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The British Airways 
experience…….

Elicitation of 40 senior long-haul captains 
concerning rare events risks for compiling 
a monthly fleet ‘severity index’ scoring 
system

-notable variations in individual judgments 
shows up in Classical Model calibration 
(see right), notwithstanding common 
training, operational conditioning

- but weighted pooling generates valid 
collective outcomes for target items
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From air to water………

Objective: to develop a generic quantitative model for accelerated internal 
erosion in Britain’s population of 2,500 ageing dams, using elicited 
quantities for key variables….. reservoir safety risk assessment in the UK

CowlydCowlyd Reservoir inspection party Reservoir inspection party -- 19171917

WarmwithensWarmwithens Dam failure  Dam failure  -- 19701970

44

Reservoir engineers:  Classical Model performance-based 
scores, and mutual weighting rankings

… but note big discrepancies 
between ‘eminence-based’ ranking 

(left col) and Classical Model 
‘performance-based’ ranking

Classical Model performance-
based profile (above) is typical ….



COST EJNet - Glasgow 29 August 2014

Willy Aspinall

5

 

• Health effects claim based on 
expert elicitation:   ~ 35 deaths

Individual experts’ best mortality 
estimates:
13, 32, 54, 110, 164, 2874

Equal Weights (82 deaths; 
90% conf.: 18 to 400 )
Performance Weights (35 deaths; 
90% conf.: 16 to 54)

Elicitation of expert judgment when data is absent

The Harvard study on Kuwait’s First 
Gulf War reparations claim

… but the judicial decision of the UN 
Commission eventually rejected the 

admissibility of this form of evidence:   
“…not actual data…..”

6
18 May 20116

Typical case for expert elicitation: Estimating Global Burden of
Foodborne Diseases

Recommendation: 
WHO to lead 

efforts & appoint 
Foodborne

Disease Burden 
Epidemiology 

Reference Group 
(FERG)

.. Major structured Classical .. Major structured Classical 
Model elicitation launched 2013Model elicitation launched 2013

"How to assess 
effectiveness of 

food safety 
policies & 

interventions?"

"What 
doesn't get 
measured, 
can't be 
tackled"



COST EJNet - Glasgow 29 August 2014

Willy Aspinall

7

Number of experts in WHO sub-regions – representative 
panels of experts (not all) elicited by neutral facilitators
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Example output: pathways for campylobacter exposure in 
one WHO sub-region
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Ice sheet melting – projected contributions 
to future sea-level rise due to climate change

10

Monte Carlo simulations using expertsMonte Carlo simulations using experts’’ quantilesquantiles::
SLR rate at 2100AD, three temperature scenarios: 2SLR rate at 2100AD, three temperature scenarios: 2°°C, 3C, 3°°C, 4C, 4°°CC
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Two panels, separately elicited and also combined Two panels, separately elicited and also combined ––
simulations using simulations using quantilesquantiles for Sea Level Rise at 2200CEfor Sea Level Rise at 2200CE

temperature scenarios: +4temperature scenarios: +4°°C, +6C, +6°°C, +8C, +8°°CC

12

Pooled expert judgements on combined ice-sheet contributions 
to sea-level rise: probability exceedance results
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Big news – not only CFS implicated 
with XMRV (mouse) virus in humans 

but also prostate cancer!

XMRV Expert Elicitation Workshop

McLaughlin Centre for Population Health Risk Assessment

International expert group convened by Public Health 
Agency of Canada to be elicited on public health risk issues 
related to XMRV
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Multiple Target Item values sought for Risk 
Model

Questions Subject Area

1-7 Prevalence
8-11 Risk Parameters
12-15 Latency
16-22 Routes of Transmission
23-25 Risk Mitigation
26-30 Disease Relationships 

(causal and non-causal)

Target Questions 1,  3-6
A set of target questions that asked about the current prevalence of XMRV infection in 
the world (1), Canada (3),  USA (4), UK (5) and France (6) in the general adult 
population? (1 in xxxxx)

Expert Weighted:

• 1 in 126
• Range: 1.2-452,300

Note huge uncertainty 
spread – hinting at a 
specious problem 
(other items were 
similarly 
unconstrained)
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Initial results not replicated

1818

Editor of Science eventually flagged up issue when 
authors would not withdraw their paper
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XMRV elicitation – salutary aspects

• Huge ranges of elicited uncertainties from panel of 
leading international experts on multiple items should 
have alerted problem owner to questionable nature of 
the problem

• Unknown to facilitator (me) at the time, one of the panel 
of experts was a lead author on the original paper (and 
remains an uncompromising proponent of its findings 
and validity)

• Two of the panel had already taken out patent 
applications for a test for XMRV in humans …. 

