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We Need Expert Estimates
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Expressing Uncertainty
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Overconfidence

believe they have expertise, act as
experts and look like experts. You will
have to struggle to remind yourself that
\uKSe YFe 6S Ay (K-S

How do | know
my current
uncertainty?

“An

Expert Intuition

Daniel Kahneman, Psychologist
Economics Nobel

w Studies also show that measuripgur ownuncertainty about a quantity is a general skill tisah be
taughtwith ameasurableimprovement.

w HDR has calibrated over 1,600 people in the last 22 years.
w 85% of participants reach calibration within a haddfy of training.
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Esii Before and After Calibration Training
I

AOf the 1,600+ individuals

deal we calibrated, we
Calibration : compiled the tests of
434 of the most recent
training sessions totaling
over 52,000 individual
test responses.

AThe first benchmark test
showed, as expected,
that participants were
very overconfident.

Observed Frequency Correct
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90% Confidence Interval Question

Mozart was born what year?

True or

True/False Question False? % Confidence

A hockey puck will fit in a golf hole.
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For 90% Confidence Interval questions, which game Game B:
would you rather play?

A Game AWin$1,000 if your interval contains the correct
answer

A Game B Spin a dial with a 90% chance to $in000

For the Binary Confidence questions, which game would
you rather play?

A Game AWin$1,000 if your answer is correct sp'.n the D-‘a‘,

A Game B Spin a dial with a chance to wi,000 equal
to your stated confidence
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Three Ways to Make Better Forecasts

The Psychology of Intelligence Analysis: Drivers of Prediction

Phlllp TetIOCk traCked over 150’000 Accuracy in World Politics
forecasts from 743 experts in world affairs. o
He determined factors that made the e B i ot
biggest difference in the performance of
forecasting.

1. Training: Calibrated probabillities basic probabilistic thinking
2. Aptitude: Measured by tests and past performance

3. X
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s aam Before and After Calibration Training

A Of the 1600+ individuals
calibrated, we compiled
the tests of 434 of the
most recent training
sessions totaling over
20,000 individual test

Calibration responses.

AThe first benchmark test
showed, as expected,
that participants were
very overconfident.

raining

Observed Frequency Correct
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= ms Adjustments
Ooas
aoos

ABy dividing the
guestions into two sets
we could use one set to
provide adjustments to

o answers on a different

After Calibration

Training, filtering on set of questions.

skill, adjusting based :
on training data Alf we used the adjusted

estimates instead of
their stated estimates,
the results are almost
perfectly calibrated.

o
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mam | he Lens Method: Reducing Inconsistency
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many different kinds of problems.

In Cybersecurity, SME inconsistency accounts
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First Estimate

21% of variation in estimates.
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Cancer patient recoveryf

Psychology course graded

Changes in stock price

Mental iliness prognosi
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Three Ways to Make Better Forecasts

The Psychology of Intelligence Analysis: Drivers of Prediction

Phlllp TetIOCk traCked over 150’000 Accuracy in World Politics
forecasts from 743 experts in world affairs. o
He determined factors that made the e B i ot
biggest difference in the performance of
forecasting.

1. Training: Calibrated probabillities basic probabilistic thinking
2. Aptitude: Measured by tests and past performance

3. X
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Three Ways to Make Better Forecasts

The Psychology of Intelligence Analysis: Drivers of Prediction

Phlllp TetIOCk traCked over 150’000 Accuracy in World Politics
forecasts from 743 experts in world affairs. o
He determined factors that made the e B i ot
biggest difference in the performance of
forecasting.

1. Training: Calibrated probabillities basic probabilistic thinking
2. Aptitude: Measured by tests and past performance

3. Teams!
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Aggregating Experts

A team can be selected, trained and mathematically aggregated in a

that outperforms any single individual.

way

Expert Elicitation: Using the Classical
Model to Validate Experts’ Judgments

Abigail R. Colson* and Roger M. Cooke'

[Printed in Great Bntain

[Automanca, Vol. 24, No. 1, pp. 87-94, 1988
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Risk Analysis, Vol. 19, No. 2, 1999

Combining Probability Distributions From Experts in
Risk Analysis

Robert T. Clemen'? and Robert L. Winkler'

lch to expert resolution is
calibration and information.

0005-1098/88 $3.00 + 0.00
Pergamon Joumals Lid.
© 1984 International Federation of Automatic Control

Brief Paper

Calibration and Information in Expert
Rgsolution; a Classical Approach*

IGER COOKEf, MAX MENDEL} and WIM THIJS§

rds—Expert resolution; expert opinion; subjective probability; calibration.

bias. As pointed out in Agnew (1985) and Genest and
Schervish (1985), these assessment tasks are rather
- dine sty

calibration are
re proposed. An experiment

jpproach is shown to have

g. p and Mendel (1987) draw attention
to other problems in Morris' theory. On the other hand, the
Bayesian approach enables the decision maker to calculate

¢cSyul adags

b

t for a particular decision
cted

similar to the
ints out several

the problem of expert

Ll L L
practice. The role of experts is important because their judgments can provide valuable
information, particularly in view of the limited availability of “hard data™ regarding many
important uncertainties in risk analysis. Because uncertainties are represented in terms of
probability distributions in probabilistic risk analysis (PRA), we consider expert information
in terms of probability distributions. The motivation for the use of multiple experts is
simply the desire to obtain as much information as possible. Combining experts’ probability
distributions summarizes the accumulated information for risk analysts and decision-makers.
Procedures for combining probability distributions are often compartmentalized as mathe-
matical aggregation methods or behavioral approaches, and we discuss both categories.

e evaluated as well as in
B for personnel who may be
pbability assessment (Mendel

Jxpert resolution as such was

htributi can be found in

102TY 1 ey 1095

resolution from a classical perspective. An expert probability
assessment is treated as a statistical hypothesis in the sense of
“‘objectivist” statistics, and we show how experts can be
evaluated from this perspective.

Morgan er al. (1979, p. 12) discuss four criteria for
evaluating probability assessments (these criteria are
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s ma 1he Effect of Combining SMEs

AA special case of
aggregation is when two
people give the same
answer (they agree and
both state 80%
confidence).

AWhat is the chance they
are correct?
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s am | he Effect of Combining SMESs

AA special case of

After Calibration aggregation is when two

Training, filtering on

skill, adjusting based people give the same
on training data answer (they agree and
both state 80%
confidence).

AWhat is the chance they
are correct?

ASurprise!
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