 Significance Level:   0.004706    Calibration Power:          1 
______________________________________________________________________ 
 Exp. | Id     |New Rel.info| New Calibr. | 
      |excl.exp|     wrt    |             | 
______|________|_background_|_____________| 
     1|1       |    0.5017  |     0.6587  | 
     2|2       |    0.3264  |     0.9681  | 
     3|3       |    0.3219  |     0.9681  | 
     4|4       |    0.3124  |     0.9681  | 
     5|5       |    0.4170  |     0.8986  | 
     6|6       |    0.3246  |     0.9681  | 
     7|7       |    0.3264  |     0.9681  | 
     8|8       |    0.3264  |     0.9681  | 
     9|9       |    0.3239  |     0.9681  | 
    10|10      |    0.3148  |     0.9681  | 
    11|11      |    0.3558  |     0.9681  | 
    12|12      |    0.2853  |     0.9681  | 
    13|13      |    0.3464  |     0.9681  | 
    14|14      |    0.3221  |     0.9681  | 
    DM|None    |    0.3264  |     0.9681  |Original DM scores 
_________________________________________________________________________ 
                                                        (c) 1999 TU Delft 
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3.5  Expert range graphs for Seed Item responses 
 
The following fourteen sheets provide “range graph” plots which show individual 
experts’ 50%ile values and their 90% credible intervals (i.e. 5%ile to 95%ile 
spreads) for each Target Item, together with the corresponding EXCALIBUR 
solutions for performance weights (Perf. Wts) and equal weights (Eq. Wts). 
 
Shortened forms of the questions are given, and the computed numerical 
values using the performance-based weighting solutions are recorded in three 
boxes, above the plots.   
 
A (red) text box is appended below each range graph, recording the Facilitator’s 
preliminary brief comments on the plots. 
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0.28 3.1

[1] Seed 1:  A certain depth filtration in the albumin process was found to produce removal of 
TSE agents with at least what minimum log reduction (LR)? 
 5%ile value   50%ile  95%ile  
 
 
 
 

8.7

Facilitator’s comments: a uniform spread of individual credible intervals that overlap one 
another; thus, there is no obvious systematic difference of opinion within the group.   
 
Expert 11 has the widest confidence bounds.   
 
The performance weights solution and the equal weights solution are almost identical, indicating 
that the pooling of the four positively-weighted experts evinces the same degree of uncertainty 
as the whole group, when expressed as a credible interval. 
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0 

[2] Seed 2:  For recipients of labile blood components donated by vCJD donors in UK, 66 cases 
were traceable. Of those still alive in early 2008, how many were 50 years of age or older?  
 5%ile value   50%ile  95%ile  
 
 28 59

Facilitator’s comments: for this Item, there are significant variations in confidence between 
experts (see e.g. Expert 6 versus Expert 1).   
 
Also, there is wide variation in experts’ central values, but in the main their credible intervals 
overlap.  Performance weights solution and equal weights solution almost identical, indicating 
that the pooling of the four positively-weighted experts evinces the same degree of uncertainty 
as the whole group, when expressed through the credible interval.   
 
If this were a target item, rather than a seed item, the facilitator would want to re-visit the 
question with the group, given there are some apparent structural differences in judgments. 
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[3] Seed 3: In the same study, for those who haven’t survived to date (i.e. early 2008), what is 
the median age (in years) at death? 
 5%ile value   50%ile  95%ile  
 
 
 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

705223.6 

Facilitator’s comments: variations between experts, in terms of credible intervals, are less 
marked than for some other Seed items.  These intervals overlap reasonably well.    
 
Performance weights solution and equal weights solution almost identical, indicating that the 
pooling of the four positively-weighted experts evinces the same degree of uncertainty as the 
whole group, when expressed as a central value within a credible interval. 
 
The central values from three experts (9, 10, 11) appear to be slightly systematically lower than 
those of the rest of group. 
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2 22

 
[4] Seed 4: In the same study, 14 vCJD cases were reported to have received blood 
transfusions in the past, and nine had received 207 donor exposures that have been traced to 
190 named donors, two of whom had vCJD. For the nine patients, what was the 95%ile 
valueest number of components received by any individual patient? 
 5%ile value   50%ile  95%ile  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
  

101

Facilitator’s comments: for this Item, there are big variations in central values and confidence 
bounds between experts, with credible intervals struggling to overlap across the group.  Several 
experts show high confidence in their judgement of this item.   
 
The performance weights solution has a noticeably narrower confidence range than equal 
weights solution.  On this basis, this Seed Item is influential in differentiating experts from one 
another in terms of performance-based scoring. 
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10.3 38

[5] Seed 5:  From an experimental study, the contribution by different cellular elements 
(granulocytes, mononuclear cells, and platelets) to total cellular prion protein (total molecules of 
cell expressed PrP) in a nominal whole blood donation of 450 ml could be calculated.  
What percentage of the estimated total molecules of expressed PrP were mononuclear 
leucocytes? 
 5%ile value   50%ile  95%ile  
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 

75

Facilitator’s comments: noting that the intrinsic span of answers MUST be limited to the range 
0% and 100%, there are again big variations in central values and confidence bounds between 
experts, with credible intervals struggling to overlap across the group.  Several experts show 
marked confidence in their judgement of this item.   
 
The performance weights solution has narrower confidence limits than the equal weights 
solution.  On this basis, this Seed Item is influential in differentiating experts from one another 
in terms of performance-based scoring. 
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2 9

 
 
 
[6] Seed 6: In a four-level categorisation of 65 countries assessed by the Geographical BSE 
Risk Assessment GBR, of the 36 countries classified as GBR III (‘BSE likely but not confirmed’) 
as of June 2006, how many have subsequently reported confirmed cases of BSE? 
 
 5%ile value   50%ile  95%ile  
 
 
 
 

18

Facilitator’s comments: the group’s responses to this Seed Item show more coherence than for 
many other items, with credible intervals overlapping reasonably across the group.   
 
That said, some experts show strong confidence in their judgement of this particular Seed Item. 
 
The performance weights solution has marginally narrower confidence limits than the equal 
weights solution. 
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€3200 €68,000

[7] Seed 7:  What was the estimated cost in Euros (€) per positive BSE case detected through 
testing 9.5 million routinely slaughtered cattle in the European Union in 2004? 
 5%ile value   50%ile  95%ile  
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

€13 million

Facilitator’s comments: three differing ‘schools of thought’ emerge in this Seed Item: these can 
be represented as ‘low’, ‘medium’ and ‘high’ costs that span more than four orders of 
magnitude.  As a result, the credible intervals barely overlap from one sub-group to another.   
 
The performance weights solution has a marginally narrower confidence limit at the low end 
when compared with the equal weights solution, but otherwise the picture is one of systematic, 
and markedly divergent, differences of opinion.  
 
If this were a target item, rather than a seed item, the facilitator would want to re-visit the 
question with the group to ascertain the cause of such big differences. 
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177 4372

 
 
[8] Seed 8:  The total of all currently available species PrP gene sequences is reportedly about 
155. What is this total number when all allelic variants based on amino acid polymorphisms are 
counted as well? 
 5%ile value   50%ile  95%ile  
 
 
 

9.7e4

Facilitator’s comments: two ‘schools of thought’ emerge in this item, the majority of the group 
favouring a value between 100 and 1000.  The very long tails to high values from the remaining 
three experts appear to be dragging both the performance weights solution and the equal 
weights solution out beyond the majority view.   
 
Some experts clearly did not read the question carefully enough or perhaps did not understand 
it fully:  they provided lower bound values that were less than the lowest possible value stated 
in the question. 
 
It is one of the strengths of the EXCALIBUR structured elicitation procedure that such anomalous
responses can be identified. 
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55 2.9e5

 

[9] Seed 9:  For severe HA patients in USA under a prophylaxis treatment regimen with no 
inhibitor (modelled by a hypothetical plasma-derived FVIII Product with 4-6 log10 manufacture 
process reduction of vCJD Agent), what is the estimated mean quantity of Factor VIII used per 
patient per year in IU? 
 5%ile value   50%ile  95%ile  
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 

2.2e10

Facilitator’s comments: very wide credible intervals were provided by some experts on this item,
with the very long high-end tail from Expert 1 appearing to pull both the performance weights 
solution and the equal weights solution way out, beyond the majority view.   
 
Discussion of this Seed Item during the workshop signalled that several experts were not 
familiar with the International Unit (IU) measure.  The question is perhaps therefore appropriate 
as a Seed Item only in a more specialised, topic-specific elicitation. 
 
That said, again it is one of the strengths of the elicitation procedure that such anomalous 
responses can be identified. 
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1000 13,000

 
[10] Seed 10: In the FDA vCJD risk model, when a vCJD infection prevalence based on 
estimate of 1 in 4,225 by Hilton et al (2004) is used as input, what is the modelled 95% 
confidence value for potential vCJD risk per person per year for a severe HA patient in USA 
under the prophylaxis treatment regimen with no inhibitor, mentioned in previous Seed Item?  
Please give your answer as xxxxxx when expressed in terms of “1 in xxxxxxx”. 
 
 5%ile value   50%ile  95%ile  
 
 
 

 

 
 

110 million

Facilitator’s comments:  two different views on the value to be ascribed to this Seed Item are 
evident, with Experts 2, 3, 4 and 5 opting for values two orders of magnitude, or more, greater 
than the others (who themselves span 3 orders of magnitude).   
 
The performance weights solution has a confidence range that is smaller than that of the equal 
weights solution by at least two orders of magnitude, although the median values are quite 
similar.   
 
On this basis, this Seed Item is influential in differentiating experts from one another in terms of 
performance-based scoring. 
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21 65

[11] Seed 11: A survey of NHS trust decontamination facilities in England began in October 
2000, in which the condition and age of sterilizers had to be reported. What percentage of 
sterilizers were more than 16 years old? 
 5%ile value   50%ile  95%ile  
 
 
   
 

 
 

 
 
 
 
 
 
 
 
 
 
 

97

Facilitator’s comments:  the experts’ responses to this Seed Item show similar credible intervals 
to one another, but their median values are uniformly scattered across the intrinsic allowable 
range from 0% to 100%.   
 
