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Abstract

This paper investigates the impact of economic status on social preferences. We exogenously

alter people’s perceived economic status by changing where they think their household stands

in the US income distribution. Half of the people who over-estimated their position in the

income distribution are told that they are relatively poorer than they thought. Conversely,

half of those who under-estimated their position in the income distribution are informed that

they are relatively richer than they thought. Then, participants play a series of four incen-

tivized games, which measure different social preferences, such as trust, negative reciprocity,

honesty and pro-sociality. This document outlines the analysis plan for this experiment.
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1 Motivation

It is a well-established fact that people care about their economic status (Duesenberry, 1949;

Frank, 1985; Veblen, 1899). Indeed, many people would prefer to live in a society where their

relative income is high but their absolute income is low, rather than in a society where the

opposite is true (Solnick and Hemenway, 1998). Changes in relative income affect not only

people’s well-being (Clark and Oswald, 1996; Easterlin, 1974; Luttmer, 2005), but also their

consumption (Kuhn et al., 2011), their behaviour in the labour market (Card et al., 2012) and

their redistributive preferences (Cruces et al., 2013; Karadja et al., 2014).

In order to understand people’s behaviour in a social context, it is crucial to understand

how social comparisons affect their behaviour towards others (Fehr and Schmidt, 1999). More

specifically, it is important to examine whether social preferences are endogenous to economic

circumstances and whether people’s relative economic position affects their social preferences.

In this paper, we present an online experiment in which we exogenously vary people’s perceived

economic status before measuring their social preferences.

2 Experimental Design

The participants are first asked how much their household earned in 2015. We then ask them

where they think their household stood in the income distribution. The exact question they

answered was: “According to the 2015 American Population Survey, what percentage of US

households earned less than your household?” If participants correctly guess the percentage

(within three percentage points), they receive a bonus payment of 10 cents.

Using Census data on the US household income distribution, we can determine whether

participants accurately evaluated their position in the income distribution. This allows us to

give participants in the treatment group some information on their actual standing in the income

distribution. Subjects in the control group, on the other hand, do not receive any information.

We divide participants into two groups: those who over-estimate their position in the income

distribution, and those who under-estimate it.1 For clarity’s sake, we call participants who

over-estimate their position in the income distribution over-estimators, and participants who
1We expect that very few people will guess their exact position in the income distribution, and we therefore

discard those observations completely, except when mentioned otherwise.
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under-estimate their position under-estimators. This terminology will be used in the rest of the

paper.

Half of the over-estimators do not receive any information about the accuracy of their esti-

mate, while the other half receive the following message:

Actually, you overestimated your relative position in the income distribution.

In reality, you are relatively poorer than you thought. In other words, you

are closer to the bottom of the income distribution than you thought. You

currently earn significantly less than what you would need to be at the position

you thought you occupied.

Similarly, half of the under-estimators do not receive any information about the accuracy of their

estimate, while the other half receive the following message:

Actually, you underestimated your relative position in the income distribution.

In reality, you are relatively richer than you thought. In other words, you are

closer to the top of the income distribution than you thought. You currently

earn significantly more than what you would need to be at the position you

thought you occupied.

All participants are then asked how satisfied they are with their position in the income distri-

bution. This question allows us to check, separately for over-estimators and under-estimators,

whether the treatment has any effect on the participants’ economic satisfaction. We also ask

participants in the treatment group to give us a new estimate of their position in the income

distribution, now that they have received some information about the accuracy of their estimate.

This question enables us to see to what extent participants updated their beliefs regarding their

position in the income distribution, after receiving the treatment. These two questions are used

as manipulation checks in the analysis, to make sure that our information treatment changed

people’s perception of their relative income.

After the manipulation checks, our respondents take part in four games, which are randomly

ordered. First, participants play the coinflip game, which has been widely used to measure

honesty (Abeler et al., 2014; Bucciol and Piovesan, 2011). In this game, people have to toss a

coin four times in private, and report how many times “Heads” came up. For each “Heads” that
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they report, they receive an extra ten cents. Participants therefore have a financial incentive

to over-report the number of times “Heads” came up. We cannot detect lying at the individual

level, but we can detect it at the population level, by comparing the distribution of reported

outcomes with the theoretical distribution.

Second, participants play the role of the sender in the trust game (Berg et al., 1995), which

is often used to measure how trusting people are (Fehr et al., 2003; Sapienza et al., 2013). In

this game, there are two players, referred to as person A and person B. All of our respondents

(except for one) play the role of person A. Person A and person B start with $50 each. Then,

person A can choose to send some money to person B. Person B receives three times the amount

sent by person A. Then person B has to choose how much money to send back to person A.

