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Objective: to develop a generic quantitative model for accelerated internal
erosion in Britain’s population of 2,500 ageing dams, using elicited
guantities for key variables..... reservoir safety risk assessment in the UK3

Normalized performance score

Reservoir engineers: Classical Model performance-based
scores, and mutual weighting rankings
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based profile (above) is typical .... £
... but note big discrepancies
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(left col) and Classical Model
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Elicitation of expert judgment when data is absent

The Harvard study on Kuwait’s First

Gulf War reparations claim » 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)

... but the judicial decision of the UN
Commission eventually rejected the
~admissibility of this form of evidence:
“...not actual data.....”

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

2atmope)) e mapegy
e 4 Ou,

T iy o gy Teak
SRR et F3POSES Foog,

=] Vietnam to intensify ' | Tbe o S 00y oy
= nsuringfood safety Semlites e, T

£

food safety i

policies &
interventions?"

Mt oty A M,
-\...:'L'tﬂf Tainteq T, T 3 e A H ph |
SR OMatoes May gy
"3«::"::&:"&»:'::»! tay 0 DOODOo q
LRI mu-t-_.:'.._.'“"“*M = Diceaces Recommendation:
. company L 3
us %o;_%r@q iy WHO to Ieao!
Pt O e N e efforts & appoint
e e, T SIS Foodborne
b e v e o, R M@ Disease Burden
mtou 1 s Gets Gy i 5 a
L mentaria Epidemiology
"What Reference Group
doesn't get (FERG)
measured,
"How to assess fankf Ze
. ackle
effectiveness of ) o,

.. Major structured Classical
Model elicitation launched 2013

29 August 2014




COST EJNet - Glasgow

Willy Aspinall

Number of experts in WHO sub-regions — representative
panels of experts (not all) elicited by neutral facilitators

Fig. 1. WHO subregions and mortality strata
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Example output: pathways for campylobacter exposure in
one WHO sub-region

2  Results per WHO subregion
2.1 AFROD

mean median 2.5% 5% 95% 07.5%

food 057 0.58 034 039 074 0.76
animal 017 0.17 002 005 030 0.38
human  0.06 0.04 000 001 016 021
water  0.11 0.09 002 004 024 0.29
soil  0.02 0.00 000 000 007 0.11
other  0.07 0.06 000 001 014 016

CAMPYLOBACTER
Exposure - AFROD
food ———————————
animal ——
human e —
water ——
s0il [ ]
other ——
CI.iIZHJ CI.‘ZE CI.I5D CI.I?E 1.IGD
Proportion
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Ice sheet melting — projected contributions

to future sea-level rise due to climate change

ARTICLES

PPUBLISHED ONLINE: 23 DECEMBER 2012 | DOI: 10,1038/ NCLIMATETT 78

namre
climate change

An expert judgement assessment of future sea
level rise from the ice sheets

J. L. Bamber'* and W. P. Aspinall®

major gap in predi bility concerning the f lution of the ice sheets was identified in the Fourth Assessment
uepm (AR4) of the |mrgwemmmal Panel on Climate Change. As a consequence, it has been suggested that the AR4.
estimates of future sea-level rise from this source may have been underestimated. Various approaches for addressing this
pwhhm have been tried, m:ludlng semi-empirical models and conceptual stucies. Here, we report a formalized pooling of
using d approach, median
cxtimats of auch ontributions 15 29cm—substantially larger than i the ARA— whlh the upper 95th percentile value is 84 cm,
implying a conceivable risk of a sea-level rise of greater than a metre by 2100. On the critical question of whether recent
ice-sheet behaviouris due to variability in the ice sheet-climate system or reflects a long-term trend, expert opinion is shown
to be both very uncertain and undecided.

Monte Carlo simulations using experts’ quantiles:
SLR rate at 2100AD, three temperature scenarios: 2°C, 3°C, 4°C

Icesheet contributions to SLR
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Two panels, separately elicited and also combined —

simulations using quantiles for Sea Level Rise at 2200CE

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

{a) Accumulation

Joint +°C

Elicitation solutions
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Greenland ice-sheet contributions to Sea-Level Rise [mm]
for mean annual SAT rises of +4°C; +6°C; +8°C by 2200CE
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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!

