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Introduction and Example 1

Narrow bracketing: Decision makers often do not "think
outside the box". E.g., they may have mental or even
physical accounts ("entertainment budget"). In the
context of �nancial decision making, they often ignore
background wealth and risk, although money is typi-
cally fungible.

Phenomena that are consistent with this:

� Risk aversion in the small (e.g. Rabin 2000)

� Loss aversion with respect to individual assets (e.g.
Odean 1998), equity premium puzzle (Benartzi/Thaler
1995)

We provide "direct" experimental evidence of narrow
brackets, both in the lab and in a survey experiment
with large & representative U.S. sample. The partici-
pants exhibit narrow brackets, and unambiguosly harm



themselves. We discuss the generality of this � how
easy is it to trick a decision maker into a serious mis-
take?

In the literature on estimating risk attitudes (e.g. Holt/Laury
2002, Harrison et al 2005, Dohmen et al 2005), it makes
a big di¤erence for the estimates whether background
wealth and risk are included in the model. The ques-
tion is whether the decision maker himself does it. !
Who takes the background wealth into consideration,
under what circumstances, and to what degree?



We elaborate on an example by Tversky and Kahneman
(1981).

You face the following pair of concurrent decisions.
First examine both decisions, then indicate your choices.

Decision (i): Choose between

A. a sure gain of $2:40

B. a 25% chance to gain$10:00 and a 75% chance
to gain $0:00.

Decision (ii): Choose between

C. a sure loss of $7:50

D. a 75% chance to lose$10:00, and a 25% chance
to lose $0:00.



The design uses several elements of prospect theory: If
the decision maker is

� a "narrow bracketer" � he makes one decision at
a time,

� a risk averter in the gains domain (! choose A
over B), and

� a risk seeker in the losses domain (! choose D
over C),

then he�ll choose the joint lottery

AD : (�$7:60; 0:75;+$2:40; 0:25)

but he could have had

BC : (�$7:50; 0:75;+$2:50; 0:25).

BC �rst-order stochastically dominates AD: The lat-
ter is identical to the former, minus $0:10 on both
possible outcomes.



We run the above experiment in two laboratory treat-
ments, with and without monetary incentives. Two
design issues arise: (i) How to simulate losses. (ii)
Between the two groups, we want the same initial en-
dowment, and the same expected level of earnings.

� The show-up fee of £ 22 was only announced in an
e-mail from experimental recruiter, 24h before the
experiment: "This amount may be used as your
endowment in the experiment. During the exper-
iment, depending on your actions and chance, it
might be possible to add to, or lose from, this
amount. [...] Overall, you are about equally likely
to make gains as losses (on top of the £ 22)."

� In treatment 1, the payments were only hypothet-
ical, in treatment 2, they were for real. In the
second part of each session, they made additional
choices, bringing them back to £ 22 on average.



Hypothetical versus real payments

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

AC AD BC BD

flat fee, small scale (N=44)
incentives, small scale (N=53)

AD is chosen more often than BC in both treatments
(paid: p = 0:025; unpaid: p = 0:005, one-tailed t-
tests).

The di¤erence between the two treatments�frequencies
of choosing AD is insigni�cant (p = 0:346, one-tailed
Fisher exact test)



Tversky and Kahneman observed 73% of their partic-
ipants choosing AD. But they used higher nominal
payo¤s. ! We currently run a "�at fee, large scale"
treatment with hypothetical payments of up to £ 1000,
instead of £ 10.



Large versus small scale
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The number of large-scale observations is still too small
for a strongly signi�cant di¤erence between the fre-
quencies of AD (p = 0:100 at present, one-tailed
Fisher exact test)



Now on to the "direct" evidence of narrow brackets:
Comparing broad versus narrow presentation. Do sub-
jects deliberately choose the dominated lottery AD?