Once all the responses are collected, we will randomly match one participant who played the role

of person A with the participant who played the role of person B, and we will implement their

choices. In order to understand the participants’ behaviour in the trust game, we also ask them

how trustworthy they think person B would be. Specifically, we ask them: “What amount do

you think will Person B send back to you?”

Third, participants play the role of the second mover in the ultimatum game (Güth et al.,

1982), which is commonly used to measure negative reciprocity. In this game, there are two

players, referred to as person 1 and person 2. All of our participants (except for one) play the

role of person 2. At the beginning of this game, person 1 receives $100, while person 2 receives

nothing. Then, person 1 has to make an offer to person 2 on how to split the $100. Person

2 chooses either to accept the offer made by person 1, or to refuse it. If person 2 refuses the

offer, both players receive nothing. If person 2 accepts the offer, each player receives the amount

specified in the offer. Our respondents have to specify the minimum amount that person 1 would

have to offer them, in order for them to accept their offer. Once all the responses are collected,

we will randomly match one participant who played the role of person 2 with the participant

who played the role of person 1, and we will implement their choices.

Fourth, participants play a dictator game, which is commonly used to measure pro-sociality.

In this game, there are two players, whom we shall refer to as person C and person D. All of our

participants (except for one) play the role of person C. At the beginning of the game, person C

receives $100, while person D receives nothing. Then, person C can choose how much money

to give to person D. Once everyone has completed the survey, we will randomly choose one

participant in our survey who played the role of C to have their choice implemented and we will

4



randomly choose one participant to play the role of D.

At the end of the experiment, we ask participants to fill out a questionnaire containing typical

demographic questions, such as gender, age, ethnicity, political orientation, household size etc.

The exact instructions we use in the experiment can be found in the appendix.

3 Setting, Sample and Power

3.1 Setting

The experiment will be run through Time-Sharing Experiments for the Social Sciences (TESS),

which gives us access to a representative sample of the U.S. population of more than 50,000

households.2

To ensure that the panel is truly representative, participants are recruited using a dual sam-

pling method, which combines the traditional random digit dialling method with an address-based

technique. Approximately ten percent of the people contacted accept to join the panel. It is also

important to note that people who have not been invited to join the panel are not allowed to

become part of the panel.

3.2 Sample

The final sample will consist of 1300 completed observations. Since we cannot force participants

to answer all questions, we will over-sample in order to get 1300 completed observations. Based

on previous experience, it should be sufficient to over-sample by fifteen percent.

Participants also need to be at least 26 years old. We decided to impose that restriction

in order to avoid getting a lot of students and young people in our final sample. Indeed, the

treatment would not be very meaningful to them as many of them are still financially dependent.

3.3 Power

We conducted a pilot study on Amazon Mechanical Turk (MTurk) in order to get a sense of

the likely effect sizes we would observe in the main experiment. Overall, we find effect sizes of

around 0.25 of a standard deviation.
2TESS uses the online panel “KnowledgePanel” developed by GfK (formerly Knowledge Networks).
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Given that we expect to have a sample of 350 over-estimators in the main experiment, we

will have enough statistical power to detect effect sizes of 0.25 of a standard deviation with 80

percent probability.

For under-estimators, we expect to have a sample of 950 participants which gives us enough

statistical power to detect effect sizes of around 0.18 of a standard deviation with 80 percent

probability.

4 Hypotheses

Our main hypotheses are based on the results from the pilot we ran on Amazon Mechanical

Turk.

• Over-estimators: We expect that people who learn that they are relatively poorer than

they thought will:

– be more honest in the coinflip game,

– send more money to their partner in the trust game,

– require more money from the first mover in the ultimatum game,

– give more money to their partner in the dictator game.

• Under-estimators: We expect that people who learn that they are relatively richer than

they thought will not change their behavior in any of the four games.

5 Definition of the Main Outcome Variables

• Coinflip Game: number of “Heads” reported.

• Trust Game: amount sent by person A to person B.3

• Ultimatum Game: minimum amount required by person 2 to accept person 1’s offer.

• Dictator Game: amount given by person C to person D.
3We will also examine the respondent’s expected payoff from sending money to the other participant in the

trust game.
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6 Empirical Analysis

6.1 Methodology

Given that people who over-estimate their position in the income distribution receive a different

treatment from those who under-estimate it, we conduct all of the analysis separately for over-

estimators and under-estimators.