However, a flippant remark by the Facilitator when this item was being discussed during the 
workshop (intended to refresh proceedings using humour in relation to a question on British 
data), may have been taken seriously by some participants, and may have contributed to some 
high value responses.   
 
In a formal elicitation this Seed Item would be discarded for that reason.  
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11 52

 
 
[12] Seed 12: On past experience, what percentage of people with vCJD will see a psychiatrist 
at some stage of their illness? 
 5%ile value   50%ile  95%ile  
 
 
 
 
 

89

Facilitator’s comments:  there are three views being expressed in this Seed Item: Expert 14 
thinks it is a very small percentage of vCJD patients that present for psychiatric help (and is 
confident about that); Experts 1, 5, 6, 10, 12 and 13 indicate a range of percentage 
presentations from 30% to 60%, whilst the remaining experts believe the percentage is above 
80%. 
 
The performance weights solution is almost identical to that of the equal weights solution, 
indicating that the pooling of the four positively-weighted experts evinces the same degree of 
uncertainty as the whole group, when expressed as a credible interval around a central value.   
 
Whilst this Seed Item serves to help differentiate between experts for performance-based 
calibration, if this were a Target Item - rather than a Seed Item – the systematic discrepancies 
would be re-considered in a formal elicitation. 
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0.12 3.5

 
[13] Seed 13:  An investigation compared the safety, tolerability, and pharmacological 
properties of rHA with HSA. Two double-blind, randomized trials were performed in healthy 
volunteers using intramuscular (IM) and intravenous (IV) administration. What was the reported 
maximum albumin increase in g/L after a 50-g IV dose of rHA? 
 5%ile value   50%ile  95%ile  
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 

35

Facilitator’s comments:  there is more unanimity between the experts on this Seed Item than for
any other in the set of questions, although several experts exhibit very high confidence in their 
judgements.  Expert 11 clearly influences both the performance weights solution and the equal 
weights solution at high values for this particular Item.  
 
If this were a Target Item, the pattern of responses is very typical of what would be expected 
for ‘predicting’ the outcome of a clinical or laboratory trial, for example. 
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5.2 42

 
[14] Seed 14:  Length of vCJD incubation period plays a major role in transmission dynamics 
and was subject to a sensitivity analysis by assuming two different mean periods in the model: 
16 years and 50 years.  With the additional assumptions: 1) donors are not excluded, and 2) 
100 % infectivity, for persons receiving transfusions what does the model say would be the 
percentage reduction in the total epidemic death toll for the longer incubation period of 50 
years? 
 5%ile value   50%ile  95%ile  
 
 
 
 

 
 
 
 
 

89

Facilitator’s comments:  once more, there appear to be three views of the likely outcome of this 
modelling exercise: those who think the reduction in death toll would be small (i.e. 10% or 
less); the middle-of-the-roaders (40% to 60%), and those who think the effect should be 
significantly greater (i.e. 80% or more).   
 
The performance weights solution and the equal weights solution are numerically exactly 
identical (a fluke occurrence in this Facilitator’s experience).  The similarity indicates that the 
pooling of the four positively-weighted experts evinces exactly the same degree of uncertainty 
as the whole group, when expressed as a central value with credible interval.  
 
If this were a Target Item, the facilitator would want the group to discuss the issues in more 
detail and to air the different bases for their thinking. 
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4. Target Item solutions 
 
In this Section, the results of eliciting the group’s opinions on seven draft Target 
Items are presented.  The questions were discussed (see Appendix 1) and 
refined by the group (see Appendix 2) during the workshop session. 
 
Five further Target questions were suggested, but not considered because time 
was insufficient. 
 
As noted earlier, whereas all fourteen participants provided responses to the full 
set of Seed Items for calibration and weighting, thirteen experts provided 
responses to Target Items 1 to 4, eleven provided responses to Target Item 5, 
and only seven provided responses to Target Items 6 and 7.  Thus, in the 
results summaries and range graph plots that follow, it was necessary to re-
compute the optimal DM in EXCALIBUR to take account of the fact that not all 
of the top four weighted experts completed all seven Target Items.  Where the 
constitution of the weighted experts changes, this is noted in the (red) comment 
box below each range graph plot. 
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5.1% 36%

 
Target Item 1: What is the relative susceptibility of MV compared to MM to become infected 
after equal oral BSE exposure? (0 to 100%, as a percentage) 
 5%ile value   50%ile  95%ile  
 
 
 
 

100%

Facilitator’s comments:  13 experts responded.  The Perf. Wts. solution is based on 4 scored 
experts’ views. 
 
The Perf. Wts. solution credible interval is slightly narrower than Equal Wts. solution. 
 
Time limitations meant the Group was unable to discuss issues in more detail. 
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0.006% 18%

 
 
Target Item 2: What is the relative susceptibility of VV compared to MM to become infected 
after equal oral BSE exposure? (0 to 100%, as a percentage) 
 5%ile value   50%ile  95%ile  
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 

91%

Facilitator’s comments:  13 experts responded.  The Perf. Wts. solution is based on 4 scored 
experts’ views. 
 
The Perf. Wts. solution credible interval is slightly narrower than Equal Wts. solution. 
 
Time limitations meant the Group was unable to discuss issues in more detail. 
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2.1 4923

 
 
Target Item 3: What is the size of the bovine to human species barrier in the MM genotype for 
oral exposure to the classical BSE agent?  Given that the SSC recommends a range from 101 
to 103, what range would you give for a scientific evaluation?  Place your median in the range to 
indicate which ‘skew’ you’d like to adopt. 
 
 5%ile value   50%ile  95%ile  
 
 
 
 

 

 
 
 
 
 
 
 
 

8.4e5

Facilitator’s comments:  13 experts responded.  The Perf. Wts. solution based on 4 scored 
experts’ views. 
 
The Perf. Wts. solution credible interval is slightly wider than Equal Wts. solution, and the 
median value greater. 
 
Time limitations meant the Group was unable to discuss issues in more detail. 
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1.7% 84%

 
 
Target Item 4: What is the likelihood of the existence of an undiscovered, human pathogenic 
TSE strain other than classical BSE?  (indicate as a percentage, from 0 to 100%) 
 
 5%ile value   50%ile  95%ile  
 
 
 
 
 
 

 

 
 
 
 
 
 

99.7%

Facilitator’s comments:  13 experts responded.  The Perf. Wts. solution is based on 4 scored 
experts’ views. 
 
The Perf. Wts. solution credible interval is similar to Equal Wts. solution, while the median value 
is slightly higher.  Clearly, a wide range of views is held on what the situation is in regard to this 
likelihood, which collectively engender an expression of wide scientific uncertainty.   
 
Time limitations meant the Group was unable to discuss issues in more detail. 
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1/2.5 1/6.25

 
 
Target Item 5: What is the ratio of present day vCJD infection incidence to infection incidence in 
1996?  For example, if I believe that the current rate is one, one-hundredth of what it used to 
be, I enter the value:  1/100 or 0.01. 
 
 5%ile value   50%ile  95%ile  
 
 
 
 

 
 

 

 
 
 
 

1/4.1e3

Facilitator’s comments:  11 experts responded.  The Perf. Wts. solution is based on 3 scored 
experts’ views. 
 
The Perf. Wts. solution credible interval is significantly smaller than Equal Wts. solution.  The 
median value is numerically lower -  i.e. the 2008 rate is deemed equivalent to 1 / 6.25 of the 
1996 rate – while the corresponding credible interval ranges from 1 / 2.5 to 1 / 4100.   
 
This is a Target Item where the elicitation procedure has produced an apparently meaningful 
outcome, in the sense that a different central value with narrower credible interval is obtained.  
However, time limitations meant the Group was unable to discuss it further, and decide whether 
to endorse the result. 
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1 in 2127 1 in 1.64e4

 
Target Item 6: Given that Hilton gives the value 1 in 4,225 and that Clarke gives the value 1 in 
550,000 - what are the range and median values to use to represent the prevalence of vCJD in 
the UK population in a risk model?  (Give your answer as 1 in XXXXX) 
 
 5%ile value   50%ile  95%ile  
 
 
 
 

 
 

 
 
 
 
 
 

1 in 5.3e5

Facilitator’s comments:  7 experts responded.  The Perf. Wts. solution is based on only 2 scored 
experts’ views. 
 
The Perf. Wts. solution credible interval is smaller than Equal Wts. solution.  The median value 
prevalence is numerically significantly smaller -  i.e. 1 in 164,000 – and the corresponding  
credible interval ranges from 1 in 2127 to 1 in 4.9e5.   
 
This is another Target Item where the elicitation procedure has produced an apparently 
meaningful outcome, in the sense that a different central value is obtained from that given by 
the Equal Wts. solution.  However, time limitations meant the Group was unable to discuss 
issues in more detail. 
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2.25 mths 107 mths

 
Target Item 7: What is the length of time in months/years between when a human is infected 
with vCJD and when 1 unit of their blood is capable of transmitting infection to a recipient?  (In 
other words, what is the “honeymoon period”?) 
  
 5%ile value   50%ile  95%ile  
 
 

 
 

 
 
 
 
 
 
 

475 mths

Facilitator’s comments:  7 experts responded.  The Perf. Wts. solution is based on just 2 scored 
experts’ views. 
 
The Perf. Wts. solution credible interval is notably greater than the Equal Wts. solution, in this 
case clearly due to influence of Expert 1.  The median value from the Perf. Wts. solution is 107 
months, the range from 2.25 months to 475 months.   
 
Time limitations meant the Group was unable to discuss issues in more detail, and the wide Perf.
Wts. solution credible interval in particular. 
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5. Discussion 
 
The proof-of-concept elicitation workshop attracted a gratifyingly large group of 
attendees, of who fourteen participated actively in the demonstration elicitation 
exercise.  Despite being held on a Friday, after many people had already 
attended an intense two-day IEAG meeting, there were abundant indications 
that those present involved themselves in total seriousness, and contributed 
enthusiastically. 
 
