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Normative models of decision
making

Von Neumann and Morgenstern (1947)
EXPECTED UTILITY THEORY

Axioms of rational decision making
A Ordering of alternatives

A Dominance

A Cancellation

A Transitivity

A Continuity

A Invariance

Savage (1954)
SUBJECTIVE EXPECTED UTILITY THEORY
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Paradoxes in rationality

Ellsberg Paradox

Betting alternatives 30 BALLS 60 BALLS
Red Black

Alternative 1: A red ball $100 $0 $0

Alternative 2: A black ball $0 $100 $0

Betting alternatives 30 BALLS 60 BALLS
Red Black

Alternative 1: A red or yellow $100 $0 $100
ball
Alternative 2: A black or yellow $0 $100 $100

ball




Daniel Kahneman

A Born in 1934 in Israel

A Lived in Paris under German
occupation

A B.Sc.in psychology and
mathematics from the Hebrew
university in Jerusalem in 1954

A Ph.D. from University of
California, Berkeley in 1961

A Best known for his research on
judgment and decision making ,
which he conducted In
collaboration with Amos
Tversky from 1970s onwards




The study

Aim
Investigate how the framing (formulation) of the problem
Influences the decision  process

Definitions:

DECISION PROBLEMoOact s or options among
choosebo

DECISIONFRAME o deci-mmakar s conception
particular decision problem; controlled party by the
formulation (wording) ,and partly by pre - existing norms
and habits of the decision -maker 6. There ar e

alternative frames for a decision problem (like different
perspectives).




The study

Participants:

A Students at Stanford University and the University of British
Columbia, who answered brief questionnaires in the

classroom.
A For the individual problems reported in the paper, the
number of participants oscillated from 77 - 200.
Design:

Independent groups in some problems (e.g. Problem 1&2)
Repeated measures in other problems (e.g. Problem 3)

Method:

A pen - and- paper questionnaire, containing short decision
problems; filled in classroom.




Asian Disease Problem

Imagine that the U.S. is preparing for the outbreak of
an unusual Asian disease, which is expected to Kill
600 people. Two alternative programs to combat the
disease have been proposed. Assume that the exact
scientific estimates of the consequences of the
programs are as follows:

If program A is adopted, 200 people will be saved.

If program B is adopted, there is 1/3 probability that
600 people will be saved, and 2/3 probability that no
people will be saved.

Which of these programs would you favour?




Asian Disease Problem

If Program C is adopted 400 people will die.

If Program D is adopted there is 1/3 probability that
nobody will die, and 2/3 probability that 600
people will die.

Which of these programs would you favour?

—



Asian Disease Problem

Results

In the first decision frame , when outcomes were framed in
terms of number of lives saved, 72% of the respondents
preferred Program A.

o The majority was risk averse,
l.e. preferred the certain outcome

In the second decision frame, when outcomes were
framed In terms of the number of lives lost, 78%
preferred Program D.

o The majority was risk seeking
l.e. preferred to take the chance

PREFERENCE REVERSAL




Asian Disease Problem

Expected values of the choice options are as follows

A 200 people will be saved. 200

B 1/3 probability that 600 people will be 1/3*600 + 2/3*0 = 200
saved, and 2/3 probability that no
people will be saved.

C 400 people will die. 600 - 400= 200

D 1/3 probability that nobody will die, 1/3*0 + 2/3 * 600 = 400
and 2/3 probability that 600 people 600 - 400 = 200
will die.

THE TWO PROBLEMS ARE EFFECTIVELY IDENTICAL!




Asian Disease Problem

A According to Expected Utility Theory, respondents
should not favour any Program over another .

A Moreover , alternative formulations of the problem
should notinfluence p e o p Ickoes.

A This 1s not what Kahneman and Tversky observed .

A Different formulations of the problem make a huge
difference to p e o p |peef@rences .

A Framing the problem in terms of gains makes people
risk averse.

A Framing the problem in terms of losses makes people
risk seeking .

A Why?




Prospect Theory

Prospect theory proposes
that outcomes can be viewed
as positive or negative in Value
relation to a neutral
reference point.

The value function is &
shaped and assymetrical -
the function has slightly
different shape below and
above the reference point.

Losses — Gains

Framing the problem in
terms of gains or losses
makes a difference to the Fig. 1. A hypothetical value function.
subjective value of the

tcome .




Prospect Theory

Because of the shape of the
value function , a fixed e —
change in the outcome has
greater subjective value,

when the starting point was

closer to the reference Losses Gains
point.

Thus, a price increase from

$10 to $20 is valued as

greater than a price

increase from $110 to , , )
$120. Fig. 1. A hypothetical value function.

The same applies to losses.




Prospect Theory

: : Value
The value function is steeper
for gains than for losses.
Subjective reactions to losses {
are more extreme than
reactions to gains. Losses Gains

The positive value of gaining

$10 is smaller than the ]»
negative value of losing $10.

Fig. 1. A hypothetical value function.




Prospect Theory

Another aspect of the Prospect
Theory is that probabilities are
subjectively weighted in the
decision process.

Low probabilities are
overweighted , and higher
probabilities are

under weighted,

l.e. people overstate low
probabilities and understate
high probabilities.

The latter effect is more
onounced
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Stated probability: p
Fig. 2. A hypothetical weighting function.



Prospect Theory

A Because the value function iIs not linear
A And 1t differs for gains and losses

A Prospect Theory can explain preference reversals
In the Asian Disease Problem

A and many other Paradoxes in Rationality .

A The paper then examines how variations in
framing of acts, contingencies and outcomes can
bias the decision process .




Prospect Theory

A arhe demonstrated effects are large and systematic , although by
no means universal . They occur when the outcomes concern the
loss of human lives as well as in choices about money ; they are
not restricted to hypothetical questions and are not eliminated
by monetary incentives 0

A arhese observations do not imply that preference reversals, or
other errors of choice or judgment , are necessarily irrational 6

A [They] can sometimes be justified by reference to the mental
effor required to explore alternative frames and avoid potential
inconsistencies .

A But more often, the choices people make are grounded in their
subjective valuations of outcomes and probabilities , as
proporsed by Prospect Theory .




Evaluation

Strengths

A Descriptive not normative

A All concepts are clearly defined

A The effect is presented on several problems

A All of the instances are accounted for by the
proposed theory

Weaknesses

A Examples presented in this study are based on
hypothetical , artificial scenarios

A Restricted sample




Tversky and Kahneman (1982 )
REPRESENTATIVENESS HEURISTIC

oLinda is 31 years old, single
majored in philosophy. As a student, she was deeply concerned
with the issues of discrimination and social justice, and also
participated in nuclear demonstrations.

Which of these two alternatives is more probable:

(a) Linda is a bank teller.
(b) Linda is a bank teller and

Tversky and Kahneman (1974 )
ANCHORING AND ADJUSTMENT

What is the number of African countries in the UN?

Out ¢
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