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BUILDING a DECISION AID
RIGHT-SIDE OUT

Barry F. Anderson
Department of Psychology
Portland State University




The Thesis

* Decision aids are human-machine systems that, ideally,
(a) represent rationally the underlying logic of the
problem, AND
(b) take into account the bounded rationality and the
irrationality of the user’s mind.

« Decision aids that have been around the longest were
built by professionals, for professionals. They represent
the underlying logic of the problem well but are not
widely used.

e Some aids have been developed recently for the popular
market but don’t score well on either criterion. Wise
Decider is being developed with both criteria in mind.



* People often make important
decisions badly.

 Some of the simplest features of
decision analysis can improve
decisions.

* People rarely use decision analysis.
 \Why, and what can be done?



Some of the Simplest
Features of Decision Analysis
Can Improve Decisions



Even low-tech decision analysis...

* Provides external memory
 Compares alternatives
e Considers outcomes

e Analyzes outcomes into attributes
(decision tables)

« Analyzes outcomes into futures
(decision trees)

o Separates facts from values



DA Provides External Memory |

For example, Japanese outperform other
cultures in calculation by using or
thinking Iin terms of abacuses.

Hatano, G. (1982). Learning to add and subtract: A Japanese
perspective. InT. P. Carpenter, J. Moser, M., & T. A. Romberg
(Eds.), Addition and Subtraction: A cognitive perspective. Hillsdale,
NJ: Lawrence Erlbaum. P. 217.



DA Provides External Memory |

 Apriori decomposition. Decision analysis analyzes the
problem into simpler components prior to judgment and
then combines the analytic judgments mathematically.

 Aposteriori decomposition. Statistical (bootstrap)
models analyze, after the fact, judgments made
holistically.

Even a posteriori models outperform the decision
makers on whose judgments those models are based,
by providing external memory and removing the
randomness from those judgments, thus “raising the
decision makers by their own bootstraps.”

Dawes, R. M. (1979). The robust beauty of improper linear models in decision
making. American Psychologist, 34, 571-582.



DA Provides External Memory Il

Testing
On Paper: In Head:
Presentation Anything else? | Anything else?

% 100% saw duck | 0% saw duck
“Rabbit”
%) 100% saw rabbit | 0% saw rabbit
EEDuck‘J!

Reisberg, D. (1996). The non-ambiguity of mental images. In C.
Cornold, R. Logie, M. Brandimonte, G. Kaufman, & D. Reisberg (Eds.),
Stretching the Imagination: Representation and transformation in mental
imagery. NY: Oxford U. Press.



DA Requires Comparison of
Alternatives |

Without comparison:
A 7/36 chance to win $9 is rated 9.4.

A 7/36 chance to win $9 and a 29/37
chance to lose 5 cents iIs rated 14.4.

Slovic, P. (1985). Violations of dominance in rated attractiveness of playing
bets. Decision Research Report 85-6. Eugene, OR: Decision Research.



DA Requires Comparison of
Alternatives I

When a single case Is evaluated, judgments
of a rape victim’s responsibility are higher
for a virgin than for a divorcee.

Birnbaum, M. (1982). Controversies in psychological measurement. In B. Wegener
(Ed.), Social Attitudes and Psychological Measurement. Hillsdale, NJ: Erlbaum.
Pp. 401-485.

Kahneman, D., & Miller, D. T. (1986). Norm theory: Comparing reality to its alternatives.
Psychological Review, 93, 136-153.

Hsee, C. K. (1996). The evaluability hypothesis: An explanation of preference reversals
between joint and separate evaluation of alternatives. Organizational Behavior &
Human Decision Processes, 46, 247-257.



DA Requires Comparison of
Alternatives Il

We tend to “throw good money after bad”,
favoring alternatives for which we have
already incurred substantial costs, even
though these costs were incurred in the
past and are thus necessarily the same
for all alternatives.



DA Considers Qutcomes

Pass Fall Don’t
Know
Buy vacation | 54% 57% 32%
Not Buy 16% 12% 7%
Vacation
Pay $5 to 30% 31% 61%
decide later

Tversky, A., & Shafir, E. (1992). The disjunction effect in choice under
uncertainty. Psychological Science, 3, 305-309.




DA Analyzes Outcomes
Into Attributes |
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DA Analyzes Outcomes
Into Attributes |
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DA Analyzes Outcomes Into
Possible Futures (Correctly)

Superadditivity. Probabilities at an event
node sum from slightly over 1.00 for 2
events to around 3.00 for 16 events.

