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A Simple Approach for Measuring Higher-Order Risk Attitudes Introduction

The importance of higher-order risk preference

@ Risk attitudes of an economic agent have long been a fundamental
issue in economics.
@ Prudence
o The direction: 1" > 0

o The intensity of prudence: Absolute prudence (— %) and relative

xu/// )

prudence (—7

@ Decisions:
o Menezes et al. (1980, AER): Downside risk aversion
o Kimball (1990, Econometrica): Precautionary saving
o Eso and White (2004, Econometrica): Auctions
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A Simple Approach for Measuring Higher-Order Risk Attitudes Introduction

A simple model to understand the direction of higher
order risk preferences

@ Eeckhoudt and Schinger (2006, AER): Risk apportionment
@ Prudence:
o u' > 0iff Eu(B3,E5) > EM(A::,,Es) for all w, k > 0 and E(é) =0

A3,ES BS,ES

1/2 1/2

vz w-k+é vz w—k
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A Simple Approach for Measuring Higher-Order Risk Attitudes Introduction

Research question

@ Could we use the idea of risk apportionment to understand the
intensity of higher order risk preference?
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A Simple Approach for Measuring Higher-Order Risk Attitudes Introduction

Purpose

@ Refining the risk apportionment approach, we provide a
non-parametric approach for comparative higher-order risk
aversion.

o We further implement our approach in a controlled laboratory
setting to find the upper and lower bounds of a subject’s
higher-order Arrow-Pratt risk aversion coefficients.
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A Simple Approach for Measuring Higher-Order Risk Attitudes Introduction

Contributions

@ Our work goes beyond the seminal paper by Eeckhoudt and
Schlesinger (2006, AER).

o Compared with the theoretical literature on comparative risk
aversion (e.g., Chiu (2005, MS), Denuit and Eeckhoudt (2010,
MS)), our approach

e does not assume the utility functional form;

e is simple, systematic and generalizable;

o directly connects the Arrow-Pratt coefficients of higher order risk
aversion with risk apportionment;

e Compared with the experimental literature (e.g., Ebert and
Wiesen (2014, JRU), Noussair et al. (2014, RES)), our method can
estimate the Arrow-Pratt coefficients coefficients at each order by
using one task.
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2nd order

@ Direction: Let E(¢) = 0.
w+E vs. w

@ Our lottery pair: )
Ayp=w+06 vs. Bhp=w
where E(5) can be >, =, < 0.
@ We find that

Ev(Az) = Ev(B,) always implies Eu(Az) < Eu(B;) YAz, By

o Note that — 20 > _ P gy o X000 5 x07(0)

u'(x

N
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Intuition for the 2nd order lotteries

o Letd=¢+1

@ Our lotteries
w+E+I vs. w

o First order: Let! > 0. For all ' > 0,
w+1 vs. w
@ Second order: For all u” < 0,
w+E vs. w.

e If v (v > 0) is indifferent between w + & + [ and w, but u still
prefer w, this means u is more risk averse than v.
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3rd order: Lottery pair

@ Let Az and B3 be

A, B;
w W+0
1/2 1/2
112 w—k+o 12 w—k
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3rd order: Intensity

e Givenu” < 0and v’ <0,
Ev(A3) = Ev(Bs) always implies Eu(As) < Eu(B3) VA3, B3

B u/// (x) U/N (x)
" (x) o' (x)

o Givenu” >0and v’ >0,

& > — Vx

Ev(A3) = Ev(Bs3) always implies Eu(As) > Eu(B3) VA3, B3
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A Simple Approach for Measuring Higher-Order Risk Attitudes [EENEO3

Intuition for the 3rd order

@ b=¢+1Letl >0.
e Forall u” <0,

" w " w8+
v2 w—k +88+1 v2 w-k
e Forallu” >0,
w w+g +3¢
12 1/2
112 w—k+& 3¢ 12 w—k
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Higher orders

