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Decision Making: A Normative Perspective

* The idea that decision making is based on
economically-derived principles and axioms
(rules) that together provide a set of
theoretical benchmarks for how people
should perform decision making tasks under
ideal conditions.

* Decision makers will make rational choices
that always lead to the maximization of utility
or welfare.




Rational Decisions

There are 6 basic rules of rationality:
1. Ordering of Alternatives

Dominance

Cancellation

Transitivity

Invariance
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Continuity

Expected Utility

* An alternative’s utility (or “score”) is simply
the sum of all of its weighted attributes such
that:

EU= E P

Or, in other words:

EUalt_x = W1A1x+W2A2x+W3A3x+W4A4x ot WnAnx

Expected Utility

* PROS: Comprehensive
* CONS: Nearly impossible

¢ Requires perfect information, which doesn’t exist

¢ Assumes weights are static; for many decisions, they
change over time.

¢ Time consuming; identifying all of the attributes and
developing measures for them takes far too long for
the process to be practical to decision makers.




Decision Making: A Descriptive Perspective

* The response to these challenges is that
decision makers are forced to make tradeoffs.
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* Satisficing is an efficiency-based (vs.
optimization-based) decision rule where
decision makers choose an alternative based
on an evaluation of only certain attributes.

Mental Models

People attempt to fit what they’re responding
to (seeing, feeling, hearing) against their
existing models.

* Thus, people can quickly make judgments
about options by utilizing knowledge gained
from past events when dealing with the
present and future; importantly, they can
react to future situations before they arise.

Mental Models




Mental Models

* But, because mental models rely upon
generalization and analogy, they can
frequently trip us up.

¢ This happens because our mental models can
(quite easily) be erroneously applied during a
situation; it leads us to believe that that we
are responding one thing when in fact we
might be (or should be) responding to
something else.

Mental Models

¢ This is an important, basic finding in studies of
decision making because it suggests that our
choices can be disconnected from information
or training.

¢ Instead, our mind responds to what it
“believes” it is seeing.

* Perception becomes reality.

Mental Models
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Heuristics & Biases

¢ A woman, Linda, has been randomly selected from the
population of East Lansing. What follows is a thumbnail
sketch of Linda:

— Lindais 31 years old, single, outspoken, and very bright. In
college, she majored in environmental studies. As an
undergraduate student, she was deeply concerned about issues
related to environmental sustainability, the rapid pace of
resource use, and also participated frequently in pro-environment
rallies.

¢ What does Linda do today?
* Option 1: Linda is a small business owner

* Option 2: Linda is a small business owner and is active in the
environmental movement

Representativeness Heuristic

Small
Business Owners

P=A

A>AB

B>AB

Heuristics & Biases

e What’s a more likely cause of death in the
United States?

—r Homicide

— Tornados ol Lightning
— Car Accidents o Stomach Cancer




Heuristics & Biases

Question 1 Question 2

* Is the number of species that will ¢ Is the number of species that will
go extinct this year as a result of go extinct this year as a result of
climate change: climate change:

— More than 50? — More than 5000?
— Less than 50? — Less than 5000?

* What s your estimate of the ¢ What is your estimate of the
exact number of species that will exact number of species that will
go extinct as a result of climate go extinct as a result of climate
change? change?

Anchoring Without Adjustment

¢ Often, decision makers “anchor” on an initial
value (or set of values) and use these to largely
inform their judgments.

¢ The bias is that these initial anchors usually do
not provide a sufficient basis for decision making
without significant adjustment up or down.

¢ ...called anchoring without adjustment.

Prospect Theory

* Loss Aversion: Losses el
typically loom larger than rtt —
gains, which has
implications for the framing
of decision problems and, v
ultimately, people’s choices. -

¢ But, how do we feel when
our losses and gains are
being valued by others (as is
the case in the vast majority
of policy decisions)?




Prospect Theory

¢ Hypothesis: Losses are not expected to carry the same
weight under conditions of reverse attribution.
— Attribution processes are often biased by differences in self-
other perceptions.
— False consensus effect

* Tendency to overestimate the similarity between their themselves
and others under conditions of attribution.

* The perception that others share your beliefs, attitudes, and
experiences provides a sense of validation with respect to your
Jjudgments.

— False uniqueness effect

* Tendency to underestimate the similarities between oneself and
others under conditions of reverse attribution.