Explanation. Events not in attention seem
to be underweighted. “Other” underweighted
In fault tree.



DA Separates Facts from Values
(& permits distributed decision making)

SCIENTIFIC SCIENTIFIC SocrAaL
DATA JUDGMENT JUDGHMENT
WEIGHT
INJURY
MUZZLE
VELOCITY
STOPPING §
KINETIC EFFECTIVENESS ACCEPTABIATY
" ENERGY
THREAT
OTHERS
. Fig. 1. A pictorial representation of a friunework that combines scientific facts with social
values.

Hammond, K. R., & Adelman, L. (1976). Science, values, and human
judgment. Science, 194, 389-396.



Conclusion

* The greatest net benefit may come from simple
changes that represent more rationally the
underlying logic of the problem without
becoming so complex as to lose touch with the

bounded rationality and the irrationality of the
user’s mind.

e Overall Quality = Verisimilitude X Useabillity

“Better the half than the whole.”
- Chinese proverb.



v'People often make important
decisions badly.

v'Some of the simplest features of
decision analysis can improve
decisions.

* People rarely use decision analysis.
 Why, and what can be done?



People Rarely Use
Decision Analysis



Resistance to
Bootstrap Models

*Over 50 years of demonstrations of the superiority of
bootstrap models to the judges they model have had almost
no effect on the practice of human judgment! Why?

*Models threaten egos and pocketbooks.
*Models are less politically impressive.

eStatistical evaluation reveals error, while intuitive evaluation
conceals error.

Dawes, R. M. (1979). The robust beauty of improper linear models in
decision making. American Psychologist, 34, 571-582.



Resistance to

Checklists in Medicine

In 2001, Peter Pronovost, an M. D. at
Johns Hopkins, introduced a checklist for
reducing infections when putting a line
into a patient. In the first two years of
using the checklist, the 10-day line
infection rate went from 11% to 0%; the
number of deaths dropped by 8; and the
costs dropped by $2,000,000.

Gawande, A. (2007). The Checklist. The New Yorker.
Dec. 10. Pp. 87-95.



Pronovost also introduced a checklist for
caring for patients on mechanical
ventilation. In the first year, the
percentage of patients who failed to
receive the recommended care dropped
from 70% to 4%; the occurrence of
pneumonia fell by 25%; and 21 fewer
patients died.

In the state of Michigan, a checklist saved
1500 lives and $75,000,000 in the first 18
months.



What was the reception?

There were few additional takers.
*Some physicians were offended.
«Some doubted the evidence.

«Some said, “Forget the paperwork. Take
care of the patient”



Resistance Among
Decision Scientists

"What do you do for a living?”
"Study decision making.”

“Then you can help me. | have some
big decisions to make.”

"Well, actually....”

Slovic, P., Fischhoff, B., & Lichtenstein. S. (1977). Behavioral decision
theory. Annu. Rev. Psychol., 28, 1-39.



Resistance
at NSF and NIH

The National Science Foundation and the
National Institutes of Health refused to use
decomposed ratings for reviewing their
proposals, although the changes were

« Recommended by a leading decision
researcher,

« Well supported by research, and
« Simple to implement.

Arkes, H. R. (2003). The nonuse of psychological research at two federal
agencies. Psychological Science, 14, 1-6.



The responses?

“We don’t want any criteria.”

“[This suggestion] causes less
agreement and consensus than we
would like around here.”

“No psychologist is going to tell
me how to evaluate proposals.”



A Personal Experience of
Resistance Among Instructors

e Editors loved The

The

Three Secrets. U T
SeCIf'etS

« BUT marketing Wise
departments Decision

couldn’t find enough Making
courses to justify | -.

financially the
decision to publish.




A Resource-Allocation
Perspective

The National Institutes of Health has a

budget of $30,000,000,000 a year to fund
medical discoveries.

Yet work on using checklists in medicine
has already saved more lives than that of
any medical discovery in the past decade.

Research on putting knowledge about

decision making into practice should be
similarly cost-effective.



v'People often make important
decisions badly.

v'Some of the simplest features of
decision analysis can improve
decisions.

v'People rarely use decision analysis.
 Why, and what can be done?



Why and What Can Be Done?