In treatment 3, subjects face the same (paid) choice,
but in a four-way presentation:

Choose between

1. [AC] a sure loss of £ 5.10

2. [AD] a 75% chance to lose £ 7.60 and a 25%
chance to gain £ 2.40

3. [BC] a 75% chance to lose £ 7.50 and a 25%
chance to gain £ 2.50

4. [BD] a 56.25% chance to lose £ 10.00, a 37.5%
chance to gain/lose £ 0.00, and a 6.25% chance to gain
£ 10.00



Separate versus broad presentation
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In the treatment with broad (four-way) presentation,
more subjects choose BC than AD (p < 0:001), and
signi�cantly more subjects choose AD in the treatment
with narrow presentation (p < 0:001).



A note on the title, "Narrow bracketing and dominated
choices": The AB=CD experiment is a clean example
for the occurance of narrow brackets.

� In the standard EU framework, agents can never
choose dominated lotteries if their utility increases
in money.

� Variation of narrow/broad presentation suggests
narrow brackets as a plausible explanation.

But: To what extent are narrow brackets, and not pref-
erences, driving the violation?



In the paper, we argue that the AB=CD experiment
is not a contrived example: The violations

� can occur with almost any valuation of monetary
transfers �all except CARA

� for arbitrarily small degrees of narrow bracketing

� can be economically signi�cant

� appear in a wider range of experimental tasks



Theory: We assume that the decision maker faces I
simultaneous lottery choices � each in one "bracket"
� and behaves as if each decision task has some extra
weight, over and above its part in the joint portfolio
choice.

Every possible choice made in bracket i, mi, induces a
distribution Gi(xjmi) over monetary transfer x. The
choice vectorm = (m1;m2; :::;mI) induces F (xjm),
a distribution of total earnings.

We restrict attention to the case that distributions in
di¤erent brackets i; j are independent.

Assumption on choice behavior: The decision maker
maximizes overm the global-plus-local form (Barberis/
Huang 2004)

U(xjm) =
Z
u(x)dF (xjm) +

X
i

Z
v(x)dGi(xjmi).

u is the "global valuation function" and v the "local
valuation function". Both are strictly increasing and
di¤erentiable everywhere.



Proposition 1 Suppose that the local valuation func-
tion v is not CARA (i.e. not � � � exp(�rx), for any
(�; �; r)). Then there is a world consisting of a pair of
choices, where the decision maker violates FOSD.

Remarks:

� v could be arbitrarily small, i.e. the result holds
even for weak narrowness of brackets.

� u can be anything, and v does not have to be
prospect theory�s value function.

� But v and u could be valuations of x that each
depend on a reference point.

� Except for the special case of risk neutrality, CARA
is rare.



Sketch of proof: Look for two values x�1 6= x�2 such
that the function v has a di¤erent local degree of risk
aversion at these locations. (They exist i¤ v is not
CARA.) O¤er the decision maker two choices:

(i) a 50/50 lottery between x�1 + � and x
�
1 � �, versus

a sure payment, and

(ii) a 50/50 lottery between x�2+ � and x
�
2� �, versus

a sure payment.

For small �, there are appropriate sure payments, such
that FOSD is violated. These payments are chosen
such that the decision maker accepts a relatively smaller
sure payment, and rejects the larger one. Reversal of
these choices would dominate his choice, because the
probabilities and payo¤ spread of both lotteries are the
same. �

Notice that the construction is still very simple, using
only two choices, and each between a sure payment and
a binary lottery.



What do we know about welfare reductions of economic
signi�cance? In Proposition 1, the dominance is only
shown to hold by an �-margin. Are there bigger viola-
tions, for a single choice?

Assume that u � 0, such that choices are only gov-
erned by the narrow valuation v.

We also now restrict transfers to lie in an interval [x; x].

� Helps to justify u � 0, as it may be a more plau-
sible restiction for small transfers.

� We want a statement about a size of the loss,
relative to the size of the payo¤s.



De�nition: Consider two distributions of monetary
transfers to the agent, F 0 and F 00. We say that F 0

dominates F 00 by an amount D if it holds for all x in
their support that F 0(x+D) � F 00(x). The decision
maker violates FOSD by an amount D if he chooses
a distribution F 00 that is FOS-dominated by D, by an-
other available distribution F 0.

De�nition: K is the horizontal distance between v and
the family of CARA functions on an interval [x; x], if it
is the smallest number such that all CARA functions are
further or equally far away, somewhere on the interval.
I.e.,

K = inf
(�;�;r)

max
y2[v(x);v(x)]

jv�1(y)� CARA�1(y)j.

