Think Clearly — Act Decisively — Feel Confident

Decision
Making
Under
Uncertainty

So you think you have
the right data!

Andrea Dickens
Unilever




Changing the way we approach decisions
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Decision Analysis is now a standard part

of Unilever’s innovation stage-gate —
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In many cases, we have to make tough
choices with limited information. So we .
need to be confident in the information
we do have. . J

TG

S oSy
s
Uw&ww




Ensuring information quality is a challenge

Our focus is on the future — and there are no facts about the future.
And not many facts about the past!

We tend to use imprecise language in everyday communication about
the future. This creates bad habits.

Constituencies with different stakes in the outcome may have
incentives to misrepresent information.

Everyone is subject to cognitive biases — whether or not they are
aware of them.
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First, we must communicate unequivocally

What do the following phrases mean to you?
Please assign a numerical probability to each phrase (using 0-100 percent).

e Possible

 Very likely

 Improbable

e Good chance

e [Fair chance
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People have different understandings of the

same words
Min Mean Max

Very likely 45 87 99

Good chance 25 74 96

Fair chance 20 51 85

Possible 01 37 99

Improbable 01 12 40
Lichtenstein & Newman, Psychonomic Science, 1967, Vol 9. %ﬁg s

(~180 responses per phrase)



You should insist on quantifying judgements
about uncertainties

Focus on what's important, not what we know.

Using probabilities reduces ambiguity.
— Numbers have only one literal meaning while words have many.

— Communicating the basis for judgement is also important.

Assessing probabilities helps measure and resolve differences
among experts.

— Is the difference important to the outcome?
— Do experts agree on the underlying judgement basis?

To do this we must understand encoding o

Jkgh,,
judgement and de-biasing techniques "f_@
Unilover



You need to be aware of two kinds of bias

Cognitive

Motivational
Biase '

Conscious
Beliefs

Available K
Information @

Verbal
Statements




You should remain alert for these common
cognitive biases

« Confirming evidence — searching for evidence to confirm an opinion

e Anchoring and adjustment — working off a “best guess”
» Availability — information especially prominent in one’s mind
 Representativeness — poor logic in causality or inference

« Implicit conditioning — using unstated assumptions

Source: A. Tversky and D. Kahneman, “Judgment Under Uncertainty: Heuristics and Biases” Science,
September 27, 1974.



The numbers below follow a simple rule...

Your task is to diagnose the rule.

Think about the next number, and | will tell you if it is consistent
with the rule.

2-4-6

What is the rule?
s
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Source: Wason, P. C. (1960), “On the failure to eliminate hypotheses in a conceptual task”, ®_
Quarterly Journal of Experimental Psychology, 12, 129-140 Unilever
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You all know about Palisade ...but how much?

Give your Base (best guess), Low (10th percentile) and

High (90th percentile) estimates for these uncertainties.

Question

Base
(50%ile)

Low
(10%ile)

High
(90%ile)

1. Entering “uncertainty” into the search engine of the “Knowledge
Base” for “All Products” generated how many search results? *

2. How many webcasts are there in the “WebCast Archive” on
“DecisionTools Suite”? *

3. How many Academic Institutions are listed as using Palisade
software? *

4. How long (in minutes) is the free webcast “Value Optimization a
World of Choices” by Timothy J Havranek and Leigh A Hostetter? *

5. How many pages does the pdf file for the Online Manual for
“PrecisionTree 5.0” (May 2008 issue) contain?

* Questions based on Palisade.com website (1st October 2009, 14:25 GMT).




Is the answer within your range?

* Questions based on Palisade.com website (1st October 2009, 14:25 GMT).

Question Answer

1. Entering “uncertainty” into the search engine of the “Knowledge Base” for

“All Products” generated how many search results? *
2. How many webcasts are there in the “WebCast Archive” on “DecisionTools

Suite™? *
3. How many Academic Institutions are listed as using Palisade software? *
4. How long (in minutes) is the free webcast “Value Optimization a World of

Choices” by Timothy J Havranek and Leigh A Hostetter?
5. How many pages does the pdf file for the Online Manual for “PrecisionTree

1.0” (October 2004) contain?
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Experts can “anchor” on an initial estimate and
*adjust” inadequately for uncertainty

Initial
Estimate

25 30 35 40

Plant Lifetime (years)



Avallabllity bias happens when events can be
easily brought to mind
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Representativeness bias occurs when available
iInformation Is not considered carefully...

... or the logic of an estimate is not thought through!