Diagnosis of Causes of Problem



Causes for Resistance to Decision Analysis

Wants to
apply DA [—VES
but doesn'tt




Causes for Resistance to Decision Analysis

Wants to
apply DA YES
but doesn'tt

NO

i

Explanations, Responds
data, to data & YES
calculations: legicE

33



Causes for Resistance to Decision Analysis

Explanations,

data,
caloulations

COpposing
ideas

Wants to
apphs DA
but doesn'tt

NO
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Responds
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Causes for Resistance to Decision Analysis

Wants to
apply DA YES
but doesn'tt

NO

i

Explanations, Responds
data, to data & YES
calculations: legicE

HO

. Calm and
COpposing
) open to MO
ideas .
ezt

YES

;

Boundeadhy
Raticnal

Changeszin Pernpeactive HO
perpactive irw dricnt €




Examples of
Behavioral Reasons

Not thinking to use DA

nsufficient skills to implement DA
nsufficient motivation to implement DA.
nsufficient authority to implement DA




Examples of
Rational Reasons

« Diagnosticity. "It's not likely to make any
difference.” (overconfidence)

 Value of information. "The difference it
makes isn't likely to justify the costs.”

 Political externalities. "An improved
decision would incur political costs.”

» Personal externalities. "An improved
decision would incur personal costs.”



Enhanced Benefits Not Likely
to Be Seen as Justifying
Increased Costs to the DMer

Subjects with a decision aid did not use
more information than subjects without
one. Effort is weighted more than
accuracy, probably because feedback on
effort is both more immediate and more
tangible.

Todd, P. & Benbasat, I. (1992). The use of information in decision making: Investigation of the impact
of computer-based decision aids. MIS Quarterly, September.



Examples of
Intuitive Reasons

«Cognitive position bias. "The answer
Is perfectly clear without any DA’
(£.g., availability, similarity.)

« Decision style bias. "That's not the
way | like to think about decisions.

It's difficult for me to have confidence
In the results.” (£.g., discussion,
stories, reasons, Images.)



Examples of
Irrational Reasons

« Motivated position bias. "There's no
way I'm going to put my favored
alternative at risk.”

« Motivated process bias. "There's no
way |I'm going to yield any control over
the decision process.”



Decision Training
May Not Be the Answer



Decision Training
May Not Be Very Effective

* High school students often can’t deal
effectively with problems requiring abstract

thlnklng. Renner, J. W., & & Stafford, D. G. (1972). Teaching
Science in the Secondary School. NY: Harper & Row.

 As many as 50% of incoming college
students operate below Piaget’s level of

formal 0perat|0n8. Gray, R. L. (1979). Toward observing
that which is not directly observable. In J. Lochhead & J. Clement (Eds.),
Cognitive Process Instruction. Philadelphia: Franklin Instit. Press. Pp. 217-
228.



GOFER

The Most Herculean Attempt Yet
to Teach Decision Making

Goals clarification, &
Option generation, |
Fact finding,
Consideration of Effects,
Review & Implementation .

40-50 contact hours spaced over at least 1 year

Basic Principles of Decision Making, Decision Making
In Practice, 2 student workbooks, and a teachers’
manual

Two-four-day workshops sponsored by State Education
Departments in Australia.

Mann, L., Harmoni, R., & Power, C. (1991). The GOFER course in decision making. In J. Baron & R. V. Brown,
Eds. Teaching Decision Making to Adolescents. Hillsdale, NJ: Erlbaum. Pp. 61-78



Evaluation of GOFER

* Improved confidence In decision making.

* Improved verbal knowledge of the course
material.

* Yet no difference on any of the G, O, F, E,
or R steps in decision making.

Beyth-Marom, R., & Fischhoff, B. (1991). Teaching decision making to adolescents: A critical review. In J.
Baron & R. V. Brown, Eds. Teaching Decision Making to Adolescents. Hillsdale, NJ: Erlbaum. Pp. 34.



Independence of Verbal Knowledge
and Performance

In four tasks and two studies, practice improved only utilization of the
correct rule, and explanation improved only the ability to articulate
the correct rule.

o Study 1. Maximize sugar production by changing number of
workers; achieve a target social response by changing social

behavior.

Berry, D. C., & Broadbent, D. E. (1984). On the relationship between task performance and
associated verbalizable knowledge. Quarterly Journal of Experimental Psychology, 36A, 209-291.

o Study 2. Maximize bus riders by changing spacing between buses
and parking fees; achieve a target social response by changing
social behavior; determine optimal level of taxation conditional on

level of employment and inflation.