The main basis for the demonstration of an expert calibration with this group 
was a set of fourteen Seed Items, devised unilaterally by the Facilitator, without 
specialist input from the relevant domain knowledge.  From these questions, 
the performance-based EXCALIBUR global weights decision-maker (DM) was 
determined which, compared to findings from other elicitations the Facilitator 
has conducted, turned out to have an exceptionally high Calibration Score, and 
low Relative Information score.   
 
This outcome might be thought to be due to the Seed questions that were put 
together without vCJD specialist help (although the participants seemed content 
with the drafts, on the whole), or it may reflect the fact that the group of experts 
– who, in effect, volunteered for the exercise – was itself quite disparate, with 
individuals whose realms of interest and expertise might be narrower, relative to 
the spread of seed item topics.  (The group comprised: epidemiologists; 
statisticians; risk modellers; regulators, university researchers and hospital 
clinicians, coming from both Canada and the USA, and from other parts of the 
world.)   
 
A detailed appraisal of the experts’ responses in relation to all the Seed Items in 
the set indicates that it is most likely to be the diversity of the participants’ 
expertises and interests, and that this variety has given rise to what appears to 
be a DM with a relatively low information index rather than being a 
consequence of the Seed questions themselves.  This is, however, a situation 
that is often encountered with real world problems: the challenge is finding a 
viable way to synthesize diverse views with significant measures of uncertainty 
from an array of distinct and talented experts.  That said, the performance-
based DM derived from this group is well calibrated and significantly out-
performs the best individual, and thus offers a cogent basis for determining a 
rational consensus of collective views. 
 
Thus, the inference here is that, as an example of an elicitation, the present 
demonstration might have been perhaps a shade too ‘broad spectrum’, both in 
terms of the scientific and other issues embodied in the Seed and Target Items, 
and with regard to the breadth and diversity of the participants.  For advancing 
vCJD risk modeling, a future elicitation would benefit from a tighter design and 
sharper focus in both respects. 
 
In this trial application, the DM optimization identifies four experts (Nrs. 1, 5, 11, 
13) who best "represent" the group as a whole, and four further experts (Nrs. 4, 
6, 9, 10) who are marginally below the statistical significance threshold, which 
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EXCALIBUR determined for optimal performance.  Thus, for a number of 
Target (challenge) questions, it was possible to derive a rational consensus for 
the ranges of views expressed within the group, by weighted pooling of the 
responses of the highest scoring experts.  It would also be possible to extend 
the pooling to capture the additional views of the next tier of experts, if deemed 
appropriate by the problem owner. 
 
Having noted what the DM outcome indicates, in terms of a pointer for decision 
support, one important thing needs to be reiterated: it is necessary to have 
conducted the elicitation of the wider group in the first place, in order to obtain 
the essential collective statistical support for deriving the DM.  Thus all the 
experts play a role in the process that leads to optimization in the Classical 
Model. 
 
In the present exercise, nearly all Seed Item and Target Item solutions had 
large credible intervals associated with them, indicating extensive uncertainty 
within this particular group in relation to the questions posed.  Notably, the 
Equal Weights solutions for many items tended to be almost identical to the 
Performance Weights DM solutions, for Seed Item results and Target Item 
outcomes alike, and, in some cases, the Equal Weights solution actually 
produced a smaller credible interval.  This is interpreted, here, not as a failure 
of the elicitation, but as demonstration of the genuine extent of scientific 
uncertainty that almost certainly exists in respect of several challenging issues 
relating to vCJD infection risk factors. 
 
Shortage of time precluded review and possible re-elicitation of those items that 
were thus outwardly ill-constrained; this would normally be done in the case of 
a formal elicitation.  The lesson is straightforward: sufficient time needs to be 
set aside in an elicitation for iterating over as many contentious or questionable 
items as emerge from the procedure, in order to maximize the benefits of 
empanelling the group of experts in the first place.  
  
In this demonstration exercise, one resource that was particularly valuable was 
the technical stenography service, laid on by the workshop organizers.  The 
detailed transcriptions of proceedings and verbal discussions (see Appendices 
1 and 2) are an extremely helpful adjunct to an elicitation, and making such 
capability available is something to be recommended for any future elicitation. 
 
Taken overall, the main conclusions from this demonstration exercise are: 
 

• it is feasible to conduct an elicitation and weighted pooling of expert 
opinions for issues relating to parameters and variables for vCJD and 
other TSE disease risk modelling; 

 
• the scientific uncertainties involved are likely to be large, and difficult to 

quantify precisely; 
 
• an elicitation in this context needs to be restricted to and focused closely 

on topic-specific items, with the expert panel also selected with a view to 
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their individual capabilities to furnish explicit and authoritative subject 
matter expertise; 

 
• the extent and number of Seed Items and Target Items should be 

carefully controlled to ensure that the elicitation results can be presented 
back to the expert group within the same workshop, reviewed and re-
elicited, if necessary; 

 
• the group must have sufficient time to satisfy itself that all the elicitation 

findings can be critiqued and endorsed, before the workshop closes; 
 
• except in exceptional circumstances, an elicitation workshop should last 

no longer than two days; 
 
• workshop discussions and decisions should be recorded as an integral 

part of the procedure; 
 
• the scientific uncertainties involved in estimating TSE and vCJD risks are 

likely to be large and difficult to quantify precisely; however, formalized 
expert elicitation can be utilized to provide rational constraints on ranges 
of parameter variation and to deliver consensus on mechanisms for 
model validation and, as such, would be a crucial element for supporting 
decision making under conditions of uncertainty. 
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Report to the Proof of Concept Meeting 

Dr. Susie ElSaadany  
Chief 
Statistics and Risk Assessment 
Blood Safety Surveillance and Health Care Acquired Infections Division 
Centre for Communicable Diseases and Infection Control 
Infectious Diseases and Emergency Preparedness Branch 
Public Health Agency of Canada  
Adjunct Professor 
University of Ottawa 

Dr. Susie ElSaadany presented a brief review of the Public Health Agency of Canada’s (PHAC) 
Seventh Session of the Statistics and Risk Assessment Section’s International Expert Advisory 
Group (IEAG) on Risk Modelling, which had taken place over the previous two days. She 
presented PowerPoint slides to give brief summaries of the presentations made at the IEAG 
meeting. As she reviewed the slides, Dr. ElSaadany made additional comments. 

A participant said the following phrase on the slides about transmissible spongiform 
encephalopathy (TSE) infectivity in urine was incorrect: “…protease-resistant prion protein 
isoform in urine of affected animals, humans.” 

Referring to the presentation on the “traceback” phenomenon in prion infection to evaluate 
secondary transmission, Dr. ElSaadany said one issue of interest would be the environmental 
and public health impact with regard to urine. She said that while the study on human-to-
human transmission of variant Creutzfeldt-Jakob Disease (vCJD) claims that to date, no cases of 
transmission through surgical instruments have been observed, another study presented at last 
year’s IEAG session concluded that surgical instruments can sustain vCJD. The different 
perspectives of the two studies illustrate the uncertainty in this field and show how much is 
open to assumptions and input variables.  

Dr. ElSaadany said Health Canada’s work on preliminary quantitative risk assessment reflects a 
new practice of quantifying risk for senior management. 

Discussion  

Participants asked if the tonsil survey described in the presentation on the assessment of normal 
prion prevalence had been completed. One participant said the study had been completed but 
not published. The initial aim was to collect about 100,000 tonsil pairs, and the researchers have 
collected about 50,000 to date. Among those samples, approximately 9,000 were exposed to risk 
during the epidemic.  
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Why were tonsils and not appendices used? The same participant said he had explained this in 
detail in his presentation. The plan now is to collect about 50,000 appendices post-mortem, and 
that will start soon. 

One participant commented that “the way this has been set up and presented, it looks like a 
‘straw man’ exercise, like you’ve designed the study not to find anything. If that’s not the intent, 
then you should explain that in the literature somewhere.” The literature should indicate very 
clearly what the rationale was for using tonsils when there was a validated experience with 
appendices in the previous Hilton study, he said.  

There is still much work to be done before the research can be published.  

Another weakness of the study, said a participant, is that tonsils are usually obtained from 
young children. Even when working with cattle, he said, it is difficult to find bovine spongiform 
encephalopathy (BSE) in younger animals. 

A participant suggested that appendices may not be readily available post-mortem because of 
permission issues. This has become a real barrier in the United Kingdom. 

Another participant acknowledged that the presentation on the tonsil study had been “an 
interim report on a study that has severe limitations.” The age distribution was different from 
the appropriate target group, and the methodology is still subject to “some additional 
confirmatory testing.” It is just an interim result. “We’re grateful but will look for a more 
complete study, including a larger sample of the most interesting age group,” he said. 

It was noted that the heading State of the Assessment of Abnormal Prion Prevalence on the slides in 
this presentation would have to be corrected, because there is no such thing as an “abnormal 
prion”—all prions are abnormal.  

Dr. ElSaadany discussed the previous day’s presentation on pathogen inactivation technology. 
She said these technologies are not helping to address emerging issues like prions, which are a 
key issue for the blood supply. 

Regarding emerging issues, Dr. ElSaadany said if it were possible to use expert elicitation to 
communicate risk to managers more effectively, “that would be a great success.” If expert 
elicitation is a success in relation to prions, it can be used for all blood issues. She explained 
how the day’s exercise had come about and said it might lead to a full-scale expert elicitation in 
Europe in October 2008. 
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Introduction to the Elicitation Exercise 

Dr. Willy Aspinall  
Aspinall & Associates 
Beaconsfield, UK 

Dr. Willy Aspinall said this session would be a trial run and not a definitive exercise in expert 
judgment. The experts would first answer “seed questions” to calibrate their input and 
informativeness. After completing this exercise, they would then address the target questions.  

For each seed question three values were required: a best estimate, a low value to delineate the 
expert’s credible range of uncertainty, and a high value to delineate the expert’s credible range 
of uncertainty. The credible range indicated the lowest and highest values that the expert 
believed to encompass the correct answer with about 90% confidence. The best estimate was the 
median, fiftieth percentile, or “central” value of the distribution. The distribution shape was not 
necessarily to be symmetric about the median.  

