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Heuristics



Heuristics and Biases
(B RAESRE)

® Tversky (-1996) & Kahneman (2002, Nobel) propose
that people often do not follow rules of probability

® |nstead, decision making may be based on heuristics

® |ower cognitive load but may lead to systematic errors
and biases

® Example heuristics
> Representativeness (fRFEEREK)
> Availability (FJ3REM)E %, AIFHAEETD



Daniel Kahneman (Hebrew: man> 7x17) (born
March 5, 1934) is an |sraeli American psychologist
and winner of the 2002 Nobel Memorial Prize in
Economic Sciences. He is notable for his work on
the psychology of judgment and decision-making,
behavioral economics and hedonic psychology.
With Amos Tversky and others, Kahneman
established a cognitive basis for common human
errors using heuristics and biases (Kahneman &
Tversky, 1973; Kahneman, Slovic & Tversky, 1982;
Tversky & Kahneman, 1974), and developed
prospect theory (Kahneman & Tversky, 1979). He
was awarded the 2002 Nobel Memorial Prize in
Economics for his work in prospect theory.
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Prospect Theory
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Availability Heuristic

® A person is said to employ the availability heuristic
whenever he estimates frequency or probability by the
ease with which instances or associations could be
brought to mind
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Availability Heuristic

® Are there more words in the English language that begin
with the letter R or that have R as their third letter?
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Tversky & Kahneman, 1973



® \Which causes more deaths in developed countries?

» (a) Traffic accidents
» (b) Stomach cancer

» (a) Homicide
» (b) Suicide

Tversky & Kahneman, 1973



Results

® Typical Guess
» traffic accident = 4X stomach cancer

® Actual
» 45 000 traffic, 95,000 stomach cancer deaths in US

® Ratio of newspaper reports on each subject
» 137 (traffic fatality) to 1 (stomach cancer death)

In 2003:
Suicide rate = 9.37 person per 100,000 population
Homicide rate = 5.49 person per 100,000 population

Tversky & Kahneman, 1973
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Why use the availability heuristic”?

® Availability is based on fundamental aspect of memory
search

® \WVorks well under many circumstances
» Availability correlates with likelihood of events
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Example 1

® All the families having exactly six children in a particular
city were surveyed. In 72 of the families, the exact order
of the births of boys and girls was:
» G B GBBG

® \What is your estimate of the number of families surveyed
in which the exact order of births was:
>»B GBBBB

® Answer:
»a) <72 b) 72 c¢c)>72



Example 2

® A coinis flipped. What is a more likely sequence?
>»AHTHT TH
»B)HHHHHH




Representativeness Heuristic

® Thesequence ™ T H T T H”is seen as more
representative of or similar to a prototypical coin
sequence




Example 3

® Linda is 31 years old, single, outspoken, and very bright.
She majored in philosophy. As a student, she was
deeply concerned with issues of discrimination and
social justice, and also participated in anti-nuclear
demonstrations.

® Please choose the most likely alternative:
» (a) Linda is a bank teller
» (b) Linda is a bank teller and is active in the feminist
movement



Conjunction Fallacy

® Nearly 90% choose the second alternative (bank teller
and active in the feminist movement), even though it is
logically incorrect (conjunction fallacy)

bank tellers feminists

bank tellers feminists
who are not who are not
feminists bank tellers

feminist bank tellers
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Kahneman and Tversky, 1982
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Representativeness heuristic

® Kahneman and Tversky (1982) explained these results
using the representativeness heuristic
» tendency of people to judge probabilities or likelihoods
according to how much one thing resembles another
® Linda is more representative of a feminist bank teller than
just a bank teller alone, so people give the second
answer
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Disjunction Fallacy

® Suppose itis the year 2008*. What is the likelihood that:
» (A) Obama wins the general election
» (B) Clinton wins the general election
» (C) A Democrat wins the general election

® According to laws of probability, when A and B are mutually exclusive

events and C combines all these events:
> P(A)+P(B)=P(C)

® But sometimes the sum of the judged probabilities of individual events
exceeds the judged probability of the general event
> P(A)+P(B)>P(C)

® This is an example of a disjunction fallacy

It is easier to imagine a particular democrat winning the election......

* assume that Edwards already dropped out of the race



“Obama’, “Clinton” and “Democrat”
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Prediction markets for “Democrats” or
“Republicans” winning the house/senate

Democrats + Republicans
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Occasionally, prediction markets show a disjunction fallacy



® |n some cases, people might be relying on heuristics to
estimate the likelihood of events
» e.g. representativeness heuristic
» can lead to conjunction and disjunction fallacies

® These heuristics can influence prediction markets
» could potentially be exploited by people aware of
these fallacies operating



Hot Hand Belief in Basketball

® Question:

» Does a player have a better
chance of making a shot after
having just made his last two
shots than he does after having
just missed his last two shots?

® Answers by Cornell and Stanford
University Basketball fans
> Yes =91%
> No =9%

Gilovich, Vallone, & Tversky, 1985



Does the "hot hand” phenomenon exist?

® Most basketball coaches/players/fans refer to players
having a “Hot hand” or being in a “Hot zone” and show
“Streaky shooting”

® However, making a shot after just making two shots is as
likely as after just missing two shots

-> Not much statistical evidence that basketball players
switch between a state of “hot hand” and “cold hand”

Gilovich, Vallone, & Tversky, 1985



What to make of these results?

® One interpretation of Tversky & Kahneman'’s findings:
» people do not use proper probabilistic reasoning
» people use arbitrary mechanisms/ heuristics with no
apparent rationale

® However, Gigerenzer and Todd show in their “Fast and
Frugal Heuristics” research program that heuristics can
often be very effective



Which city has a larger population?

A) San Diego
B) San Antonio (TX)

® 66% accuracy with University of Chicago undergraduates.
However, 100% accuracy with German students.

® San Diego was recognized as American cities by 78% of
German students. San Antonio: 4%

= With lack of information, use recognition heuristic

Goldstein & Gigerenzer, 2002



Which German city has a larger population?

A) Leipzig GELL#)
B) Dresden ({2 i)




How to pick a stock

® Problem: what stocks to invest in?

® Solution 1--“optimizing™:
» Gather lots of info about many companies
» Process with sophisticated tools and choose

® Solution 2--the recognition heuristic:
» Purchase stocks from recognized companies

(slide from Peter Todd)
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Picking Stocks with Recognition Heuristic

| Capital |

Online stock picking competition (2000)
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Note: this result has not replicated in other studies (e.g., Boyd, 2001; Rakow, 2002)
-- don’t rush to use this heuristic on your own money!

See also Borges et al, 1999