For u � 0, such that the DM is a fully narrow bracketer,
there is a simple relation between the two:



Proposition 3: Fix an interval [x; x] of possible trans-
fers. Assume that u � 0 (fully narrow bracketing),
and that v has a horizontal distance of K from CARA
on [x; x]. Then there exists a pair of choices � each
between a lottery and a sure payment, and using only
payo¤s in [x; x] �such that the decision maker violates
FOSD by an amount that can be arbitrarily close to K.

Remarks:

� A linear relation: The horizontal distance of K
maps into a possible violation by K.

� Simple lottery choices yield the violation. (Con-
structive proof.)

� Everything de�ned w.r.t. [x; x]: We get a lower
bound for violations using only payo¤s in [x; x].

� For many relevant functions v: As the interval
[x; x] grows to in�nite size, K increases to in�-
nite size as well.



Illustration and sketch of proof:
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Figure 1: A valuation function v(x)
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Figure 2: Minimized horizontal distance K



The proof is constructive, as in Tversky and Kahne-
man�s example: Look for a lottery (not necessarily
50/50) that can be shifted within the interval [x; x],
such that the certainty equivalent of the lottery varies
by K.

O¤er the DM the following choices:

"Choose between the lottery L and a sure payment".

"Choose between the shifted lottery eL and a sure pay-
ment".

Using appropriate sure payments, one can extract the
di¤erence in the certainty equivalents.



x

Figure 3: A shifted lottery
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Figure 4: Using the fourK-distance points to construct
candidate lotteries that can be shifted.
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Data: Experiment 2 on FOSD violations: Using
respondents from the US general population.

� 1,322 respondents who are on the panel of TESS
(Time-sharing Experiments for the Social Sciences),
designed as representative sample

� decisions made at home, via computer terminal

� hypothetical payments ranging from $-1,500 to $2,500

� lottery-choice tasks and statements of certainty
equivalents for 50/50 lotteries

� between 1 and 6 decisions per person (10 treat-
ment groups)



Some results of experiment 2:

� AB=CD experiment replicated: 65.9% choose the
dominated AD, 3.4% choose the dominating BC.
(Note: Scaled-up payo¤ numbers.)

� Further examples that exploit risk seeking behav-
ior in losses / risk aversion in gains: Signi�cant
proportions (50%, 36%, 43%) choose dominated
joint lotteries and thereby give up $50 or $75.



Decision 1: Choose between:

A. losing $500

B. a 50% chance of losing $1000 and a 50% chance
of not winning or losing any money

Before answering, read the second decision.

Decision 2: Choose between:

C. winning $1500

D. a 50% chance of winning $1000, and a 50%
chance of winning $2100

94/187 (50.3%) choose the dominated combination
A&D, giving up $50 in expectation.



Another example, from a di¤erent treatment group:

Decision 1: Choose between:

A. winning $850

B. a 50% chance of winning $100 and a 50% chance
of winning $1600

Decision 2: Choose between:

C. losing $650

D. a 50% chance of losing $1550, and a 50% chance
of winning $100

65/179 (36.3%) choose the dominated combination
A&D, giving up $75 in expectation.

If the decisions appear on separate screens (as Deci-
sion 1 and Decision 6, in a di¤erent treatment), 42.7%
choose A&D.



Further results from the lottery choices:

� An example that exploits loss aversion (kink at 0):
49.6% choose dominated joint lottery, giving up
$50.

� Little or no e¤ect of having to make other de-
cisions: In the previous example, one treatment
group made this pair of choices alone (53% choose
dominated), one group jointly with other tasks but
the two decisions appear next to each other (53%
dominated) and one group jointly with other deci-
sions that appear in between (44% dominated).

� Little or no e¤ect of having the two decisions on
the same decision sheet. Mixed evidence from two
examples, small di¤erences in both cases.

� Strong e¤ect of broad versus narrow presentation,
in all three examples where narrow/broad presen-
tation was varied: Rates of dominated choices de-
crease from 66% to 6%, from 50% to 29%, and
from 40% to 3%.



