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1. Background and motivation
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A definition and wisdom

What is a decision?
A decision is a choice between two or more alternatives that involves an irrevocable
allocation of resources.

Why is decision making important?
“The roads we take are more important than the goals we announce.
Decisions determine destiny.” . . . Frederick Speakman

Wisdom from Daniel Kahneman, Nobel Laureate in Economics, 2002
“Our comforting conviction that the world makes sense rests on a secure foundation:
our almost unlimited ability to ignore our ignorance.” . . . Daniel Kahneman
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Core human cognitive-behavioral processes
Includes Kahneman’s System 1 (blue arrows) and System 2 (red arrows)

DecisionIntuition Learning

ReasoningJudgment

Actions

Sensory input

Predictions P. error

Intuition is affect + emotion. Key actions are seeing, listening, speaking, and doing: problem definition;
risk & causal analysis; countermeasure design, testing, & execution; and evaluation & improvement. 6



2. Essential cognitive neuroscience
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How emotions are made: The secret life of the brain
By Lisa Feldman Barrett (2017)

1. Classical view of emotions
2. Brain’s mission (20/80 rule)
3. Sensory input (incl. interoception)
4. Prediction (concepts; System 1)
5. Prediction error (± learning; System 2)
6. Experience/meaning (categorization)
7. Affect (feeling) and affective realism
8. Language and emotional granularity
9. Collective intentionality, social reality,

diverse cultures, and multi-level
selection (indvidual vs. group)
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Affective circumplex: valence (pleasant, unpleasant) vs. arousal (low, mid, high)

High arousal
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Mid arousal
(miserable, displeased)

Low arousal
(lethargic, depressed)

High arousal
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Mid arousal
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Low arousal
(serene, calm)

Unpleasant PleasantHigh arousal

Low arousal
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Mental phenomena represented as combinations of prediction and sensory input
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Toxic stress affects child neurodevelopment and executive function
Key concepts: Vulnerability, Age-dependency, Neuro-plasticity, and Neuro-toxicity

Executive function skill proficiency

Source: Center on the Developing Child (http://developingchild.harvard.edu/)
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Comparison of System 1 versus System 2 metaphor (Kahneman, 2011)a

System 1 (“elephant”) System 2 (“rider”)b

Nonconscious Conscious
Fast, parallel processing Slow, serial processing
Automatic Controlled
Intuitive (“gut”) Reflective (deliberative)
Energy efficient Energy hog (exhausting)
Implicit knowledge Explicit knowledge
Uses stored memory (concepts) Uses working memory
“Emotional” (“limbic” system) “Rational” (“neocortex”)

a Kahneman D. Thinking, Fast and Slow. New York: Farrar, Straus and Giroux; 2011.

b Haidt J. The Happiness Hypothesis. Basic Books; 2006. (also popularized by Chip and Dan Heath.
Switch: How to Change Things When Change Is Hard. Crown Business; 2010)
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The Righteous Mind
Why good people are divided by politics and religion (Jonathan Haidt, 2012)

Moral systems are interlocking sets of
values, virtues, norms, practices, identities,
instituions, technologies, and evolved
psychological mechanisms that work
together to suppress or regulate self-interest
and make cooperative societies possible.
1. The Social Intuitionist Model
2. Moral Foundations Theory
3. Groupishness: religion and politics
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The Righteous Mind: 1. The Social Intuitionist Model (Jonathan Haidt, 2012)
"Intuitions come first, strategic reasoning second."
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The Righteous Mind: 2. Moral Foundations Theory (Jonathan Haidt, 2012)
"There’s more to morality than harm and fairness."

n Moral intuition Progressive/Liberal Conservative Libertarian

Individual
1 Care / harm +++++++ +++ ++
2 Liberty / oppression +++++ +++ ++++++++
3 Fairness / cheating +++ +++ ++

Group
4 Loyalty / betrayal + +++ ++
5 Authority / subversion + +++ ++
6 Sanctity / degradation + +++ ++
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The Righteous Mind: 3. Groupishness: religion and politics (J. Haidt, 2012)
"Morality binds and blinds"

1. Individual selection vs. group selection

2. Solving the free-rider problem

3. Solving non-kin collaboration problem

4. Roles of religious and political tribes

4.1 Language

4.2 Specialization

4.3 Economies of scale

4.4 Socialization and control
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Cognitive biases
“Cognitive biases are tendencies to
think in certain ways that can
lead to systematic deviations
from a standard of rationality or
good judgment, and are often
studied in psychology and
behavioral economics.”