* The perception that you are unique in terms of your beliefs, attitudes,
and experiences provides a sense of validation with respect to your

feelings.
Prospect Theory
Experimental Design 5 Levels of Attribution
* Mixed experimental design 1. Self:
¢ 1B/W subject factor — How df’ I feel?
— 2 levels (gain or loss) 2. Stranger: .
. — How do I think a person
* 3 W/lsubject factors unknown to me feels?
— 2levels of gain or loss (10x 3. Family:
and 100x) —  How do I think a person
— 3 decision contexts (financial, known well by me feels?
social, environmental) 4. Stranger to Self:

— 5 levels of attribution —  How do | think an unknown

person feels about me?
Family to Self:
— How do I think a known
person feels about me?

v

Prospect Theory

Subjects recruited through
web-enabled panel of RN

Knowledge Networks, Inc. [ iy k|
(n=204). P

Responses to 30 online

decision tasks measured on } e
Likert scale e ™

Linear value functions
calculated for each subject . i

Linear slope became DV




Prospect Theory
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Consensus

Uniqueness

Prospect Theory

¢ Implications:
— In the case of consensus (assuming that
others think as we do), decision makers
need to be careful to assess the objectives,
P values, and concerns of affected -
A stakeholders. L\\
|
\ __ — Inthe case of uniqueness, our results point /)//1
™ to the importance of both increasing b
transparency in process and building social
trust between decision makers and
affected stakeholders.

Evaluability

It’s a hot day and you want some ice cream from the Dairy Store. It just
so happens that today is “Set Your Own Fair Price” Day; how much are
you willing to pay for the following cup of your favorite ice cream flavor?

8 ounces of your favorite ice
cream that comes in a 10
ounce cup.

100z




Evaluability

It's a hot day and you want some ice cream from the Dairy Store. It just
so happens that today is “Set Your Own Fair Price” Day; how much are
you willing to pay for the following cup of your favorite ice cream flavor?

7 ounces of your favorite ice
5‘ \ / 7oz cream that comes in a 5 ounce
0z

cup.

Evaluability

100z

Separate  $1.66 $2.26
Joint $1.85 $ 1.56

Evaluability

* Certain attributes of alternatives are inherently
difficult to evaluate (e.g., the specific amount of
ice cream in a cup).

— Often, these difficult-to-evaluate attributes are critically
important in a given decision context.

¢ Other attributes are inherently easy to evaluate
(e.g., the “fullness” of a cup of ice cream).

— These easy-to-evaluate attributes tend not to be as
important as the difficult-to-evaluate ones.

¢ Allowing for a side-by-side comparison of options
enhances evaluability (i.e., it’s a simple decision
support tool).




Evaluability

¢ What is it that makes an attribute easy to evaluate or
difficult to evaluate?
¢ The answer is two-fold:

— On the one hand, it is our instinctive and rapidly-formed
emotional response to the attribute; a SYSTEM 1 response.

* This is especially true of cases where we do not have a lot of
experience with the problem context or the alternatives being
evaluated.

— On the other hand, it is our ability to undertake a detailed
analysis, which is a function technical knowledge, of an
attribute; a SYSTEM 2 response.

* e.g., while secondary productivity is difficult to grasp for many of
us, a fisheries biologist instinctively knows how much better level
of productivity is over another.

System 1

EXPERIENTIAL
(SYSTEM 1)

¢ Based on affect

Affect

¢ An fast and intuitive emotional response that
people instinctively experience in response to a
stimulus.
— Arousal: The feelings provoked by the stimulus.
* dread vs. optimism
* upsetness vs. calmness
¢ sadness vs. happiness
— Valence: A quality associated with the stimulus.
* bad vs. good
* ugly vs. pretty
« offputting vs. inviting




System 1

EXPERIENTIAL
(SYSTEM 1)

Based on affect

Connections by
associations

Encodes reality in
images, metaphors,
and narratives
Intuitive and fast;
oriented toward
immediate action

The Affect Heuristic

Street Calculus, by Gary Trudeau 3%

System 2

EXPERIENTIAL ANALYTIC
(SYSTEM 1) (SYSTEM 2)
Based on affect ¢ Based on reasoning
Connections by ¢ Connections by logical
associations assessment
Encodes reality in ¢ Encodes reality in

images, metaphors,

and narratives

Intuitive and fast; .
oriented toward
immediate action

abstract symbols,
words, and numbers
Slow and effortful;
oriented toward
delayed action




Systems 1, 2, and the Brain

SYSTEM o
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Systems 1, 2, and the Brain

SYSTEM
L]

Dual Processing and Evaluability

70z
5|0z :
¥

* Affective responses help to attach meaning to
certain attributes.

* Enhanced evaluability is really all about balancing
System 1 and System 2, which is quite easy in this
context.