6.2 Baseline Balance

We will test for baseline balance for the following variables:

• gender

• age

• log income

• household size

• ethnicity (dummies for White, Black, Hispanic, and Asian)

• religion (dummy for Christian)

• employment status (dummies for unemployed, part-time employed, and employed full-time)

• education (dummy for person with at least a bachelor degree)

• belief about the position in the income distribution

• political orientation (taking value one for Republicans and zero otherwise)

We will regress each of these variables on a treatment indicator to see if there are imbalances.

We will account for multiple hypothesis testing by regressing the treatment indicator on all of

the variables, and we will conduct a joint F-test, to see if the coefficients are jointly different

from zero.

6.3 Main Specification

To examine how shocks to relative income affect economic satisfaction and social preferences,

we estimate the following equation separately for over-estimators (i.e. people with positive bias)
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and under-estimators (i.e. people with negative bias):4

yi = γ0 + γ1Ti + ΓTXi + εi (1)

where yi is the outcome of interest, and Ti is the treatment indicator, which is equal to one if

the respondent received some information about their relative income, and zero otherwise. The

idiosyncratic error term is denoted as εi. Throughout the analysis, we use robust standard errors

to account for potential heteroskedasticity in the error term.

We will present the results with and without control variables. Xi represents a vector of con-

trol variables. The control variables are educational level, gender, age, log income, employment

status, belief about their position in the income distribution and bias in their belief.

6.4 Re-Weighting

As a robustness check, we will also re-weight all of the results to be nationally representative

on observables. In particular, we re-weight each observation in terms of the following four

observables.

• gender (an indicator taking value one of the respondent reports being female).

• above vs. below median age (a dummy taking value one if the person reports begin older

than the median age in the US).

• white vs. non-white (a dummy taking value one if the person reports being White)

• college degree indicator (an indicator taking value one if the respondent reports having at

least a college degree)

Specifically, we re-weight our TESS sample such that it will match the American Community

Survey data from 2015 in terms of gender, age, race and educational level (college degree).

6.5 Missing Observations

We will drop any observation for which we do not have any information about the participant’s

household income and their perceived position in the income distribution. Indeed, if we do not

get this information, we cannot know which feedback to give to the participant.
4We discard the observations from people who correctly estimate their position in the income distribution.
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We will code missing values for the control variables as zero and we will include for each

question with missing values a dummy variable which is equal to one if the participant failed to

give an answer for that question.

6.6 Differential Attrition

We expect that there will be some attrition in our experiment. We will test whether attrition is

related to the treatment by estimating the following equation separately for over-estimators and

for under-estimators:

Ai = π0 + π1Treatmenti + ΠTXi + εi

where Ai indicates if a participant did finish our experiment, where Treatmenti is the treatment

indicator, and where Xi is a vector of pre-determined characteristics. We will use the same set

of pre-determined characteristics as for the baseline balance test.

If the coefficient π1 on the treatment indicator is significant at the 5 percent level, we will

use Lee bounds for the statistical analysis. This will allow us to bound our estimates. If the

coefficient π1 is not significant at the 5 percent level, we will conduct the statistical analysis

without adjusting for attrition.

6.7 Multiple Hypothesis Adjustment

6.7.1 Creation of Index

We use the method described in Anderson (2008) to create an index of pro-sociality based on

people’s behavior in the different games. In our main definition of the index, we use all four

behavioral measures recoded such that higher outcomes correspond to more pro-social outcomes

(amounts sent in the dictator game and the trust game, number of “Tails” reported, and the

minimum amount required from player 1 in the ultimatum game). We also present an alternative

definition of the index without the ultimatum game, as it is not obvious whether higher thresholds

in the ultimatum game should be counted as pro-social behavior or not.

We normalize these variables, i.e. we subtract the mean before dividing by the standard

deviation of each of the outcome variables for the control group (Kling et al., 2007).5 Then, we
5In our case, this means that we normalize the variables for over-estimators and under-estimators separately.
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calculate the covariances between the four variables and use the inverse of the covariance matrix

in order to weight the outcomes. For more details see Anderson (2008).

6.8 Heterogeneous Treatment Effects

We will also see whether there are important heterogeneous treatment effects caused by our

information treatment. For all of the heterogeneity analysis, we will only look at the four main

outcome measures and the index of pro-sociality. Specifically, we will estimate the following

equation, where interactioni refers to the interaction variable:

yi = π0 + π1Treatmenti × interactioni + π2Treatmenti + π3interactioni + ΠT
4 Xi + εi

We will explore heterogeneity along the following dimensions:

• Belief about relative position in the income distribution: We have a variable indi-

cating people’s belief about their relative position in the income distribution. In particular,

we use people’s response to the question “According to the 2015 American Population Sur-

vey, what percentage of US households earned less than your household?”