Dr. Aspinall clarified the process with a number of key points: 

• The questions were meant to measure judgment, not knowledge. Experts could be expected 
to know intimately the answer to one or two of the questions, but not to know the answers 
to all of the questions. It was acceptable to answer questions based on personal information, 
but if anyone knew the answers to all of them, theprocedure would indicate that this was 
the case, and the questions would then not work as a calibration of judgment. 

• The answers were not meant to be right or wrong; they reflected “probabilistic” thinking 
and the ability to judge uncertainty.  

• The questions in the workshop exercise were based almost exclusively on the literature. 
Participants should weight their responses accordingly -   the data that appear in the 
literature may not be the true values in nature. If anyone disagreed with a particular study 
or any aspect of a study, their job was to give their best judgment regarding the results of 
the study, not what they thought the true answer would be. 

• This method was designed to synthesize the views of a disparate group with a range of 
expertise. If anyone did not understand some technical aspects of a question, they should 
respond by making their own confidence bounds sufficiently wide; they could expand or 
contract their confidence bounds to reflect their degree of confidence. An expert would be 
penalized for making these bounds too narrow and could optimize personal weighting by 
making the confidence bounds just wide enough to capture the true value. 

Discussion 

During discussion regarding the seed questions, the following points emerged: 
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• Seed Question 1:  
A participant commented that he did not know the definition of the term “depth filtration.”  

• Seed Question 2 (“Of those still alive in early 2008, how many were 50 years of age or 
older?”):  
There was uncertainty as to whether this was the appropriate question to ask regarding this 
study. Some participants said they thought the question should simply ask how many 
people were still alive in early 2008. Dr. Aspinall referred to the study and confirmed that 
the original question was correct and was answered in the published study. 

• Seed Question 5:  
A participant said he had done the same experiment and found no normal prion protein 
(PrP C) in human red blood cells. The findings of this experiment differ. The ratio of red cells 
to white cells is an issue. 

• Seed Question 6:  
The participants suggested this question should be dropped because it is non-independent. 
The question is contingent on one’s answer to Seed Question 5.  

• Seed Question 7 (“As of June 2006, how many have subsequently reported confirmed cases 
of BSE?”):  
Participants found the wording for this question confusing.  

• Seed Question 8:  
Participants were reminded to convert their financial estimate to the correct currency and to 
reflect 2004 values. 

• Seed Question 10:  
This question should be dropped because it does not address anything substantive, said 
participants. Many people could guess the dosage of Factor VIII used per patient per year in 
international units (IU). The question really tested people’s knowledge of haemophilia. 

• Seed Question 13:  
The patients referred to in this question would not necessarily know they have vCJD.  

Dr. Aspinall confirmed that some questions were better for statisticians as they would 
understand the concept of confidence intervals and could answer statistical questions well even 
if they were not familiar with the subject matter. Those parts of the survey tended to favour 
numerical, epidemiological answers.  

A participant said an expert would normally work independently and would have more time 
and access to resources to supply the best possible answer.  

Dr. Aspinall said this procedure was to elicit expertise and judgment, and assumed that experts 
were familiar with all the relevant literature and background, and did not need to revisit 
references. 
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Another participant said he was unable to remember exact numbers.  

“That happens when dealing with facts, not judgment,” said Dr. Aspinall. “Also, all numerical 
models are ‘wrong’, but some are more useful than others.” When applying the Monte Carlo 
Simulation in risk assessments for example, it is often impossible to refine the detail beyond a 
certain point and retain meaningfulness. One has to synthesize a distribution that is 
representative of all the uncertainties compounded together and then give the best estimate. 

A participant said if he were sponsoring a project to determine information, he would 
commission the project to obtain the best possible answer. An emergency situation would 
require tighter deadlines, but when making policy there is more time. 

Dr. Aspinall used British Airways as an example of a group of experts who tried this procedure 
and produced satisfactory results for its decision support purpose.  

Another participant said part of being an expert is knowing where to look for information. 
Acting as an expert based on something recalled from five years ago is different from checking 
an article. Memory is unreliable, and expertise also depends on access to appropriate sources. 

Knowledge of source information was not the skill this exercise was attempting to measure, 
said Dr. Aspinall. The goal was to determine the weight to assign each expert for his or her 
judgment. He said he had found that short-term memory of literature is good in post-graduate 
individuals, while the judgmental skill of those with real experience is even more valuable. 
“Experts can make good judgments based on present knowledge,” he said. “And this method 
can synthesize the weightings without building multi-dimensional models.” 

Dr. Aspinall likened the method to an alternative or complementary approach to an expert’s 
main professional life. For all practical purposes the results from this method can be used to 
accomplish things quickly and efficiently and just as well as results from commissioned, 
detailed research. 

A participant asked if Dr. Aspinall’s math tool would later adjust the answers to the seed 
questions into a range of acceptable responses.  

Dr. Aspinall said he would use it to derive a weighted combination, optimize the performance 
measures, and get tighter confidence bounds as he attempted to find the rational consensus of 
the best judgment of the whole group.  

He called himself a “convinced probabilist” who utilises Monte Carlo simulations for handling 
variate uncertainties. For uncertainty distributions, if the data or the model are available he uses 
them; otherwise, he brings in expert knowledge.  

To highlight the difference between probabilistic and deterministic risk assessments, he gave 
the example of the use of a deterministic method in an earthquake risk analysis. Japan’s biggest 
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nuclear power station was shut down when an earthquake struck that was about three times 
stronger than the design criterion for the station, based on a deterministic earthquake risk 
assessment. This problem would not have occurred if a probabilistic approach had been used. 

A participant said his concern was not only about judgment and memory but also about the 
ability to find and analyze information. Normally, when soliciting expert advice an expert is 
asked to review a package of core information before answering specific questions. He asked if 
the exercise could be modified to provide some core information and references for the experts 
to review before they answered the seed questions. 

Dr. Aspinall said a formal elicitation would be done in that exact way. However, the day’s 
process was a demonstrationof the procedure in practice, and there was not enough time to 
include that part of the exercise.  

As experts, the participants were the source of information and insights. Moreover, the day’s 
exercise followed two days of workshops on the subject at hand. Normally scientists do not 
work solely from memory, but they do tend to remember major and controversial issues and 
have a sense of judgment based on their general knowledge. 

Participants Complete a Seed and Target Item Questionnaire 

Dr. Willy Aspinall 
Aspinall & Associates 
Beaconsfield, UK 

The participants turned to the next stage of the elicitation procedure: the questionnaire for the 
target items for which values are sought based on the experts’ judgement. Dr. Aspinall 
distributed a handout that contained 20 questions. The first 12 were general questions about 
vCJD-susceptible and vCJD-infected populations. The suggested format was to stratify the 
population by various risk groups, such as age, genetics, type of infection, and other relevant 
factors, and then to formulate the questions around those risk groups. Dr. Aspinall had chosen 
stratification by age, but he invited other proposals. For each question, the participants were 
asked to provide their credible range of uncertainty, in low and high value, and their best 
estimate.  

He asked the participants to decide whether the responses should be indicated as a percentage 
or as a count of the total population. The participants decided to use percentages and chose the 
North American population as the basis of the questionnaire. 

The first six questions asked for the total population—the sum of “susceptibles” and 
“infecteds”—in age groups of 10–20 years, 20–30 years, 30–40 years, 40–50 years, 50–60 years, 
and 60–70 years. A participant suggested stratifying by genetic groups rather than by age. After 



SEVENTH SESSION OF THE STATISTICS AND RISK ASSESSMENT SECTION’S PROOF OF CONCEPT:  
FORMALIZED ELICITATION PROCEDURE  PAGE 7 

PUBLIC HEALTH AGENCY OF CANADA • OTTAWA, ONTARIO • MARCH 28, 2008 

some discussion, the group decided to delete the first six questions and continue with the next 
six. 

Susceptibility varies by age as well as genetic makeup, one participant said. vCJD modelling 
takes these variations into account for risk reductions and scales down the confidence intervals 
accordingly. The models need the genetic makeup distribution and the age distribution. 
However, no genetic distribution of the Canadian population is available.  

A participant said there might be some information in the database he works with. Another 
participant said genetic distributions differ among races and ethnic groups. For example, the 
Canadian and European distributions are different. Similarly, the Japanese distribution differs 
from the Caucasian distribution. 

Dr. Aspinall asked whether the three genetic subgroups MM , MV, and VV differ in 
susceptibility.  

A participant said they may only differ in terms of the incubation period. Another added that 
some may show clinical signs of illness some years after onset, while other genotypes may be 
affected, they may not have exhibited signs. Thus a good question for elicitation may be, “What 
percentage of heterozygotes would manifest the disease during their lifetime?” 

Another participant said the purpose of this exercise was to know the prevalence of vCJD, if 
there was blood and organ risk, and if there might have been carriers. He asked, “What is the 
percentage of persons that would manifest clinical disease among MV heterozygotes given 
exposure?” He said there are currently no cases of heterozygotes with clinical disease, and there 
is only one case with preclinical disease. This shows that heterozygotes are susceptible, but it 
remains unknown if they would become sick and when. This is information that might be 
elicited. 

Another participant rephrased the question as, “Given exposure, what is the probability of 
getting the disease in that genetic group?”  

Dr. Aspinall suggested posing the question like a thought experiment: “Of 10,000 people orally 
exposed, how many would contract the disease?” 

One participant proposed making the assumption that all genotypes have the same incubation 
period and asking for the relative susceptibilities among the different genotypes. Another 
participant said the incubation period cannot be the same, as no new cases have occurred since 
the MM case in 1984.  

There was great value in discussing and formulating valid questions as a group, said one 
participant. It allowed the group to agree on the basic data. He added that some MV cases have 
been detected in preclinical disease. Consequently, it indicates a potential risk, but how big? 
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Dr. Aspinall said that in the full exercise, questions would be broken into sub-questions to 
handle such subtleties. He added that the group now understood what this type of elicitation 
involved. Participants had also identified the need to formulate and refine the questions in a 
more controlled way, as questions may have had different meanings to different people. A 
formal elicitation typically takes two days and after receiving all the responses, he processes 
them overnight and continues the procedure the next day. 

