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Prospect Theory and Reference Points 

Introduction

Please estimate the average number of hours you watch 

Introduction

television per week:

____      ____      ____       ____       ____        ____
1-4 5-8 9-12 13-16 17-20 More1-4        5-8      9-12     13-16     17-20      More

than 20

Please estimate the average number of hours you watch 
television per week:television per week:

____      ____      ____       ____      ____        ____
1-2         3-4         5-6         7-8        9-10        More

than 10than 10
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IntroductionIntroduction

Charitable Giving: I’ll give if everyone’s giving (Karlan, ListCharitable Giving: I ll give if everyone s giving (Karlan, List 
2004)

• Group 1: “46% of your peers gave”
• Group 2: “64% of   peers gave”
• Group 3 not given any reference point• Group 3 not given any reference point

• Result: group 2 gave 12% more than other groupsResult: group 2 gave 12% more than other groups 
•We like to be normal and it helps if we know what the 
“norm” is.
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Introduction

A story from the field

2008 Savers

Jill M $200 Mandy K $175Jill M- $200          Mandy K- $175

Frank T- $190        Corey B- $140

Kelly P- $300        JD- $200

•Increase number of people saving? (Descriptive Norms)

•Increase amount of people are saving? (Reference Points)
School of Economics & FinanceSchool of Economics & Finance, , XJTUXJTU
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•Increase amount of people are saving? (Reference Points)
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Prospect TheoryProspect Theory
Expected Utility TheoryExpected Utility Theory
• Decision making: a choice between prospects

– Expectation
– Asset Integration
– Risk Aversion
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Prospect TheoryProspect Theory
Problem 1Problem 1

EUT: u(2400) > 0.33u(2500) + 0.66u(2400) 0.34u(2400) > 0.33u(2500)

P bl 2Problem 2

EUT: 0 33u(2500) > 0 34 u(2400)
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EUT: 0.33u(2500) > 0.34 u(2400)
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Prospect TheoryProspect Theory
Problem 3Problem 3

EUT: u(3000) > u(3200)( ) ( )

Problem 4Problem 4

EUT: u(800) > u(750)
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Prospect TheoryProspect Theory
Prospect TheoryProspect Theory
• Kahneman & Tversky(1979)
• Two Phases in the choice process

– Editing Phase: analysis of the offered prospects
– Evaluation Phase: prospects are evaluated and chosen
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Prospect TheoryProspect Theory
Prospect TheoryProspect Theory
• Editing Phase

– Coding: people perceive outcomes as gains or losses 
relative to some reference point, which can be affected 
by the formulation of the offered prospects and by theby the formulation of the offered prospects, and by the 
expectations of the decision maker.

– Combination: prospects can sometimes be simplified byCombination: prospects can sometimes be simplified by 
combining the probabilities associated with identical 
outcomes.  E.g. (200, .25; 200, .25) (200, .5).

– Segregation: some prospects contain a riskless 
component that is segregated from the risky component. 
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E.g. (300, .80; 200, .20) (100, .80).
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Prospect TheoryProspect Theory
Prospect Theory
• Editing Phase

– Cancellation (applied to more prospects)( pp p p )
• Discard components that are shared by the offered prospects.
• Discard common constituents, i.e., outcome-probability pairs.
• E.g. (200, .20; 100, .50; -50, .30) and (200, .20; 150, .50; -100, 

.30) (100, .50;-50, .30) and (150,.5 ; -100; .30).

Simplification(applied to more prospects)– Simplification(applied to more prospects)
• Simplification of prospects by rounding probabilities or 

outcomes.(99, 0.51) (100, 0.5)
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Prospect TheoryProspect Theory
Prospect Theory
• Editing Phase

– Detection of Dominance
• Scan offered prospects to detect dominated alternatives and 

rejected  some prospects without further evaluation.
(200 0 3; 99 0 51) and (200 0 4; 101 0 49) if second(200,0.3; 99,0.51) and (200,0.4; 101,0.49) if second 
components are rounded to (100,0.5), the second prospect is 
dominates the first.
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Prospect TheoryProspect Theory
Prospect TheoryProspect Theory
• Editing Phase

– Many anomalies of preference result from the editing of 
prospects, i.e., the inconsistencies associated with the 
isolation effect result from the cancellation of commonisolation effect result from the cancellation of common 
components. 

– The preference order between prospects need not beThe preference order between prospects need not be 
invariant across contexts, because the same offered 
prospect could be edited in different ways depending on 
the context in which it appears.
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Prospect TheoryProspect Theory
Prospect TheoryProspect Theory
• Evaluation Phase

– Evaluate each of the edited prospects and choose the 
prospect of highest value.

• V: Overall value of an edited prospect• V: Overall value of an edited prospect
• x or y: outcome
• p: probability of an edited prospectp p y p p
• π: scale of p (impact of p on V)
• v: subjective value of x, measures the value of deviations from 

h f ithe reference point.
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Prospect TheoryProspect Theory
Prospect TheoryProspect Theory
• Evaluation Phase

– v(x)= (x-r)α if x ≥ r
v(x)= (x-r)β if x < r
( ) γ/( γ+ (1 )γ)1/γ– π(p)=pγ/(pγ+ (1-p)γ)1/γ
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Prospect TheoryProspect Theory
Prospect TheoryProspect Theory
• Evaluation Phase

– Form of simple prospects (x, p; y, q)
– Receive nothing with probability 1-p-q
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Prospect TheoryProspect Theory
Prospect TheoryProspect Theory
• Evaluation Phase