Broadbent, D. E., Fitzgerald, P., & Broadbent, M. H. P. (1986) Implicity and explicit knowledge in
the control of complex systems. British Journal of Psychology, 77, 33-50.



Decision Aids
May Be the Answer

“The unassisted hand and the
understanding left to itself possess but
little power. Effects are produced by the
means of instruments and helps, which the
understanding requires no less than the
hand....”

Sir Francis Bacon
Novum Organum, 1620,
First Book, Aphorism 2



An Overview of Three Decision
Aids

*Expert Choice (sound)
et Simon Decide (appealing)
*\Wise Decider (sound & appealing)



Expert Choice’s Opening Screen

Expert Choice 11.5

Prioritize, Select, Optimize, Allocate, Align

e Quick Overview 7. Full Overview

' )Q (2 minutes) )Q (8 Minutes)
Quick Start Guide | | Preview Sample
a‘ Decisions

Y Start Using Expert Choice

@& cxpertchoice’

Visit Expert Choice Online b




Let Simon Decide’s Opening Screen

share [l < a* fi' BE cspsiol v Aready amember? A& Sionin =8 Register

e [ et Simon Decide®

DECISIONS MADE EASY®

Bring Simon's
smarts amywhere
with his new app

SICK OF FLIPPING
COINS TO DECIDE?

To decide on anything from love to your
career path, count on Simon.

. .*.' Create a free pmﬁie D }-'\;J pStorE

STATE YOUR y LETSIMON 7y GETYOUR MAKE A SMART
DILEMMA ) ANSWER DECISION NOW

Recent Decisions Total Simon Says: 39,326
Decisions can be made private or public

Time Decision Simon Says Posted By = W

8 hours ago Should | wear boxers or briefs? Boxer-briefs laurennfarmeer 0 0

1 dav ann g__D_ebe_rfa IFROr R e e Blanca laranartiia 0 ]



Wise D’s Opening Screen

Well, hello!
You must have a
decision to make.




EC’s First Page

Welcome to Expert Choice x|

\_LI ¥ Create new model
|'Eh|:u:use modeling method

S Direct U Shucturing

1} = Dpen existing model

L

" Recent
£ Samples

" Browse existing models

Startz new model in Model Yiew pane

al | i

ok, Cancel |




EC’s Second Page

ER New File Name

x|

o
l\,_)l K_/’I | . = Anderson - Documents - - m] ISE._=,|-.;|-| Fel
Organize Views " Mew Folder @
Favorite Links Mame |v| Date modified - |v| Type |v| | *
Pictures - REAL
5] RecentPlaces | My Webs
Bl Desktop | Downloads
‘M Computer | NetBeansProjects
Documents ) My Google Gadgets
| My DocsTol
E Pictures ¥ LoesToko
_ ) Palm 05 Desktop
E} Music J Updaters
|4 Recenty Changed | My Albume
E Searches ) My Print Creations
Public J My Maps
| Inspiration Data

Folders




LSD’s First Page

share: ] 9 o™ My B cspafiol v Areadysmember? & Signin =8 Register

Let Simon Decide’

DECISIONS MADE EASY @

SICK OF FLIPPING
COINS TO DECIDE?

To decide on anything from love to your
career path, count on Simon.

L .*. Create a free profile _ . ; D ;!kppStoré

Bring Simon's
smarts anywhere
with fis new app

STATE YOUR y LETSIMON | 9 GETYOUR MAKE A SMART
DILEMMA ' ANSWER DECISION NOW
Recent Decisions Total Simon Says: 39,326
Cecisions can be made private or public
Time Decision Simon Says Posted By = v
9 hours ago  Should | wear boxers or briefs? Boxer-briefs laurennfarmeer 0 0

1 dav ann g__D.-ebe_na ir con Blanca o con las Blanra laranartiia 0 ]



i,

LSD’s Second Page

- Wy life profile m

Share: n . .. ﬂ n Espaiiol *

Let Simon Decide’

DECISIONS MADE EASY @

il

MY DECISIONS

Home ¢ My Decisions

My Decisions

A andersonb@pdx.edu

Before making important decisions, make
sure you are well rested and well fed. We do
our best thinking when we arenttired,

hungry and cranky, just like little kids!