The participants formulated another version of the question: “What is the relative susceptibility 
of MV to MM persons to infection with equal oral exposure?” The group agreed to resume the 
discussion after the lunch break and to attempt to define up to about seven questions. 

Elicited Responses Presented and Reviewed 

Dr. Willy Aspinall 
Aspinall & Associates 
Beaconsfield, UK 

After further consultations with participants over the lunch break, Dr. Aspinall prepared three 
elicitation target questions to start the afternoon discussion. Experts were asked to provide both 
their credible range and their best estimate, using three values, for the following: 

Question 1: 
What is the relative susceptibility of MV compared to MM to become infected after equal oral BSE 
exposure (using zero to 100 as a percentage)?   

Question 2: 
What is the relative susceptibility of VV compared to MM to become infected after equal oral BSE 
exposure (using zero to 100 as a percentage)? 

Question 3: 
What is the size of the bovine-to-human species barrier? 

Discussion 

A participant said the other challenge question was to compare the susceptibility of VV to MM. 
Also, Question 3 was a fairly strong function of Question 1, he said, and while questions 1 and 2 
did not get at the prevalence rate directly, they were still helpful. 

Another participant suggested “What is the size of the bovine-to-human species barrier in the 
MM genotype?” for Question 3. It effectively asks if a milligram will affect one in 100 cows, how 
many milligrams will affect a human being? 

A participant said Question 3 was very important. 
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A participant suggested specifying one genotype to make a focus question and from there, 
calculating the other genotypes.  

Another recommended asking the experts how many strains of BSE they anticipated would be 
discovered or verified in the future.  

Dr. Aspinall proposed specifying how far in the future, since politicians tend to think only in 
terms of the next election.  

A participant said active surveillance will be decreasing in the near future, at least in the 
European Union (EU), and consequently, fewer and fewer cases will be detected. He said he 
was more interested in the experts’ opinions on whether there would be strains detected that 
might be more virulent for humans than cattle. 

Another participant stated that a feed ban would also lead to fewer cases and might even lead 
to self-extinguishment.  

The first participant said he was thinking of sporadic CJD (sCJD) rather than feed-borne BSE 
transmission. Sporadic agents are likely the ones that will continue to exist. 

Dr. Aspinall suggested the wording, “What is the probability in the next 10 years of a new 
sporadic strain more virulent for humans than cattle?” 

The group worked with different variations: “spontaneous generation of a new strain,” 
“virulence relative to current strains,” and “risk probability of a new strain other than classical 
BSE.” It agreed on the following wording for Question 4: “What is the likelihood of the 
existence of an undiscovered human pathogenic TSE strain other than classical BSE?” This was 
to be indicated as a percentage. 

Dr. Aspinall proposed introducing an element of surprise: “How surprised would you be if 
there was another strain?” 

“Not surprised at all,” responded a participant, because TSE arose from the “universe of 
strains” that were not pathogenic to humans. He said using the surprise element would change 
things, but suggested revising Question 3 to: “What is the size of the bovine-to-human species 
barrier in the MM genotype for oral exposure to the classical BSE agent?” 

The group discussed how to answer Question 3. Participants decided it was a ratio. For 
example, infecting a human might take 10 times the dosage that would infect a cow. Comparing 
cows to humans, a response of “one” would indicate no barrier, and a response of “less than 
one” would indicate that humans are more susceptible than cattle. Such a negative species 
barrier is possible. For example, some scrapie agents are more virulent in goats than in sheep. 
Therefore, if comparing sheep to goats, the barrier would be less than one. 
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The scientific steering committee (SSC) recommends using a relatively conservative value 
between 10 and 1,000 when providing a risk assessment of a species barrier, said a participant.  

Dr. Aspinall suggested also asking for the median in the range. 

The final wording for Question 3 was:  

 What is the size of the bovine-to-human species barrier in the MM genotype for oral 
 exposure to the classical BSE agent? Given that the SSC recommends a range from 101 to 
 103, what range would you give for a scientific evaluation? Place your median in the range 
 to indicate which ‘skew’ you’d like to adopt. 

Dr. Aspinall reiterated that the normal elicitation procedure would provide an opportunity to 
edit the language later. The questions resulting from the day’s exercise will not be published, 
but will only contribute to a dry run of the model and to lessons learned.  

He also said the Excalibur computer program can identify the experts by initial and name, but 
the calibration of the experts’ input and “informativeness” will refer to the experts by number 
only, not by name.  

Initially the hypothesis was all of the experts would have equal weightings in the elicitations. 
The calibration tests this hypothesis by asking the experts a set of seed questions, computing the 
relative scores, and ranking their expertise based on their scores. For example, experts 1, 2, and 
3 may be weighted at 0.3, 0.3, and 0.2 respectively.  

This method possesses the unique feature of providing empirical control of the weighting of 
experts. “It uses a mathematical optimization procedure to produce a very informative 
outcome,” said Dr. Aspinall. He added that he has done approximately 45 formal elicitations 
under contract in different domains of science and engineering. Only occasionally does the 
program find no well-calibrated experts or fail to provide an informative outcome. 

Feedback from Participants 

Dr. Dr. Willy Aspinall  
Aspinall & Associates 
Beaconsfield, UK 

The group discussed the target items questionnaire. A participant asked if there is a minimum 
required dosage of BSE agent to get an infection with vCJD. This led to further discussion and 
to attempts to formulate some quantitative dose-response questions. 

Dr. Aspinall said this is a complex issue that requires its own workshop.  
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Another participant suggested sticking to model data or doing a conservative, linear, low-dose 
definition. For example, relating one prion to one disease occurrence.  

The next participant changed the terminology to “one infectious unit” based on operational unit 
terms. He added as dilution increases, the clinical response to the agent decreases.  

Another participant said that in a Poisson Distribution in a sigmoidal curve there is always a 
measurable risk for even one molecule.  

A participant said in his opinion, the curve is not sigmoidal but linear. Since there will be some 
who disagree, he suggested the following questions: 

• Is the dose response to BSE a linear relationship even at low doses? 

• Is there a minimum required dosage of BSE agent to get infection with vCJD? 

There is a toxicological effect where one might dilute a particle that can cause infection, but the 
probability is that dilution would not change the infectivity. Probability is reflected in the use of 
the term “infectious unit” rather than using a physical entity such as a prion. 

Another participant said a low-dose exposure given repeatedly can appear more infectious. 

A participant said he had tried many times to obtain funding to resolve the crucial question of 
whether the infectivity of a single infectious unit could survive even when diluted in a large 
pool of plasma. The elicitation question would be, “What is the probability that the BSE agent 
can be removed by dilution?” 

Another participant suggested the question, “What is the probability that the BSE agent can be 
diluted out of a sample?” 

Dr. Aspinall asked if it could be posed as a quantitative question, but the participants said it 
would be difficult. 

Assume a linear relationship of one exposure is equal to one infectious dose and one disease, 
suggested a participant. If a traveller goes to the United Kingdom and eats one bite of beef, it 
equates to one exposure, she said. And under the same assumption, if someone stays two days 
in the United Kingdom, that equates to two exposures. 

Another participant said that one must consider the cumulative exposure of the population to 
BSE. “Regardless of whether the length of time was one hour or one year, the infectious unit still 
contributes in the same way,” he said. 

Two participants said the United States, United Kingdom, Canada, Australia, and France all 
agreed on this assumption a few years ago. Health Canada made a donor deferral policy based 
on this risk assessment. The confidence intervals were very wide and had to be scaled down to 
prevent species variances. Other scale adjustments were made as well. 
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Participants discussed dividing prevalence into two issues. One said, “The prevalence of 
infection” is broader and if the question simply said prevalence then people would choose 
between the two issues.  

Another participant said Question 15 dealt with sub-clinical infections.  

One participant said the question was difficult because of the division by age groups, and 
another said it was an unfortunate division because children of a certain age should have a 
lower rate of prevalence, considering the time before feed controls and full compliance.  

Another participant said deciding if susceptibility is based on age is something he would want 
to calculate on paper and think through.  

“The uncertainties of that are probably huge,” said one participant and added that, perhaps the 
age “bins” were too small.  

The participants discussed the phrasing of the prevalence of infections since 1996, or the rate of 
infections after 1996, and of working out the prevalence as a percentage.  

Dr. Aspinall said he liked the idea of making it a relative rate.  

Participants then talked about breaking the timeline into waves and whether the first and 
second waves would be defined as “auto-route” and “second-route transmission.”  

One participant said if all the information known so far was wrong, then everything would 
change.  

More discussion followed about how, and whether, to use 1996 as a dividing point. Participants 
formulated the question: “What is the ratio between the rate of new vCJD infections after 1996 
and the rate of infections before 1996?” 

Participants discussed if the rate should have changed since 1996. Some said the rate should not 
have changed since then, because there have not been any policy changes in the United 
Kingdom since 1996.  

A participant asked if it could be considered a declining rate and whether the high-risk period 
would be considered 1986–1996 or whether it should extend back to 1980.  

One participant said the question was about prevalence, not incidence, and the two rates would 
be different.  

“What the question is actually getting at,” said another participant. ”Was how effective the 
policies are at affecting the rate of new infections.”  

Discussion turned to changing the terminology from “ratio” to “percentages” and which would 
be easier to determine. A participant said it is a percentage change relative to the rate of 
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incidence. “You’re talking about the incidence of infections before, compared to the incidence 
after,” he said. “If you want to see a percentage, then you must use ‘percent change.’ This is 
epidemiological language.”  

Another participant asked whether saying something is 98% effective means it is 98% better 
than it was in 1996. The participants then discussed the calculations—to multiply the number 
before 1996 by 100% minus 98%—to measure the prevalence from 100% minus how effective 
their controls were.  

One participant said this calculation would give a number of new cases.  

How was the new prevalence being estimated after 1996? Prevalence, one participant said, 
means different things, and “We were using it to mean everybody that was infected and 
everybody capable of being infected, which might be everybody—or it might not be 
everybody,” he said.  

Discussion ensued about the language specificity in the question and Dr. Aspinall asked the 
group if it thought the question should read “percentage change,” which would allow for 
change up or down.  

