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Abstract

Received wisdom holds that income rank matters for life satisfaction, but causal ev-
idence on the nature and impact of income comparisons is limited. We randomize
individuals from a representative sample of mid-career Finns to receive personal rank
information from one of several reference groups. We find strong evidence of the ef-
fect of rank information on income satisfaction, but weaker effects on life satisfaction,
and some evidence of real effects in experimental and administrative data. Effects
are strong in narrow reference groups and weak and insignificant in the national one.
Finally, we discuss the implications for income transparency policies.
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1 Introduction

In this paper, we focus on the fundamental question of how knowledge about income rank

— relative to compatriots, neighbors, colleagues, age cohort, or educational peers — affects

various measures of welfare. It is not a difficult one to motivate. As Luttmer (2005) and

Clark and D’Ambrosio (2015) remind us, the notion that relative position has an important

influence on human behavior is as old as social science itself (Smith, 1759; Mill, 1859; Veblen,

1899; Duesenberry, 1949; Festinger, 1954). Recent work on inequity aversion, fairness, and

concern for income rank (Fehr and Schmidt, 1999; Bolton and Ockenfels, 2000; Cappelen et

al., 2007; Bellemare et al., 2008; Kuziemko et al., 2014; Martinangeli and Windsteiger, 2021)

found much inspiration in this literature, and has shaped how we understand departures

from narrow self-interest in choice data. Some studies suggest that relative income or rank

may matter even more for happiness and satisfaction than absolute income (Clark et al.,

2008; Boyce et al., 2010; Fehr and Charness, 2023), and there is reason to believe that, due

to social media, the importance of social comparison for happiness is on the rise (Haidt,

2024).1

In controlled laboratory experiments, the relevant reference group is assigned by design,

leaving researchers to wonder which group(s) are the basis for comparison in natural settings,

and which have the strongest effects on behavior, outcomes and well-being. These questions

are central in a number of contexts. In organizations, comparisons to bosses or co-workers will

have different effects on incentives, performance, and job turnover (Englmaier and Wambach,

2010; Bartling, 2011; Kőszegi, 2014; Card et al., 2012; Dube et al., 2019; Cullen and Perez-

Truglia, 2022). In the public sphere, narrow and broad comparison groups will influence

policy preferences and the consequent behavioral responses (Fehr et al., 2022). If what

matters to people is “inequality as experienced difference” (Bowles and Carlin, 2020), then

inequality within occupation, neighborhood, or educational peers is both salient and felt

whereas within some national distribution it may be an abstraction. In a similar vein,

Genicot and Ray (2020) argue that aspirations relate to ”lives that are on display”. Finally,

if relative income concerns matter for individual welfare, they also matter for aggregate

welfare, and it is critical to know which reference groups matter most to people.

We invited a representative sample of 20,000 mid-career Finns aged 35 to 45 to participate

in a pre-registered information provision experiment and about 6,600 invitees responded.2

We did so in cooperation with Statistics Finland and were able to link the experimental

data with administrative data. We first elicited incentivized beliefs about income rank in

1See Vogel (2014, 2015); Reer (2019); Twenge (2022) on how negative effects of social media play out
through increased social comparison.

2The pre-analysis plan and the oTree codes of the experimental software can be found at the link.
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various reference groups, and then assigned participants at random to one of five information

treatments, using a variant of the information protocol summarized in Haaland et al. (2023).

Each of the treatments provided rank information in a particular reference group: based on

the treatment, individuals learned about their rank in the distribution of disposable income

for their occupation, age cohort, educational level, municipality, or the national distribution.

In addition, there was a no-information control treatment. We report estimates of the causal

effects of rank information on various measures of subjective well-being and real outcomes

measured in our survey and administrative data.

As a major finding, we report significant causal effects of information about rank on

income-related well-being measures: satisfaction with disposable income, wage satisfaction,

and perceived fairness of own income. We also find and rationalize weaker (but not very pre-

cisely estimated) effects on job and life satisfaction. Furthermore, the effects on satisfaction

with disposable income are strong for circumscribed groups—educational level, occupation,

age cohort, and municipality—but small and insignificant for the national reference group.

Educational level emerges as a particularly important reference group in which information

about income rank has an effect on all income-related well-being measures. We also show

that our key results are very robust to different specifications, by providing a multiverse

analysis (Simonsohn et al., 2020), a method that is well suited for experiments with large

representative samples linked to administrative data that cannot be shared on open science

platforms.

We also find a significant real effect on earned income in the occupational reference group:

Learning that income rank is lower than expected among people in the same occupation

significantly increases earned income in official income registers in 2021. Estimated effects

in other narrow reference groups (but not national) are consistent.3 We also observe a

treatment effect, on the intensive margin, on (real) charitable donations within our survey:

learning that income rank is lower than expected lowers donations.

Further, results from an additional treatment that allows endogenous choice of reference

group information, support the interpretation that more circumscribed reference groups

matter most to people. That is, individuals are most likely to choose to find out their

rank in the occupational reference group, while respondents seldom choose to learn about

their position in the national income distribution.

Our main contribution is the comparison of the effects of relative income information

across reference groups. In their survey, Clark and D’Ambrosio (2015) credit Hyman (1942)

with the identification of the relevant reference group as a critical feature of the psychology of

3See Jäger et al. (2024) for a similar effect among occupational peers on intentions to search for jobs and
negotiate wages.
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status. The national reference group has been prominent in the earlier literature (Easterlin,

1974; Alesina et al., 2004; Di Tella et al., 2010; Wilkinson and Pickett, 2010). There are

other studies that have examined the effects of relative income or rank for one (assumed)

reference group on happiness or satisfaction, including the nation as a whole, workplace,

neighborhood, education groups or age cohorts (Brown et al., 2008; Clark et al., 2009; Clark

and Senik, 2010; Ferrer-i-Carbonell, 2005; Godechot and Senik, 2015; McBride, 2001; Perez-

Truglia, 2020). Our findings on stronger effects in narrow reference groups suggest that

some of the literature, often focusing on national comparisons, may underestimate the true

magnitude of social status effects.

Indeed, there are few, if any, comprehensive comparisons of causal effects of relative in-

come information across reference groups. In descriptive research, Clark and Senik (2010)

report that work colleagues are the most important reference group, at least for income

comparisons. Reck et al. (2022) investigate the network of searches through the Norwegian

income registers and finds that narrow employment and household networks featuring ho-

mophily arise as particularly relevant. Neither provides estimates of causal effects of the

learned information, however. One of the earliest exceptions is Yamada and Sato (2013),

who report on a series of hypothetical discrete choice experiments designed to “avoid the

problems associated with researcher-imposed reference” incomes. Our own experiment does

this in the field, with real incomes. Cullen and Perez-Truglia (2022) and Fehr et al. (2022)

use methods similar to ours and randomly assign participants to receive relative income

information in two alternative reference groups: boss vs. peers, and national vs. global,

respectively. The study closest to ours is perhaps Hvidberg et al. (2023) who use an in-

formation provision experiment and Danish administrative data to examine the nature and

effects of misperception about rank in various reference groups. However, they examine the

effect on fairness perceptions of revealing relative income information in several reference

groups at the same time, and thus they cannot estimate the causal effects of rank infor-

mation in different reference groups. Further, all their reference groups are narrower than

our age reference group due to conditioning on cohort throughout. Our experiment, on the

other hand, is designed to allow a comparison of the causal effects of rank information in the

broad national reference group, and various narrower ones. We achieve this by randomizing

participants into treatments where they receive information about rank in one (and only

one) reference group.

In addition to our key aim of analyzing the effects of relative income information in

different reference groups, our paper makes three additional contributions. First, just as it

is common to limit attention to a single frame of reference, it is also prevalent to focus on a

single measure of happiness or welfare. We elicit both narrower income satisfaction measures
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relating to disposable income (Veblen, 1899; Frank, 1989; Corneo and Jeanne, 1997), wage

income, and the perceived fairness of own income (Fehr and Schmidt, 2006; Almås et al.,

2020), and broader satisfaction measures with life and job satisfaction, in an attempt to

identify effects on different dimensions of well-being. Moreover, we study longer-run effects

on wage income and turnover in register data (Card et al., 2012; Jäger et al., 2024), as well

as on incentivized outcomes such as charitable donations within our survey.4

Second, our protocol offers another reminder that experienced or believed position is dif-

ferent than actual rank, and extends previous results on imperfect knowledge concerning

rank (Karadja et al., 2017; Fehr et al., 2022; Hvidberg et al., 2023; van Rooij et al., 2024).

We uncover some intriguing patterns in these misperceptions, such as the prevalent under-

estimation of income rank, and the high correlation of biases in rank beliefs between some

but not all reference groups.

Third, we consider an important policy application of these results, namely, the con-

sequences of income transparency policies. Our results highlight the importance of the

structure of baseline misperceptions for the welfare effects of transparency policies. Even

though relative income concerns are typically viewed as giving rise to a negative externality,

we find large positive aggregate effects of providing rank information in many of the dis-

tributions that we consider. This can be attributed to the positive effects of personal rank

information on pessimists, who outnumber optimists almost nine to one. It should be noted,

however, that our analysis relates to the immediate effects of rank information on subjective

well-being, and abstracts from potential broader effects e.g., via labor markets (Cullen and

Pakzad-Hurson, 2023; Cullen, 2024).

In sum, our contribution is to provide novel evidence on two central but understudied

questions in the study of well-being: how does knowledge about position in different reference

groups matter to people, and for what measures of well-being is relative position important?

Our results should matter not just to researchers interested in richer explanations of human

behavior but also to policy-makers for the design of effective policies.

The remainder of the paper continues as follows. Section 2 outlines our pre-registered

design and its implementation, including data on balance, selection, and attrition. Section 3

summarizes and dissects our main results, starting with characterization of misperceptions

both within and across distributions in Subsection 3.1, then studying the causal effects in

Subsections 3.2, 3.3, 3.4, and their robustness in Subsection 3.5. Section 4 offers further

thoughts on implications for policy. Section 5 concludes.

4Unlike Card et al. (2012) or Perez-Truglia (2020), however, our setting abstracts from the social image
effects of income rank, in which interested individuals can discover each other’s ranks. We also note that
anyone in Finland can enter a tax office to request access to information about the taxable income of another
taxpayer, but that information about income ranks in various distributions is not easily accessible.
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2 Research Design

We conducted a pre-registered information provision experiment in cooperation with Statis-

tics Finland (SF) in the summer of 2021 after conducting a pilot study with 2500 invitations

in late 2020.5 We designed a personalized online survey (in Finnish and Swedish) containing

incentivized belief elicitation and outcome measures, an information provision treatment,

and standard survey questions (see English translations of the survey and oTree code for the

experimental software at the pre-registration). We invited a representative sample of 35 to

45 year old Finns who had not permanently left the labor force at the time of the survey to

participate.6 The survey data is linked to SF’s administrative records.

2.1 Survey design

The survey consists of five sections: background, incentivized income rank belief elicitation,

income rank information treatment, outcomes, and summary. The survey is the same for all

respondents except for the information provision treatment, which varies according to the

treatment assignment.

Background and belief elicitation. Respondents log in with a personal username

and password provided in the survey invitation.7 In the first part of the survey, participants

answer questions about their birth year, gender, marital status, highest completed education,

occupation, and municipality of residence.8

5The pre-analysis plan (PAP) of the pilot study can be found at
https://doi.org/10.17605/OSF.IO/YJ5U4. The PAP for the pilot was posted at the end of
the pilot data collection and before the data analysis. The PAP for the main collection can
be found at https://doi.org/10.17605/OSF.IO/DJQ3G and was posted before the data collec-
tion started. To comply with a later external requirement, we posted another registration at
https://www.socialscienceregistry.org/trials/11720. This second registration is entirely based on the
OSF-registration of the main collection.

6More precisely, we restrict the sample to people born between 1975 and 1985, who had a Finnish
social security number in 2010 (to approximate having lived in Finland for at least 10 years) excluding
residents of Åland Islands, whose mother tongue is either Finnish or Swedish, who have non-missing income
and occupational information (for 2018) and whose family status is not “child” in SF register data. SF
oversampled participants with basic and upper secondary education to account for the expected unit non-
response implied by the response rates in the pilot survey. We chose to focus on this target population
as people in their mid-career have had a chance to establish themselves in the labor force and still have
active years ahead so that information about relative income has a chance of affecting their career and other
choices.

7Logging in with the username was necessary for the tailored information in the survey and helped prevent
duplicate participation, see details in Appendix A.

8The last three questions concern their situation in 2018, the latest year data was available in the SF
registers at the time of study. The rank and reference group information used in the information provision
treatments concern the year 2018, and the goal of these questions is to help the respondent to recall their
situation in the relevant time period and allow us to determine whether self-reported reference groups match
those in the administrative data used in constructing the treatment rank information.
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In the income rank belief elicitation section participants are asked to report their beliefs

concerning their disposable income rank in 2018 among individuals in each of five reference

groups (e.g., the national reference group includes all adults in Finland).9 The beliefs are

elicited for each reference group in random order. To incentivize the assessment, we rewarded

participants whose rank assessment for a reference group chosen at random was “correct.”

Following the method of belief elicitation of Schlag and Tremewan (2021), an answer was

considered correct if it fell within the same 5-point interval (e.g., 0-5%, 6-10%, ..., 96-100%)

as the actual rank.10 The participants learn whether they receive the bonus only at the end

of the survey where they are told the correct answer in the randomly drawn reference group

(see Figure A2 in Appendix). We clarify the definition of disposable income and remind

the participants of the definition along the survey wherever there is a question regarding

income.11

Treatments. The third section of the survey is the information provision treatment.

The participants are provided information concerning their disposable income rank among

individuals in the reference group corresponding to the treatment they are randomly assigned

to.12 This allows us to identify the causal effect of that piece of information alone.

Our seven treatments are summarized in Table 1. The participants in the control

treatment receive no information about their income rank. The participants in the five

treatments with exogenously assigned information (age, municipality, education, oc-

cupation, national) receive information about their income rank in the corresponding

reference group. For instance, the participants in treatment education are informed of

their income rank among all Finns with the same level of education as the participant (see

Figure A1 for an example of the treatment information). The broadest reference group is the

national reference group. In the endogenous information treatment choice participants

choose one of the five reference groups and later receive the chosen information. The rank

information is provided alongside the perceived rank which the participants reported in the

9The respondents indicate the percentage of the population of each reference group who they believe had
lower disposable income than their own (see the survey screens at the link).

10This method is simple to understand and robust to bias generated by risk-aversion, unlike some scoring
rules widely used in the literature.

11Following the definition of disposable income by Statistics Finland, we state in the survey: “By income,
we refer to the total after tax annual income, which contains income from labor and capital, as well as all
transfers and subsidies like unemployment benefits and pensions (i.e., disposable income).” This differs from
the definitions used in some existing studies: Karadja et al. (2017) use both labor and capital income before
taxes, including pensions but exclusive of transfers such as unemployment insurance, Fehr et al. (2022) use
household level income, and Hvidberg et al. (2023) focus on wage income alone. We use the in-pocket-money
definition because it approximates well the standard of living and potential consumption, and is closely
related to individual well-being.

