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1 Introduction

The aim of this project is to fill in the gaps in previous literature and increase the un-
derstanding of why people make mistakes. If the randomness in choice we observe represents
mistakes on the part of decision makers, these mistakes could lead to dramatic welfare losses.
Thus, understanding the extent of these mistakes and the situations which cause them is valu-
able both for economists attempting to understand behavior and policy makers trying to make
consumers better off.

Substantial empirical evidence has been documented of the fact that when making choices
from the same set multiple times, subjects do not always make the same choice (Tversky, 1969;
Hey and Orme, 1994; Agranov and Ortoleva, 2017). This is contrary to a standard assumption
from many economic models: that individuals have stable preferences and when given the same
choice set without any feedback or changes in environment make the same choice.

This project instead focuses on “mistakes” as a potential explanation for behavior which
appears to be random. While some research has explicitly described stochastic choice as mis-
takes (Hey and Orme, 1994), this “noise” has usually not been studied directly, and is instead
looked at as a barrier to uncovering the decision maker’s “true” preferences (Hey, 2005). Here,
we will call a decision a mistake if the decision maker would later revise that decision when
offered the chance.

2 Experimental Design

For this project we use the risk elicitation pioneered in Andreoni and Harbaugh (2009).
For a given task, their method elicits subjects’ preferences over a set of two-outcome lotteries.
These lotteries give $X with probability p and $0 otherwise. Different tasks trade off p, the
chance of a positive outcome, against $X, the size of the positive outcome at different rates.
We emphasize three advantages of using this methodology. First, it is a linear budget in the
($X, p) plane given by r$X + p = m and is thus amenable to standard consumer theory tests.
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Second, as p and $X can be any non-negative numbers satisfying the constraint and choosing
either equal to 0 is strictly dominated, choices will be mostly interior. Third, in contrast to
other linear budgets over lotteries, for example Feldman and Rehbeck (2019) for probabilities
or Choi et al. (2007) for outcomes, this method can identify both the utility of outcomes and
deviations from linearity in the probabilities simultaneously.

(a) Example Task (b) Full Set of Distinct Tasks

Experimental instructions (Appendix A) feature examples (Figure 1a) that involve fruits to
familiarize subjects with the interactive interface. They then learn about the full set of choices
(Figure 1b) they will make before making any incentivized choices.

The experiment has two parts, choices and revisions. In Part 1, each subject makes choices
from 25 randomly ordered budgets, then faces the same 25 budgets in a different random order.
Subjects select their preferred lottery from the linear budget utilizing a slider. Before making
the choice, no information is displayed on the subject’s screen other than the maximum outcome
and maximum chance. The subject must click the slider in order to activate it. After moving
the slider to the preferred bundle, subjects confirm their selection separately. Figure 2 depicts
a sample task.

In Part 2, subjects are allowed to revise a subset of their choices. We employ a 2×2 within
design on the revision problems. One treatment dimension is whether or not the subject is
reminded of the choice they are revising. The second treatment dimension is whether the
subject revises both of the choices from a budget at a single time or revises a single decision.
The subject makes six revisions in each condition, leading to 36 choices being revised from 24
unique budgets. The order of these treatments is also randomized.
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Figure 2: Sample Task

3



Figure 3: Budgets
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Figure 3 summarizes the budget sets used. The fact that the budgets cross allow for analysis
of traditional rationality measures. The set also includes parallel budgets and pure price shifts
to allow for analysis of income and substitution effects.

2.1 Data Collected

In addition to choice data, we collect the decision time for each choice. We also collect
standard demographic data including gender, age, college major, etc. We supplement these
data with a short cognitive reflection test.