@ The above findings can be extended to higher orders
systematically by modifying the lottery pairs in Eeckhoudt and
Schlesinger (2006)

e one zero mean lottery — a non-zero mean lottery
o other zero mean lotteries — 50-50 zero mean lotteries
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A Simple Approach for Measuring Higher-Order Risk Attitudes [EESNslSstitats)

The benchmark utility

@ To measure the nth order absolute risk aversion:

o (x)

—77)(”_1)(@ =6;

@ To measure the relative degree of risk aversion:
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Design

@ We test for the degrees of 2nd, 3rd, and 4th orders
@ One task in each order

@ 9 choices in each task
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A Simple Approach for Measuring Higher-Order Risk Attitudes

The task of order 2

Experiments

@ A series of risk apportionment choices:

n o m g o
1. 18+[-80] 18
2. 18+[-71] 18 —069 —11.81
3. 18+[-6;2] 18 —031 —5.19
4. 18+[-53] 18 —0.14 —227
5. 18+[—4;4] 18 000  0.00
6. 184[—3;5 18 014 240
7. 18+[-2;6] 18 031 572
8. 18+[-1;7] 18 069 1296
9. 18+[0;8] 18
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Experiments

Phase 2
Phase 2 of nine Phase 1. Smaller € & Larger
What rather . start
with an endowment of 13.or 23. This s why thre s alarge ova with he amounts 13 and 23 n .
What you olay the y T
start with an endowment of 13 or when you start with an endowment of 23. This is why the options mater 0 AT | @ Larger
show
being efther 13or 23, o
Notice thatyou canot efec aottery in Phase 2. Rather, you have o decde i you eant o lay the
Jotery fyou get he “Smale” i orifyou et the “Larger” sner e | D |« Lo
IAn Example

Let's look at the 21 task (the one with payouts of 1 and -7).

1> If you choose “smaller” there is a 50% chance that you will earn 13 +the 1 or -7 lottery & there is
50% chance you will earn 23. This means there is

> 25% chance you eam 13+1 = 14

F
> 25% chance you earn 13-7 = 6
> 50% ch: 23 -

' If you choose “Larger” there is a 50% chance that you will earn 13 & there is a 50% chance you will
earn 23 +the 1or-7 lottery. This means thereis o>

> 50% chance you wilearn 13
> 25% chance you carm 23+1 =24
> 25% chance you eam 237 =16

Questions?

When you are ready, press COMifiié to make your nine choices for the second phase. Butif you have
/2 question at this point, please raise your hand before pressing the button.
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Basic Information

University of Alabama
100 Subjects
The average salient earnings were $18.74

°
°
°
@ Risk aversion: 60%
@ Prudence: 67%

°

Temperance: 54%
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Histogram of Switching in Task of Order n
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Experiments

Histogram of Switching in Task of Order n Given Sign
of (n-1)th Order Risk Attitude
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Correlation of Risk Intensities across Orders

All Subjects Risk Averters Risk Lovers
Order3 Order4 Order3 Order4 Order3 Order4
Order2 0.21** 0.42***  0.30** 0.56***  0.13 0.30**
Order 3 0.26*** 0.32** 0.23
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Results of Individual Level Calibration

Utility Function Model Parameters Accuracy
exponential —%e*”‘ v =0.15 80%
1 — _ o,
power mxl ’ 1 v =153 86%
—r
4 — o
HARA % (2+0) y=220  83%
0 = 152.76
polynomial axt +bx® + x> +x a=-0.08 87%
b=142
c = 266.40
exponential power —%611793‘1_9 v =0.26 91%

6 =0.30
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Conclusions

@ This paper introduces a simple and systematic procedure for
identifying the intensity of risk attitudes using the notion of risk
apportionment.

o Our process is systematic in that it involves a series of binary
comparisons where each comparisons differs from the others in the
same incremental manner.

e Our approach can be used to identify both relative and absolute
risk aversion of any arbitrary degree without relying upon

assumptions regarding the respondent’s underlying preference
structure.

@ We also demonstrate the implementation of our approach in a
laboratory setting.
e Our data also demonstrate that individuals often exhibit both risk

averse and risk seeking behavior, both prudent and imprudent
behavior, and both temperate and intemperate behavior.
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