• Belief about earning more than 50 percent of US households: We create an

indicator variable taking value one if the participant believes that their household earned

more than 50 percent of US households in 2015.

• Log income: We use the log of people’s self-reported household income in 2015 before

taxes.

6.9 Determinants of the Size of the Bias

In the following analysis, we will try to understand why people have biased beliefs about their

position in the income distribution. We examine which characteristics, at the individual level,

county level or state level, are significantly correlated with people’s bias about their position in

the income distribution.6

In particular, we will regress the bias, biasi, on a vector of individual-specific variables, Xi,
6We will focus on the size of the bias, measured in percentage points.
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and a vector of county-specific or state-specific variables, Zic:

biasi = α0 + ΓT
0 Xi + ΓT

1 Zic + εi

The vector of individual-specific variables, Xi, consists of the following variables:

• gender

• age

• log income

• household size

• ethnicity (dummies for White, Black, Hispanic, and Asian)

• religion (dummy for Christian)

• political orientation (taking value one for Republicans and zero otherwise)

• employment status (dummies for unemployed, part-time employed, and employed full-time)

• education (dummy for person with at least a bachelor degree)

The vector of county-specific and state-specific variables, Zic, consists of the following vari-

ables:

• State level inequality as measured by the income share held by the top 5 percent of earners

as well as a Gini coefficient based on household level income data.7

• People’s position in the local income distribution, i.e. the true percentile in the local income

distribution (proxied by the county level income distribution).

6.10 Additional Empirical Specifications

We also examine the external validity of our findings using a regression discontinuity approach.

We can therefore focus on the behaviour of people who are only slightly biased in one direction

or another, and see whether our results hold for this subgroup. Specifically, we compare the

behaviour of untreated participants who slightly under-estimate their position in the income

distribution with that of treated participants who slightly over-estimate their position.8

7In an alternative specification, we will also use an inequality measure at the county level.
8We also include the behavior of untreated individuals who correctly guess their position in the income distri-

bution.
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We also estimate the following equation. We determine the optimal bandwidths following

Calonico et al. (2014) and using their Stata program “rdbwselect”(Calonico et al., 2014):

yi = γ0 + γ1Overestimatori + γ2biasi + γ3bias
2
i + ΓTXi + εi

where yi is the outcome variable of interest, and where Overestimatori is a dummy variable

taking value one if the person is an over-estimator, and zero otherwise.9 The variable biasi

represents the bias that people have regarding their position in the income distribution, while Xi

represents a vector of control variables.10 The coefficient γ1 corresponds to the effect of receiving

a negative relative income shock.

Similarly, we compare the behaviour of treated participants who slightly under-estimate their

position in the income distribution with that of untreated participants who slightly over-estimate

their position.11 We estimate the following equation and determine the optimal bandwidths

following Calonico et al. (2014) and using their Stata program “rdbwselect”(Calonico et al.,

2014):

yi = γ0 + γ1Underestimatori + γ2biasi + γ3bias
2
i + ΓTXi + εi

where yi is the outcome variable of interest, and where Underestimatori is a dummy variable

taking value one if the person is an under-estimator, and zero otherwise.

We also conduct placebo regressions to test whether untreated over-estimators do not behave

any differently from untreated under-estimators in any of the games using the same specification

as above.

We also present these regressions discontinuity results graphically using Calonico et al. (2014)’s

command: “rdplot”, “a command that implements several data-driven choices of the number of

bins in evenly spaced and quantile-spaced partitions that are used to construct the RD plots

usually encountered in empirical applications” (Calonico et al., 2014).
9Note that, in this analysis, all over-estimators received the treatment.

10The control variables are educational level, gender, age, log income, employment status, belief about their
position in the income distribution, and bias in their belief.

11We also include the behavior of untreated individuals who correctly guess their position in the income distri-
bution.
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7 Appendix: Instructions12

7.1 Income

• What was your household income before taxes in 2015? Please enter the amount in dollars

in the text box below. [text box: minimum of 0, has to be a positive integer]

Note: A household consists of all the people who occupy a housing unit, such as a house or

a flat. Income is comprised of earnings, unemployment compensation, social security, veter-

ans’ payments, survivor benefits, disability benefits, pension or retirement income,interest

and dividends, alimony and child support, financial assistance from outside of the household

and other income.

• According to the 2015 American Population Survey, what percentage of US households

earned less than your household? Please select the appropriate percentage using the slider.