12Notice that this group is not necessarily the same based on which their belief elicitation was rewarded.
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previous section.13 We also ask the participants to answer a control question to ensure that

they understand the information correctly before proceeding.

Table 1. Treatments and reference groups

Treatment Description

control No information about income rank

age Exogenous information: income rank among people born in the same year

municipality Exogenous information: income rank among adults living in the same municipality

education Exogenous information: income rank among people with same level of education
(Level of education defined as basic, upper secondary, bachelor, master or higher.
Classification is based on ISCED 2011.)

occupation Exogenous information: income rank among people with same occupation
(Classification is based on classification of occupations 2010 on 2-digit level,
which follows the structure of ISCO-08, e.g. “teaching professionals”, “sales workers.”)

national Exogenous information: income rank among adult Finns

choice Endogenous information: income rank among the chosen reference group

Notes: This table presents the treatments and reference groups used in the treatments. The reference group
National is defined as all adult (aged 18 or older) Finns who had non-zero incomes in 2018. The other
reference groups are subsets of National, such that reference group Age refers to individuals who had non-
zero incomes in 2018 and were born in the same year as the participant, Municipality refers to all adult
Finns with non zero incomes who lived in the same municipality in 2018, etc. See the occupational groups
at SF’s website.

The conceptual motivation behind analyzing these different reference groups stems from

the fact that other-regarding agents’ behavior and well-being is partly driven by relative

income concerns. Without better understanding which comparisons are particularly impor-

tant, we lack central knowledge for the design of incentive schemes at organizational and

interventions at societal level. Indeed, job turnover and performance, educational decisions,

and human capital investments, consumer choices, and housing or financial market decisions

may well be influenced by relative income concerns or by image related to relative income

(Bursztyn and Jensen, 2017; Genicot and Ray, 2020). If inequality aversion, fairness con-

cerns and conspicuous motives are driven by experienced and salient differences (Bowles

and Carlin, 2020), then narrow reference groups, such as municipality, age, occupation, or

education are more important than broader ones, such as the national one. Considerations

related to merit, and instrumental motives (Hirschman and Rothschild, 1973; Clark and

Senik, 2010; Almås et al., 2020) might turn attention towards occupational and educational

reference groups. As societal policy is designed predominantly at the level of the nation

13We also clarify that the reference group for which the income rank information is provided is not
necessarily the randomly chosen reference group that determines the bonus payoff.
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state and the equality narratives in public media often emphasize the national comparisons,

the national reference group could receive special attention in relative income comparisons.

The national reference group also constitutes an important benchmark against which other

reference groups can be compared to.

Outcomes. The outcome section of the survey consists of a series of standard survey

questions concerning individual well-being and views toward societal and political issues,

and a set of real stakes questions. There are six blocks of questions: (i) individual well-being

(fairness perceptions of own income, satisfaction with disposable income, life satisfaction,

job/wage satisfaction, job meaningfulness, and job search intentions); (ii) ideal income dis-

tribution, trust in institutions, and attitudes toward policies (tax, labor market, welfare,

migration, and trade); (iii) just world beliefs; (iv) self-assessment and social preferences; (v)

political orientations; and (vi) real stakes questions. The order of the first three blocks and

the order of the questions within each block are both randomized (with some exceptions, see

Appendix A for a full description of questions and question ordering principles).14

In this paper we focus on the impact of rank information on individual well-being (block

(i)).15 In this block, participants were asked to use sliders to report various measures of

individual welfare, including satisfaction with disposable income, a featured outcome, from

“disappointed” to “pleased,” as well as fairness of disposable income (“unfairly low” to

“fair” to “unfairly high”), life satisfaction (“extremely dissatisfied” to “extremely satisfied”),

likelihood of job search in the next six months (“very unlikely” to “very likely”), wage and

job satisfaction (“not at all satisfied” to “very satisfied”) and meaningfulness of one’s job

(“not at all meaningful” to “very meaningful”). To prevent a priming effect, there is no

default position on any slider in the survey (see the survey screens at the link).16 With the

14Because we can only ask the participants who are active in the labor market about their job and wage
satisfaction, the questions related to one’s job are asked after the participant has answered a question on
their current employment status.

15This paper discusses the outcomes and treatments described as “Project 1” in the pre-analysis plan
at https://doi.org/10.17605/OSF.IO/DJQ3G. Other outcomes and the endogenous information treatment
choice will comprise subsequent projects. Based on editor and reviewer requests, we have made the following
deviations from the pre-registered list of outcomes: we dropped the job search intentions variable and
included instead (within survey, incentivized) charitable donations, voluntary tax donations and lottery
ticket purchases, and earned income (income register data in the year of the intervention (2021), and the
year after.

16 When answering with any slider, the participants need to tap on the slider and a thumb shows up at
the tapped location. We use the visual analogue scale (VAS) in all survey (outcome) items discussed in this
paper except for job search intentions which requires a categorical answer. The analogue ratings not only
give greater resolution of scale and can be considered continuous, but helps mitigate the concern for discrete
likert scale. Bond and Lang (2019) show that if we let people answer about their happiness by choosing from
a few discrete categories without knowing the underlying distribution, we cannot easily compare the average
level of happiness between groups. While Kaiser and Oswald (2022) alleviate the concern by showing the
linear relationship between happiness and behavior, the concern may apply to the measurement of some
outcomes other than happiness, such as fairness.
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exception of wage and job satisfaction, the order was randomized: we asked the former before

the latter in order to encourage assessments of job satisfaction net of wage satisfaction.

These outcomes are motivated by the existing literature on relative income concerns. It is

disposable income that matters for conspicuous consumption motives (Veblen, 1899; Frank,

1985; Corneo and Jeanne, 1997; Kuhn et al., 2011); thus, satisfaction with disposable income

is of key interest. The vast literature on inequity aversion and fairness (Fehr and Schmidt,

2006; Almås et al., 2020) calls for gauging fairness perception of own income relative to

others. The wage satisfaction is particularly central for merit-based assessments of relative

income which are known to be emphasized by the majority of the population irrespective of

the extent of redistributive measures taken in a country (Alm̊as et al., 2020). We also wanted

to understand the difference between wage and job satisfaction, thus justifying the elicitation

of the latter. Life satisfaction is a commonly used measure in the literature (Easterlin, 1974;

Clark and D’Ambrosio, 2015) and is available in central international surveys. Thus, it is of

interest to understand the effect of relative income information on general life satisfaction

alongside more narrow income satisfaction measures. When we present our results, we divide

the outcome measures into income-related measures, and broader well-being measures not

specifically related to income.

2.2 Survey implementation

The online survey was developed with oTree (Chen et al., 2016) and hosted on the server

of Hanken School of Economics, Helsinki, Finland. The survey was personalized and con-

tained embedded information concerning the respondents. The information, provided by SF,

included the respondent’s occupational group, disposable income rank in the five reference

groups, as well as the treatment to which the respondent was randomly assigned.17

Both the pilot and main study were pre-registered. Unless otherwise specified, the results

reported below are based on specifications in the pre-analysis plan, and the exceptions are

reviewer requests. Data collection took place in the Summer of 2021 (see Figure A3 for

the timeline of the study). The invitation letters were sent to 20,000 individuals by SF

via mail, accompanied with email and text message reminders.18 Participants received 15

euro for completing the survey and an additional 5 euro depending on their response in the

incentivized belief elicitation task. Participants could also use (some or all of) their payment

17The randomization was done by SF. The invitees were assigned into treatments according to 36 strata
based on the following characteristics: gender (male, female), income (three classes by percentiles with cutoffs
at 33.3% and 66.6%), statistical grouping of municipalities (urban municipalities, semi-urban municipalities,
rural municipalities) and educational degree (basic education, other).

18The letter included a general description of the study and how the survey data is used, link to a data
protection description, link to the survey (URL and QR code), and a personal username and password.
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as a donation to a charity (Save the Children), as a voluntary tax, or choose to receive a

corresponding amount of lottery tickets in the real stakes questions (block vi). One of these

three outcomes/purposes was randomly drawn for each participant at the end of the survey

and the amount spent was subtracted from the amount sent as a gift card. The lottery tickets

were sent via mail by SF, and the donations to charity and voluntary taxes were handled

by Hanken School of Economics. The receipts of total sums of donations were posted online

and messaged to the participants after data collection ended. The participation payments

were sent as gift cards via text message or mail by SF.

2.3 Sample and data

Table B1 presents information provided by SF on the survey sample and respondents. Out of

the 20,000 invited individuals (column 1), 6,642 (33%) started completing the survey (column

3). Respondents tend to be somewhat more highly educated, have higher incomes and are

more likely to reside in the Metropolitan area than non-respondents. Summary statistics

in Table B2 show that these differences are more muted when comparing the respondents

(column 1, and column 2 for individuals who completed the survey) to the target population

(column 3).

All observations from treatments age, municipality, education, occupation, na-

tional and control, (also incomplete answers), are included in our main sample of anal-

ysis.19 The number of invitees and the response and completion rates by treatment are

reported in Table B3. Table B4 shows the relation between the overall and post-treatment

attrition and background characteristics of the respondents. Women, and also respondents

assigned to the treatment municipality tend to drop out more often, but there are no sig-

nificant differences in attrition between treatments at any time after the participants have

received the rank information treatments. Finally, Table B5 presents the summary statistics

of socio-economic variables in the five treatments against the control treatment.

The analyses in this paper use survey data and register data. The match rate between

the responses in the survey data and register data is high.20 The outcome, treatment and

control variables used in the main specification are described in Table A1.

19Alternative data restrictions, including restricting the sample to only respondents who completed the
survey, are applied in the robustness checks (see Section 3.5).

20The match rate is 0.99 for birth year and gender, 0.90 for municipality of residence and educational level,
and 0.74 for occupational group.
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2.4 Econometric specification

We adopt the following econometric framework to evaluate the effects of relative income

information:21

Y k
i = β0 + β1(ERj

i −R
j
i ) + β2T

j
i + β3T

j
i · (ER

j
i −R

j
i ) + γXi + ui. (1)

Here Yi is the value of outcome k for individual i, Rj
i is i’s actual rank in distribution j, ERj

i

is the same individual’s belief about her rank in j, so that ERj
i − R

j
i is her misperception

about rank, T j
i is a treatment indicator that is equal to 1 if i is shown her actual rank

in distribution j, and 0 otherwise, and Xi is a vector of control variables. Our outcome

variables relate to one’s satisfaction with income and to general satisfaction (not necessarily

related to income). Equation (1) is our pre-registered main specification, but we also carry

out a multiverse analysis as exploratory analysis—i.e., the specification curve analysis of

Simonsohn et al. (2020)—in Section 3.5, where we confirm the robustness of our findings to

different specifications.

The model is estimated over five subsamples that each include the control group and one

of our treatment groups. In each case, the main coefficient of interest is β3, which estimates

the causal effect of information about rank in a particular reference group on the relevant

outcome. Coefficient β1 on the other hand measures the relationship between misperception

about rank and the outcome in the control condition, where no information is provided.

We expect the coefficient β3 to be of a sign opposite to β1: This would indicate that our

treatment truly provides meaningful information that serves to at least partially reverse

the implications of initial misperceptions on well-being. On the other hand, β2 provides an

estimate of the treatment effect for those whose initial misperception about rank is zero, and

hence we expect β2 to be zero: as we describe in our PAP, information about rank should

not matter for those individuals who have correct information in the first place.

A crucial feature of our design is that it allows us to cleanly identify the causal effects

of rank information in each particular reference group. Two remarks on the interpretation

of our estimates are in order. First, to be specific, the coefficient β3 measures the intention-

to-treat effect of information provision, rather than the effect of belief updating directly. To

the extent that belief updating is less than complete, the causal effects of rank beliefs on

well-being would be larger than the ITT effects reported here. In this sense, our estimates

provide a lower bound of the causal effects of rank beliefs. However, our main focus is not

on the effects of rank beliefs but on the effects of rank information overall, and conditional

21The design is similar to a few recent information provision experiments summarized in Haaland et al.
(2023).
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on misperception.

Second, while β3 provides the reduced form estimate of the effects of rank information

in a particular reference group, the mechanisms behind this reduced form effect may be

manifold. As discussed above, individuals likely update their beliefs about their position in

the particular reference group, but could also update beliefs about positions in other reference

groups, to the extent that positions, and misbeliefs, are correlated across distributions.

This phenomenon, which has been referred to as belief spillover or cross-learning in the

literature, is a natural by-product of information provision experiments (Haaland et al.,

2023). Such cross-learning is embodied in our reduced form estimates, and our main interest

lies in comparing such composite effects of information about rank rather than the effects

of income rank per se or the identification of spillovers. We discuss the implications for the

interpretation of our results further at the end of Section 3.2.

3 Results

3.1 Misperceptions about income rank

Figure 1 contrasts the distributions of actual and perceived income ranks in reference groups

education (panel a), occupation (panel b), municipality (panel c), age (panel d) and national

(panel e). Most respondents report a position that is lower than their actual rank; 90%

underestimate their position in the national and municipal income distributions, 80% in

Education, 75% in Age and 70% in Occupation.22 In a similar vein, misperceptions about

rank in the national distribution are largest: Respondents underestimate their position by 22

percentage points on average (see Table C1). The smallest average misperception concerns

position in the age group’s distribution.

Misperceptions are significantly correlated and correlation is strongest between National

and Municipality income distributions (ρ = 0.79, p < 0.001, panel c in Figure C2).23 Vi-

22This is consistent with what we hypothesize in the pre-analysis plan concerning the nature of mispercep-
tions. Systematic underestimation of own position in the national income distribution is in line with Karadja
et al. (2017) and Bublitz (2020) who found systematic underestimation of national income rank in a study of
six countries. (It is worth noting that our results are similar despite the quite different income profiles of our
respective samples.) By contrast, Cruces et al. (2013), Fernández-Albertos and Kuo (2018), and Engelhardt
and Wagener (2018), Fehr et al. (2022) and Hvidberg et al. (2023) find more balanced misperceptions among
Argentinian, Spanish, German and Danish individuals, respectively, but notice that our sample consists
of 35-45-year-old active in labor force. In a survey experiment across Australia, India, Mexico, Morocco,
Netherlands, Nigeria, South Africa, Spain, United Kingdom and United States, Hoy and Mager (2021) find
that respondents struggle to place themselves in the correct quintile in the national distribution of household
incomes and that respondents in high income countries have more accurate beliefs.

23The correlations of misperceptions partly reflect correlations among actual ranks, which are significant
and substantial (panel b in Figure C2 for correlations between beliefs).

12

https://doi.org/10.17605/OSF.IO/DJQ3G


sual comparison of misperceptions for the broad National reference group vs. the narrower

reference groups is suggestive of this, too (see Figure C1).

Table C2 presents the results of a regression of absolute misperceptions on individual

characteristics. The determinants of misperceptions are similar in all reference groups, con-

sistent with strong correlations between misperceptions (panel c in Figure C2). In line with

the results reported in Hvidberg et al. (2023), women tend to hold more inaccurate views

than men. Having children is associated with less accurate perceptions, whereas living with

a spouse is associated with more accurate perceptions. Highly educated individuals hold

more accurate beliefs about own income position.