One participant thought the word ratio would be less confusing than percent. Dr. Aspinall said 
he agreed.  

The target question was rephrased to read, “What is the ratio of new infection incidence in 1996 
to new infection incidence in the present?” 

The group then addressed Question 5 on the calibration sheet: “What is the ratio of present-day 
vCJD infection incidence in relation to infection incidence in 1996?”  

One participant asked about comparing the United Kingdom, the United States, and Canada.  

There was some discussion around converting the numbers to a percentage change.  

Participants talked about whether Question 6—“What proportion of the incubation period is 
infectious for primary infection?”—referred to primary infection or to human-to-human 
infection. One said the phrase “window period” would clarify that the question referred to the 
time between being infected and becoming infectious, the meanings of which are similar 
although not the same.  

Another participant suggested using the word “contagious” instead because in animals it can be 
transmissible even if they are not contagious.  

Participants discussed the incubation period, the number of years of incubation for orally-
acquired infection, and the number of years prior to onset transmission recorded. In one case, it 
was three and a half years prior to onset. 
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A participant said an informative question would be, “What is the time, in weeks or months, of 
the blood-borne transmissibility of vCJD?” Participants discussed whether this would be the 
same for persons with 12-, 20-, or 50-year incubation periods. One said it does not matter, for in 
modelling it is the time when individual becomes infectious that matters. Some have infections 
but have not developed clinical disease. Another said, “The incubation period is an impossible 
number.” 

There was discussion around the percentage of the incubation period when the individual is 
infectious. The question is trying to figure out where infectibility lies during the incubation 
period.  

The questions were developed by someone studying cross-contamination through dental and 
surgical instruments, said one participant. Dr. Aspinall said he interpreted the question to refer 
to the period of infectivity—if someone undergoes surgery the day after consuming infected 
meat, are the surgical instruments immediately infected, or is there an incubation period?  

A participant asked how it is possible to put a firm number on that period. After injecting an 
animal, another said, the question he could answer was how long after the injection he could 
detect infection in the blood. Another said the modellers were looking for a period of time after 
which one must be careful about blood transfusion.  

One participant asked if a long incubation period also means longer until the person is 
infectious. It might depend on whether the transmission is from or to, MM or VV, said another.  

After further discussion of the time period from incubation to becoming infectious, Dr. Aspinall 
asked, “Is there a honeymoon period?” When one participant said the answer is yes and no, Dr. 
Aspinall queried, “What is the honeymoon period?” Further discussion concluded that it is a 
percentage of the total period.  

Another participant said he did not find it valuable to ask what the incubation period is if four-
fifths of cases will never come down with the disease. This led into a discussion of right and left 
truncation and how to define the incubation period for those four-fifths. One group member 
said there is no incubation period. Defining the incubation period is a good question for 
classical CJD, said another, but not for vCJD. Some individuals become carriers without 
developing the disease. Perhaps the question should split people into “symptomatic” and 
“asymptomatic.” Dr. Aspinall asked why it is a matter at all. “If someone is infected,” he asked. 
“Is there a honeymoon period during which the person is not transmitting?” One participant 
said he believed so but there is no hard data. Another said, “There is a real paucity of data on 
infections in human beings.” 

A participant said the question he was most interested in having his colleagues answer was Dr. 
Aspinall’s sample question: “What distribution values should be used to represent the 
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prevalence of vCJD in the UK population in the risk model?” Participants discussed the 
numbers one in 100,000 and data analysis for Factor XI (FXI), as well as how some data analyses 
were off because of different interpretations of the number. One participant said the Clarke and 
Ghani number is 1.8 per million, which when multiplied, becomes about 120.  

The group discussed the use of a number rather than a rate. One participant suggested 
rephrasing the question as: “What is your estimation of the prevalence of vCJD in the UK 
population, given…?” Another said the Hilton number and the Clarke values were being 
misinterpreted. Dr. Aspinall said he considered them both declared as proportions. The 
participant did the calculations and came up with a revised target Question 6: “Given that 
Hilton uses the value one in 4,225 and that Clarke uses the value one in 550,000, what is the 
value which represents the prevalence of vCJD in the UK population to be used in a risk model? 
(Give your answer as one in XXXXXX).”  

Participants then answered elicitation target questions 6 and 7. To clarify the meaning, the 
wording of target Question 7 was changed from “What is the length of time, in months/years, 
between when a human is infected with vCJD and when their blood becomes infectious (the 
‘honeymoon period’)?” to read instead: “What is the length of time, in months/years, between 
when a human is infected with vCJD and when one unit of their blood becomes able to transmit 
infection?” There was some discussion around the timing and mode of infection—through 
lymphoid tissue, blood, and gut—and how it is transmitted.  

Dr. Aspinall said he would remain in Ottawa for one day to work with the response numbers 
and the input from the day’s session. He thanked everyone for their contributions. He would 
formulate the results as if they were from a real elicitation, anonymize the data so it was not 
possible to determine which expert was which, and provide a draft report for the group to 
comment on and critique. Normally, Dr. Aspinall said, he would process the data that night, 
revisit and redefine questions, and re-examine the evidence basis. Two days, he said, is really 
the maximum for this type of workshop: orientation the first morning and discussion the first 
afternoon. The maximum number of questions that can be dealt with in an elicitation workshop 
is 30. Any more than that is too exhausting in that amount of time. 

A participant said this was a good approach and tapping a wider scope of opinions on an issue 
could be more contentious.  

Dr. Aspinall said he had not encountered a contentious event yet, but he would ask Roger 
Cooke and others who had done more of these workshops if they had. “It is one of the skills of a 
facilitator,” he said. “to manage the situation and not allow it to get to the point of being 
contentious.” When people realize the goal is to arrive at some commonality, they tend to 
become less concerned about their opinions being respected by their colleagues—and a little 
levity helps too. 
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Closing Remarks 

Dr. Susie ElSaadany 
Chief 
Statistics and Risk Assessment 
Blood Safety Surveillance and Health Care Acquired Infections Division 
Centre for Communicable Diseases and Infection Control 
Infectious Diseases and Emergency Preparedness Branch 
PHAC 
Adjunct Professor 
University of Ottawa 

Dr. ElSaadany thanked all of the participants, and Dr. Aspinall, for their participation and said 
this two-day meeting has become the icon of PHAC. The meeting will continue to happen with 
or without the grant,” she said.  

She asked the participants to tell her how the meeting had helped as a public health agency and 
what impact it had on their agency and on their decisions.  

Dr. ElSaadany said she had received a call a few weeks earlier from the Department of National 
Defence (DND), asking about the risk of vCJD for soldiers in Kandahar who receive walking 
blood donor transfusions from UK soldiers. The media was calling DND, and it wanted an 
answer within two hours.  “I called my network, this network, got input, had an answer 
approved by her management and was able to provide an answer to DND within two hours,” 
said Dr. ElSaadany. She added it was this type of comment on the value of this network and 
these meetings that she wanted to receive from the participants. 
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Seventh Session of the Statistics and Risk Assessment Section’s 
International Expert Advisory Group on Risk Modeling:  
Expert elicitation workshop, Ottawa 26 – 28 March 2008 
 
 
ELICITATION TARGET QUESTIONS 
Friday March 28, 2008 
 
Note: the seven target questions (items) recorded below were devised by the expert group 
in open session during the workshop, and replaced some draft questions that had been 
prepared in advance. An additional eight other questions were proposed (see below), but 
time was too short to consider them during this workshop; they are reported here in case 
they can be assessed in some future expert elicitation exercise. 
 
Definitions/Assumptions: 

• Incubation period; from infection to clinical signs 
• Window period; from true infectiousness to detected infectiousness? 
• Transmissibility does not correlate with incubation period 

 
Please provide both your ‘credible range’ and your ‘best’ estimate (3 values) 
 
1. What is the relative susceptibility of MV compared to MM to become infected after 
equal oral BSE exposure?   
(0 to 100%, as a percentage) 
 
 
Your low value  best estimate high 
 
 
2. What is the relative susceptibility of VV compared to MM to become infected after 
equal oral BSE exposure?   
(0 to 100%, as a percentage) 
 
 
Your low value  best estimate high 
 
3. What is the size of the bovine to human species barrier in the MM genotype for oral 
exposure to the classical BSE agent?  Given that the SSC recommends a range from 101 to 
103, what range would you give for a scientific evaluation?  Place your median in the range 
to indicate which ‘skew’ you’d like to adopt. 
 
 
Your low value  best estimate high 
 
4. What is the likelihood of the existence of an undiscovered, human pathogenic TSE strain 
other than classical BSE?  (indicate as a percentage, from 0 to 100%) 
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Your low value  best estimate high 
 
 
5. What is the ratio of present day vCJD infection incidence to infection incidence in 
1996?  For example, if I believe that the current rate is one, one-hundredth of what it used 
to be, I enter the value:  1/100 or 0.01 
 
 
Your low value  best estimate high 
 
 
6. Given that Hilton gives the value 1 in 4,225 and that Clarke gives the value 1 in 550,000 
- what are the range and median values to use to represent the prevalence of vCJD in the 
UK population in a risk model?  (Give your answer as 1 in XXXXX) 
 
 
Your low value  best estimate high 
 
 
 
7. What is the length of time in months/years between when a human is infected with vCJD 
and when 1 unit of their blood is capable of transmitting infection to a recipient?  (What is 
the “honeymoon period”?) 
 
 
Your low value  best estimate high 
 
 
 
 
Draft questions  
(not attempted in elicitation because of time constraints) 
 
What is the period between when someone is infected and when they become detected as 
transmissible?  
 
What is the time in months between becoming infected (primary infection through 
ingestion of infected material) and blood borne transmissibility of vCJD? 
 
At what point in months after infection does a patient become infectious?   
 
After what percentage of the incubation period does a patient become infectious? 
 
How many people in the UK are infected with vCJD? 
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Is there is a minimum required dosage of BSE agent to get infection with vCJD? 
 
What is the probability that the BSE agent can be diluted out of a sample? 
 