If you correctly guess the percentage (within three percentage points), you will receive a

bonus of 10 cents. [slider from 0 to 100, increments of 1.]

7.2 Treatment [Only for the Treatment group]

[People in the treatment group who over-estimated their relative income will receive the following

message:]

Actually, you overestimated your relative position in the income distribution.

In reality, you are relatively poorer than you thought. In other words, you

are closer to the bottom of the income distribution than you thought. You

currently earn significantly less than what you would need to be at the position

you thought you occupied.

[People in the treatment group who under-estimated their relative income will receive the fol-

lowing message:]

12All the notes in brackets are not part of the items, and they are there to clarify the design.
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Actually, you underestimated your relative position in the income distribution.

In reality, you are relatively richer than you thought. In other words, you are

closer to the top of the income distribution than you thought. You currently

earn significantly more than what you would need to be at the position you

thought you occupied.

[People in the treatment group who correctly estimate their relative income will receive the

following message:]

Actually, you gave a correct estimate of your position in the income distribu-

tion.

7.3 Manipulation Check [Only for the Treatment group]

• Now that you have received this feedback, what percentage of US households do you think

earned less than you, according to the 2015 Current Population Survey? Please select the

appropriate percentage using the slider. [Slider from 0 to 100, increments of 1]

7.4 Manipulation Check (1 item)

• How satisfied are you with your position in the income distribution? [Very dissatisfied,

Dissatisfied, Somewhat dissatisfied, Neutral, Somewhat satisfied, Satisfied, Very satisfied]

7.5 Coinflip

For this game you need a coin. Please go and get a coin. Your coin has one side showing the head

of a person, and another one showing something else. The side with the head will be referred to

as “Heads”, while the other side will be referred to as “Tails”. In this game, you will be asked to

toss your coin four times, and to count the number of times “Heads” comes up. For each “Heads”

that comes up, you will receive 10 cents. For example if you toss three times “Heads” you will

receive 30 cents.

Now, please toss the coin four times, and count the number of times "Heads" comes up.

Please do not toss the coin more than four times. How many times did "Heads" come up? [0, 1,

2, 3, 4]
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7.6 Dictator

We will now ask you to complete a game in which there are two players, whom we shall refer

to as person C and person D. You will play the role of person C. At the beginning of the game,

person C receives $100, while person D receives nothing. Then, person C can choose how much

money to give to person D. Once everyone has completed the survey, we will randomly choose

one participant in our survey who played the role of person C, and we will implement their choice.

As person C, how much money would you like to give to person D? [Slider from 0 to 100,

increments of 1.]

7.7 Negative Reciprocity

We will now ask you to complete a game in which there are two players, whom we shall refer

to as person 1 and person 2. You will play the role of person 2. At the beginning of this game,

person 1 receives $100, while person 2 receives nothing. Then, person 1 has to make an offer to

person 2 on how to split the $100. Person 2 chooses either to accept the offer made by person

1, or to refuse it. If person 2 refuses the offer, both players receive nothing. If person 2 accepts

the offer, each player receives the amount specified in the offer. Once everyone has completed

the survey, we will randomly choose one participant in our survey who played the role of person

2, and we will implement their choice. We will also choose one participant who played the role

of person 1 and we will implement their choice.

Please use the slider to specify the minimum amount of money that player 1 needs to offer

you in order for you to accept the offer. [slider from 0 to 100, increments of 1.]

7.8 Trust

We will now ask you to complete a game in which there are two players, whom we shall refer to

as person A and person B. You will play the role of person A. Person A and person B start with

$50 each. Then, person A can choose to send some money to person B. Person B will receive 3

times the amount sent by person A. Then person B will have to choose how much money to send

back to person A. For example, imagine that person A sends $12 to person B, then person B will

receive 3x$12=$36. If person B decides to send back $16 to person A, then person A will end

up with $50-$12+$16=$54, while person B will end up with $50+$36-$16=$70. Once everyone
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has completed the survey, we will randomly choose one participant in our survey who played the

role of person A, and we will implement their choice. We will also choose one participant who

played the role of person B and we will implement their choice.

As person A, how much money would you send to person B? [slider from 0 to 50, increments

of 1.]

7.9 Belief Trustworthiness

[X represents the amount which the participant sent to his or her partner on the previous page.

The X needs to be replaced with the actual amount which was sent.]

On the previous page, you specified that you will send X to person B, if you are selected to

play this game. This amount will then be multiplied by 3, so person B will receive 3X.

How much money do you think person B would send back to you? [Slider from 0 to 3X,

increments of 1.]
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