– For a regular prospect (p+q<1 or x>=0>=y)
– V=π(p)v(x)+π(q)v(y)
– This generalizes expected utility theory by relaxing the 

expectation principle.
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Prospect TheoryProspect Theory
Prospect TheoryProspect Theory
• Evaluation Phase

– For strictly positive and negative prospects, they are 
segregated into two components
Th i kl t– The riskless component

– The risky component
If + 1 d ith 0 0 th– If p+q=1 and either x>y>0 or x<y<0 then

– V=v(y)+π(p)[v(x)-v(y)]  or
V ( ) ( ) [1 ( )] ( ) ( i il h l )– V=π(p)v(x)+[1-π(p)]v(y)  (similar to the general case)
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Prospect TheoryProspect Theory
Prospect Theoryp y
• Retain the bilinear form of expected utility theory
• Assume values are attached to changes rather than• Assume values are attached to changes rather than 

to final states
D i i i ht d t i id ith t t d• Decision weights do not coincide with stated 
probabilities

• Can lead to normatively anomalies, such as 
inconsistencies, intransitivities, and violations of 
dominance

• A decision maker does not have the opportunity to 

School of Economics & FinanceSchool of Economics & Finance, , XJTUXJTU
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pp y
discover his preferences could violate decision 
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Prospect TheoryProspect Theory
Prospect TheoryProspect Theory
• The Value Function
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Prospect TheoryProspect Theory
Prospect TheoryProspect Theory
• The Value Function

– Defined on deviations from the reference point
– Generally concave for gains and commonly convex for 

llosses
– Steeper for losses than for gains
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Reference PointsReference Points
Nature
• Value variable v measures the value of deviations 

from a reference point.from a reference point.
Psychological Foundation
• Homeostasis: various systems in the body have an 

optimal set point, and deviations from this point 
i i f db k h itrigger negative feedback that attempt to restore it.

• Allostasis: a variable is maintained within a healthy 
range, but at the same time is allowed to vary in 
response to environmental demands.
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• E.g. Experiment of using hands to feel water 
temperature.December 18, 2015 22
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Reference PointsReference Points
Empirical Evidencep
• Happiness Treadmill

– The average income in US has increased by more thanThe average income in US has increased by more than 
40% since 1970s. Wealth Americans regularly report 
they are not happier. 

– Suicide rats in rich countries are higher than in poor 
countries. 

• Imagine a person who already lost 2000, and is 
now facing a choice between a sure gain of 1000 g g
and an even chance to win 2000 or nothing.

– (2000, 0.5) and (1000) for a person without 2000 lose.
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( ) ( ) p
– (-2000,0.5) and (-1000)
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Reference PointsReference Points
Reference-dependent preferences lossReference-dependent preferences loss 
aversion
• U(c|r)=m(c)+n(c|r)
• m(c): consumption  utility
• n(c|r): gain-loss utility 

Reference PointReference Point
• Is the probabilistic beliefs a person held in the 

brecent past about outcomes
• Other explanation: Status Theory
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– People expect to maintain the status
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Reference PointsReference Points
Reference-dependent preferences lossReference-dependent preferences loss 
aversion
• Gain-loss utility: n(c|r)=μ(m(c)-m(r))
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Reference PointsReference Points
ApplicationsApplications
• Shopping
• Taxi Driving
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Reference PointsReference Points
Expectation can act as a referenceExpectation can act as a reference
Expectation based, reference-dependent 
preferences are difficult to test
Question: how to test what determines theQuestion: how to test what determines the 
reference point?

Ab l F lk G tt H ff (AER 2011)• Abeler, Falk, Geotte, Huffman(AER 2011)
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Experiment DesignExperiment Design
TaskTask
• To count number of zeros in the tables with 150 

d l d d drandomly ordered zeros and ones
Stages
• First: 4 minutes, piece rate of $0.1

To familiarize subject with the worko a a e subject w t t e wo
• Second: 

Subjects can decide how long to work– Subjects can decide how long to work
– Choose two envelopes

Get acquired earnings (piece rate of $0 2)
School of Economics & FinanceSchool of Economics & Finance, , XJTUXJTU
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Get acquired earnings (piece rate of $0.2)
Get fixed earnings (known in advance)
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Experiment DesignExperiment Design
Treatments
• LOW: $3 fixed payment
• HI: $7 fixed payment$ p y

Procedure
S bj i d i i h 20 i• Subjects arrived one at a time with 20 minutes 
separation

• Subjects were guided to 3 identical, neutral rooms
• To avoid peer effect and a desire for conformityp y

Conduct
60 bj t i h t t t
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• 60 subject in each treatment
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Theoretical PredictionsTheoretical Predictions
Status TheoryStatus Theory
• No treatment difference
• Because status is the same across the treatments

Expectation Based Reference-dependencep p
• Average effort is higher in the HI treatment than in 

the LOW treatmentthe LOW treatment
• The probability to stop at we=fLOW is higher in the 

LOW t t t th i th HI t t tLOW treatment than in the HI treatment
• The probability to stop at we=fHI is higher in the HI  

h i h
School of Economics & FinanceSchool of Economics & Finance, , XJTUXJTU
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treatment than in the LOW treatment
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ResultsResults
Subjects in the HI treatment work significantlySubjects in the HI treatment work significantly 
more than subjects in the LOW treatment.
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ResultsResults
The probability to stop when accumulatedThe probability to stop when accumulated 
earnings are equal to the amount of the fixed 

t i hi h d t thpayment is higher compared to the same 
earnings level in the other treatment. The 
modal choice in both treatments is to stop 
exactly when accumulated earnings equal the y g q
fixed payment
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ResultsResults
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