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Why expert judgement
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Experts make mistakes...

Cognitive bias: overconfidence

Challenger Chernobyl

Econo
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NASA 1985: ‘the risk of Ukranian Minister of
catastrophic failure is 1 Power
in 100,000 launches’ 1987: ‘risk of a
meltdown is

1in 10,000 years

Motivational bias: global warming

Ecology
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Economics
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Loss of gross world product resulting from a

doubling of atmospheric CO, by 2050
(Kammen and Hassenzahl 1999)



Structured Elicitation Protocols



IDEA: A Delphi-like protocol with a twist

Strategies for better expert
judgement

(i) A four-point question format
for eliciting quantities to
mitigate the overconfidence

(ii) The structured interaction of
experts via facilitated discussion
to promote ‘better’ group
judgments



The IDEA protocol (Investigate, Discuss, Estimate, Aggregate)



Four-step question format
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Interval judgements

* First step towards better judgements: express uncertainty through intervals
(common in environmental science)
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= Generally has a pre-assigned confidence,

=" BUT people are insensitive to pre-assigned confidence levels

90% intervals tend to contain the answer only 50% of the time
- Overconfidence (undue confidence in the intervals provided)



Overconfident intervals

Settlement depth Height to failure
of a clay layer of an earth embankment
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(Hynes and Vanmarche 1977)



When 90% Confidence Intervals are
50% Certain:

Hit
rate

50% 90%

Teigen and Jorgenson 2004



The influence of question format
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Average

Elicitation Format with Examples overconfidence
Range (one-point) 41%

| am 80% sure that this happened between and

Two-point 23%

| am 90% sure that this happened after
| am 90% sure that this happened before

Three-point 14%
| am 90% sure that this happened after

| am 90% sure that this happened before

| think it’s equally likely that this happened after or before

Four-step

Realistically, what do you think the lowest plausible value is?
Realistically, what do you think the highest plausible value is?
Realistically, what is your best estimate?

How confident are you that the interval you created,

from lowest to highest, could capture the true value?

Speirs-Bridge et al. 2010




Some results — 3 v 4 step (for quantities)

Soll and Klayman (2004)

(No 4-step)

S1 Infectious Disease

(No Control) |

S2 Barmah Forest Virus

(3-point Control)

S3 Marine Biology

(3-point Control)

S4 Import Risk Analysis

(Range Control)

S5 Perth Demo

(3-point Control)

S6 Melbourne Demo

(3-point Control)

S7 Butterflies

(3-point Control)

S8 Plant Ecology

(3-point Control)

Combined Results

(Total N=275)
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The IDEA protocol (Investigate, Discuss, Estimate, Aggregate)



Range of

# years of Range of
Worksh L | Range of &
5 Discipline exper  relévant Ualifications number of
P ts  €Xxperience q publications
(median)
Animal and ~ BSc, BASC, BVSC,
plant 0-37
1 Biosecurity and 21 BCom, Grad. 0-113
Y (17.5) Dip., MSc, PhD
Quarantine
Animal and _
0-39 BSc, MSc, MBA,
2 plant 24 MCom. PhD 0-270
biosecurity (12) ’
Conservation 0—42 BA, BSc, BSc
3 biology, 13 (Hons), M Env 0-45
(15) -
herpetology Studies, PhD
BEng, BSc,
Public health, 0— 45 BEcon, LLB,
4 medicine and 25 MBBS, Grad. 0-220
epidemiology (12) Dip., MA, MSc,
MBA, PhD
BEng, BSc, BVSc,
i i 0-40
5 R|§k anaIygs, 20 MBBS, Grad. 0— 275
biosecurity (6) Dip., MA, MBA,
PhD
i 0-50
6 Weed risk 14 BSc, MSc, PhD 1-220



Peer versus self assessments

r =0.85

Range across
workshops
[ 0.675 to 0.944 ]



Do peer assessments correlate with
performance?



Peer assessment versus performance

Peer assessment

versus
Workshop .

prediction

accuracy

1 -0.391 (n=20)

2 0.215 (n=19)

3 0.190 (n=13)

4 - 0.360 (n=25)

5 0.305 (n=20)

6 0.367 (n=14)




Benefits of (diverse) groups and facilitated discussion:

Round 1 to Round 2 reduction in error

The group average improvement in accuracy (ALRE)
following discussion.



Estimating population sizes

What is your estimate of the current population size (number
of mature individuals) for the Mulga Lands Bioregion?
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The IDEA protocol (Investigate, Discuss, Estimate, Aggregate)



Geopolitical forecasting tournament






Th ree-Step QUEStiOn Format (for probabilities)

e.g. Will Liu Yandong be selected as a member of the next Politburo Standing
Committee of the Communist Party of China?

1. When you think of reasons 2. When you think of reasons
that make this unlikely to that make this likely to
happen, how sure do you feel happen, how sure do you feel
that X will happen? that X will happen?

3. Finally, consider the balance of evidence. If
you had to put a single figure on the

probability of this outcome, what would it
be?







Results: Effect of Discussion

For those who revised their judgments, second round
estimates outperformed first round estimates.






COVID Recovery metrics

https://goodjudgment.com/covidrecovery/



https://goodjudgment.com/covidrecovery/

COVID Recovery metrics

https://goodjudgment.com/covidrecovery/



https://goodjudgment.com/covidrecovery/

Expert predictions of US COVID-19 cases

Predictions made 1 week in advance

Dr Thomas McAndrew, Reich lab
University of Amherst

http://reichlab.io/

http://www.thomasmcandrew.com/

https://midasnetwork.us/midas-webinar-an-

expert-judgment-model-to-predict-early-

stages-of-the-covid-19-outbreak-in-the-

united-states/



https://midasnetwork.us/midas-webinar-an-expert-judgment-model-to-predict-early-stages-of-the-covid-19-outbreak-in-the-united-states/
http://www.thomasmcandrew.com/
http://reichlab.io/

Lessons learnt for better structured elicitations

Ask individuals to...

* Answer the same question in different ways (lowest, highest, most likely)
Indicate confidence

Examine estimates made by other people (feedback), consider counter-argument
Revise original estimates after feedback

Anticipate issues with conditional probabilities, base rates, ...

Then, don’t rely on individuals...

* Discuss questions to eliminate linguistic uncertainty

* Make groups diverse—age, gender, background and cognitive style, culture
* Aggregate mathematically — don’t force a consensus

* Avoid group think— Delphi structures / anonymity in judgments
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