Detection of an Infectious Retrovirus,
XMRYV, in Blood Cells of Patients
with Chronic Fatigue Syndrome

Vincent C. Lombardi,** Francis W. Ruscetti,** Jaydip Das Gupta,” Max A. Pfost,”
Kathryn 5. Hagen,* Daniel L. Peterson,* Sandra K. Ruscetti,® Rachel K. Bagni,®
Cari Petrow-Sadowski,® Bert Gold,” Michael Dean,” Robert H. Silverman,”® Judy A. Mikovits*t

Chronic fatigue syndrome (CFS) is a debilitating disease of unknown etiology that is estimated to
affect 17 million people worldwide. Studying peripheral blood mononuclear cells (PBMCs) from
CFS patients, we identified DNA from a human gammaretrovirus, xenotrepic murine leukemia
virus—related virus (XMRV), in 68 of 101 patients (67%) as compared to & of 218 (3.7%) healthy
controls. Cell culture experiments revealed that patient-derived XMRV is infectious and that both
cell-associated and cell-free transmission of the virus are possible. Secondary viral infections
were established in uninfected primary lymphocytes and indicator cell lines after their exposure to
activated PBMGs, B cells, T cells, or plasma derived from CFS patients. These findings raise the s

possibility that XMRV may be a contributing factor in the pathogenesis of CFS. Program, National Cancer Insttute-—Frederick, Frederick, D
21700, USA. ®Rasic Research Program, Selentific Applications
hranic fatigue syndrome (CFS) is a dis-  fem finction, ofien including chronic nctivation et o srmmn ea o e It
qn!r.rni unknown nu;lngy that aﬂn:l.s}ﬂul- of the innate mmune system and a deficiency M epice authers contributed equally te this work,
tiple organ systems in the body. Patients  natural killer cell activity (£, 20 A number of 415 whom correspondence should be addresed. E-mail:
with CFS display abnormalities in immune sys-  vimses, including ubiguitous herpesvimses and  judym@wpinstitute.org

wwwsdencemag.org SCIENCE WOL 326 23 OCTOBER 2009 585

o

XMRV Expert Elicitation Workshop

e
E——

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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uestions

1-7
8-11
12-15
16-22
23-25
26-30

Multiple Target Item values sought for Risk

Model

Subject Area

Prevalence

Risk Parameters
Latency

Routes of Transmission
Risk Mitigation

Disease Relationships
(causal and non-causal)

Target Questions 1, 3-6

A set of target questions that asked about the current prevalence of XMRYV infection in
the world (1), Canada (3), USA (4), UK (5) and France (6) in the general adult

Willy Aspinall

population? (1 in XXXXXx)

Experts' ranges for Target ltem 1

10 o8 T 100
bt [

Solution(s):

1 266 452300
I'III-I‘F“-“III ]I.I I“IIII | LLLLiL - LILILL Ll LlLll Ll bl LLLL | LLLLUL

10' 10° 107 107 10°

Expert Weighted:

*1in 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

Table. Published studies October 2009 to June 20171

First author, country Journal, date
Lombardi, USA Scence, October 2009

PLoS One, January 2010 & March 2011
Erlwein, UK

(re-analysis)

wan Kuppehveld,
o * British Medical Journal, February 2010

Netherdands

Groom, UK Retrovirology, February 2010
Swizer, USA Retrovirelogy, July 2010

Lo, USA Proc Natl Acad Sd, August 2010
Hong, China Virology Journal, Septembaer 2010
Henrich, USA 1 Infect Dis, Novemnber 2010
Hohn, Germany Plog Ona, Dacarmber 2010

Satterfield, USA Retroviralogy, February 2011

Furuts, Japan Retrovirology, March 2011
Schutzer, USA Ann Naurel, April 2011

Shin, USA Journal of Virology, May 2011
Knox, USA Sdance, May 2011

Patients positive for
KMRV?

Yes (67%)

Mo

Ho
Ho
Ho (but 86.5% MLV)
No
Ho
He
Ho
Ho
No
Ho
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XMRYV 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 ....