When asked to state their certainty equivalents for
50/50 lotteries, respondent report a large variation
of risk attitudes, depending on the location of the
lottery payo¤s.



Instructions asking for certainty equivalents:

Decision 1: Consider the following:

A. You have a 50% chance of not winning or losing
any money and a 50% chance of winning $1000

B. You will be given some unknown amount of
money

What is the smallest amount of money that you would
need to be given in Option B for you to select that
option over the 50% chance of winning $1000?

Rules:

� Before the study began, an unknown amount be-
tween $0 and $1000 was determined for option B.
If this unknown amount is higher than your an-
swer, then you will receive the unknown amount.
If the unknown amount is lower than or equal to
your answer, you will receive option A.

� All amounts between $0 and $1000 are possible
and equally likely, as the unknown amount.



Reported certainty equivalents (CEs) of 50/50 lotteries,
relative to the expected payo¤:

(i) with easy numbers and spread $1000:

Lot. payo¤s % min relative CE % risk neutral % max

-1500,-500 0.05 354.53 0.08 0.62

-1000,0 0.03 303.51 0.15 0.16

-1000,0 0.05 265.40 0.15 0.13

-500,500 0.07 139.90 0.03 0.35

-500,500 0.04 132.93 0.05 0.22

0,1000 0.01 -66.70 0.38 0.12

0,1000 0.03 -141.91 0.26 0.10

0,1000 0.05 -175.95 0.30 0.04

500,1500 0.38 -236.74 0.21 0.06

1000,2000 0.44 -229.66 0.26 0.08

1500,2500 0.41 -195.82 0.26 0.11

(ii) with harder numbers and spread $1500:

Lot. payo¤s % min relative CE % risk neutral % max

-1400,100 0.02 567.43 0.01 0.42

-650,850 0.04 84.41 0.05 0.15

100,1600 0.24 -259.52 0.01 0.09

850,2350 0.28 -377.73 0.04 0.07

850,2350 0.27 -381.2 0.03 0.06



So people report very di¤erent certainty equivalents,
depending on the location of the lottery. In the losses
domain, responses indicate a preference for risk, and
risk aersion in the gains domain.

But this evidence is only suggestive �there are reasons
to be cautious:

� Hypothetical payments, with a procedure that is
hard to understand for some

� Many extreme observations

� Data do not indicate loss aversion

� Data do not indicate decreasing absolute risk aver-
sion



Use the available background characteristics of the re-
spondents, in the TESS panel:

� Dependent variables: Making a dominated pair of
choices (y/n), making a risk averse choice in gains
(y/n), making a risk loving choice in losses (y/n),
making a "loss averse" choice (y/n)

� Exogenous explanatory variables: Age, gender, eth-
nic/racial background

� Other explanatory: Education, income, own/rent
home, attended a math course in college, 3 math
questions, employment status, regional dummies,
etc.

For the exogenous variables, we run unconditional re-
gressions without controls, plus a set of regressions with
all variables.



Results:

1. No e¤ect of gender on either variable.

2. Weak adverse e¤ect of age, in unconditional regres-
sions (p=0.06, logit regression). Seems to be driven by
risk seeking behavior in losses.

3. Nonwhites make much fewer mistakes (odds ratio
0.62, p=0.002). They are more risk neutral in gains.

4. Richer people make mildly fewer mistakes (p=0.07).
They are less risk seeking in losses.

5. No signi�cance of being good at 3 math problems.
No signi�cance on education variables.

6. Weakly adverse e¤ect of math education in college,
on frequency of making dominated choices.

7. People who rent are more risk neutral, in several
speci�cations.



Summary/Outlook:

� Point out role of CARA: If local value function is
not CARA, then narrow bracketers are in danger
of FOSD violations.

� Provide lower bound for size of violation, for fully
narrow bracketers

� Things are worse if we can use correlated lotteries

� Experiment with more examples and general pop-
ulation results

� To be done: Analyze certainty equivalents, use
background characteristics in TESS data, provide
estimates of u and v.

� In markets, should we expect exploitation by other
agents?