DATE W MNAME W SIMOMN SAYS TOOLS USED | QUTCOME W OPTIONS
Decide on a college = Py oy o P P E Share / Copy
2011-02-18 Stanford
aner WSS action Plan/ Delete
Should | undergo surgery? E Share/ Ca
= By
2010-03-10 Double Mastectom 1 R LA e
v | @A [aaoas Action Plan/ Delete
Should | undergo surgery? i
2010-03-10 = Share/ Action Plan/ Delete
Should | tell himi/her how | .
Tell afriend how | feel oy oy Py ey @ Share / Copy
2010-03-10 ? 5
feal? =] RS action Plani Delete
Whether to take a side trip to
2010-03-10 | Smyma Smyra 93747 <3 f@ Share/Copy

Action Plan/ Delete

MAKE A
SMART
DECISION

NOW

Your thoughts?

Enter Simon easily in the
future, associating your
Facebook account with

Simon.



WD'’s First Page

Home About Log out

Wise Decider

Home

Demo

View Edit

Reconsider a Past Decision Start a New Decision
Car Decision Go
College Choice
Demo Decision
Housing Choice

Movie Prioritization



WD’s Second Page

Wise Decider

Home

Talk with Guides

Name for Decision

Mame for Decision Alternatives Values Outcomes Explore Table Decide

Save and continue




EC’s Results |

BR Expert Choice  Car Purchase.ahp
I File Edit Assessment Synthesize Sensitivity-Graphs View Go Tools Help
DA @S also- | RGA e
R E R AR Ay EY

1.000 Goal |E Uul | Albernatives: |deal mode I?EI '

GRAND AM 4 DOORS 169

=10l x|

----- N Init_ial cost of automobile (L: .131) NISSAN MAXIMA 4 Dt 178
IZ—II. Maintenance cost (I_.: .295) MERCEDES BENZ 29 239
- H Insurance cn:.}st (L: .481) VOLVO 840 241

B Warranty (L: .131) THUNDER BIRD 2 DO 181

..... I Prestige (L: .092) Infarmation D t
EI. Qualiw (L: .431) nrarmafion Lhacumen
----- I Safety (L: .325)

----- B Frequency of breakdown (L: .111)
----- B Performance (L: .430)

=1 Design (L: .067)

. Exterior design (L: .500)

| »

Thiz model was designed to select the best

o . Interior dESIgI'I (L: '5["]) automobile to purchaze with respect to price,
..... n [}riving comfort (L: _ﬂﬁ]") maintenance (including warranty, serviceabilty, ==
and inzurance], prestige, and quality [including

gafety, extenor and interiar dezign, perfformance,
-l 1 L | |

K akl ol L




EC’s Results Il

':1';'-"' Expert Choice Car Purchase.ahp - |I:I|£|
File Edit Tools

Ala"| O Distributive made % |deal mode |

Surnmary I D etailx I

Barz Size

Sort by Hame | Sort by Priarity Unzort II_ Mormalize ’7 V¥ Auto [T — I Decreasel
Synthesis with respect to;
Goal
Cwerall Inconsistency = .02
VOLVO 840 o.241 I

MERCEDES BENZ 290 0.232 |
THUNDER BIRD 2000Rs  0.151 (I

nissanmaxima 4pocrs - 0173 I

GRAND AM 4 DOORS 0.155 |




- File

Options  Tools  Window

EC’s Results Il

i l,_ Facilitator: Performance Sensitivity for nodes below -- Goal

4|2 | = Elel 3] ]

A0

.80

f0

.60

- .50

. Initial cost

A0

.30
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.00

Al

Objz [TwaoD]
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Quality
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.50

A0

.30

10

.00

YOLYD 840

THUNDER BIRD 2

HISSAN MAXIMA 4 |
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LSD’s Results

* Ferrari scored 200.00% higher than the nest best aption Jaguar

Results by point of view for top 3 Alternatives

Mrarrari

T
1
|
|

Poinds of View: Facts
Paind of View: Faslings
Poind of View: Pessimistic

Paint af View: Oplimistic

MSH Sutos
CHM Money

Allsiate Aute Insurancs




WD’s Results

In the future:
Talk with Guides Commensurated table colors

Explore Table

| Mame for Decision || Alternatives || Walues || Outcomes || Explore Table || Decide ‘

. Reliability v | o« Crash Protection I Owmner Satisfaction

Subaru Forester $20-30,000 Best Best

1
" Honda CR.V Best
1
Notes

1. One-sentence justification

2. Uncertainties to monitor



A Closer Look at Wise Decider



Behavioral i

*Forget to (S)