3.2 Effects of relative income information on well-being

Graphical analysis. We start by grouping our outcome variables into income-related and

broader measures of well-being, and illustrating the effects of rank information in the different

reference groups in Figures 2 and 3.

The diagrams depict the difference in average well-being between those who were treated

with rank information in a particular reference group and those who did not receive such

information. The data are divided into three bins corresponding to initial misperception:

respondents with positive misperception (i.e. negative surprise for the treated); (approxi-

mately) correct belief; and negative misperception (i.e. positive surprise).

The first and most important conclusion from Figure 2 is the existence of a significant

“misperception gradient” for almost all reference groups for income-related well-being mea-

sures: the respondents who experienced a positive (negative) surprise about their rank were

more (less) pleased with their disposable income, perceived more (less) fairness about their

disposable income, and were more (less) satisfied with their wage. In short, there is causal

evidence that rank information matters for well-being, a central result.

There are two further takeaways from Figure 2. First, the figure allows us to examine

the hypothesis that information provision should not matter to those whose initial beliefs

are correct, an important check on the internal validity of our design. Indeed, the figure

indicates that across all reference groups, among the respondents whose initial beliefs were

correct, the differences between those who learn their actual position and those who do not,

is close to zero.

Second, Figure 2 allows a preliminary examination of whether negative and positive

surprises have different effects on well-being. With few exceptions, the figure provides scant

evidence of such asymmetric effects, a result at odds with previous studies (Di Tella et al.,

2010). Admittedly, the effects of negative surprises are imprecisely estimated in the figure,

due to the fact few people overestimate their position, which makes asymmetries difficult to
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Figure 1. Beliefs about disposable income rank and actual rank in reference groups
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Notes:: Distributions of beliefs about disposable income ranks (blue) and actual ranks (gray) in ref-

erence groups a) Education, b) Occupation, c) Municipality, d) Age and e) National. Perceived rank

is elicited in the belief elicitation section of the survey (see survey screens at the link). Actual rank is

based on register data (variable ”kturaha”) provided by Statistics Finland. The actual rank in refer-

ence group National refers to the individual’s rank among all adult (aged 18 or older) Finns who had

non-zero income in 2018. The other reference groups are subsets of National, such that e.g. the rank

in Education refers to the individual’s rank among all adult Finns who had non-zero income in 2018,

and who had the same highest level of education in 2018. The figures use data from the full survey

sample.

detect. We provide a more comprehensive econometric analysis of the above results below.

In contrast to Figure 2, the coefficient plots in Figure 3, for non-income related measures,

exhibit no obvious “misperception gradient” for any of the reference groups. This indicates
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that the information about relative position has little effect on the dimensions of well-being

that are not directly related to income. We interpret this as evidence that the enjoyment a

worker derives from her job, as opposed to the compensation for that job, ought not depend

on relative income rank.
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Figure 2. Income related effects

Notes: Each bar plots the difference (95% confidence interval) of satisfaction with disposable income (panel
a), perceived fairness of income (panel b) and wage satisfaction (panel c) between the respondents who see
their position in the corresponding reference group and the respondents in the control group who do not
see their position. The dependent variable is standardized by subtracting the control group mean from each
observation and then dividing by the control group standard deviation. “Negative surprise” refers to those
who overestimate their income rank by more than 10 percentage points, “positive surprise” to those who
underestimate their rank by more than 10 percentage points and “correct belief” to those whose assessment
of their position is less than or equal to 10 percentage points away from the true position in absolute terms.
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Figure 3. Non-income related effects

Notes: Each bar plots the difference (95% confidence interval) of life satisfaction (panel a), job satisfaction
(panel b), and perceived meaningfulness of job (panel c) between the respondents who see their position in
the corresponding reference group and the respondents in the control group who do not see their position.
The dependent variable is standardized by subtracting the control group mean from each observation and
then dividing by the control group standard deviation. “Negative surprise” refers to those who overestimate
their income rank by more than 10 percentage points, “positive surprise” to those who underestimate their
rank by more than 10 percentage points and “correct belief” to those whose assessment of their position is
less than or equal to 10 percentage points away from the true position in absolute terms.

Econometric analysis. Table 2 reports estimated coefficients from Equation (1) for

income related well-being. This formalizes the results in panel (a) of Figure 2, and provides

further confirmation of our primary finding.24 As shown in the first column of Table 2, for

24The graphs are based on a specification without control variables (only misperception (bin), treatment,
and their interaction are included). The specification reported in Table 2 includes income rank as a control.
In Appendix C, we report results of a specification without income rank but including various demographic
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example, receiving information about rank in the age cohort affects income satisfaction in

the predicted direction. The estimate of β3 implies that when a respondent believes her

income rank among people of her age is 10 percentage points lower than her actual position,

informing her about the actual position would increase her income satisfaction by about 0.11

standard deviations, β̂2 + (−0.1)β̂3.25

The estimated coefficients of Treatment×Misperception (β3) in the top panel in Table 2

are all negative and significant except in the national treatment. Further, these coefficients

have the opposite sign - and are in some cases close in magnitude to - the estimated Misper-

ception (β1) coefficients, which suggests that information provision is indeed an “antedote,”

partial or sometimes almost full, to the original misbelief. In different terms, this implies

that when the coefficients do offset, misbelief no longer predicts satisfaction. Our key results

for the other income-related well-being measures, reported in the lower panels of Table 2,

are qualitatively similar to those for income satisfaction.

Table 2 also provides further support for the finding that there is no pure treatment

effect: The estimated effect of information for those with correct beliefs (estimate of β2) is

in most cases zero.26

To analyze potential asymmetries in the effects of information, we have also estimated a

spline specification that allows for separate β3 coefficients for negative and positive surprises.

The results are reported in Table C10 in the Appendix. With few exceptions, we cannot

reject symmetry.27

We next turn to the broader measures of well-being, the most common of which is

general life satisfaction. The estimates reported in Table 3 indicate that the estimated

Treatment×Misperception (β3) coefficients for life satisfaction are smaller than those for

income satisfaction, and mostly statistically insignificant. 28 It should be noted though

that the effects are quite imprecisely estimated: While the point estimates of β3 for life

satisfaction are in all reference groups smaller than the corresponding estimates for income

satisfaction, the confidence intervals are partially overlapping; in those instances, we cannot

rule out effects of a similar magnitude. Results for job satisfaction and job meaningfulness

controls. Section 3.5 conducts a comprehensive specification curve robustness analysis.
25Misperception is defined as the difference between belief and actual position. A misperception of 0.01

means that the believed rank is 1 percentage point higher than the actual position.
26There are three instances where we observe a pure treatment effect: the effect of income rank in the

national distribution on satisfaction with income (significant at 5% level), the perception of fairness of own
disposable income (significant at 1% level) in the age distribution, and the effect of national income rank on
wage satisfaction (significant at 1% level, see Table 2).

27For a full set of results, see Table C10, and Tables C11, C12, C13, C14 and C15 for the estimation results
of other outcomes.

28Despite standardizing outcomes to a standard deviation of 1, comparing effect sizes across different
outcomes should be taken with a grain of salt due to differences in scales.
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are qualitatively similar to those for life satisfaction (see Figure 3 and Table 3).

To provide additional perspective on these results, we also followed reviewers’ suggestions

and carried out three further analyses that corroborate our main results. First, to increase

power, we have estimated a joint regression where the treatment arms are pooled. A challenge

with this specification is that it is not clear how to define the benchmark misperception for

those in the control group, and what the correct interpretation of the treatment effect is;

that is, this analysis does not easily lend itself to the intuitive interpretation we discussed in

connection with Table 2, where initial misperception in a given reference group is countered

by the treatment with information on the magnitude of that misperception. To provide one

though admittedly imperfect solution, we redefine both rank and misperception to be equal

to their corresponding averages across all five reference groups for those in the control arm,

but use the rank and misbelief for the relevant treatment distribution otherwise. Table C3

in the appendix reports the results for a specification that is inspired by Equation (1) in

the main text: well-being measures are regressed on a single treatment indicator, modified

rank and misbelief, and the interaction of treatment and misbelief. The results are similar

to the main specification in that the effects of rank information on income satisfaction and

fairness are sizable and significant. In this specification, we find a significant effect also

on life satisfaction, even though the point estimate remains smaller in magnitude than the

estimates for the income-related measures.

Second, we have re-estimated our main specification for two consolidated outcomes,

namely, the first principal components of the income-related and non-income-related mea-

sures of subjective well-being. The results, reported in Tables C4 and C5 in the appendix,

are reassuring. Information about rank is a significant causal determinant of the consol-

idated income-based measure of well-being for all narrow reference groups with strongest

and most significant effect in education. However, the effect is weak and insignificant in the

national reference group. Moreover, none of the information treatments is significant for our

non-income-based consolidated measure.

Third, because both the order of the first three question blocks and the order of questions

within blocks were randomized, we can look for the presence of order effects in our data.

This is important for two related reasons. First, given our topic and the one-time continuous

engagement embodied in our design, there is reason to be concerned about priming and

experimenter demand effects. Second, in the absence of a follow-up survey of reported well-

being, the exogenous variation in question order affords a modest test of persistence. To this

end, Tables C6 and C7 in the appendix report main treatment effects - the coefficient β3 in

our main specification - for all feasible “positions” of the well-being block for all well-being

measures and all reference populations. There is no discernible pattern and, in particular,
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Table 2. OLS results for the effect of income rank information on income related well-being

(1) (2) (3) (4) (5)
Age Municipality Education Occupation National

Satisfaction with own disposable income

Treatment 0.025 -0.010 -0.120 -0.081 0.176*
[-0.084,0.134] [-0.152,0.133] [-0.244,0.005] [-0.184,0.023] [0.018,0.333]

(0.655) (0.896) (0.059) (0.127) (0.029)
Misperception 1.267*** 1.575*** 1.780*** 1.365*** 1.388***

[0.878,1.656] [1.180,1.970] [1.446,2.115] [1.046,1.684] [0.986,1.790]
(0.000) (0.000) (0.000) (0.000) (0.000)

Misperception × Treatment -0.829** -0.740** -0.987*** -0.657** 0.046
[-1.330,-0.328] [-1.262,-0.218] [-1.435,-0.539] [-1.051,-0.264] [-0.528,0.621]

(0.001) (0.005) (0.000) (0.001) (0.874)

Bonferroni corrected p-value (0.012) (0.055) (0.000) (0.011) (1.000)
Observations 1521 1501 1519 1505 1498

Perceived fairness of own disposable income

Treatment 0.166** 0.039 -0.032 0.049 0.111
[0.055,0.276] [-0.114,0.193] [-0.159,0.095] [-0.054,0.152] [-0.043,0.264]

(0.003) (0.615) (0.618) (0.353) (0.157)
Misperception 0.734*** 0.861*** 1.180*** 0.943*** 0.720***

[0.334,1.134] [0.448,1.273] [0.831,1.528] [0.624,1.262] [0.304,1.137]
(0.000) (0.000) (0.000) (0.000) (0.001)

Misperception × Treatment -0.321 -0.811** -0.781*** -0.314 -0.187
[-0.817,0.175] [-1.358,-0.265] [-1.229,-0.333] [-0.693,0.065] [-0.747,0.372]

(0.204) (0.004) (0.001) (0.105) (0.511)

Bonferroni corrected p-value (1.000) (0.037) (0.006) (1.000) (1.000)
Observations 1521 1501 1519 1505 1498

Wage satisfaction

Treatment 0.102 0.059 -0.057 -0.044 0.244**
[-0.016,0.221] [-0.093,0.211] [-0.196,0.082] [-0.159,0.070] [0.083,0.405]

(0.091) (0.444) (0.421) (0.447) (0.003)
Misperception 1.203*** 1.247*** 1.586*** 1.165*** 1.137***

[0.806,1.601] [0.835,1.658] [1.230,1.942] [0.794,1.535] [0.705,1.569]
(0.000) (0.000) (0.000) (0.000) (0.000)

Misperception × Treatment -0.291 -0.084 -0.835*** -0.290 0.454
[-0.823,0.241] [-0.633,0.466] [-1.314,-0.356] [-0.724,0.144] [-0.141,1.049]

(0.284) (0.765) (0.001) (0.190) (0.134)

Bonferroni corrected p-value (1.000) (1.000) (0.006) (1.000) (1.000)
Observations 1413 1398 1400 1400 1393

Notes: ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001. OLS regressions using robust standard errors with 95%
confidence intervals in brackets and unadjusted p-values in parentheses estimating the effects of income rank
information. The dependent variables are standardized by subtracting the control group mean from each
observation and then dividing by the control group standard deviation. The dependent variable perceived
fairness, measured with a slider (0: Unfairly low, 50: Fair, 100: Unfairly high) is recoded as 50 - | slider value
- 50 | to reflect range from Unfair to Fair. Misperception is defined as belief minus rank, and the difference in
percentage points is divided by 100, so a misperception of 0.01 means that the believed rank is 1 percentage
point higher than the actual position. Rank in the reference group corresponding to the treatment was used
as a control variable but omitted from the table. Reported Bonferroni corrected p-values adjusted to the
number of pairwise tests (10) between treatments concern Misperception × Treatment.
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Table 3. OLS results for the effect of income rank information on non-income related well-
being

(1) (2) (3) (4) (5)
Age Municipality Education Occupation National

Life satisfaction

Treatment 0.009 0.010 -0.033 -0.030 0.066
[-0.113,0.130] [-0.140,0.160] [-0.163,0.097] [-0.143,0.082] [-0.086,0.218]

(0.887) (0.895) (0.617) (0.594) (0.392)
Misperception 0.843*** 0.855*** 1.099*** 0.661*** 0.817***

[0.448,1.237] [0.459,1.250] [0.743,1.454] [0.334,0.988] [0.420,1.213]
(0.000) (0.000) (0.000) (0.000) (0.000)

Misperception × Treatment -0.400 -0.144 -0.360 -0.468* -0.016
[-0.921,0.122] [-0.681,0.393] [-0.807,0.087] [-0.848,-0.089] [-0.552,0.519]

(0.133) (0.598) (0.114) (0.016) (0.953)

Bonferroni corrected p-value (1.000) (1.000) (1.000) (0.156) (1.000)
Observations 1521 1501 1519 1505 1498

Job satisfaction

Treatment -0.011 0.125 -0.035 0.004 0.034
[-0.135,0.112] [-0.043,0.293] [-0.179,0.108] [-0.117,0.124] [-0.132,0.200]

(0.856) (0.145) (0.627) (0.952) (0.689)
Misperception 0.475* 0.129 0.558** 0.185 0.203

[0.055,0.896] [-0.320,0.577] [0.173,0.944] [-0.189,0.559] [-0.244,0.651]
(0.027) (0.573) (0.005) (0.332) (0.373)

Misperception × Treatment 0.174 0.369 -0.269 0.054 0.054
[-0.391,0.740] [-0.226,0.964] [-0.769,0.231] [-0.373,0.480] [-0.543,0.652]

(0.546) (0.224) (0.291) (0.804) (0.858)

Bonferroni corrected p-value (1.000) (1.000) (1.000) (1.000) (1.000)
Observations 1413 1398 1400 1400 1393

Job meaningfulness

Treatment 0.007 0.067 -0.048 -0.048 0.015
[-0.117,0.130] [-0.100,0.235] [-0.189,0.094] [-0.171,0.075] [-0.152,0.183]

(0.915) (0.430) (0.508) (0.443) (0.856)
Misperception 0.193 0.136 0.306 -0.184 0.139

[-0.209,0.595] [-0.299,0.572] [-0.062,0.675] [-0.532,0.163] [-0.292,0.570]
(0.346) (0.539) (0.103) (0.299) (0.527)

Misperception × Treatment 0.127 0.130 -0.110 -0.149 0.072
[-0.428,0.682] [-0.467,0.726] [-0.579,0.358] [-0.564,0.266] [-0.520,0.664]

(0.654) (0.670) (0.644) (0.481) (0.812)

Bonferroni corrected p-value (1.000) (1.000) (1.000) (1.000) (1.000)
Observations 1413 1398 1400 1400 1393

Notes: ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001. OLS regressions using robust standard errors with 95%
confidence intervals in brackets and unadjusted p-values in parentheses estimating the effects of income
rank information. The dependent variables are standardized by subtracting the control group mean from
each observation and then dividing by the control group standard deviation. Misperception is defined as
belief minus rank, and the difference in percentage points is divided by 100, so a misperception of 0.01
means that the believed rank is 1 percentage point higher than the actual position. Rank in the reference
group corresponding to the treatment was used as a control variable but omitted from the table. Reported
Bonferroni corrected p-values adjusted to the number of pairwise tests (10) between treatments concern
Misperception × Treatment. 20



no evidence that the treatment effect diminishes when the relevant outcome questions are

asked later.