A semi-qualitative dose-response question: is the dose response to BSE a linear 
relationship even at low doses? (i.e. what is your probability for this being the case?). 
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Appendix 3   Original Elicitation Questionnaire (includes Seed 
Items) 
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Seventh Session of the Statistics and Risk Assessment Section’s 
International Expert Advisory Group on Risk Modeling:  
Expert elicitation workshop, Ottawa 26 – 28 March 2008 
 
First, some ‘seed’ questions for calibrating individual expert’s inputs and 
‘informativeness’ in order to compute relative scores via EXCALIBUR for weightings 
in the elicitation of target items.   
 
Please provide both your ‘credible range’ of uncertainty (low value / high value), and 
your ‘best’ estimate or judgement.  The credible range should indicate the lowest and 
highest values you believe must encompass the ‘correct’ answer with about 90% 
confidence (i.e. there is only a 5% chance the value falls below your lower value, and 
only a 5% chance it is higher than your upper value).   
 
Your ‘best’ estimate should be the median (50%ile) value of the distribution.  The 
distribution shape need not be symmetric about the median. 
 
Your name or initials ………………………:………………………………………………… 
(in case the facilitator needs to check ambiguities in handwritten entries) 
 
 
[1] Seed 1:  In a study to identify if process steps used in plasma fractionation have 
capability of removing agents of human transmissible spongiform encephalopathy (TSE), 
sixteen fractionation steps were investigated separately by adding a preparation of hamster 
adapted scrapie 263K to the starting material at each process step and determining the 
distribution into resultant fractions of protease-K-resistant (abnormal) prion protein by 
Western blot analysis. A number of process operations were found to remove abnormal prion 
protein to the limit of detection of the assay.  
A depth filtration in the albumin process was found to produce removal of TSE agents 
with at least what minimum log reduction (LR)? 
 
Your low value  best estimate high 
 
Foster et al 2000.Studies on the Removal of Abnormal Prion Protein by Processes Used in the 
Manufacture of Human Plasma Products. Vox Sang. 
 
 
[2] Seed 2: In a summary produced by the UK Blood Transfusion Service “Transfusion 
Medicine Epidemiology Review (TMER)”, on the fate of recipients of labile blood 
components donated by vCJD donors in UK, 66 cases were traceable.   
Of those still alive in early 2008, how many were 50 years of age or older?  
 
Your low value  best estimate high 
 
Source: Transfusion Medicine Epidemiology Review (TMER), UK Blood Transfusion Service National 
CJD Surveillance Unit (accessed March 2008) 
 
 
[3] Seed 3: In the same TMER summary, on the fate of recipients of labile blood 
components donated by vCJD donors in UK, 66 cases were traceable. 
In those who haven't survived to date (i.e. early 2008), what is the median age 
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(in years) at death? 
 
Your low value  best estimate high 
 
Source: Transfusion Medicine Epidemiology Review (TMER), UK Blood Transfusion Service National 
CJD Surveillance Unit (accessed March 2008) 
 
[4] Seed 4: In the (same) UK Blood Transfusion Service “Transfusion Medicine 
Epidemiology Review (TMER)”, thirty-one vCJD cases were reported to have been blood 
donors.  Four additional cases who were not reported to have been blood donors were found 
to be registered with UKBTS.  One of these cases was found to have been a blood donor 
while the other three cases were registered as donors but never made any donations.   
Twenty-four of the cases have been traced at blood centres including the four additional cases 
mentioned above.  Components from 18 of these individuals were actually issued to 
hospitals.  It has been established that 66 components were transfused to named recipients. 
 
In the reverse study, 14 vCJD cases were reported to have received blood transfusions in the 
past.  Checks revealed that of these 14 cases, one was not transfused, 4 had transfusions 
which pre-dated available records (pre 1980), and 9 had records of transfusion that could be 
traced.   These nine had received 207 donor exposures that have been traced to 190 named 
donors, two of whom had vCJD.     
For the nine patients, what was the highest number of components received by any 
individual patient? 
 
Your low value  best estimate high 
 
Source: Transfusion Medicine Epidemiology Review (TMER), UK Blood Transfusion Service National 
CJD Surveillance Unit (accessed March 2008) 
 
[5] Seed 5:  In an experimental study, leucocyte subpopulations from normally healthy 
individuals were identified by recognized combinations of fluorochrome-conjugated 
antibodies to CD markers and stained by different monoclonal antibodies (MAb) to 
normal cellular prion protein (PrPC), including the 3F4MAb. Cell preparations were 
examined by three-colour flow cytometry. Using manufacturer's indicated methods, and 
regression equations from the log10 relationships between fluorescence and molecules 
bound, the apparent number of MAbs bound for stained and unstained cell populations 
were calculated, and the specific anti-PrP binding was found by subtracting unstained values 
from stained values. The calculated amounts of surface expressed PrP per cell population for 
a healthy individual's blood were tabulated.  Using values from this table and mean values for 
normal adult ranges for leucocytes, the contribution by different cellular elements 
(granulocytes, mononuclear cells, and platelets) to total cellular prion protein (total molecules 
of cell expressed PrP) in a nominal whole blood donation of 450 ml could be calculated.  
What percentage of the estimated total molecules of expressed PrP were mononuclear 
leucocytes? 
 
Your low value  best estimate high 
 
Barclay et al 1999 Distribution of cell-associated prion protein in normal adult blood determined by 
flow cytometry.  British Journal of Haematology, 
 
[6] Seed 6: Following Barclay et al. and Seed Item 5 above, what is the number of 
mononuclear cells contributing to total cellular prion protein (molecules of cell 



 Expert Judgment Elicitation using the Classical Model and EXCALIBUR 

 3

expressed PrP) in a nominal whole blood donation of 450 ml? 
 
Your low value  best estimate high 
 
Barclay et al 1999 Distribution of cell-associated prion protein in normal adult blood determined by 
flow cytometry.  British Journal of Haematology, 
 
 
[7] Seed 7: In a four-level categorisation of 65 countries assessed by the 
Geographical BSE Risk Assessment GBR  (from the European Food Safety 
Authority Scientific Report on GBR Assessments), of the 36 countries 
classified as GBR III ('BSE likely but not confirmed') as of June 2006, how 
many have subsequently reported confirmed cases of BSE? 
 
Your low value  best estimate high 
 
D. Heim, I. Gardner, E. Mumford & U. Kihm 2006 Risk assessment and surveillance for bovine 
spongiform encephalopathy. Rev. sci. tech. Off. int. Epiz., 25 (3), 937-950 
 
[8] Seed 8:  From the same source (Heim et al), what was the estimated cost in 
Euros (€) per positive BSE case detected through testing 9.5 million routinely 
slaughtered cattle in the European Union in 2004? 
 
Your low value  best estimate high 
 
D. Heim, I. Gardner, E. Mumford & U. Kihm 2006 Risk assessment and surveillance for bovine 
spongiform encephalopathy. Rev. sci. tech. Off. int. Epiz., 25 (3), 937-950 
 
[9] Seed 9: Goldmann discusses the genetic variation of the PrP gene in the context of BSE.  
The discovery that ovine PrP polymorphisms influence the susceptibility to scrapie and BSE 
and modulate the disease progression, has lead to an important search for polymorphisms and 
mutations not just in other ruminants, but also in other phylogenetic groups. This dataset is an 
important source of information underpinning the search for mechanisms that link PrP with 
TSE susceptibility and resistance and will also be of benefit to assess normal PrP function. 
The PrP gene is now one of the most sequenced genes.  More than a hundred species have 
been analysed and in some species several hundred or even thousands of individual 
sequences have been recorded in research programmes.  About 40 archetypal PrP sequences 
are available from the families Cervidae and Bovidae alone. The total of all currently 
available species PrP gene sequences is reportedly about 155.  
What is this total number when all allelic variants based on amino acid polymorphisms 
are counted as well? 
 
Your low value  best estimate high 
 
Goldmann W. 2008  PrP genetics in ruminant transmissible spongiform encephalopathies. Vet. Res. 
(2008) 39:30 
 
[10] Seed 10: The FDA TSE Advisory Committee met on December 15, 2006 to discuss 
issues, including FDA’s Risk Assessment for vCJD potentially associated with the use of US 
Licensed human plasma-derived Factor VIII (pdFVIII, antihemophilic aactor) products.  In 
the supporting data, risk modeling parameters were reported that indicated a total of 578 
severe HA patients in USA were under a prophylaxis treatment regimen with no inhibitor, 
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represented for modeling purposes by a hypothetical plasma-derived FVIII Product with 4-6 
log10 manufacture process reduction of vCJD Agent.   

What is the estimated mean quantity of Factor VIII used per patient per year in IU? 

 
Your low value  best estimate high 
 
Source: FDA TSEAC website 
 
 
[11] Seed 11: In the FDA vCJD risk model, when a vCJD infection prevalence based on 
estimate of 1 in 4,225 by Hilton et al (2004) is used as input, what is the modelled 95% 
confidence value for potential vCJD risk per person per year for the severe HA patients in 
USA under the prophylaxis treatment regimen with no inhibitor, mentioned in Seed Item 10?  
Please give your answer as xxxxxx when expressed in terms of “1 in xxxxxxx”. 
 
Your low value  best estimate high 
 
Source: FDA TSEAC website 
 
 
[12] Seed 12: A survey of NHS trust decontamination facilities in England began in 
October 2000, in which the condition and age of sterilizers had to be reported.   
What percentage of sterilizers were more than 16 years old? 
 
Your low value  best estimate high 
 
 
Source: A Review of the Decontamination of Surgical Instruments in the NHS in England.  
Department of Health - NHS Estates, 2001. 
   
 
[13] Seed 13: On past experience, what percentage of people with vCJD will see a 
psychiatrist at some stage of their illness? 
 
Your low value  best estimate high 
 
 
Source: Spencer et al, 2002 First hundred cases of variant Creutzfeldt-Jakob disease: retrospective 
case note review of early psychiatric and neurological features. BMJ, 324,1479-1482. 
 
