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Is the crayfishstill present?

E Observed/ Not observed

H Present / Absent
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What to do with the crayfish?
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What to do with the crayfish?
Management
alternative

C1: 
Cost

C2: 
Neg

Impact

C3:
Accept-

ance

Do nothing 0 0 0

Mechanical 
removal

10 2 10

Addpoison 5 10 2

C4: Loss is evenworseif crayfishis 
present after management



A simple Bayesiananalysis

p̒arameter of interest

a & b expert knowledgeonʻ

X system variable

n samplesize

x observations of the variable
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The prior maymatterςbetter get it right

Small samplesize Largesamplesize



EK in risk and decision analysis
Quantitative risk models should be informed by systematically 
reviewed scientific evidence, however, in practice empirical evidence 
is often limited: in such cases it is necessary to turn to expert 
judgement. 

Psychological research has shown that unaided expert judgement of 
the quantities required for risk modelling - and particularly the 
uncertainty associated with such judgements - is often biased, thus 
limiting its value. 

Accordingly methods have been developed for eliciting knowledge 
from experts in as unbiased a manner as possible. 

Source: EFSA

https://www.efsa.europa.eu/en/press/news/140623



9ȄǇŜǊǘΩǎKnowledgeElicitation

ÅAimto describethe 9ȄǇŜǊǘΩǎKnowledge
aboutoneor moreuncertainquantitiesin 
probabilisticform

Åi.e. a joint probabilitydistribution for the 
randomvariablein question

ÅEKE canbe usedto build priors 
distributions or prior predictive
distributions



An Expert KnowledgeElicitation

ÅFormulatethe elicitationquestions

ÅAsk experts about
ÅProbabilities

ÅQuantiles

ÅProbabilityintervals

ÅMoments or other descriptionsof a probabilitydistribution

ÅFit and aggregateinto a probabilitydistribution for the uncertain
quantity



Directmethodsfor EKE

ÅSimple and a bit crude
ÅIntervalsςLowerand Upperlimits, then a Uniform distribution

ÅTriangulardistributions ςMode, Lowerand Upperlimits

ÅCumulativeDensityFunction(CDF)
ÅQuartilesς4 intervals, median and 25th and 75th percentiles

ÅTertilesς3 intervalswith equalprobability

ÅProbabilities/HybridςChooseprobabilitesand intervals

ÅProbabilityDensityFunction(PDF)
ÅMode/Mean, percentiles, shapeΣΧ

ÅPlace chips, drawƛǘ ōȅ ƘŀƴŘΧ



Indirectmethodsfor EKE

ÅEquivalentPrior Sample(EPS)
ÅWhat is the expectedfrequencyof the event?

ÅWhat is the sizea samplethat youimagineto havebehindthisestimate?

ÅHypotheticalFutureSample(HFS)
ÅIn a future sampleof size100 ςin howmanytimeshas the event occured?
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Selection of Structured EKE Software

ÅEXCALIBUR (EXpertCALIBration): www.lighttwist.net/wp/excalibur

ÅElicitN: www.downloadcollection.com/elicitn.htm

ÅSHELF (The SHeffieldELicitationFramework):www.tonyohagan.co.uk/shelf/

ÅMATCH Uncertainty Elicitation 
Tool:optics.eee.nottingham.ac.uk/match/uncertainty.php#

ÅUncertWeb- The Elicitator: http://elicitator.uncertweb.org/

ÅVariogramelicitation: www.variogramelicitation.org

ÅUnicorn: www.lighttwist.net/wp/unicorn-download

Source: http://www.expertsinuncertainty.net/Software/tabid/4149/Default.aspx

http://www.lighttwist.net/wp/excalibur
http://www.downloadcollection.com/elicitn.htm
http://www.tonyohagan.co.uk/shelf/
http://optics.eee.nottingham.ac.uk/match/uncertainty.php
http://elicitator.uncertweb.org/
http://www.variogramelicitation.org/
http://www.lighttwist.net/wp/unicorn-download
http://www.expertsinuncertainty.net/Software/tabid/4149/Default.aspx


An example
ςelicit the probabilityof the crayfish
individualsto survivethe winter

ÅThe SHELF R-package

ÅA web-interface for the SHELF R-package: 
optics.eee.nottingham.ac.uk/match/uncertainty.php#

ÅRoulette

ÅQuartiles

ÅTertile

http://optics.eee.nottingham.ac.uk/match/uncertainty.php