3.3 Effects of relative income information for different reference groups

The treatments reveal rank information in reference groups. We did not pre-register hy-

potheses concerning treatment differences as we did not have strong priors. The design

reveals, however, that they are primary research questions with scant prior causal evidence.

Looking at the effects of rank information on satisfaction with disposable income (Table

2), for example, rank in the national income distribution seems to matter less to people

than rank in the other reference groups: the estimated effect of rank in the national income

distribution (the coefficient of Treatment×Misperception, β3, in the last column) is an order

of magnitude smaller than in the other reference groups, and not statistically distinguishable

from zero. Other income-related satisfaction measures provide qualitatively similar evidence,

as the rank in the national income distribution is consistently insignificant in both the

statistical and economic senses.

Table 4 provides results from formal tests of whether information on rank in different

reference groups affects well-being differently.29 We compare the treatment effects across

the different reference groups by testing the equality of the β3-coefficients in regressions run

separately for each reference group (our baseline results, reported in Table 2). We follow the

baseline specification and apply seemingly unrelated regressions (Weesie, 1999). In practice

this involves stacking the data (duplicating the control group and pairing each treatment

group with the same control group) and then using clustered robust standard errors to

account for the interdependent samples. More details can be found in the notes of Table

4.30 The last column of Table 4 shows the results of a joint test of whether the effects of

relative income information are the same in all reference groups. The other columns provide

pairwise tests across the different reference groups. We focus on the test of joint equality in

the last column since we are interested mostly in whether the income rank information of

different reference groups affects well-being in the same way or not.

The results in Table 4 suggest that the treatment effects are not equal between the

reference groups. The p-value of the test against joint equality (β3-coefficients equal across

the five regressions) is 0.06 for fairness of own income, 0.02 for satisfaction with disposable

29We discuss the treatment effect comparison in detail only in the context of the income-related satisfaction
measures, where we find clear effects overall. For the measures related to general satisfaction, we did not
find significant effects overall and we also find no differences between the reference groups.

30An alternative would be to run regressions with interactions between β3 and the different treatments.
However, this becomes problematic as we would need to control for all the different misperceptions, measured
for all reference groups, simultaneously in one regression. Given that the misperceptions in different reference
groups are highly collinear, such an analysis is not feasible.
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income, and 0.01 for wage satisfaction. The pairwise comparisons indicate that the differences

are driven by the effects for the national reference group being different from (smaller than)

the more circumscribed reference groups. Our results therefore indicate that information

about rank in more circumscribed reference groups has stronger effects on well-being than

information about national rank. In this sense, more circumscribed reference groups are

more important.

Let us next consider the possible effects of information spillovers on the interpretation

of our results. Consistent with the principles of controlled experimentation, we chose to

reveal a single distribution rank to participants in information conditions. Individuals might

nevertheless understand that distributional ranks are correlated, in which case information

about one might cause beliefs about others to be updated, too. Belief spillovers, even if

sizable, do not affect the interpretation of our results as providing unbiased estimates of

the causal impact of information about rank in different reference groups. Spillovers would,

however, compromise an alternative interpretation of our results as claims about the relative

importance of rank itself, as opposed to information about rank.

As it turns out, there is reason to believe that the spillovers are idiosyncratic and modest

in size. Consider first the extreme case in which individuals “correct” all their rank beliefs

by the same amount: that is, discovering that one’s place in the national income distribution

is ten percentage points higher than first believed will induce a rank belief update by the

same amount in the national distribution, the municipal distribution (a plausible response,

given their correlation), and all other distributions. (It is not essential that the update also

equal 10 percentage points.) In this case, it would not matter to which treatment group the

individual was randomized, and the estimated interaction coefficients would be the same,

and equal to the synthesized treatment of all five reference groups. A cursory glance at our

results tables reveals this is far from the case.

From a more general perspective, one might expect that where pairwise correlations

are strong, there are also substantial information spillovers. Beliefs about municipal and

national ranks, for example, are highly correlated (see panel (b) in Figure C2). Thus, one

might expect that a significant effect on some measure of welfare in the municipal rank

condition would be associated with a significant effect in the national rank condition. This,

too, is not what we observe: indeed, the relative importance of municipal standing—and the

relative unimportance of national standing—is a central theme of our results.

Thus, it seems reasonable to conclude that there was likely limited updating of non-

treatment beliefs, and that the treatment effects of e.g. information about municipal rank

do not reflect much spillover. The explanation might include bounds on cognition: misper-

ceptions are less correlated than beliefs (0.79 for the municipal-national pair, for example,
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as opposed to 0.85, see panels (b) and (c) in Figure C2), which is consistent with the view

that individuals are more confident/better informed about some ranks than others.

Last, there is another sense in which information could spill over. Individuals who know

their own absolute income and learn something new about their rank might update their

beliefs about overall inequality, generating changes in well-being for those who are inequality

averse in the broad sense. It seems reasonable, and in line with previous evidence (Epper

et al., 2024), that such individuals would also reconsider their support for redistributive

policies. As we report in Table C9 in the appendix, however, no such effect is observed.
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Table 4. Test equality of the coefficient of Treatment×Misperception across the reference groups

Outcome Pairwise test of equality
Joint

equality

Nat vs. Age Nat vs. Muni Nat vs. Edu Nat vs. Occu Age vs. Muni Age vs. Edu Age vs. Occu Muni vs. Edu Muni vs. Occu Edu vs. Occu

Income satisfaction -0.838 vs. -0.027 -0.792 vs. -0.027 -0.921 vs. -0.027 -0.628 vs. -0.027 -0.838 vs. -0.792 -0.838 vs. -0.921 -0.838 vs. -0.628 -0.792 vs. -0.921 -0.792 vs. -0.628 -0.921 vs. -0.628
p-value 0.006 0.010 0.002 0.038 0.868 0.757 0.414 0.639 0.541 0.221 0.021
Adjusted p-value 0.050 0.077 0.023 0.264 0.868 1.000 1.000 1.000 1.000 1.000

Fairness of income -0.318 vs. -0.170 -0.838 vs. -0.170 -0.737 vs. -0.170 -0.292 vs. -0.170 -0.318 vs. -0.838 -0.318 vs. -0.737 -0.318 vs. -0.292 -0.838 vs. -0.737 -0.838 vs. -0.292 -0.737 vs. -0.292
p-value 0.608 0.027 0.053 0.674 0.072 0.119 0.920 0.725 0.052 0.062 0.061
Adjusted p-value 1.000 0.272 0.425 1.000 0.433 0.593 0.920 1.000 0.472 0.434

Wage satisfaction -0.312 vs. 0.322 -0.136 vs. 0.322 -0.769 vs. 0.322 -0.239 vs. 0.322 -0.312 vs. -0.136 -0.312 vs. -0.769 -0.312 vs. -0.239 -0.136 vs. -0.769 -0.136 vs. -0.239 -0.769 vs. -0.239
p-value 0.043 0.138 0.000 0.062 0.564 0.116 0.790 0.031 0.714 0.035 0.011
Adjusted p-value 0.299 0.553 0.004 0.371 1.000 0.580 0.790 0.280 1.000 0.279

Notes: The null hypothesis of the pairwise tests is that the coefficients of Treatment×Misperception are equal between a pair of treated groups. The

null hypothesis of the joint test of equality is that the coefficient of Treatment×Misperception is equal across the five regressions of the corresponding

reference groups. For the pairwise tests, the p-value is unadjusted for a single test and the adjusted p-value is Holm’s adjusted p-value for the 10 pairwise

tests of each outcome. The comparisons with p < 0.05 are highlighted with p-value in bold font and light gray background. The sizes of the estimates

are shown for each outcome above the p-values. The estimates of the coefficients of Treatment×Misperception are from the regression results in Table

2. The test procedure: 1) Stack the data by duplicating the control group 4 times, so that there become ‘five’ control groups. 2) Each (identical)

control group is paired with one treated group and used in one regression for each outcome. 3) The method, Seemingly Unrelated Regression (Weesie,

1999), is used to combine the five regression results and produce a simultaneous covariance matrix. 4) Such stacking means the five control groups are

the same and the five regressions have inter-dependent samples. To account for the problem of a non-zero covariance between the estimators of the

regressions, cluster robust standard error (cluster at subject-level) is used.
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3.4 Additional results

Together, the results in the last two subsections show that the acquisition of information

about relative position affects various income-related measures of well-being, with the curious

exception of rank in the national income distribution. We also find, however, that overall life

satisfaction is less sensitive to such information. We conjecture that life satisfaction is both

multi-dimensional and long term; and it is in fact natural that relative position of income

affects the income-related aspects of satisfaction more than other aspects.

In this section, we report results from two sets of additional analyses that broaden and

strengthen our main findings. First, we report results from a separate treatment, in which

the reference group was not exogenously assigned, but rather chosen by the respondent. This

approach more closely resembles real-life information acquisition, and the results from this

treatment provide complementary evidence about which sort of rank information matters

most to people. Second, while the main focus of our paper is on the effects of rank information

on different dimensions of subjective well-being, it is important to ask about the real effects

of our treatments. While our initial design cannot provide definitive answers, we share

evidence that such effects are present.

Choice of reference group information. In our choice treatment, individuals were

invited to choose what rank information to acquire. Respondent were then informed of their

rank in the chosen reference group.

Figure 4 reports the frequencies of choices, and several themes emerge. Consistent with

the results described above, reference groups for which the estimated treatment effect of

rank information was small were requested least often. In particular, we observed that

across outcomes, information about national rank did not matter much for well-being. In a

similar vein, fewer than 6% of respondents in the CHOICE treatment wanted to learn their

position in the national distribution. The circumscribed reference groups were more popular

choices, and at the other extreme, 45% chose to learn about occupational rank.
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Figure 4. Chosen reference group information

Notes: Figure displays the percentage of participants in treatment choice choosing to learn their income
rank in a given reference distribution. 1800 observations.

Effects on real outcomes. Let us next turn to the real effects of rank information, and

report on two quite different findings, both of which support the view that our interventions

had real consequences.

The first exploits a feature of our design: Recall that at the end of our survey, respondents

were able to spend some or all of the compensation for participation on a charitable donation,

a voluntary tax contribution and/or lottery tickets. The purpose was randomly drawn at

the end of the survey, and thus we have three independent behavioral measures. We can

therefore examine the effects of our information treatments on these real choices within our

survey.

Table 5 reports the estimates for a two-part model of charitable donation with the same

right-hand side variables as our main specification (treatment, misperception, their interac-

tion, and rank) for each of the five reference groups. Starting with the intensive margin of

giving, we note that both misperception and actual rank are significant positive predictors

of donations, conditional on giving. In the case of age, municipality and national distribu-

tions, the effect of rank information is significant and offsets almost exactly the predicted

effect of misperception. This is consistent with the existence of a causal influence of rank

information: conditional on giving, the discovery that one’s status or rank is higher than

expected causes donations to rise, and the effect is substantial. The treatment effects in the

education and occupation reference groups have the same sign but are somewhat smaller

and not significant (at 5% level).
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Table 5. Effect of income rank information on donations to charity

(1) (2) (3) (4) (5)
Age Municipality Education Occupation National

Extensive margin

Treatment -0.114 -0.019 -0.113 -0.139 -0.035
(0.146) (0.185) (0.169) (0.137) (0.191)

Misperception -0.614 -0.256 -0.091 -0.540 0.290
(0.517) (0.461) (0.463) (0.405) (0.520)

Treatment × Misperception 0.312 0.219 -0.034 -0.127 0.318
(0.678) (0.630) (0.590) (0.486) (0.669)

Rank 0.963∗∗ 1.181∗∗∗ 0.395 0.027 1.753∗∗∗

(0.297) (0.340) (0.306) (0.302) (0.344)

Constant 0.741∗∗∗ 0.467 1.112∗∗∗ 1.306∗∗∗ 0.165
(0.183) (0.256) (0.202) (0.175) (0.260)

Intensive margin

Treatment -0.269 -0.561 -0.072 0.245 -0.286
(0.320) (0.399) (0.349) (0.294) (0.405)

Misperception 3.390∗∗∗ 3.249∗∗∗ 3.397∗∗∗ 2.351∗∗ 3.964∗∗∗

(1.013) (0.958) (0.895) (0.809) (1.002)

Treatment × Misperception -4.162∗∗ -2.944∗ -2.015 -1.046 -3.499∗

(1.416) (1.378) (1.181) (0.973) (1.440)

Rank 3.075∗∗∗ 3.349∗∗∗ 1.720∗∗ 1.973∗∗ 3.991∗∗∗

(0.604) (0.728) (0.630) (0.627) (0.731)

Constant 8.954∗∗∗ 8.621∗∗∗ 9.976∗∗∗ 9.623∗∗∗ 8.263∗∗∗

(0.396) (0.567) (0.416) (0.362) (0.583)

Observations 1508 1492 1511 1495 1490

Notes: ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001. Logit and OLS regressions with standard errors in parentheses
estimating the effects of income rank information provision on donating money (0, 5, 10, 15 EUR) to a
charity using a two-part model. The top panel reports estimates from a logit regression, where the outcome
is a dummy for whether the participant donated a positive amount (i.e. the extensive margin of giving). The
bottom panel reports estimates from an OLS regression, where the outcome is the euro amount of donations,
conditional on giving a positive amount (i.e. the intensive margin of giving). The misperception is belief
minus rank in the reference group corresponding to treatment, and the difference in percentage points is
divided by 100, so a misperception of 0.01 means that the believed rank is 1 percentage point higher than
the actual rank. Rank is the respondent’s actual rank divided by 100 in the reference group corresponding
to treatment.