 
[14] Seed 14:  ARecombinant human albumin (rHA) is a highly purified animal-, virus-, 
and prion-free product developed as an alternative to human serum albumin (HSA), to which 
it is structurally equivalent. An investigation compared the safety, tolerability, and 
pharmacokinetics/pharmacodynamics of rHA with HSA. Two double-blind, randomized 
trials were performed in healthy volunteers using intramuscular (IM) and intravenous (IV) 
administration. The IM trial included 500 volunteers, each receiving 5 repeat doses of 5 
mg (100 subjects), 15 mg (100 subjects), or 65 mg (300 subjects) of rHA or HSA. Thirty 
volunteers participated in the IV trial, each receiving ascending doses (10 g, 20 g, and 50 g) 
of either rHA or HSA. In both trials, all adverse events were recorded and conventionally 
classified; potential allergic responses were also monitored. Blood samples were taken in 
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both studies to test for IgG or IgE antibodies against test products and potential impurities. 
For the IV study, pharmacokinetic/pharmacodynamic assessments were performed, including 
measurement of serum albumin, colloid osmotic pressure, and hematocrit pre- and 
postinfusion. Although the study was designed to assess the safety and tolerability of rHA as 
an excipient for pharmaceutical and biological products, the data indicate that rHA could be 
developed for all medical applications in which HSA is currently used.  In this context, it was 
noted the effective distribution of infused rHA beyond the central plasma compartment 
becomes particularly important.   
What was the reported maximum albumin increase in g/L after 50-g IV dose? 
 
Your low value  best estimate high 
 
 
Source: Bosse et al 2005 Phase I Comparability of Recombinant Human Albumin and Human Serum 
Albumin.  J. Clin. Pharmacol. 45; 57-67. 
 
[15] Seed 15:  To prevent secondary transmission through blood components, several 
countries have started to exclude as donors persons who have received a blood transfusion. 
The effectiveness of this measure has been investigated numerically using a dynamic age-
structured model, based on German epidemiologic data: 1) blood donor activities from ¼ 
million donors, 2) a case-control study on CJD, 3) age distribution of recipients, and 4) death 
of recipients of blood transfusions. The model predicts that an infection like vCJD, which has 
been introduced into the population by the alimentary route, could not become endemic by 
transfusion alone and that only <1% of cases would be avoided by excluding from blood 
donation those persons who have received a transfusion.   

Length of vCJD incubation period plays a major role in transmission dynamics and was 
subject to a sensitivity analysis by assuming two different mean periods in the model: 16 
years and 50 years.  With additional assumptions: 1) donors are not excluded, and 2) 100 % 
infectivity, for persons receiving transfusions what is the percentage reduction in the 
modeled total epidemic death toll for the longer incubation period? 
 
 
Your low value  best estimate high 
 
 
Source: Dietz et al. 2007 Blood Transfusion and Spread of Variant Creutzfeldt-Jakob Disease 
Emerging Infectious Diseases. Vol. 13, No. 1, 89-96
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Now we come to the meat of the elicitation: the following questions are the target items for which 
values are sought, based on your judgment. 
 
As for the seed items, please provide both your ‘credible range’ of uncertainty (low 
value / high value), and your ‘best’ estimate or judgement.  The credible range should 
indicate the lowest and highest values you believe must encompass the ‘correct’ 
answer with about 90% confidence (i.e. there is only a 5% chance the value falls 
below your lower value, and only a 5% chance it is higher than your upper value).   
 
Your ‘best’ estimate should be the median (50%ile) value of the distribution.  The 
distribution shape need not be symmetric about the median. 
 
Example: What distribution values should be used to represent the prevalence of vCJD 
in the UK population in the risk model (1 in ??????): 
 
Your low value  best estimate high 
 
Comments……median between Clarke & Ghani and Hilton; maybe less than 
Clarke & Ghani, but sure less than Hilton…………………………………………… 
 
 
################################################################### 
General questions about the susceptible and infected populations  
Suggestion is to stratify the population (both infecteds and susceptibles) by age, 
genetics, type of infection and any other relevant factors.  Experts can modify or refine 
the groups they initially proposed if they wish (although record of the original stratification 
should be kept). I f  experts are confused with supplying their own groups, a simple age-
stratified prevalence in bins of 10 years (or something like this) could be suggested. 
Prevalence estimates can be given in any form (ideally in a form the experts 
understand most). 
(Experts should be allowed flexibility in how they answer this question. This is before they 
are asked to estimate prevalence.) 
Is this as %age of total population, or count? 
 
Target 1: Stratified by age: what is the total population (i.e. the sum of susceptibles and 
infecteds) in the group 10 – 20 years old? 
 
Your low value  best estimate high 
 
Comments……………………………………………………………………………………
………………………………………………………………………………………………… 
 
 
Target 2: Stratified by age: what is the total population (i.e. the sum of susceptibles and 
infecteds) in the group 20 – 30 years old? 
 
Your low value  best estimate high 
 
Comments……………………………………………………………………………………
………………………………………………………………………………………………… 
 

10,000 
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Target 3: Stratified by age: what is the total population (i.e. the sum of susceptibles and 
infecteds) in the group 30 – 40 years old? 
 
Your low value  best estimate high 

Comments……………………………………………………………………………………
………………………………………………………………………………………………… 
 
Target 4: Stratified by age: what is the total population (i.e. the sum of susceptibles and 
infecteds) in the group 40 – 50 years old? 
 
Your low value  best estimate high 

Comments……………………………………………………………………………………
………………………………………………………………………………………………… 
 
Target 5: Stratified by age: what is the total population (i.e. the sum of susceptibles and 
infecteds) in the group 50 – 60 years old? 
 
Your low value  best estimate high 

Comments……………………………………………………………………………………
………………………………………………………………………………………………… 
 
Target 6: Stratified by age: what is the total population (i.e. the sum of susceptibles and 
infecteds) in the group 60 – 70 years old? 
 
Your low value  best estimate high 

Comments……………………………………………………………………………………
………………………………………………………………………………………………… 
 
################################################################### 
 
Prevalence 
 
Target 7: What is the prevalence of infection in the group 10 – 20 years old? 
 
Your low value  best estimate high 

Comments……………………………………………………………………………………
………………………………………………………………………………………………… 
 
Target 8:  What is the prevalence of infection in the group 20 – 30 years old? 
 
Your low value  best estimate high 

Comments……………………………………………………………………………………
………………………………………………………………………………………………… 
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Target 9: What is the prevalence of infection in the group 30 – 40 years old? 
 
Your low value  best estimate high 

Comments……………………………………………………………………………………
………………………………………………………………………………………………… 
 
Target 10: What is the prevalence of infection in the group 40 – 50 years old? 

 
Your low value  best estimate high 

Comments……………………………………………………………………………………
………………………………………………………………………………………………… 
 
Target 11: What is the prevalence of infection in the group 50 – 60 years old? 
 
Your low value  best estimate high 

Comments……………………………………………………………………………………
………………………………………………………………………………………………… 
 
Target 12: What is the prevalence of infection in the group 60 – 70 years old? 
 
Your low value  best estimate high 

Comments……………………………………………………………………………………
………………………………………………………………………………………………… 
 
################################################################### 
Check with Tini:  are primary and secondary separate?? 
 
Target 13: (from Tini Garske): What proportion of the incubation period is infectious for 
primary infections? 
 
Your low value  best estimate high 

Comments……………………………………………………………………………………
………………………………………………………………………………………………… 
 
Target 14: (from Tini Garske): What proportion of the incubation period is infectious for 
secondary infections? 
 
Your low value  best estimate high 

Comments……………………………………………………………………………………
………………………………………………………………………………………………… 
 
################################################################### 
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Target 15: : What is the probability that a primary (from ingestion of infectious beef) 
infection is sub-clinical? 
 
 
Your low value  best estimate high 

Comments……………………………………………………………………………………
………………………………………………………………………………………………… 
 
################################################################### 
Ask Tini how to express  -  ratio?? 
 
Target 16: (from Tini Garske): How long is the incubation period for secondary transmission 
(blood, surgery, dentistry) compared to the incubation period from primary (beef) 
transmission? 
 
Your low value  best estimate high 

Comments……………………………………………………………………………………
………………………………………………………………………………………………… 
 
################################################################### 
 
Transmission through blood transfusion. 
 
Target 17:  Given an individual has received vCJD contaminated blood, what is the 
probability they become infected (either clinically or sub-clinically)? 
 
Your low value  best estimate high 

Comments……………………………………………………………………………………
………………………………………………………………………………………………… 
 
Target 18: What is the probability an infection is sub-clinical? 
 
Your low value  best estimate high 
 
Comments……………………………………………………………………………………
………………………………………………………………………………………………… 
 
################################################################### 
Transmission through surgical/dental procedures 
We would like to characterize the important types of procedures, the probability that 
instruments become contaminated given use on an infected individual and the probability 
that an individual becomes infected given exposure to contaminated instruments. 

Target 19:  What is the rate of re-use (or equivalently of replacement) of surgical 
instruments used in the high risk procedures?  Answers should be given in terms of the 
number of (relevant/risky) procedures in which a particular instrument is used over its 
“lifetime”. 
 
Your low value  best estimate high 
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Comments……………………………………………………………………………………
………………………………………………………………………………………………… 

Target 20: What are the rates of occurrence of the high risk procedures (for all ages)? 
Answers could be reported in a number of ways: in terms of procedures per person per 
unit time, as total numbers of procedures (say in a given year) or as a fraction of total pro-
cedures with an estimate of the overall number of procedures given. 
 
 
Your low value  best estimate high 

Comments……………………………………………………………………………………
………………………………………………………………………………………………… 
 
################################################################### 
 
Target 21: 
 
Your low value  best estimate high 

Comments……………………………………………………………………………………
………………………………………………………………………………………………… 
Target 22: 

 
Your low value  best estimate high 

Comments……………………………………………………………………………………
………………………………………………………………………………………………… 
 
Target 23: 
 
Your low value  best estimate high 

Comments……………………………………………………………………………………
………………………………………………………………………………………………… 
 
Target 24: 
 
Your low value  best estimate high 

Comments……………………………………………………………………………………
………………………………………………………………………………………………… 
 
Target 25:  
 
Your low value  best estimate high 

Comments……………………………………………………………………………………
………………………………………………………………………………………………… 
 