TVO TV T TO T TOUTT Ty DUTOTTU I T OO OUTTITIXTIT Ty, 1o

issue rumbles on in social media and with the

public - the ultimate arbiters on rational
indonament?...

o &

Toving

people g|ve time. ;

th s

Suppon Dr. Jud|I T A——

NT H VELY
JUDY MIKOVITS, PHD
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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

Seismic Collapse Fragility Modeling

Collapse fragility estimate for RC-T5 type

s e 2 =g
=) = = i -
T T

Prabability of Collapse
=] =
b 0

=
=]
T

=
ha

£
<

5 prmm— tqual- weight

m— Cooke's welght
— Sell raling
I I

|

1 L L 1
? 05 1 1.5 2 25 3

Max. direclional Peak Horizontal Acceleralioning

35 4

45

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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More exotic elicitations: scabby sheep

Policy options for
Psoroptes ovis

management

work with Thea Hincks
(PhD), Jon Stone and
UoBristol vets

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

4 seates flor comparnon ony)
Aler nege

Key
Q) Inpurs fer compartsen
(D) Intermediste nodes
(D) Cracome of inerest

=P Direceion of influence

Prrcaeed rak of sdection

Thit it the percemed anral probstabey that o ok
will become miected, Pirdecion). Comiderng three

pensiiltien.

Eapreas on % of ey wh wil
e, pven submedy peromnd rak et

1 the 3nalyis we wil investigate
dierore prOpOIon g &9
. et 68

Sheep scab elicitation: BBN results

Halghbour coordination undar varlant control strategles

”.- o oy
o L
Eg- . L
8 . (33
é;_ can
g_ L L]
o J :m :“II bt oBn = a
(=4
i F § : § E I i
is §35 558 § 3
A I O
8 ¢ F ¥ » & g 3
3 & " § 8

Figure 18: Probability of neighbour coordination in upland and lowland regions, for each
control scenario. The boz bounds the first and third quartiles, with a line drawn to show the
median value. The whiskers mark the 5 and 95 percentiles.

29 August 2014



COST EJNet - Glasgow

Willy Aspinall

“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

ACHIEVING CONSENSUS:

DATA FOR USE IN LAW AND POLICY

JOSEPH M. HANZICH
PEMBROKE COLLEGE

INSTITUTE OF PUBLIC HEALTH
UMIVERSITY OF CAMBRIDGE

AN ANATYSIS OF METHODS TO SYNTHESIZE EPIDEMIOLOGICAL

DEPARTMENT OF PUBLIC HEALTH & PRIMARY CARE

31 JuLy 2007 27
Estimating dose-response curves for cancer risk from
airborne arsenic when no low-dose data exists, only
dated high-dose findings from smelter towns
5
g 1 2
10° ot 0,001 oo 01 1
Cum, Exposure [mg/m’] « years 5
]
i"Et
No expert consensus on “
dose-response curves or
thresholds ——
0.001 om 01 1 10 100 1000 10000

Cum. Exposure [mgim’] » years

=)
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Risk Ratio 1.5: Cumulative Probability vs Cumulative Exposure by Expert

1.0

Qumulative Probability
o = I
- [=1} =]

2
~

0.0

0001 0.010  0.400 1000  10.0

Cumulative Exposure (mg/cubic m)~yea

00 100,000

Despite great variation in
curves elicited from
individual experts.....

Weighted Cumulative Probability vs Cumulative Exposure

iy
o
T

Estimated
Risk
Ratio
101

105

110

150

2.00

Willy Aspinall

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

combined with Classical
Model performance weights

Weighted Cumulative Probability

Cumulative Exposure in (mg/cubic m)*years

A BIG ISSUE: Vesuvius, and the future threat to Naples

WORLD NEWS ' 23

THE SUNDAY TIMES LARCH 4, 2007

2 Vesuvius
blast could

kill 300,000

' John Follain
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Expert elicitations

[IJHI]P[STIEI(INI] THESOHR

Vesuvius is one of the most dangerous ml‘mnoes in the world — but sc) |enﬁsrs

and the civil aut horities can 't ag how to prepare for a future
st i o bt st tht a codun BY LATHERING BLENES this Layer an an active paagr=a pese.
I f ash and stone ro 40 lolometres. \rxﬁnh h o muv(mht large-scale ‘plan-
up &80 the straspherr. The debris th . 1 1544, Phimy the
Jrops to Eanh, 1 [ i— hnw.h.h.-a..an. 07 cruge
d 4 actavity ut Vesuvas
h athic . chate about the risk ssd scale of  could come weeks 10y hefore an er uption,

!
l

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.

31

... and many

Iceland volcanoes - atopical real-world problem!