27



As Table 5 also suggests, however, the same cannot be said about the act of giving

itself: rank is sometimes a significant predictor of the extensive margin of giving, but neither

misperceptions nor the correction of those misperceptions matter, and the sign patterns are

mixed. Our tentative conclusion is that information about position does not cause individuals

to donate, but that it does cause givers to adjust their donation up or down, a meaningful

real effect.

Tables C16 and C17 in the appendix, on the other hand, report the analogous results for

voluntary tax contributions and the purchase of lottery tickets, with mixed results. With

one exception, there is little evidence of causal effects on the extensive margin for either sort

of spending. In the case of voluntary tax contributions, misperceptions are a significant and

positive predictor of the intensive margin, and while the provision of correct information

appears to produce partial reversal in all cases, the treatment effects are not significant.

There is at best, then, the whisper of a different sort of induced pro-sociality. In the case

of lottery ticket purchases, neither misperceptions nor their correction matter on either the

extensive or intensive margin.

Table 6. Effect of income rank information on earned income (log) in 2021

(1) (2) (3) (4) (5)
Age Municipality Education Occupation National

Misperception -0.842∗∗∗ -0.575∗ -0.569∗∗ -0.601∗∗∗ -0.500
(0.239) (0.274) (0.206) (0.177) (0.305)

Treatment 0.062 0.090 -0.017 0.070 -0.133
(0.076) (0.110) (0.089) (0.064) (0.119)

Misperception × Treatment 0.244 0.393 0.170 0.556∗ -0.412
(0.360) (0.392) (0.289) (0.233) (0.424)

Constant -0.110∗ -0.126 -0.115 -0.081 -0.110
(0.055) (0.079) (0.064) (0.050) (0.082)

Observations 1508 1492 1511 1493 1489

Notes: ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001. OLS regressions with robust standard errors in parentheses
estimating the effects of income rank information provision on earned income in 2021. The dependent
variable is earned income consisting of cash salary items, compensation for employment-related costs and
in-kind benefits. The dependent variable is standardized by subtracting the control group mean from each
observation and then dividing by the control group standard deviation. Treatment is an indicator for being in
the respective treatment group. The misperception is belief minus rank in the reference group corresponding
to treatment, and the difference in percentage points is divided by 100, so a misperception of 0.01 means
that the believed rank is 1 percentage point higher than the actual rank. Data include all individuals who
completed the survey.
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The second finding regarding real effects of rank information builds on a reviewer’s sug-

gestion, and exploits the opportunity to link our experimental data with register data, and

follow our respondents through subsequent income and employment registers.31 The most

recent data available for research purposes (as provided by Statistics Finland) are 2021 and

2022 for income data, and 2021 for employment contract data. Utilizing these data con-

stitutes the sternest possible test of real effects, since our participants only completed the

survey in mid-2021.

Table 6 indicates that there appears to be a significant causal effect of information pro-

vision about occupational rank on standardized log of earned income in 2021. This provides

an indication of another important real effect, one that isn’t difficult to rationalize: someone

who discovered that their standing within their occupation was lower than expected might

well ask for a raise or ensure to receive all perks and bonuses, for example. Furthermore,

we observe substantial, if insignificant, effects for the other narrow - that is, all but national

- reference groups. The unimportance of the national reference group amplifies a recurring

theme of this paper: information about national rank does not affect reports of subjective

well-being and so, perhaps not surprisingly, has no obvious real effects. Last, we note, based

on Table C20, that all of these effects were muted in 2022.

Finally, we have examined whether our treatments caused individuals to switch jobs. This

would be a natural response to disappointment with one’s income rank and implied conviction

of better options elsewhere (Hirschman and Rothschild, 1973; Card et al., 2012). We define

a job switch as an instance where an individual has started a new employment relationship.

For this outcome, the latest available data is currently for the year 2021. As our treatments

took place in summer 2021, and because job switches are likely not instantaneous, it makes

sense to examine effects on behavior towards the end of the year 2021 only. Estimates for the

last quarter (October-December 2021) are given in Table C21 in the appendix. The results

show that receiving negative news about one’s rank in the education distribution caused an

increase in the likelihood of switching jobs. However, this evidence is at best suggestive, as

the significant effect arises only in one reference group, and the result is not fully robust to

different definitions of the time period we look at (say, Sept-Dec 2021 or Nov-Dec 2021; the

estimate remains positive but is not significant for these definitions).

31Our pre-registration intends to look at real-effects in register data in another project.
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3.5 Robustness: Specification curve analysis

We examine the robustness of our results using specification curve analysis as proposed by

Simonsohn et al. (2020).32 We focus on the estimate of the coefficient of Treatment ×
Misperception (β3) and conduct the analysis for each outcome and treatment. Table E1 in

the appendix summarizes the variations in model specifications, stemming from three types

of analytical decisions: (A) sample restrictions, (B) the definition of misperception, and (C)

the choice of covariates.

The four independent sample restrictions which we consider here are excluding the sub-

jects with the largest misperceptions; with incomplete answers; mismatched information

between self-reported and registry data; and long response times. Misperception is opera-

tionalized in five ways to reflect the variance across studies that have a similar design to ours.

For instance, it is categorized as positive, negative and no bias, and converted to three indica-

tors in the model of Karadja et al. (2017); it is defined as percentile in Perez-Truglia (2020),

quintiles in Hoy and Mager (2021), and indicators for positive and non-positive values in

Hvidberg et al. (2023). The last row of Table E1 reports the analytical decisions concerning

covariates. The treatment dummy is included in our pre-registered main specification, but

omitted in some related studies.33 The omission of the treatment dummy assumes there is

no information effect without misperception, which can affect both the size and significance

of the coefficient estimate of Treatment ×Misperception. The other sets of covariates are

the actual rank in the corresponding reference group, demographic control covariates, a set

of labor market variables and a set of survey related variables. We bundle the variables and

vary the five sets in the specifications. In total, the variation in analytical decisions gives

3840 specifications which we estimate for each treatment and outcome.34

As Figure E1a illustrates, the majority of the estimates for the effect of income rank in-

formation in educational reference group on perceived fairness of own income are negative, as

we observed in main specification (see column 3 in the middle panel in Table 2). Second, the

treatment dummy has an obviously large consequential impact on the statistical significance

of the estimates: when the treatment dummy is excluded, the p-value of many estimates

turn from below to above 0.05. Third, the definition of misperception influences the effect

size: the absolute effect size is smaller when the misperception is defined as dummies, as

32We pre-registered to estimate alternative specifications to check the robustness of the results in the main
specification, but not the specification curve analysis in particular.

33Some specifications include the indicators for the bins of misperception and their interaction with the
treatment dummy, so the treatment dummy is not included for collinearity. Some specification includes only
misperception and its interaction with the treatment dummy.

34Treatment national is an exception as one sample restriction criterion does not apply (third criterion
in first row of Table E1). We employed the computational tool developed by Young and Holsteen (2017) to
obtain the distributions of the estimates for all outcomes.
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expected. Last, sample restrictions have little impact on the estimates. The other coefficient

estimates are depicted in Figures E2-E7 in the appendix.

Table E3 reports the share of significant results out of all specifications, the median effect

size, and the Stouffer Z-statistic. The under-the-null distribution of each effect estimate

is constructed by shuffling the randomly assigned variable in our design, the treatment

dummy. As seen from the inferential specification curves in Figures E1b-E11a in appendix,

a large fraction of the effect estimates from the observed sample locate outside the 95%

confidence interval of the under-the-null hypothesis. The null hypotheses are rejected for

all the discovered effects in all the joint tests at the 5% level.35 Therefore, based on the

specification curve analysis we conclude that the effects reported in Tables 2 and 3 are all

strongly robust.

4 Discussion

In this section, we explore one important policy implication of our results, namely, the wel-

fare effects of “income transparency” policies, i.e. policies that reveal some information on

individual incomes. It has been shown that income transparency has implications for the

functioning of labor markets and for tax compliance – see Cullen (2024) for a review. Ev-

idence presented in Reck et al. (2022) suggests that social comparisons may be important

drivers of the effects of income transparency policies. We add to this discussion by ana-

lyzing the well-being implications of interventions where individuals learn their rank, but

not absolute incomes or income differences e.g. to some reference point (say, the median

for example). While we focus on the immediate, direct effects on subjective well-being, e.g.

Cullen and Pakzad-Hurson (2023) have provided evidence of the equilibrium effects of income

transparency policies, finding negative effects on equilibrium wages.

Our analysis highlights the importance of the nature of misperceptions for the implica-

tions of income transparency policies: The effects of (increased) transparency will hinge on

the information content – from the individual’s perspective – of the intervention, which on

the other hand depends on the nature of initial misperceptions. To provide a benchmark,

we first note that if the average misperception was close to zero, and if the individual effects

35The inference results remain the same when we conduct the joint tests with the treatment dummy
always included in the specifications. We also conduct the joint tests with the treatment dummy included
and varying the 14 covariates individually in the specifications. This makes the number of reasonable
specifications amount to around 1 000 000 for each investigated effect. For computational intensity, following
the practical solution suggested in Simonsohn et al. (2020), we choose a random subset of the specifications
(at each round of simulation, randomly 45360 out of the 1 000 000) to make statistical inferences. The
analyses with the extensive list of specifications also show that all the found effects are robust in all the joint
tests.
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of positive and negative surprises were roughly symmetric, the aggregate welfare effects of

transparency would be negligible. Information would only generate transfers of happiness

without affecting the aggregate.36 Within our framework, then, non-negligible aggregate

effects are attributable to violations of one or both conditions.

Let us consider the average treatment effect of providing information about rank in each

of our reference groups. To do so, we estimate a simple model where each of our well-being

measures is regressed (only) on a dummy indicating whether the individual received rank

information or not. The coefficient of this dummy, then, incorporates both the implications

of the average magnitude of misperceptions regarding the given distribution, as well as the

well-being impact of that misperception (per unit).37

The results are presented in Table C8. For the sake of the discussion, let us focus on the

effects on perceived fairness of own income, where we find the strongest effects. The results

show that rank information has positive effects on perceptions of fairness, and qualitatively

similar findings are obtained for the other income-related well-being measures. Interestingly,

positive treatment effects arise for rank information in the age, municipality, education,

and national reference groups. The implied improvements in well-being are substantial,

amounting to between 0.13 and 0.20 standard deviations.

What explains these findings? Rank information increases the well-being of pessimists

who receive a positive surprise (cf. Figure 2) and typically reduces it for optimists who

receive a negative surprise. Importantly, according to our results, pessimists outnumber

optimists almost 9 to 1. (Recall that this pessimism, while not universal, is consistent

with, for example, the work of Karadja et al. (2017) on Sweden.) Further, we did not find

much evidence of asymmetric effects of negative vs. positive surprises at the margin so the

key driver behind the aggregate welfare effects indeed relates to the structure of the initial

misperceptions that are undone by the transparency policy.

Note also that the effects of rank information in the national reference group are of

similar magnitude as in the other reference groups. This finding stands out as apparently

in contrast to our main findings where rank information in the national reference group did

not appear to matter for well-being. Part of the explanation, again, relates to the nature

of misperceptions: people underestimate their rank especially in the national distribution,

while the perceptions of rank in the more circumscribed reference groups are somewhat

more accurate and/or include a significant fraction of overestimates; cf. Table C1 and

Figure 1 in the appendix. Therefore, the information treatment relating to rank in the

36Admittedly, this argument presupposes an anonymous utilitarian approach to evaluating societal welfare.
37Note therefore that the effects may differ from what we reported in our main analysis: the main analysis

reported the implications of each unit of misperception i.e. the coefficient (β3) from Equation (1). If the
magnitude of misperceptions differs between distributions, the aggregate effects may also differ.
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national income distribution creates more positive surprises as compared to other types of

rank information. On the other hand, misbeliefs in the occupational income distribution are

much more evenly distributed around zero, which gives rise to both positive and negative

surprises - and therefore the average treatment effect of increasing income transparency

within the occupational distribution is small (or non-existent), even though learning one’s

rank may have a significant effect at the individual level.

Overall, therefore, income transparency is welfare-enhancing according to the money-

related well-being measures, essentially because it provides large (if one time) benefits to the

large number who believe their place in the income distribution was lower than it actually

was, and because the acquisition of such knowledge has substantial effects on individual

welfare. Consistent with our earlier results, on the other hand, the aggregate effects on life

satisfaction are negligible.

5 Conclusion

Our study employs a pre-registered information provision experiment to investigate the ef-

fects of income rank information in various reference groups on individual well-being. We

document, first, that income rank information has causal effects on income-related measures

of well-being, such as satisfaction with own income, perceived fairness of own income, and

wage satisfaction. Second, we find that the effects of income rank information are much

stronger on the income-related well-being measures than on the non-income-related mea-

sures, such as life and job satisfaction, and perceived job meaningfulness.

Third, information about income rank in different reference groups affects individual well-

being differently. One startling finding is that information on national income rank, which is

much emphasized in the literature, has a weak and statistically insignificant effect on all the

considered well-being measures at the individual level. Information about income rank in

narrower reference groups – among those with the same educational level or those living in

the same municipality – have a much stronger effect on individual well-being. Thus, studies

focusing on the national reference group might have underestimated the effect of relative

income on well-being. We confirm the robustness of our main findings using specification

curve analysis. Last, we provide suggestive evidence of real effects of rank information on

two types of measures: amount of charitable donations within our survey, as well as wage

income measured in register data.

We then analyze the effect on welfare at the aggregate level of unveiling individual income

ranks in a specific reference group. This aggregate effect depends both on the distribution

of initial misperceptions – whether individuals are positively or negatively surprised by the
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information they receive – and the (a)symmetry of welfare effects between the pessimists and

optimists. In our data, there are far more pessimists than optimists, and by and large, the

welfare effects between the two are symmetric. The two channels, together with the substan-

tial effects on individual welfare, lead to a net positive effect on aggregate welfare. Therefore,

even though relative income concerns are typically regarded as a negative externality, mak-

ing relative standing more salient can improve welfare in the aggregate. Nevertheless, this is

naturally only one ingredient in a welfare analysis of an income transparency policy where

people privately learn their ranks, and a complete analysis would have to take into account

further effects e.g. on labor markets or visibility of one’s rank to others.
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Jäger, Simon, Christopher Roth, Nina Roussille, and Benjamin Schoefer, “Worker
beliefs about outside options,” Q. J. Econ., July 2024, 139 (3), 1505–1556.

Kaiser, Caspar and Andrew J. Oswald, “The scientific value of numerical measures
of human feelings,” Proceedings of the National Academy of Sciences, 2022, 119 (42),
e2210412119.

Karadja, Mounir, Johanna Mollerstrom, and David Seim, “Richer and holier than
thou? The effect of realtive income improvements on demand for redistribution,” Review
of Economics & Statistics, May 2017, 99 (2), 201–212.