2020

Notwithstanding scientific debunking, the 
issue rumbles on in social media and with the 

public - the ultimate arbiters on rational 
judgement?…



COST EJNet - Glasgow 29 August 2014

Willy Aspinall

21

But there is progress: TOPAZ Project, Japan - modelling 
future evolution of tectonism and volcanism out to 1Myr!

2012: first ever structured 
expert elicitation in Japan: 

tectonic and volcanic 
hazard factors for 

radwaste repository siting
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Seismic Collapse Fragility Modeling

RC‐T5: Modern seismically designed ductile reinforced concrete regular moment frame with masonry 
infill walls (1 to 3 stories)

Jaiswal et al 2013, ICOSSAR Meeting
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Policy options for Policy options for 
PsoroptesPsoroptes ovisovis
managementmanagement

work with work with TheaThea Hincks Hincks 
(PhD), Jon Stone and (PhD), Jon Stone and 

UoBristolUoBristol vetsvets

More exotic elicitations: scabby sheep

24

Example range graphs for experts’ judgments and 
weighted combination quantiles (red)
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Policy options for sheep scab infection management -
BBN using elicited parameters

26

Sheep scab elicitation: BBN results
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“Achieving Consensus … use in Law and Policy”
Work with the late Joey Hanzich (Cambridge University Env. Epid. MPhil 2006-07) and Dr 

Peter Baxter at IPH Cambridge

2828

Estimating dose-response curves for cancer risk from 
airborne arsenic when no low-dose data exists, only 
dated high-dose findings from smelter towns

No expert consensus on 
dose-response curves or 

thresholds
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Cumulative Exposure in (mg/cubic m)*years
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Weighted Cumulative Probability vs Cumulative Exposure
Despite great variation in 
curves elicited from 
individual experts…..

…. pooled results for group 
present a coherent and 
plausible picture, when 

combined with Classical 
Model performance weights

3030

A BIG ISSUE: Vesuvius, and the future threat to Naples
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….. Nature, 12 May 2011

Cooke’s Classical Model 
has been used extensively 
with expert volcanologists 
to characterize hazards and 
risks for various possible 
future eruption scenarios at 
Vesuvius

Neri, A. et al. (Editors) (2008). 
Evaluating explosive eruption risk at 
European volcanoes. J. 
Volcanol.Geotherm. Res. Spec. Vol. 
178.

Aspinall WP, Woo G, Voight B, 
Baxter PJ. (2003).  Evidence-based 
volcanology: an application to 
volcanic crises.  J. 
Volcanol.Geotherm. Res. 128: 273-
285.

…… and many and many 
moremore

Expert elicitations

32

H55 Effusive Eruption Modelling Project

Expert Advisory Group meeting – 14 July 2014

WP1.1 Report:  Definition of the Eruption Source Term

Authors: Sue Loughlin, Willy Aspinall
Date: June 2014

Iceland volcanoes - a topical real-world problem!
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33Time series showing each fissure opening episode, explosive phases and relative magma discharge 
rate.  (b) The SO2 mass released by individual episodes, lava degassing and cumulatively through 
the eruption (1Mt = 1Tg). Thordarson and Self (2003).

Portion of Laki
1783 eruption 
simulated for 
modelling, given 
parameter 
variabilities and 
uncertainties from 
expert elicitation

34

Using elicited parameter 
uncertainties (left) in Monte Carlo 
simulation for modelling eruption 
column source properties

[height; SO2 mass]
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Example of a single 6-week eruption scenario column 
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Case history used for 
Met Office NAME 
modelling of gas 

concentration over UK
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Nature (2011) Vol 477, page 251

A BIG BUT!

38

Telegraph 22 Nov 2011

Whither experts, expert judgment, elicitation, and the law?
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Summing up

• Burgeoning number of applications of the 
Classical Model in many knowledge domains

• In appropriate circumstances, the approach 
provides a rational consensus via uncertainty 
‘snapshots’ for decision-support

• However, concepts and principles are not widely 
familiar ….. and legal ramifications are as 
uncertain as the scientific issues

Thank you!


