An artefactual field experiment on
risk taking, risk aggregation and time
preference



Introduction

» Attitude toward risk is affected by risk aggregation.

— extent to which risky prospects are evaluated in
Isolation or in combination

mental accounting, choice bracketing, narrow framing

— If risks are imperfectly correlated, prospects with a
positive expected value will look more attractive when
evaluated in combination or when aggregated with
existing risk exposure

— “any evidence of aversion to small, independent,
actuarially favorable risk points to a possible role for
narrow framing” (Barberis and Huang 2006)



Introduction

 May explain
— equity premium puzzle
— stock market participation puzzle
— high premium for insurance against small risks
— low deductibles in insurance contracts

« Particularly powerful in combination with loss aversion.
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Introduction

 Experimental evidence
— bracketing (mental accounting) affects risk taking
— narrow bracketing (myopia) leads to less risk taking

Gneezy and Potters (1997), Thaler et al. (1997),
Langer and Weber (2003), Gneezy Kapteyn Potters
(2003), Bellemare et al. (2005), Fellner and Sutter
(2005), Sutter (2004), Haigh List (2005)

— predominantly with student subjects
— no evidence on the population at large !



Introduction

* Main questions
— generalizability of lab results

— relate bracketing to observable demographic and
socio-economic characteristics

— relate bracketing to time preference



Outline

e Subject pool
 Design
 Results
— Descriptive analysis
— Econometric analysis
e Conclusion



Artefactual field experiment

 CentERpanel

— broadly representative sample of 2000 Dutch
households

— Internet based
— a lot of background information available
e Our experiment

— pilot/control: lab-experiment with 92 students

— 1872 panel members logged in

— 1637 completed the experiment (87.4%)

— individual choice
 risky investment (3 treatments, between-subject)
» time preference



Experimental design

e Part 1. Investment decision
« after Gneezy Potters 1997

— 3 identical, independent rounds of a lottery betting
decision

— endowment 2 Euro

— decide which part (0 £ x £ 2) to invest in the following
lottery:

e 2/3 chance to lose x
e 1/3 chance to win 2.5x

— expected earnings when investing X:
2 —(213)x +(1/3)2.5x =2 + (1/6)x



Experimental design

 Part 1. Treatments
— High Frequency
 subjects play rounds one by one; chosing X, X,, X5

« feedback on the realisation of a lottery after each
round

— Low Frequency
 subjects play rounds in one block, chosing x,=X,=X,

» feedback on the aggregate realisation of the
lotteries

— Endogenous Frequency

» subjects first chose whether they want to play High
or Low Frequency
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Experimental design

 Part 2. Time preference
« after Coller Williams 1998
— List of paired choices
e Option A pays 300 Euro 1 month from today
e Option B pays 300+X Euro 7 months from today

— Subjects chose the mimimum X which would make
them prefer Option B

— There was a 1 in 100 chance that a subject was
selected and paid in accordance with that stated
preference

11



Experimental Design

Payoff Option A Option B Annual interest
alternative | (in 1 month) (in 7 months) rate (%)
1 300 euro 303.80 euro 2.5
2 300 euro 307.50 euro 5
3 300 euro 311.40 euro 7.5
14 300 euro 354.80 euro 35
15 300 euro 358.90 euro 37.5
16 300 euro 363.00 euro 40
20 300 euro 379.70 euro 50
21 Always 300 euro > 50
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Results

» Treatment effect

Percentage invested

mean sd # obs
High frequency 43.4 24.5 551
Low frequency 52.1 27.5 551

p <.001
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Interim conclusion

» Treatment effect

— When the average member of the (Dutch) population
IS encouraged to frame risks more broadly, their risk
tolerance increases.

e Further questions
— Who tends to frame more narrowly or more broadly?

— Who is affected by the treatment (information /
commitment) manipulation?
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Reduced form analysis

 Background variables
— time preference
— age, sex
— partner, children
— education, occupation, location
— Income, assets

* Multivariate analysis

— observed effect on risk taking is — at least potentially —
a combined effect of risk preference and bracketing
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Structural model

e (Qutcomes

Frame f Event | P, Xi(b)
L °[4 E - bE
Narrow G 1, E + 2YbE
LLL 8/, 3E — 3bE
LLG 12/ - 3E + YbE
Broad
LGG o/, 3E + 4bE
GGG Y, 3E + 7Y bE

— E: endowment (2 Euro)
— b: fraction bet
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Structural model

* Expected utility

o Ultility
— Power utility function
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Structural model

 Probabilistic choice

» Likelihood of choice b

e Likelihood function “mixture model

with
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Results

Variable model (1) model (2) model (3)
a 0.82 (0.005) 0.82 (0.004) 0.82 (0.004)
59.5 (4.71) 59.6 (4.70) 59.7 (4.07)
k
cons -1.42 (0.17)***  -1.57 (0.20)*** -1.33 (0.22)***
Low 1.07 (0.20)***  1.07 (0.20)*** 0.64 (0.28)**
Time pref 0.30 (0.20) -0.20 (0.31)
Time x Low 0.85 (0.41)**
Log L -1619.1 -1618.0 -1615.8
#obs 1102 1102 1102




model (4)

Variable k

cons 0.93 (1.19) Interaction
Low -1.08 (1.37) X Low
Time -0.29 (0.37) 1.15 (0.49)**
female -0.20 (0.41) -0.14 (0.49)
age -0.02 (0.02) 0.02 (0.02)
children 0.90 (0.45)** -1.22 (0.54)**
education_low -0.44 (0.52) 0.60 (0.61)
education_high -0.78 (0.48) 0.71 (0.57)
income_low 0.27 (0.68) 0.51 (0.91)
income_high 0.81 (0.42) -0.81 (0.51)
unemployed 0.90 (0.96) -1.87 (1.19)
selfemployed -0.27 (1.02) -0.06 (1.22)
student -2.05 (1.22)* 1.97 (1.36)
lottery -1.09 (0.42)*** 1.26 (0.50)**
saving -1.54 (0.55)*** 2.52 (0.75)***
Equity 0.37 (0.47) -0.15 (0.56)
Log L -1586.6




Conclusion

e General
— RIisk attitudes are strongly affected by the framing of
the decision problem
— When people are encouraged to frame more broadly
they tend to take more risks
« ALSO FOR THE POPULATION AT LARGE

» Specific
— People with a higher discount rate are affected more
by manipulation of the information

— Some demographic variables (children, saving
account) have a significant effect on framing
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Things to do

« alternative specifications of expected utility (expo-power,
prospect theory)

* relate to more background variables
— assets and liabilities
— insurance and health
— psychological measures
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Thanks for your attention

Jan Potters
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Development of Bets over Rounds
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Time preference
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Fraction bet (OLS regression)

Variable coef (s.e)
cons 61.6 (8.94)***
Low 9.40 (1.59)***
TimeO1 2.18 (1.62)
female -1.07 (1.63)
age -0.90 (0.35)**
age? 0.01 (.003)**
partner 2.95 (2.17)
children -0.25 (1.97)
urban -0.44 (2.29)
education_low -0.08 (2.05)
education_high -2.00 (1.99)
selfemployed 0.15 (4.28)
unemployed 1.41 (4.16)
student -7.51 (4.72)
income_low 6.02 (3.11)*
income_high 3.49 (1.82)*

#0bs=1100, adjR?=.05, * p<.10, ** p<.05, *** p<.01
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