38



Kőszegi, Botond, “Behavioral contract theory,” Journal of Economic Literature, 2014, 52
(4), 1075–1118.

Kuhn, Peter, Peter Kooreman, Adriaan Soetevent, and Arie Kapteyn, “The Ef-
fects of Lottery Prizes on Winners and Their Neighbors: Evidence from the Dutch Post-
code Lottery,” American Economic Review, August 2011, 101 (5), 2226–47.

Kuziemko, Ilyana, Ryan W Buell, Taly Reich, and Michael I Norton, ““Last-
place aversion”: Evidence and redistributive implications,” The Quarterly Journal of Eco-
nomics, 2014, 129 (1), 105–149.

Luttmer, Erzo F. P., “Neighbors as Negatives: Relative Earnings and Well-Being,” The
Quarterly Journal of Economics, August 2005, 120 (3), 963–1002.

M., Haidt Jonathan Lozano Jimmy Cummins Kevin M. Twenge Jean, “Specifica-
tion curve analysis shows that social media use is linked to poor mental health, especially
among girls,” Acta Psychologica, 2022, 224, 103512.

Martinangeli, Andrea FM and Lisa Windsteiger, “Last word not yet spoken: a rein-
vestigation of last place aversion with aversion to rank reversals,” Experimental Economics,
2021, 24 (3), 800–820.

McBride, Michael, “Relative-income effects on subjective well-being in the cross-section,”
Journal of Economic Behavior & Organization, July 2001, 45 (3), 251–278.

Mill, John Stuart, On Liberty, Standardbook.org (Original work published in 1859.), 1859.

Perez-Truglia, Ricardo, “The effects of income transparency on well-being: Evidence
from a natural experiment,” American Economic Review, 2020, 110 (4), 1019–54.

Reck, Daniel, Joel Slemrod, and Trine Engh Vattø, “Public disclosure of tax infor-
mation: Compliance tool or social network?,” J. Public Econ., August 2022, 212, 104708.

Schlag, Karl and James Tremewan, “Simple belief elicitation: An experimental evalu-
ation,” J. Risk Uncertain., April 2021, 62 (2), 137–155.

Simonsohn, Uri, Joseph P Simmons, and Leif D Nelson, “Specification curve anal-
ysis,” Nature Human Behaviour, November 2020, 4 (11), 1208–1214.

Smith, Adam, The Theory of Moral Sentiments, DD Raphael & AL Macfie. Liberty
Fund.(Original work published in 1759.)[ELK], 1759.

van Rooij, Maarten, Olivier Coibion, Dimitris Georgarakos, Bernardo Candia,
and Yuriy Gorodnichenko, “Keeping Up with the Jansens: Causal Peer Effects on
Household Spending, Beliefs and Happiness,” February 2024.

Veblen, Thorstein, “The theory of the leisure class. (republished, 1934, by new york:
Modern library),” 1899.

39



Weesie, Jeroen, “On Seemingly Unrelated Estimation and the Cluster-Adjusted Sandwich
Estimator,” Stata Technical Bulletin, 1999, 52 (10), 34–47.

Wilkinson, Richard and Kate Pickett, “The spirit level,” Why equality is better for
everyone, 2010.

Yamada, Katsunori and Masayuki Sato, “Another avenue for anatomy of income com-
parisons: Evidence from hypothetical choice experiments,” Journal of Economic Behavior
& Organization, 2013, 89, 35–57.

Young, Cristobal and Katherine Holsteen, “Model Uncertainty and Robustness: A
Computational Framework for Multimodel Analysis,” Sociological Methods & Research,
2017, 46 (1), 3–40.

40



Appendix (for online publication)

Appendix A Description of survey

Figure A1. Example of the treatment of information in treatment education

Notes: The participants in treatment education see their disposable income rank among people who have
the same educational level. They also see their assessment of the rank and need to answer the interpretation
question correctly before they proceed. The other treatments provide the information in the same way except
the specified reference group differs based on the treatment.
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Figure A2. Survey feedback page

Notes: The participants receive feedback on the incentivized belief elicitation at the end of survey.

Figure A3. Timeline of the study

Sep 2019

Research plan
Funding applied

May 2020

Funding
granted

Dec 2020

Pre-registered
Pilot study

Feb 2021

Pre-register
the study

Apr 2021

Draw sample (SF)
prepare survey

May 2021

Begin survey
data collection

Jul 2021

End survey
data collection

Description of online survey

The original survey was conducted in both Finnish and Swedish. The English translation of

the survey screens can be found at the link. The survey consists of five sections, which are

further divided into 17 blocks.

1. Log-in and background questions

• Block 1: Participants log in and respond to questions concerning their birth year,

gender, who they live with, highest education in 2018, occupation in 2018, and

municipality of residence in 2018. [If the participants log in with their username
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after the first time, they would access the survey webpage where they stopped if

they have accidentally left the survey or the final webpage if they have finished.]

2. Incentivized income rank belief elicitation

• Block 2: Participants report their beliefs about the percentage of Finns who had

lower disposable income than them in 2018 in each of the five reference groups

(same municipality, same age, same education, same occupation, all Finland).

Reference groups are displayed in random order.

3. Income rank information provision treatment

• Block 3 Choice of information: [Displayed only to participants in treatment

choice.] Participants choose one of the five reference groups for which they

want to learn their income rank. After making a choice, participants give reasons

for the choice by ticking suitable alternatives in a multiple choice question and

answering in an open text field as they wish.

• Block 4 Information treatment: [Not displayed to participants in treatment con-

trol.] Participants receive information about their disposable income relative

to others in the reference group corresponding to their treatment assignment.

Participants in treatment choice see their income rank in the reference group

corresponding to their choice in Block 3.

4. Outcome questions

• Block 5 Life satisfaction and future plans: Participants answer questions concern-

ing 1) fairness of their income and feelings about their income, 2) life satisfaction,

and 3) intentions to invest, gamble and search for a new job. Then, they also

report their current employment status and whether they are members of an

employment union or association.

• Block 6 Job satisfaction: [This block is displayed only to participants who re-

port being currently employed or furloughed based on their answer in block 5.]

Participants answer questions concerning job satisfaction, wage satisfaction, and

meaningfulness of their job.

• Block 7 Trust in institutions: Participants report their trust in government, em-

ployee unions, and politicians.

• Block 8 Attitudes toward immigration and trade policies: Participants answer

questions concerning attitudes toward immigration and foreign imports.
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• Block 9 Attitudes toward welfare policy: Participants answer questions concern-

ing attitudes toward job-search-dependent unemployment benefits and the basic

income scheme.

• Block 10 Income redistribution: Participants answer questions concerning ideal

minimum monthly disposable income, tax rate for the highest earning 1% of Finns,

inheritance tax rates, whether there should be more or less income redistribution

and whether it is acceptable to take advantage of the tax code to minimize one’s

tax burden.

• Block 11 Preferred income distribution: Participants indicate their preferred in-

come distributions.

• Block 12 Just world beliefs: Participants answer questions concerning beliefs

about the role of luck and effort, fairness of chances in getting a job and achieving

the education one aspires to.

• Block 13 Self-assessment: Participants answer questions concerning their social

preferences (Falk et al., 2018) (such as trust, positive and negative reciprocity,

competitiveness).

• Block 14 Willingness to act: Participants answer questions concerning patience,

altruism and risk taking (Falk et al., 2018).

• Block 15 Political orientation: Participants answer questions concerning their

political orientation on spectrum right/left and liberal/conservative and which

party they would vote for if there was an election today.

• Block 16 Incentivized tasks (Real stakes questions): Participants decide how much

(0-15 Euro) of their payoff of 15 Euro they want to donate to charity, donate as a

voluntary tax, and spend on lotto tickets. One of the three decisions is randomly

chosen and implemented.

5. Summary

• Block 17 Summary: Participants receive reminder of the income rank informa-

tion provided in Block 4, whether they hit the correct interval in the incentivized

beliefs question in Block 3, and their final payment including which of the in-

centivized decisions/real stakes questions made in Block 15 was randomly chosen

and implemented.

Blocks 1 to 4 and Blocks 13 to 17 are in the specified order. In the Outcome questions

section, Blocks 5 and 6 are bound together such that Block 5 always precedes Block 6. Blocks

44



7 to 11 are bound together and shown in random order with a restriction that Blocks 10

and 11 are always next to each other. The order of the three bundles, 5&6, 7 to 11, and

12, is randomized. Within each of the blocks in the Outcome questions section, the order of

questions is randomized, except in Block 6 in which the question concerning wage satisfaction

precedes that of general job satisfaction.The objective is to obtain the respondents assessment

of job satisfaction net of wage satisfaction. In particular, in Block 5, the three parts, (1)

to (3), are in a random order and the three questions within part (3) are also in a random

order. In Block 12, the order of the questions about fair opportunities in education and

job are randomized and the order of the bundle and the question about fairness in outcome

is randomized. The full survey and questions can be found in the survey screens at the

https://doi.org/10.17605/OSF.IO/PSBD4.
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Table A1. Description of variables

Variable Description

(A) Outcome variables

Fairness of own income Q: How would you evaluate the fairness of the level of your
disposable income? A: Unfairly low - Fair - Unfairly high.
(slider, values 0-100, recoded as unfair - fair: abs([answer] -
50)

Satisfaction with disposable
income

Q: How do you feel about your disposable income? A: Disap-
pointed - Neither disappointed nor pleased - Pleased (slider,
values 0-100)

Life satisfaction Q: All things considered, how satisfied are you with your life
as a whole nowadays? A: Extremely unsatisfied - Extremely
satisfied (slider, values 0-100)

Job satisfaction Q: How satisfied are you with your job in general? A: Not
at all satisfied - Very satisfied (slider, values 0-100)

Wage satisfaction Q: How satisfied are you with how much you earn on your
current job? A: Not at all satisfied - Very satisfied (slider,
values 0-100)

Job meaningfulness Q: Does your work feel meaningful to you? A: Not at all
meaningful - Very meaningful (slider, values 0-100)

Job search intentions Q: How likely is it that you will search for a new job in the
next six months? A: Very unlikely - Somewhat unlikely -
Somewhat likely - Very likely (radio buttons)

(B) Treatment variables

Treatment Treatment indicator: control, age, municipality, ed-
ucation, occupation, national. Treatment assignment
conducted by SF before start of data collection.

Misperception Defined as Perceived rank - Actual rank (percentile / 100).
Perceived rank from survey Block 3 (see Appendix A), Ac-
tual rank from SF register data.

(C) Covariates

ii) main specification
Actual rank Actual rank in a given reference distribution. Source: SF

data.
ii) Secondary specification
Female Indicator variable, 1 if Female. Source SF register data.
High education Indicator variable, 1 if highest level of education is Master

or higher. Source SF register data.
Spouse Indicator variable, 1 if reports living with a spouse. Source:

survey data.
Child(ren) Indicator variable, 1 if reports living with a child /children.

Source: survey data.
Metropolitan area Indicator variable, 1 if municipality of residence is Helsinki,

Espoo, Vantaa, Kauniainen. Source: SF register data.

Notes: This table presents the variables used in the main analyses of this paper. The outcome variables
with slider answer modes use continuous rating scales (Visual analogue scale, VAS) with labeled end points
(and midpoints in Fairness of own income, Satisfaction with disposable income). The continuous scales are
coded 0-100. All the analyses in this paper use standardized outcome measures.
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Appendix B Survey data and sample

Table B1. Survey sample and unit non-response

(1) (2) (3) (4)
Invited Not responded Responded Difference

Female 0.48 0.47 0.49 p=0.002

Age 40.96 40.97 40.96 p<0.000

Finnish 0.95 0.95 0.95 p>0.050

Disposable income (log) 10.38 10.36 10.43 p<0.000

Basic education 0.06 0.07 0.03 p<0.000

Upper secondary education 0.54 0.68 0.43 p<0.000

Bachelor level education 0.26 0.23 0.31 p<0.000

Master level education (or higher) 0.15 0.10 0.24 p<0.000

Metropolitan area 0.20 0.19 0.22 p<0.000

Observations 20,000 13,358 6,642

Notes: Demographic characteristics of the sample of invited individuals (column 1), invited individuals
who did not respond to the survey (column 2) and individuals who responded (column 3). Column
4 reports the significance of the difference between those who responded and those who did not. All
variables are indicators except for age and disposable income (log). Finnish refers to Finnish as mother
tongue; basic, upper secondary, bachelor and master or higher to the highest earned educational degree;
Metropolitan area to place of residence in the Helsinki Metropolitan area (Helsinki, Espoo, Vantaa and
Kauniainen). Data and results reported in this table are provided by Statistics Finland and concern
2021.
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Table B2. Target population and survey respondent characteristics

(1) (2) (3)
Started survey Finished survey Target population

Female 0.49 0.49 0.49

Age 40.96 40.93 41.06

Spouse 0.76 0.76 0.74

Child(ren) 0.68 0.68 0.69

Finnish 0.95 0.95 0.95

Self-employed 0.06 0.06 0.10

Disposable income (log) 10.43 10.43 10.41

Basic education 0.03 0.03 0.05

Upper secondary education 0.43 0.43 0.45

Bachelor level education 0.31 0.31 0.26

Master level education (or higher) 0.24 0.24 0.23

Metropolitan area 0.24 0.24 0.22

Observations 6,642 6,121 542,605

Notes: Demographic characteristics of those who started survey (column 1), those who finished com-
pleting the survey (column 2) and the target population (columns 3) in 2021. Target population is the
population of Finns corresponding to sampling frame criteria. All variables are indicators except for
age and disposable income (log). Finnish refers to Finnish as mother tongue; basic, upper secondary,
bachelor and master or higher to the highest earned educational degree; Metropolitan area to place of
residence in the Helsinki Metropolitan area (Helsinki, Espoo, Vantaa and Kauniainen).

Table B3. Number and rate of responses and completions by treatment

control education occupation municipality age national choice Total

Invited 2407 2400 2394 2403 2404 2401 5591 20000

Responded 821 801 796 814 800 770 1840 6642

Finished 766 745 729 726 742 723 1690 6121

Response rate (%) 34 33 33 34 33 32 33 33

Completion rate (%) 93 93 92 89 93 94 92 92

Notes: This table presents the number and rate of responses and completions by treatment.
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Table B4. Attrition analysis

(1) (2)
Quit survey Quit survey after treatment

Ref.: Treatment control
Treatment education 0.050 -0.055

(0.197) (0.322)
Treatment occupation 0.227 0.132

(0.190) (0.304)
Treatment municipality 0.537∗∗ 0.494

(0.180) (0.285)
Treatment age 0.081 0.201

(0.196) (0.301)
Treatment national -0.095 -0.206

(0.206) (0.336)
Treatment choice 0.211 0.134

(0.164) (0.261)
Female 0.397∗∗∗ 0.778∗∗∗

(0.097) (0.163)
Self-employed 0.409∗ 0.173

(0.176) (0.307)
Metropolitan area 0.182 0.269

(0.106) (0.168)
Disposable income (log) -0.088 -0.120

(0.121) (0.197)

Ref.: Basic education
Upper secondary -0.217 -0.419

(0.266) (0.406)
Bachelor education -0.194 -0.366

(0.271) (0.413)
Master or higher education -0.398 -0.859

(0.284) (0.444)
Constant -1.774 -2.470

(1.277) (2.069)

Observations 6642 6642

Notes: Logit regression using data on all respondents who started completing the survey (full survey sample).
Dependent variable is 1 if respondent quit the survey before completion (column 1), and quit the survey
before completion after treatment (column 2), and 0 otherwise. ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001.