3 Empirical Analysis

The primary focus of the study is the effect of the treatment variables on subject revision
behavior. Thus, the primary regression is

yi,t = β0 + β1 Reminderi,t + β2 Doublei,t + β3 Reminder×Doublei,t + αi + ηj + εi,t (1)

where i is the subject, j is the budget, and t the decision problem. The regression includes both
treatments and their interaction, as well as both subject level and budget fixed effects. There
are two dependent variables of interest: whether or not a revision was made, and the absolute
value of the revision.
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The experiment also allows for the study of how a decision problem’s characteristics affect
revision behavior. Here, the regression of interest is

yi,t = β0 + β1Max Xi,t + β2Max Pi,t + β3 Decision Roundi,t + αi + εi,t (2)

which includes subject fixed effects. The dependent variables will again be both whether or not
a revision was made and the absolute value of the revision.

To evaluate decision quality, we consider two measures. First, we study whether revised
decisions are more “rational” than the original decisions by comparing both the Afriat and
Houtman-Maks indices for the original set of decisions and the revised set of decisions. Second,
we will parametrically estimate the one parameter CRRA model of risk preferences using both
the original and revised sets of decisions. With these two parametric estimates, we will compare
the implied utility level (as a fraction of the maximum possible utility) of both the original and
revised decisions.

3.1 Power Analysis

On June 3rd and 4th, 2019 we conducted a pilot session with a total of 33 subjects. The
whole experiment took under an hour to complete and subjects spent an average of 19 seconds
per task (15 s.d.). The original budgets were slightly different and appear in Figure 4. We
modified the original set of choices to allow for the estimation of pure income effects. We also
added more revisions (from 32 to 36 revised choices) to balance the number of revision problems
per treatment.
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Figure 4: Old Design Used for Pilot
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(a) Budgets (b) Full Set of Distinct Tasks

Based on the results of a pilot study, we expect to have a final sample size which is between
160 and 200.

Regression results from a pilot version of the experiment can be found in Table (1). Based
on these results, we again expect large and significant effect sizes for both the reminder and
decision round. We aim to generate a sample which could identify the the effect of a double
revision on the absolute revision level. Accounting for intra-subject correlation and using a
target power level of 0.8, we find that the necessary sample size is 162.

This sample size will also be sufficient to identify improvements in utility and rationality
measures. Pilot data indicated average proportion of maximum utility increase by .023 when
using utility parameters based on the revised choices and .010 when using utility parameters
based on original choices. The empirical standard deviation and intra-cluster correlation imply
that for a power level of 0.8 to reject a null effect, 13 and 42 subjects are necessary, respectively.
With the empirical standard deviation of Afriat Indices, a sample size of 91 is required to have
0.8 power of rejecting an effect size of 0.05.
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Table 1: Results from pilot experiment. * p < .10, ** p < .05, *** p < .01. Errors (clustered
at the subject level) are in parentheses.

(1) (2) (3) (4)
Made Absolute Made Absolute

Revision Revision Revision Revision
Reminder -0.241*** -3.189***

(0.048) (1.058)
Double 0.010 -1.107

(0.029) (0.824)
Reminder × Double 0.001 0.822

(0.051) (1.223)
Max X 0.000 -0.001

(0.000) (0.010)
Max P -0.045 -2.515

(0.073) (1.602)
Decision Round -0.002** -0.074***

(0.001) (0.025)
Constant 0.936*** 10.695*** 0.797*** 11.065***

(0.068) (1.640) (0.095) (2.209)
N 1056.000 1056.000 1056.000 1056.000

Subject FE X X X X
Problem FE X X
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A Screen-shots/Instructions

The full set of instructions appears below.

Figure 5: General Instructions

Figure 6: First Example
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Figure 7: Second Example

Figure 8: Third Example
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Figure 9: Earnings

Figure 10: I
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Figure 11: Full Set of Budgets

Figure 12: Sample Task

11



Figure 13: Instructions Part 2
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Figure 14: Revisions with Reminders
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Figure 15: Revisions without Reminders
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Figure 16: One Revision with Reminders

Figure 17: One Revision without Reminders
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