Dual Processing and Risk

Petty Crime Deer OP
Human Health Risk 4 5
Environmental Risk 5 6
Park Property Risk 5 6
SEPARATE $43,469 $41,828
JOINT $43,567 $30,380

Dual Processing and Risk

Petty Crime Deer OP
Human Health Risk 4
Environmental Risk 5
Park Property Risk 5
SEPARATE $43,222 $41,080
JOINT $31,463 $36,213

Can You Explain?

“It didn’t feel right...”

“l focused on the problem, not the
numbers...”

“I saw the numbers but | decided to vote with
my gut...”

“The numbers weren’t as scary as the
problems...”




Can You Explain?

e “It didn’t feel right...”

e “| focused on the problem, not the
numbers...”

e “I saw the numbers but | decided to vote with
my gut...”

¢ “The numbers weren’t as scary as the
problems...”

Affect, Risk, and Policy

Numeracy, Affect, and Risk

The Eugene Airport is considering a proposal to purchase new equipment for use in the
event of a crash landing of an airliner.

It is estimated that, over a 10 year period, there is about 1 chance in 1,000 that the
equipment would be needed one time and that it would save the 150 lives that would
be in jeopardy in such an event.

In other words:

1 chance in 1,000 to save the 150 lives in jeopardy

How strongly would you support this proposed measure to purchase the new
equipment?

0 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20

Would not Moderate Very strong
support at support support
all




Numeracy, Affect, and Risk

The Eugene Airport is considering a proposal to purchase new equipment for use in the
event of a crash landing of an airliner.

It is estimated that, over a 10 year period, there is about 1 chance in 1,000 that the
equipment would be needed one time and that it would save 98% of 150 lives that
would be in jeopardy in such an event.

In other words:

1 chance in 1,000 to save 98% of the 150 lives in jeopardy

How strongly would you support this proposed measure to purchase the new
equipment?

0 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20

Would not Moderate Very strong
support at support support
all

Numeracy, Affect, and Risk

The Eugene Airport is considering a proposal to purchase new equipment for use in the
event of a crash landing of an airliner.

It is estimated that, over a 10 year period, there is about 1 chance in 1,000 that the
equipment would be needed one time and that it would save 95% of 150 lives that
would be in jeopardy in such an event.

In other words:

1 chance in 1,000 to save 95% of the 150 lives in jeopardy

How strongly would you support this proposed measure to purchase the new
equipment?

0 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20

Would not Moderate Very strong
support at support support
all

Numeracy, Affect, and Risk

® Mean Support

150 98% 95% 90% 85%




Preference Construction

¢ Preferences are not read off a “master list” but instead
are constructed in response to certain stimuli by an
“adaptive” decision maker.

¢ Without decision aids, individuals and groups fall back
on potentially biased heuristics (e.g., anchoring) or
other judgment strategies (e.g., satisficing) when
constructing their preferences.

Preference Construction
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Preference Construction

Preference Construction

* If people look to contextual clues and cues that are
presented (or available) as part of the decision making
process, we (analysts, risk managers) can structure this
process such that it provides contextual information and
cues that work to improve decision quality.

1. Defining management problems,

2. Clarifying objectives and ways to measure their
achievement,

3. Identifying alternatives and establishing their
consequences across stated objectives, and

4. Informing tradeoffs.

Decision Aiding (not Dispute Resolution)

G TASK: Allocate $30 million in clean-up funds across
E21E ;
(0] these three sites.
)
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Decision Relevant Objectives

THBRL 3. Specrbc laboraaton sbost fach of the Torr Contamraied Suirs Porumied by w e Scomor-faned (oaditon.

Decision Relevant Objectives
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Prioritizing Objectives (vs. sites)




Prioritizing Objectives

WORST BEST Rank/Weight

Environmental

Risk 7 1
Human Health 3 0
Risk (Deaths)
Human Health 8 P
Risk (lliness)

Monitoring
Costs $2,000,000 $250,000

Unsightliness 8 2

Evaluating Options
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Results

Subjects in the structured approach self
reported:

— Higher degree of satisfaction with choices
— Greater ease during decision making

— Greater trust in providers of information

— Higher knowledge level




Decision Quality

Decision Quality
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Affect Rich

Trimming Roadside Trees
Affect Poor




Decision Quality
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Contact

Dr. Joe Arvai
E:arvai@msu.edu

Environmental Science and Policy
Program Skunkworks Lab 305 Natural [
Resources Building Michigan State s

University East Lansing MI 48824 -

P:517.353.0694 F:517.353.8994 E:
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Online at:
http://www.msu.edu/~sknkwrks