Cup, spell checker, voice recognition

*Forget how to (R)
Guides, embedded training
*Not motivated (+)

Response counters, social reinforcement



Talk with Guides

Name for Decision

Name for Decision | Alternatives Values Outcomes Explore Table Decide

Save and continue

eDecision Path

eDocumentation



eDiscussion, warning signs
sExternalization

*Observer perspective
*Process orientation
«Testabllity

*Publicity test

Completeness & dominance tests



eAdvisors

e|ntuitive start

q }

*Colors & Moveable rows and columns
Instructions in external memory
Instructions in small steps
Completeness & dominance checks
[Hidden math model]

Intuitive check & justification



Three Approaches to Uncertainty

* Expert Choice
e Let Simon Decide
e Wise Decider



Expert Choice’s
Treatment of Uncertainty

AID  Alternatives Benefits Risks Benefits

Al Dairy Chart Recorder 337 A :

A2 Dairy Structure Work Ad6 o 0.4 0.162
A3 Dairy Maintenance Work 349 5 0.5 0.175
A4 Solar Greenhouse 346] 0 1 0.346
A5 Cultivating Tractor A17 1] 1 0.417
A6 Crating System A43 1] 1 0443
AT New Pipeline Washer 288 1] 1 0288
AB  Yacuum Milking System 205 0 1 0.305
A9 Hot water heater A49 o 1 0.4449
A1D Whey tank A78 0 1 0.4 78
All Barn electricity 291 0 1 0.291
A12 Bulk tank fridge 2TT n 1 0277

< »




Let Simon Decide’s
Treatment of Uncertainty

¥ My Scores
My Scores is the most logical, fact-based tool, ideal for decisions where you face multiple
appealing alternatives and factors.

Estimated time: 10 minutes

My Life Match
My Life Match is the most personal tool and is useful for those decisions where you want to
weigh your goals, current situation, personality type, and activities against your alternatives.

Estimated time: 5 minutes Mare

My Points of View
My Points of View is the fastest decision tool. It's a great way to look at your decision from four
unigue perspectives.

Estimated time: 5 minutes

My Points of View

Simon's third tool asks you to consider

Community (Er e Rule= your d n from four imp r:nrt_a nt .
angle hat are the facts telling you?

How Simonites Decide Facebook Simon’s Rules Whi yout your
Simon's Blog Twitter Privacy Policy cho 1]
Simonites Say iPhone App Terms of Use thiz d

Testimonials

can be used alone for a quick :
answer, but it works best when
combined with other tools.

non Decide, Decisions Made Easy and Simon's logo are registered trademarks of Ayax Systemns Inc.



{BACK  [3] SAVE NEXT >

Point of View: Pessimistic

Select what you think is the best alternative(s) for each of the following questions. Daon't aver think your answers—just pick
whatever comes to mind.

If everything goes wrong, which alternative is your best option ar the least risky?

I Start Own Business
I Start Partnership
M Work For Someone Else

(= SAVE NEXT >




% Work For Someone Else scored 0.00% higher than the next best option Start Own Business

Wark For Someone Else *

Start Own Business

Start Partnership

POINTS OF VIEW

Results by point of view for top 3 Alternatives

*Wﬂl‘k For
Someone Else

*Start 2wn
Business

Start Partnership

Points of View: Facts s

Paoint of View: Feelings

Point of View: Pessimistic s

Paint of YView: Optimistic

Simon Points




WD’s Treatment of Uncertainty

The following concepts are important to keep in mind as vou enter the facts and

values into vour decision table:

¢ Testability
¢ Jdentifving uncertainty

< _Using ranges and judging probabilities

e Column colors vs. table colors

e (Coloring ranges

Here are five ways to modify an alternative, so that it will be less affected by uncertainty.

If vou're able in any of these ways to think of a more uncertainty-proof alternative, add

it to vour table, and see how it compares with vour other alternatives.

Control
Get information
Wait for information
Diversify

Share risk



ldentifying & Representing
Uncertainty |

 Identifying uncertainty. Which alternative
IS the riskiest? Which estimates of impact
are the least certain? If this decision turns
out badly, what’s the most likely reason it
will have turned out badly?
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For any cell where there is significant uncertainty, enter a range of values rather than
a single value. For example, instead of entering a salary of $50,000 when you aren't
at all certain that that will be the salary, you might enter the range $40,000-

$60,000. Make the range broad enough that you feel there's a 99% chance that the
actual value will turn out to be between the high and low ends of your range. A
common human failing is to be overconfident in making predictions and to set ranges
of uncertainty that are too narrow.