49



Table B5. Balance of randomization

control education occupation municipality age national choice

Disposable income (log) 10.356 -0.002 -0.027 -0.021 -0.017 -0.018 -0.025
(0.012) (0.018) (0.018) (0.019) (0.018) (0.019) (0.015)

Misperception (National) -22.280 0.713 -0.034 1.232 1.196 1.230 -0.606
(0.649) (0.928) (0.901) (0.930) (0.916) (0.979) (0.782)

Female 0.497 -0.030 0.031 -0.022 -0.008 -0.006 0.003
(0.017) (0.025) (0.025) (0.025) (0.025) (0.025) (0.021)

Age 38.129 -0.390 -0.054 -0.019 -0.125 -0.263 -0.253
(0.111) (0.156) (0.158) (0.157) (0.159) (0.159) (0.133)

Spouse 0.741 0.025 -0.008 0.028 0.032 -0.018 0.013
(0.015) (0.021) (0.022) (0.021) (0.021) (0.022) (0.018)

Child(ren) 0.698 -0.010 -0.025 -0.027 -0.012 -0.039 -0.018
(0.016) (0.023) (0.023) (0.023) (0.023) (0.023) (0.019)

Finnish 0.954 -0.005 -0.004 0.000 0.004 0.015 -0.014
(0.007) (0.011) (0.011) (0.010) (0.010) (0.010) (0.009)

Basic education 0.033 -0.008 -0.009 0.003 -0.002 -0.002 -0.006
(0.006) (0.008) (0.008) (0.009) (0.008) (0.009) (0.007)

Upper secondary education 0.443 -0.018 0.028 -0.011 0.005 -0.017 -0.007
(0.017) (0.025) (0.025) (0.025) (0.025) (0.025) (0.021)

Bachelor education 0.315 0.002 -0.010 -0.017 -0.007 0.000 0.016
(0.016) (0.023) (0.023) (0.021) (0.023) (0.023) (0.020)

Master or higher education 0.211 0.024 -0.009 0.025 0.003 0.019 -0.003
(0.014) (0.021) (0.020) (0.021) (0.020) (0.021) (0.017)

Self-employed 0.054 0.016 0.008 -0.004 0.006 -0.000 -0.003
(0.008) (0.012) (0.012) (0.012) (0.012) (0.011) (0.009)

Employee 0.946 -0.016 -0.008 0.004 -0.006 0.000 0.003
(0.008) (0.012) (0.012) (0.012) (0.012) (0.011) (0.009)

Urban municipality 0.788 0.007 -0.010 -0.017 -0.021 -0.010 -0.032
0.014 0.020 0.021 0.021 0.021 0.021 0.017

Semiurban municipality 0.129 0.004 0.015 0.011 0.008 0.006 0.017
(0.012) (0.017) (0.017) (0.017) (0.017) (0.017) (0.014)

Rural municipality 0.083 -0.012 -0.001 0.006 0.013 0.004 0.016
(0.010) (0.013) (0.014) (0.014) (0.014) (0.014) (0.012)

Metropolitan 0.246 0.020 0.013 -0.004 0.018 0.001 -0.012
(0.015) (0.022) (0.022) (0.021) (0.022) (0.022) (0.018)

Notes: Rows show a regression of a predetermined variable on treatment dummies. control corresponds
to the constant and columns 2-7 show the difference of the treatment group to the control group. Robust
standard errors are in parentheses. Dependent variables are indicators except for disposable income (log),
misperception (National) and age. Misperception (National) is prior belief - actual rank in the national
income distribution. Finnish refers to Finnish as primary language; basic, upper secondary, bachelor and
master or higher to the highest earned educational degree; urban, semi-urban and rural area to type of
municipality of residence; Metropolitan area to area consisting of Helsinki, Espoo, Vantaa and Kauniainen.
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Appendix C Additional results

Descriptive results: Misperceptions about income rank

Table C1. Summary of misperceptions and absolute misperceptions in reference groups

mean sd median min max

Misperceptions
National -21.6 18.0 -21 -86 89
Education -19.9 22.3 -19 -89 86
Occupation -13.2 26.1 -12 -97 79
Municipality -21.5 18.7 -21 -88 91
Age -12.9 19.3 -12 -83 79

Absolute misperceptions
National 23.6 15.4 22 0 89
Education 24.2 17.5 21 0 89
Occupation 23.0 18.0 19 0 97
Municipality 23.7 15.8 22 0 91
Age 18.2 14.4 15 0 83

Notes: Summary statistics of misperceptions and absolute misperceptions about rank in the income
distribution in reference groups. Misperception is defined as prior belief - actual rank and expressed in
percentiles. The table uses data from the full survey sample.
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Table C2. Determinants of misperceptions

Misperception about rank in reference distribution

Age Municipality Education Occupation National

Female 0.028∗∗∗ 0.043∗∗∗ 0.029∗∗∗ 0.040∗∗∗ 0.038∗∗∗

(0.004) (0.004) (0.005) (0.005) (0.004)

Spouse -0.021∗∗∗ -0.028∗∗∗ -0.042∗∗∗ -0.039∗∗∗ -0.030∗∗∗

(0.005) (0.005) (0.006) (0.006) (0.005)

Child(ren) 0.024∗∗∗ 0.024∗∗∗ 0.036∗∗∗ 0.040∗∗∗ 0.027∗∗∗

(0.005) (0.005) (0.005) (0.005) (0.005)

High education -0.031∗∗∗ -0.052∗∗∗ -0.117∗∗∗ -0.054∗∗∗ -0.056∗∗∗

(0.005) (0.005) (0.005) (0.006) (0.005)

Metropolitan area 0.013∗∗ -0.045∗∗∗ -0.004 0.005 -0.016∗∗∗

(0.004) (0.004) (0.005) (0.005) (0.005)

Disposable income (log) 0.046∗∗∗ 0.007 0.040∗∗∗ 0.054∗∗∗ 0.013
(0.008) (0.007) (0.007) (0.008) (0.007)

Constant -0.303∗∗∗ 0.179∗ -0.151∗ -0.328∗∗∗ 0.103
(0.080) (0.075) (0.073) (0.081) (0.076)

Mean (abs.) misperception 0.184 0.240 0.245 0.233 0.239
Standard deviation (0.147) (0.161) (0.178) (0.182) (0.156)
R2 0.030 0.059 0.083 0.040 0.044
Observations 6337 6337 6337 6337 6337

Notes: ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001. OLS regressions with robust standard errors in parentheses.

Dependent variable is absolute misperception, defined as abs(belief - actual rank)/100 in each reference

group. All independent variables are binary indicator variables except for Disposable income (log). Spouse

is an indicator for living with spouse, Child(ren) for living with a child or children, High education for

having a master’s degree or higher level of education, Metropolitan area for living in the capital region of

Finland (Helsinki, Espoo, Vantaa or Kauniainen). Female, High education, and Metropolitan area use SF’s

administrative data (2018). The regressions use the full survey sample.
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Figure C1. Comparison of misperceptions
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Notes: Comparison of misperceptions about disposable income rank between reference groups a) Ed-
ucation, b) Occupation, c) Municipality and d) Age, and reference group National. Misperceptions
are defined as the difference between perceived and actual rank. Negative values correspond to under-
estimation and positive values to overestimation. Actual rank in a given reference group is based on
register data provided by Statistics Finland. The figures use data from the full survey sample.
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Figure C2. Correlations between actual ranks and perceptions about ranks in reference
groups
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(b) Correlations between beliefs about ranks
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(c) Correlations between misperceptions about ranks
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Notes: The figures display Pearson correlations between survey respondents’ actual ranks (panel a),

beliefs about their ranks (panel b) and misperceptions (belief-actual rank) about ranks of the main

analysis sample. Actual ranks are based on register data provided by Statistics Finland. Beliefs about

ranks are based on participants’ answers to the incentivized belief elicitation questions. The figures use

data from the main analysis sample. ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001.
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Results: Causal effects

Table C3. Effect of income rank information on subjective well-being with pooled treatments

(1) (2) (3) (4) (5) (6)
Income satisfaction Fairness Wage satisfaction Life satisfaction Job satisfaction Job meaningfulness

Treated -0.058 0.040 0.014 -0.040 0.004 -0.015
(0.052) (0.053) (0.057) (0.054) (0.060) (0.059)

Misperception 1.772∗∗∗ 1.043∗∗∗ 1.538∗∗∗ 1.089∗∗∗ 0.448 0.207
(0.207) (0.212) (0.231) (0.203) (0.239) (0.224)

Misperception × Treated -0.905∗∗∗ -0.650∗∗ -0.430 -0.485∗ -0.031 -0.051
(0.217) (0.220) (0.241) (0.212) (0.247) (0.233)

Rank 1.782∗∗∗ 0.834∗∗∗ 1.846∗∗∗ 0.926∗∗∗ 0.509∗∗∗ 0.283∗∗∗

(0.067) (0.072) (0.073) (0.073) (0.079) (0.080)

Constant -0.864∗∗∗ -0.365∗∗∗ -0.965∗∗∗ -0.418∗∗∗ -0.261∗∗∗ -0.153∗

(0.062) (0.066) (0.069) (0.067) (0.072) (0.071)

Observations 4456 4456 4132 4456 4132 4132

Notes: ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001. OLS regressions with robust standard errors in parentheses
estimating the effects of income rank information provision on the main outcomes with pooled treatment
arms. The dependent variable is standardized by subtracting the control group mean from each observation
and then dividing by the control group standard deviation. Treated takes the value 1 if the respondent
belongs to one of the five exogenous information treatments, and zero otherwise. Misperception is belief
minus actual rank in the reference distribution corresponding the treatment in age, municipality, edu-
cation, occupation, national, and the average of misperception across all five reference groups for the
individuals in the control arm. Rank is the respondent’s actual rank (divided by 100) in the reference
group corresponding to treatment for individuals in exogenous information treatments, and the average rank
for individuals in the control arm.
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Table C4. Effect of income rank information provision on income related subjective well-
being measures (first component of PCA)

(1) (2) (3) (4) (5)
Age Municipality Education Occupation National

Misperception 1.957∗∗∗ 2.164∗∗∗ 2.771∗∗∗ 2.072∗∗∗ 1.993∗∗∗

(0.298) (0.312) (0.256) (0.262) (0.320)

Treatment 0.150 0.063 -0.156 -0.084 0.279∗

(0.086) (0.109) (0.099) (0.082) (0.121)

Misperception × Treatment -0.932∗ -0.889∗ -1.706∗∗∗ -0.795∗ 0.133
(0.385) (0.404) (0.353) (0.322) (0.458)

Rank 2.930∗∗∗ 3.447∗∗∗ 2.545∗∗∗ 2.381∗∗∗ 3.429∗∗∗

(0.162) (0.217) (0.177) (0.189) (0.228)

Constant -1.715∗∗∗ -2.260∗∗∗ -1.268∗∗∗ -1.222∗∗∗ -2.304∗∗∗

(0.116) (0.188) (0.128) (0.113) (0.195)

Observations 1413 1398 1400 1400 1393

Notes: ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001. OLS regressions with robust standard errors in parentheses
estimating the effects of income rank information provision on the first component of principal component
analysis on the correlation between income related subjective well-being measures (income satisfaction,
fairness of own income and wage satisfaction). Treatment is an indicator for being in the respective treatment
group. Misperception is belief minus rank in the reference group corresponding to treatment, and the
difference in percentage points is divided by 100, so a misperception of 0.01 means that the believed rank is
1 percentage point higher than the actual rank. Rank is the respondent’s actual rank (divided by 100) in
the reference group corresponding to treatment.
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Table C5. Effect of income rank information provision on non-income related subjective
well-being measures (first component of PCA)

(1) (2) (3) (4) (5)
Age Municipality Education Occupation National

Misperception 0.817∗∗ 0.506 1.025∗∗∗ 0.289 0.588
(0.299) (0.321) (0.262) (0.258) (0.310)

Treatment 0.002 0.134 -0.048 -0.048 0.061
(0.091) (0.122) (0.102) (0.089) (0.122)

Misperception × Treatment 0.019 0.270 -0.372 -0.306 0.054
(0.417) (0.435) (0.344) (0.304) (0.431)

Rank 0.944∗∗∗ 0.879∗∗∗ 0.434∗ 0.501∗∗ 1.023∗∗∗

(0.178) (0.229) (0.184) (0.193) (0.232)

Constant -0.516∗∗∗ -0.585∗∗ -0.110 -0.282∗ -0.681∗∗∗

(0.119) (0.184) (0.124) (0.112) (0.184)

Observations 1413 1398 1400 1400 1393

Notes: ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001. OLS regressions with robust standard errors in parentheses
estimating the effects of income rank information provision on the first component of principal component
analysis on the correlation between non-income related subjective well-being measures (life satisfaction, job
satisfaction, job meaningfulness). Treatment is an indicator for being in the respective treatment group.
Misperception is belief minus rank in the reference group corresponding to treatment, and the difference in
percentage points is divided by 100, so a misperception of 0.01 means that the believed rank is 1 percentage
point higher than the actual rank. Rank is the respondent’s actual rank (divided by 100) in the reference
group corresponding to treatment.
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Table C6. Effect of income rank information provision on income related subjective well-
being by position of the questions in survey

(1) (2) (3) (4) (5)
Age Municipality Education Occupation National

Satisfaction with own disposable income

Block 1st -0.494 -0.551 -1.058∗∗ -0.886∗∗ 0.525
[-1.407,0.419] [-1.562,0.459] [-1.784,-0.332] [-1.495,-0.278] [-0.466,1.516]

Block 2nd -1.214∗ -0.946∗ -1.234∗∗ -0.514 -0.231
[-2.155,-0.273] [-1.842,-0.051] [-2.091,-0.378] [-1.289,0.261] [-1.245,0.782]

Block 3rd -0.820∗ -0.691 -0.695 -0.535 -0.398
[-1.594,-0.047] [-1.535,0.153] [-1.481,0.091] [-1.210,0.141] [-1.304,0.507]

Fairness of own disposable income

Block 1st -0.490 -0.907 -1.184∗∗ -0.600 0.087
[-1.337,0.357] [-1.876,0.062] [-1.903,-0.465] [-1.201,0.002] [-0.900,1.074]

Block 2nd -0.508 -1.520∗∗ -1.117∗∗ -0.232 -0.524
[-1.458,0.443] [-2.542,-0.498] [-1.950,-0.285] [-0.947,0.483] [-1.535,0.488]

Block 3rd -0.030 -0.072 -0.116 -0.026 -0.238
[-0.841,0.781] [-0.938,0.794] [-0.923,0.690] [-0.685,0.634] [-1.162,0.687]