• What should we remember?

• Too much information.

• Not enough meaning.

• Need to act fast.

Source: http://bit.ly/cogbiases
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Biases and traps in decision making
Decision Quality: Value creation from better business decisions (Spetzler, et al., 2016)

Human are innately defensive from the drive
to protect our ego (self-concept) and avoid
our fears (vulnerability, uncertainty, risk,
intellectual or emotional exposure, uninvited
scrutiny). Cognitive biases and traps involve
the interaction of System 1 and System 2.
Spetzler, et. al have clustered the most
important of these into six categories
relevant to decision-making (see Figure).
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Protection of mindset

Mindsets are “all the stuff in our heads: beliefs, mental
models of reality, lessons learned, memories, preferences,
prejudices, and unconscious assumptions. We use these
to make sense of the world and to make judgments and
decisions. Whenever we encounter something that
conflicts with our mindset, the first impulse is to reject or
attack it, as an antibody would attack an alien organism”
(Spetzler, et al., 2016). System 1 and System 2 team up
to protect our mindsets using the following cognitive
biases:

Protection of mindset
1. avoiding dissonance
2. confirmation bias
3. overconfidence
4. hindsight bias
5. self-serving bias
6. status quo bias
7. sunk cost bias
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3. Deliberative (group) decision making
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Humility is the New Smart
Rethinking human excellence in the smart machine age (Hess & Ludwig, 2017)

Human are prone to defensiveness from
our drive to protect our ego and avoid
our fears (vulnerability, uncertainty, risk,
intellectual or emotional exposure, uninvited
scrutiny). The NewSmart behaviors are
supported with evidence-based skills:
1. Quieting Ego (mindfulness)
2. Managing Self (thinking & emotions),
3. Reflective Listening, and
4. Otherness (connecting and relating).
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Decision Quality (DQ) is the heart and soul of problem-solving
Finding & prioritizing problems, consequences, and causes; designing & testing countermeasures

Causal graph

Ck

Causes
Pj

Problem
Ri

Consequences

S1i

Mitigation
S2j

Control
S3k

Prevention

Definitions
1. Pj = problem
2. Ck = cause
3. Ri = consequence (“risk”)

Countermeasures
4. S1i = mitigation strategy
5. S2j = control strategy
6. S3k = prevent strategy
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Example: Problem definition (Art Smalley, Four Types of Problems, 2018)
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Decision Quality (DQ) is the heart and soul of problem-solving
Involves processing of data and information in series of divergent and convergent deliberations

?P P

Problem definition

DQ ?R R

Consequence
(risk) analysis

DQ ?C C

Causal analysis

DQ ?S S

Countermeasure
design & testing

DQ
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Data-driven decision-making = Data + Data science + Decision Quality (DQ)

Choices

Commitment

Prospects

Frame
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Actions

Consequences

Data
science

Information
systems

Reports
& articles

Indicators
(processes,
& results)

DECISION QUALITYDATA DATA SCIENCE

1

Decision Quality
1. Frame
2. Prospects
3. Information
4. Reasoning
5. Choices
6. Commitment to

action

Prospects are the future states
created by values, trade-offs,
choices, actions and
consequences. Data science is the
art and science of transforming
data into information and
actionable knowledge. 28



Practices that support or undermine decision quality (DQ)

Supports Decision Quality and
implementation effectiveness:

1. Constructive conflict
1.1 Maximize cognitive conflict
1.2 Minimize affective conflict

2. Consensus
2.1 Maximize shared understanding
2.2 Maximize commitment
2.3 Minimize resistance

Undermines Decision Quality:

Group megabiases
1. Narrow framing
2. Illusion of decision quality
3. Agreement trap (e.g., groupthink)
4. Comfort zone megabias
5. Advocacy / approval myth
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Recommended readings (Dr. Tomás Aragón, https://taragonmd.github.io)
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