43 CabinetOffice

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

@ .% University of

B BRISTOL

NERC [ERSSs

MetOffice UNIVERSITY OF LEEDS

@ @) B rtraton
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i Portion of Laki
i 1783 eruption
i simulated for
i modelling, given
i parameter
i variabilities and

! uncertainties from
i expert elicitation

Cumulative SO, mass (meg:

60

B
o

na
(=]

H 10 20 i 2 | 10 2 75;1 0 20 | Mo
: Oct. Now. Dec. 17831784 jan, Feb.
Cumulative total
i SO;mqssreleaseq__D_______. —0
H Fr____.u- 20 -§- 8
0 83
o |5
W 15 £
A . S0, mass released by E 8
" Individual eruption episodes 2E
to & E
v vl S0, mass released g%
Vil G by lava degassing r 828
I |
¥ 7 5
' ”'-,"'T'.""-r---'o
1] 50 100 150 200 250

Time series showing each fissure opening episode, explosive phases and relative magma discharge
rate. (b) The SO, mass released by individual episodes, lava degassing and cumulatively through
the eruption (1Mt = 1Tg). Thordarson and Self (2003).

Time (days from start of eruption)

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

[height; SO, mass]
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Willy Aspinall
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Example of a single 6-week eruption scenario column
height time history

1800

1600

1400 lI

1200 II. 1 I I

ol height (km]

24hr timesteps

Case history used for
Met Office NAME

m AV
1 m Eaxt

modelling of gas
concentration over UK ¢ o

BL_max_air conc_each_period based on_hourly _S02_

355 533 88 1607 7980
ug m-3

OPINION

Vol 46321 January 2010

A route to more tractable expert advice

There are mathematically advanced ways to weigh and pool scientific advice. They should be used
more to quantify uncertainty and improve decision-making, says Willy Aspinall.

hen a volcano became restless
\/\/ on the small, populated island of

Montserrat, West Indies, in 1995,
there was debate among scientists: did the
bursts of steam and ash presage an explosive
and deadly eruption, or would the outcome
be more benign? Authorities on the island, a
British overseas territory, needed advice to
determine warning levels, and whether travel
restrictions and evacuations were needed. The
British government asked me, as an independ-
ent volcanologist, to help reconcile differing
views within the group.

to remove it from the decision process,

Ofthe many ways of gathering advice from
experts, the Cooke method is, in my view, the
most effective when data are sparse, unreliable
or unobtainable.

Rational consensus

Advice during an emergency is usually the

responsibility of a chief scientist, with all the

stresses that involves — including the pressure

to be extremely cautious. There is a better way:

pooling the opinions of a group of specialists.
There are several methods of such expert

the Delft University of Technology in the
Netherlands with his colleagues, instead pro-
duces a ‘rational consensus. To see how this
works, take as an example an elicitation I con-
ducted in 2003, to estimate the strength of
the thousands of small, old earth dams in the
United Kingdom. Acting as facilitator, I first
organized a discussion between a group of
selected experts about how water can leak into
the cores of such ageing dams, leading to fail-
ure. The experts were then asked individually to
give their own opinion of the time-to-failure in
aspecifictype of dam, once such leakage starts.
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A BIG BUT!

WORLD VIEW............

Check your legal position
before advising others

Next week's trial of seismologists in Italy highlights the risks to scientists who
offer public advice. Willy Aspinall considers what can be done.

SCIENTISTS IN

SENSITIVE
SITUATIONS SHOULD
THINK CAREFULLY
ABOUT THEIR USE OF

SOCIAL MEDIA.

Nature (2011) Vol 477, page 251

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

Science

HOME = STIENCE

The legal aftershocks of the earthiquake 1 L' Aquula, Italy

Science iz in the dock in Italy as local witnesses finally confront the earthegy

——
on trial for manslaughter who, it is alleged, failed to warn them of the riskg m

A formula for justice

Bayes' theorem is a mathematical equation used in court cases to
analyse statistical evidence. But a judge has ruled it can no longer
be used. Will it result in more miscamages of justice?

Angela Saini
guardian co.uk, Sunday 2 October 2011 21.30 BST
Article history

s wak past the rans of o buldng after the o
Raty Phot ETTY MAMGE

By Michael Day
T I0AM OMT 22 Nov 2011

Telegraph 22 Nov 2011

Bayes' thearem. Pholograph: guardian.co.uk

29 August 2014



COST EJNet - Glasgow

Willy Aspinall

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 youl!
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