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“In the affair of so much importance to you, wherein
you ask my advice, | cannot for want of sufficient
premises, advise you what to determine, but if you
please | will tell you how.”

- Benjamin Franklim(1772)
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"I demonstrate by means of philosophy that the earth is round,
and is inhabited on all sides; that it is insignificantly small,

and is borne through the stars.”

- Johannes Kepler




* Who is a smarter decision-maker, Darwin or Kepler?
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Naturalistic Analytic (Rational)

Decision-making _ Decision-making

(Intuition)



Intultion

* When we use intuition?
e High uncertainty levels
e Unclear sense of direction
e Analytical data is of little use
e Time constraints

* When intuition helps?

e Prolonged practice,
e With clear feedback,
* |[n a high-validity environment



Analytic (Rational) Decision-making Model

O® A decision-making model that describes how individuals

should behave in order to maximize value and some outcome

®Six steps
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|dentification
of a
Problem

|

|dentification
of Decision
Criteria

l

Allocation
of Weights
to Criteria

|

| need to buy
a new car.

*Price
*Reliability
*Repair Record
Performance
Color

*Price
‘Reliability
*Repair Record
Performance
*Color
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Development
of
Alternatives

l

Analysis
of
Alternatives

|

Selection
of an
Alternative

*Price
*Reliability
*Repair Record

*Performance

*Color

The ***
is the best.
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Define problem

* Routine problem vs. non-routine problem

* Framing



Decision criteria

* One or multiple criteria?
 Known vs. unknown criteria
* Miller’s rule of 7

* Benjamin Franklin’s rule

* How to allocate weights?



Weighting criteria

the best value =1 (10/10, 8/10, 2/10) 0.2

the best value =1 & (10-2/10-2, 8-2/10-2, 2-2/10-2) 1 0.75 0
the worst value =0

sum of all values = 1 (10/10+8+2, 8/10+8+2, 2/10+8+2) 0.5 0.4 0.1
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Develop alternatives

* Too many alternatives makes people unhappy.

* How many alternatives?

' ' ' Sample too small?
' ' ' Sample too large?
l ' ' Sample just right?

16



The Marrage Problem
(The Secretary Problem)

There is a single position to fill.

There are n applicants for the position, and the value of n is known.
The applicants, if seen altogether, can be ranked from best to worst unambiguously.
The applicants are interviewed sequentially in random order, with each order being equally likely.

Immediately after an interview, the interviewed applicant is either accepted or rejected, and the
decision is irrevocable.

The decision to accept or reject an applicant can be based only on the relative ranks of the
applicants interviewed so far.

The objective of thege.ne.ral solution is to have the highest probability of selecting the best applicant
of the whole group. This is the same as maximizing the expected payoff, with payoff defined to be
one for the best applicant and zero otherwise.

The probability of selecting the best applicant in the classical secretary problem converges toward
1/e ~ 0.368

When interviewing blind for a position, skip the first 36.8% candidates you meet, then select the
first candidate you see whose talents exceed the highest you've seen to-date. There is a 36.8%
chance that you will end up with the best candidate in the set!

The sample size for selection should not be too small not too large. The right size is n/0.368 (n:
number of people to hire)

https://datagenetics.com/blog/december32012/index.html



Naturalistic

Decision-making _

(Intuition)

Analytic (Rational)
Decision-making
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Bounded rationality

“"Due to limited information, limited
cognitive ability, and limited time, people

seek satisfying, not optimum, solutions.”
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THE COGNITIVE BIAS CODEX

We store memories differently based

on how they were experienced .

We notice things already primed in
memory or repeated often
What S hou Id we We reduce events and lists
to their key elements .
Remember?

i

Bizarre, funny, visually striking, or

Too Much
5 anthropomorphic things stick out more
£
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to form generalities @
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bility heuristic
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We edit and reinforce
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some memories after the fact .
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Source: https://en.wikipedia.org/wiki/Cognitive_bias
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FIVE FAMILIES OF BIASES

 OQverplacement

¢ Planning fallacy,
unrealistic optimism

¢ Qverprecision

e Competitor neglect

e Groupthink

* Polarization

e information
cascades

PATTERN-
RECOGNITION
BIASES

ACTION-
ORIENTED

BIASES
L

 Experience bias
e Champion bias

e Attribution error
e Hindsight bias

* Halo effect

» Survivorship bias

INERTIA
BIASES

SOCIAL
BIASES

.

INTEREST
BIASES

Y

What You Can Do to Fight Them

\ » Confirmation bias, storytelling

¢ Anchoring

* Resource inertia

e Status quo bias

* Escalation of commitment,
sunk-cost fallacy

¢ | 0SS aversion

* |rrational risk aversion

¢ Uncertainty aversion

* Self-serving bias
* Present bias
e Omission bias

Source: Sibony(2020), You're About to Make a Terrible Mistake: How Biases Distort Decision-Making and

22






Planning Fallacy

Sydney Opera House
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Anchoring

What are the last two digits of your social security number?

b £,

i Now, how much will you pay for this wine, if you were to bid for it?

t 4

Source: Dan Ariely, George Loewenstein and Drazen Prelec(2003), "Coherent
Arbitrariness": Stable Demand Curves without Stable Preferences (2003)

FRENCHWINE| _|
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Escalatin of Commitment:
Shoreham Nuclear Powerplant

1977 - 198 N 1989
 GE plant in NY, 60 miles from Manhattan
« Designed to produce 540-820 megawatts
 Initial estimated cost: $65 -75 million
« Final cost: $5.5 billion
« After 11 years (' 73-"83), never opened!
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Self-serving bias
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How to overcome cognitive biases?

* Increase self-awareness and personally try to avoid
biases. It is not much helpful as
- it’s not easy to aware by ourselves
- biases are intertwined
- removing biases is costly

 Utilizing groups and organizations to support
individual decision-making

- But be careful as groups are capable of both the best and
the worst!



EXCOMM meets at the White House during the Cuban missile crisis






o

o3
= B
ol _ Jo
o 2 OF
&1 ol
Bl O o
of AU 2r
Al o K
KR
= <l =z
E0 = O
7 0o K
f <k 57
<! ol Ly
of & KO
S T
0 = &
e Mo
O K0 U
ol T of
00 < X0
o0 ol

°7| o

IH



‘Diversity Trumps Ability’ Theorem

QL el ol MERECH CHFMO| Yl HEHO| B £2 41t

1y
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= “Diverse groups of problem solvers outperformed the groups of
the best individuals at solving problems. The reason: the diverse

groups got stuck less often than the smart individuals, who
tended to think similarly.”
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Source: Scott Page (2007), The Difference: How the Power of Diversity Creates Better Groups, Firms, Schools,
and Societies. Princeton University Press.
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‘Intel CEO Andy Grove, nicknamed "the
screamer," could be intensely
intimidating. He created a culture at
Intel that he described as
"constructive confrontation." This was
a high-stress environment, but very

roductive. It freed everyone to be as

lunt and assertive as he was. The
friction of this confrontation helped to
drive a very successful company that
dominated the intensely competitive
chip-making industry.”

Source: Wharton@Work (March, 2008)
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