For any cell where there is significant uncertainty, enter a range of values rather than
a single value. For example, instead of entering a salary of $50,000 when you aren't
at all certain that that will be the salary, you might enter the range $40,000-

$60,000. Make the range broad enough that you feel there's a 99% chance that the
actual value will turn out to be between the high and low ends of your range.

We're really not very good at judging probabilities. For one thing, we tend to think the
future will be much like the past and, as a consequence, often encounter surprises
that we haven't adequately prepared for. For example, when we judge a 99%

confidence interval, only 1% of the cases should fall outside that interval; instead the
figure can approach 50% (Alpert & Raiffa, 1982). That'’s a lot of surprises! This is
why Wise Decider emphasizes uncertainty proofing, which doesn’t require thinking
about probabilities. When you do have to think about probabilities, however, the
following guidelines can improve your judgments.
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Testability. Start with a testable, preferably quantitative, description of the outcome, e.g., “inches of rainfall in a
24-hour period”, rather than just “rain” (Spetzler & von Holstein, 1975).

Statistics. Start with objective statistics, when possible. For example, when thinking about how long a marriage
might survive, start with statistics for the general population. We tend to have more confidence than we should in
vivid examples about what we know about the particular case (here, the particular couple) than in abstract
statistics (Kahneman & Tversky, 1979), but we should resist this tendency, since the statistics are based on more
cases and are more reliable.

Adjustment. You can then adjust these statistics to take into account what you know about the case at hand, but
keep in mind that what you know about any particular case is rarely all that informative and rarely justifies much
adjustment. To correct the tendency to set ranges of uncertainty that are too narrow, push the upper and lower
limits out to where they feel uncomfortable. If you're judging a 99% confidence interval for how long a marriage
will last, the low end of the range should usually be so low that you feel uncomfortable about it, and the high end of
the range should usually be so high that you feel uncomfortable about. It can help to try to think of specific causes
or scenarios that might result in an extremely high value and specific causes or scenarios that might result in an
extremely low value. (Fischhoff, 1982).

Frequencies. We think better in terms of frequencies, rather than percentages or probabilities (Gigerenzer,
1991). Imagine that you have an urn with 99 white balls and 1 black ball, and ask yourself, Is it more likely that the
event (e.g., the marriage ends after 6 months) will occur or that you'd draw a black ball from this urn? If it's more
likely that the event will occur, Is it more likely that you’'d draw a black ball from an urn with 50 white balls and 50
black balls? On the other hand, if it's more likely that you’d draw a black ball from the original urn with 99 white
balls and 1 black ball, change the question to, Is it more likely that you'd draw a black ball from an urn with 999
white balls and 1 black balls. By asjusting up and down in this way, you should be able to arrive at an urn where
you’re unable to say whether it's more likely that you’'d draw a black ball from that urn or that the event would
occur.

The availability trap. We tend to judge events that are more available to memory as more probable (Kahneman
& Tversky, 1979). Certainly, events that occur often are easier to remember, but so also are events that have
occurred recently or are vivid. People tend to be reluctant to fly shortly after an airlines hijacking, even though the
probability of a hijacking may actually be reduced for a time while people are more alert. When you're judging a
probability, consider whether recent and/or vivid events might be biasing your judgment.
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 Coloring ranges. The color appropriate for an uncertain
cell will, of course, be between that for the best end of
the range and that for the worst end of the range.
Specifically, (a) if you're risk neutral, the color for an
uncertain cell will be the color appropriate for the long-
run average value that would be expected if the decision
were to be repeated many times; OR (b) if you're risk
averse, as most people usually are, the color for the cell
will be a lower (darker) color than that. If, in the unlikely
case that you're risk prone, the color for the cell will be a
higher (lighter) color.



“Uncertainty Proofing”

e Control

e Get Information

e Walt for information
e Diversify

e Share risk



Adding Mathematics to
Wise Decider

Problem structuring: Identification of
redundancy & irrelevance

Choice: Identification of dominance

Conflict resolution: Identification of winning
trades

Uncertainty: Sensitivity analysis to guide
uncertainty proofing

[
(

Probability trees? (a) Identify positively

correlated uncertainties and mediating event,

0) split row, (b) request probabilities?]

Justification: ldentification of sufficient reasons
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