Which sequence of 6 numbers is least likely?
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Suppose you are a physician who has just
examined a woman for breast cancer

The woman has a lump, but based on many years of experience, you
believe the chances are less than 1 in 100 that the lump is malignant.

But just to be safe, you order a mammogram, an X-ray that is
examined by a radiologist who accurately classifies 80% of malignant
tumors and 90% of benign tumors.

The test result comes back, and
much to your surprise the
radiologist says the lump is
malignant.

What do you now say is the overall
chance of cancer?




A reliance on representativeness leads people
to ignore “base rate” information...

p=0.8
: p =0.008
+ive test (Cancer) _
0 =0.01 \There is a p=0.107 of the test

being positive. However

Malignant _ there is only p=0.08 of
-ve test (Clear) having a positive test and
p=0.2 having cancer. Thus the
/ probability of having cancer
p=0.1 ~ given a positive test is
_ p =0.099
+ive test (Cancer) approx. 7% (0.08/0.107)
Benign
p =0.99

-ive test (Clear)
p=0.9

120 Physicians were given this question and 95 estimated the probability of
cancer given a positive result to be 75%

Source: Eddy D (1982), “Probabilistic reasoning in clinical medicine: Problems and opportunities” in P. Slovic & A.
Tversky (eds), Judgement under Uncertainty: Heuristics and Biases, Cambridge University Press, pp 249-267.



A quick poll...

 Who believes that the polar ice caps are melting?

 Who believes human activity is responsible for Global Warming?

 What is the price of oil?



Implicit conditioning occurs when the expert
makes unstated assumptions...

Crude palm oil futures
(June 2010).

Sourced from Malaysia.
Based on quote on 3 Apyi
In Malayasian Ringgit.

What is the
price of oil?




Motivational bias — an interest in the outcome
— IS a systematic organisational challenge

Examples:

» Salesperson’s Forecast / Targets

* Sunk cost

» Wishful thinking and undue optimism



Data can come in many forms...
Examples include:

In-house experts Journals

Suppliers Mathematical models
~ I

e 0N

Historical or Subjective “expert”
experimental data data

1 B 1
If your data is representative Interview relevant experts,
of the future, use the @RISK either individually or in
“Fit distribution to data” or groups, to elicit data
BestFit

You should consider which are the best
sources for your purpose




The experts you will collect data from WILL
have biases, so...

... It is vital that you have an effective process to avoid being caught in
any biasing traps.

Two questions we need to consider:
 What data do we actually want?
 How do we interview the expert?



Let’s start by exploring what data points you
can use to describe an expert’s distribution...

Mean and
standard deviation

Minimum, most likely,
and maximum

3 percentiles
(often 10th, 50th
and 90th)




Four simple steps to elicit data from experts...

‘ Motivate ‘

l

‘ Structure ‘

l

‘ Collection ‘

l

‘ Verify ‘

Based on an elicitation process developed at the Stanford Research Institute



First, explain the importance and reasons for
collecting the data

‘I\/Iotivate‘ « Explain:
- context

- Importance
- reason for collecting the information

 EXxplore stake in decision and potential for
motivational bias



Be explicit about what you want to know and why

Structure

you need to know it

Clearly define the variable and avoid ambiguity
Use scenario trees and/or influence diagrams

Get the expert to talk about ‘best’ and ‘worst’ case
scenarios - capture information

Explain data values that are required:
e.g. Percentiles, most likely or the concept of probability



Asking the right questions is the key to the entire
process

 Assess the extremes first to avoid anchoring

Collection Is estimate based on historical data alone, or beliefs

about the future?

 |s estimate conditional on any unstated
assumptions or events

 Explore and collect rationale



The final step Is aimed at increasing the accuracy
of the assessments

 Ask check questions.
- When may the value be outside of range?
- Consider the estimate from different perspectives?
- Is the distribution bounded by any limits?
- Are there other potential outcomes?

‘Verify‘ « Show the range to the expert gM]]m]]lmJ

 Share the captured rationale with the expert




What is key to obtaining quality information?

« Use probabilities to communicate the basis for judgement and
resolve differences of opinion
- Is the difference important to the outcome?
- Do experts agree with the underlying judgement basis?

« Challenge assumptions — need to have brave conversations!
« Use appropriate facts and real data where available
When presenting to Decision Makers:

* Be explicit about what you know and what you don’t know. If it's
uncertain, allow it to be uncertain!

» Ensure that Decision Maker(s) agree with, and trust, the sources of
the key data