Wage satisfaction

Block 1st 0.436 -0.009 -1.473∗∗∗ -0.385 0.886
[-0.508,1.380] [-1.057,1.039] [-2.318,-0.629] [-1.059,0.290] [-0.156,1.928]

Block 2nd -0.831 -0.404 -1.126∗ -0.182 0.015
[-1.748,0.085] [-1.378,0.571] [-1.995,-0.257] [-1.010,0.646] [-0.930,0.959]

Block 3rd -0.461 0.127 -0.029 -0.304 0.249
[-1.373,0.451] [-0.738,0.993] [-0.823,0.764] [-1.085,0.477] [-0.781,1.278]

Notes: ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001. This table reports the coefficient estimates and 95% confidence

intervals of coefficient Misperception × Treatment from Equation 1 with rank corresponding to treatment

as a control variable. The estimations are conducted separately for subsamples of respondents for whom the

block containing questions related to subjective well-being was displayed first, second or third following the

belief elicitation and information provision treatment (see A in Appendix).
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Table C7. Effect of income rank information provision on non-income related subjective
well-being by position of the questions in survey

(1) (2) (3) (4) (5)
Age Municipality Education Occupation National

Life satisfaction

Block 1st -0.131 -0.126 -1.140∗∗ -0.344 -0.488
[-1.017,0.754] [-1.188,0.935] [-1.879,-0.401] [-1.002,0.314] [-1.433,0.458]

Block 2nd -0.380 -0.617 -0.370 -0.568 0.088
[-1.293,0.532] [-1.509,0.276] [-1.179,0.440] [-1.219,0.084] [-0.760,0.937]

Block 3rd -0.631 0.157 0.395 -0.529 0.036
[-1.530,0.267] [-0.739,1.053] [-0.371,1.162] [-1.213,0.155] [-0.891,0.963]

Job satisfaction

Block 1st 0.503 -0.370 -0.707 -0.069 -0.094
[-0.471,1.477] [-1.472,0.731] [-1.530,0.117] [-0.736,0.598] [-1.075,0.886]

Block 2nd -0.057 0.296 -0.220 -0.003 -0.211
[-1.108,0.994] [-0.819,1.412] [-1.195,0.755] [-0.881,0.875] [-1.267,0.846]

Block 3rd 0.187 1.177∗ 0.180 0.325 0.365
[-0.768,1.142] [0.282,2.073] [-0.638,0.998] [-0.377,1.027] [-0.720,1.450]

Meaningfulness of own job

Block 1st 0.306 -0.097 -0.181 -0.059 0.433
[-0.658,1.271] [-1.181,0.986] [-0.994,0.632] [-0.731,0.613] [-0.525,1.390]

Block 2nd 0.072 -0.070 -0.077 -0.280 -0.158
[-0.940,1.083] [-1.193,1.052] [-0.982,0.827] [-1.058,0.498] [-1.224,0.908]

Block 3rd 0.062 0.514 -0.059 -0.091 -0.243
[-0.889,1.012] [-0.432,1.459] [-0.796,0.679] [-0.844,0.661] [-1.314,0.828]

Notes: ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001. This table reports the coefficient estimates and 95% confidence

intervals of coefficient Misperception × Treatment from Equation 1 with rank corresponding to treatment

as a control variable. The estimations are conducted separately for subsamples of respondents for whom the

block containing questions related to subjective well-being was displayed first, second or third following the

belief elicitation and information provision treatment (see A in Appendix).
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Table C8. Average treatment effects

(1) (2) (3) (4) (5)
Age Municipality Education Occupation National

Income related measures

Income satisfaction 0.104∗ 0.140∗∗ 0.088 -0.017 0.147∗∗

(0.049) (0.050) (0.049) (0.051) (0.052)
Fairness 0.192∗∗∗ 0.209∗∗∗ 0.130∗∗ 0.081 0.142∗∗

(0.047) (0.049) (0.049) (0.049) (0.050)
Wage satisfaction 0.116∗ 0.069 0.129∗ -0.027 0.124∗

(0.052) (0.053) (0.052) (0.054) (0.054)

Non-income related measures

Life satisfaction 0.048 0.038 0.046 0.020 0.061
(0.050) (0.050) (0.051) (0.051) (0.050)

Job satisfaction -0.038 0.042 0.024 -0.007 0.017
(0.053) (0.053) (0.053) (0.053) (0.054)

Job meaningfulness -0.014 0.038 -0.023 -0.034 -0.003
(0.053) (0.054) (0.052) (0.054) (0.054)

Notes: ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001. OLS regressions with robust standard errors in parentheses
estimating Average Treatment Effects (ATE) of income rank information provision on income and non-income
related dimensions of subjective well-being.
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Table C9. OLS results for the effect of income rank information on preference for income
redistribution

(1) (2) (3) (4) (5)
Age Municipality Education Occupation National

Treatment 0.041 0.110 0.034 0.025 0.063
(0.059) (0.087) (0.068) (0.058) (0.083)

Misperception -0.743∗∗∗ -0.772∗∗∗ -0.682∗∗∗ -0.548∗∗ -0.949∗∗∗

(0.216) (0.223) (0.184) (0.176) (0.208)

Misperception × Treatment 0.101 0.369 0.236 0.170 0.133
(0.266) (0.302) (0.228) (0.207) (0.300)

Rank -1.164∗∗∗ -1.064∗∗∗ -0.922∗∗∗ -0.936∗∗∗ -1.130∗∗∗

(0.122) (0.158) (0.127) (0.137) (0.151)

Constant 0.619∗∗∗ 0.622∗∗∗ 0.468∗∗∗ 0.455∗∗∗ 0.638∗∗∗

(0.079) (0.124) (0.080) (0.076) (0.119)

Observations 1518 1504 1519 1503 1497

Notes: ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001. OLS regressions with robust standard errors in parentheses
estimating the effects of income rank information provision on the income satisfaction in the reference group.
The dependent variable is stated preferences for redistribution. The question is ”In your opinion, should there
be more or less redistribution of income in Finland than there currently is?” and the answer is provided with
a slider whose end labels are ”A lot less redistribution” / ”A lot more redistribution” and there is no default.
The dependent variable is standardized by subtracting the control group mean from each observation and
then dividing by the control group standard deviation. Treatment is an indicator for being in the respective
treatment group. The misperception is belief minus rank in the reference group corresponding to treatment,
and the difference in percentage points is divided by 100, so a misperception of 0.01 means that the believed
rank is 1 percentage point higher than the actual rank.
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Table C10. Linear spline results for the effect of income rank information on satisfaction
with own disposable income (symmetry of effect)

(1) (2) (3) (4) (5)
Age Municipality Education Occupation National

Misperception 1.262∗∗∗ 1.589∗∗∗ 1.772∗∗∗ 1.365∗∗∗ 1.424∗∗∗

(0.198) (0.202) (0.171) (0.163) (0.206)

Treatment 0.048 -0.057 -0.070 -0.065 0.058
(0.064) (0.077) (0.074) (0.068) (0.082)

Misperception × Treatment -0.725∗ -0.902∗∗ -0.825∗∗ -0.605∗ -0.382
(0.294) (0.284) (0.261) (0.264) (0.302)

Misperception+ × Treatment -0.451 1.365∗ -0.715 -0.177 2.130∗∗

(0.649) (0.636) (0.730) (0.498) (0.800)

Rank 1.885∗∗∗ 2.254∗∗∗ 1.679∗∗∗ 1.568∗∗∗ 2.310∗∗∗

(0.107) (0.135) (0.115) (0.120) (0.149)

Constant -0.995∗∗∗ -1.328∗∗∗ -0.744∗∗∗ -0.700∗∗∗ -1.416∗∗∗

(0.072) (0.112) (0.078) (0.069) (0.122)

Observations 1521 1501 1519 1505 1498

Notes: ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001. OLS regressions with robust standard errors in parentheses
estimating the effects of income rank information provision on satisfaction with own disposable income. The
dependent variable measured with a slider (0: Not at all satisfied, 100: Very satisfied). The dependent
variable is standardized by subtracting the control group mean from each observation and then dividing
by the control group standard deviation. The control variables include treatment, misperception about the
income rank in the reference group corresponding to the treatment, a piecewise function of misperception
(Misperception+ equals the value if the misperception is positive, otherwise zero). Treatment is an indicator
for being in the respective treatment group, misperception is belief minus actual rank, and the difference in
percentage points is divided by 100, so a misperception of 0.01 means that the believed rank is 1 percentage
point higher than the actual position. Rank is the respondent’s actual rank (divided by 100) in the reference
group corresponding to treatment.
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Table C11. Linear spline results for the effect of income rank information on perceived
fairness of own income (symmetry of effect)

(1) (2) (3) (4) (5)
Age Municipality Education Occupation National

Misperception 0.739∗∗∗ 0.861∗∗∗ 1.168∗∗∗ 0.943∗∗∗ 0.733∗∗∗

(0.204) (0.210) (0.178) (0.163) (0.213)

Treatment 0.139∗ 0.037 0.031 0.053 0.070
(0.065) (0.081) (0.074) (0.067) (0.084)

Misperception × Treatment -0.438 -0.818∗∗ -0.573∗ -0.299 -0.337
(0.295) (0.288) (0.249) (0.256) (0.314)

Misperception+ × Treatment 0.510 0.058 -0.921 -0.050 0.744
(0.586) (1.269) (0.767) (0.450) (0.642)

Rank 1.056∗∗∗ 1.251∗∗∗ 0.973∗∗∗ 0.847∗∗∗ 1.053∗∗∗

(0.115) (0.157) (0.124) (0.124) (0.157)

Constant -0.553∗∗∗ -0.742∗∗∗ -0.402∗∗∗ -0.350∗∗∗ -0.627∗∗∗

(0.080) (0.127) (0.085) (0.074) (0.128)

Observations 1521 1501 1519 1505 1498

Notes: ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001. OLS regressions with robust standard errors in parentheses
estimating the effects of income rank information provision on perceived fairness of one’s disposable income.
The dependent variable is perceived fairness, measured with a slider (0: Unfairly low, 50: Fair, 100: Unfairly
high) and recoded as 50 - abs(slider value - 50). The dependent variable is standardized by subtracting
the control group mean from each observation and then dividing by the control group standard deviation.
The control variables include treatment, misperception about the income rank in the reference group cor-
responding to the treatment, a piecewise function of misperception (Misperception+ equals the value if the
misperception is positive, otherwise zero). Treatment is an indicator for being in the respective treatment
group, misperception is belief minus actual rank, and the difference in percentage points is divided by 100, so
a misperception of 0.01 means that the believed rank is 1 percentage point higher than the actual position.
Rank is the respondent’s actual rank (divided by 100) in the reference group corresponding to treatment.
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Table C12. Linear spline results for the effect of income rank information on wage satisfaction
(symmetry of effect)

(1) (2) (3) (4) (5)
Age Municipality Education Occupation National

Misperception 1.213∗∗∗ 1.239∗∗∗ 1.586∗∗∗ 1.165∗∗∗ 1.159∗∗∗

(0.203) (0.210) (0.181) (0.189) (0.221)

Treatment 0.054 0.085 -0.056 -0.050 0.173∗

(0.069) (0.083) (0.080) (0.073) (0.086)

Misperception × Treatment -0.502 0.007 -0.830∗∗ -0.310 0.194
(0.305) (0.300) (0.269) (0.273) (0.323)

Misperception+ × Treatment 0.917 -0.755 -0.026 0.067 1.319∗

(0.746) (0.765) (0.805) (0.519) (0.667)

Rank 1.899∗∗∗ 2.197∗∗∗ 1.566∗∗∗ 1.555∗∗∗ 2.428∗∗∗

(0.119) (0.150) (0.128) (0.126) (0.158)

Constant -1.028∗∗∗ -1.382∗∗∗ -0.718∗∗∗ -0.733∗∗∗ -1.588∗∗∗

(0.081) (0.126) (0.093) (0.076) (0.133)

Observations 1413 1398 1400 1400 1393

Notes: ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001. OLS regressions with robust standard errors in parentheses
estimating the effects of income rank information provision on job satisfaction. The dependent variable is
how satisfied one is with her current wage, measured with a slider (0: Not at all satisfied, 100: Very satisfied).
The dependent variable is standardized by subtracting the control group mean from each observation and
then dividing by the control group standard deviation. The control variables include treatment, mispercep-
tion about the income rank in the reference group corresponding to the treatment, a piecewise function of
misperception (Misperception+ equals the value if the misperception is positive, otherwise zero). Treatment
is an indicator for being in the respective treatment group, misperception is belief minus actual rank, and
the difference in percentage points is divided by 100, so a misperception of 0.01 means that the believed
rank is 1 percentage point higher than the actual position. Rank is the respondent’s actual rank (divided
by 100) in the reference group corresponding to treatment.
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Table C13. Linear spline results for the effect of income rank information on life satisfaction
(symmetry of effect)

(1) (2) (3) (4) (5)
Age Municipality Education Occupation National

Misperception 0.850∗∗∗ 0.867∗∗∗ 1.097∗∗∗ 0.660∗∗∗ 0.838∗∗∗

(0.202) (0.202) (0.182) (0.167) (0.203)

Treatment -0.027 -0.031 -0.022 0.003 -0.005
(0.069) (0.081) (0.077) (0.070) (0.085)

Misperception × Treatment -0.556 -0.286 -0.322 -0.356 -0.275
(0.295) (0.288) (0.262) (0.230) (0.304)

Misperception+ × Treatment 0.682 1.195 -0.167 -0.379 1.287∗

(0.738) (1.117) (0.665) (0.497) (0.638)

Rank 0.979∗∗∗ 1.012∗∗∗ 0.808∗∗∗ 0.695∗∗∗ 1.226∗∗∗

(0.120) (0.155) (0.131) (0.127) (0.159)

Constant -0.491∗∗∗ -0.562∗∗∗ -0.308∗∗∗ -0.303∗∗∗ -0.733∗∗∗

(0.083) (0.123) (0.089) (0.077) (0.128)

Observations 1521 1501 1519 1505 1498

Notes: ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001. OLS regressions with robust standard errors in parentheses
estimating the effects of income rank information provision on life satisfaction. The dependent variable is
how satisfied one is with her life, measured with a slider (0: Extremely unsatisfied, 100: Extremely satisfied).
The dependent variable is standardized by subtracting the control group mean from each observation and
then dividing by the control group standard deviation. The control variables include treatment, mispercep-
tion about the income rank in the reference group corresponding to the treatment, a piecewise function of
misperception (Misperception+ equals the value if the misperception is positive, otherwise zero). Treatment
is an indicator for being in the respective treatment group, misperception is belief minus actual rank, and
the difference in percentage points is divided by 100, so a misperception of 0.01 means that the believed
rank is 1 percentage point higher than the actual position. Rank is the respondent’s actual rank (divided
by 100) in the reference group corresponding to treatment.
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Table C14. Linear spline results for the effect of income rank information on job satisfaction
(symmetry of effect)

(1) (2) (3) (4) (5)
Age Municipality Education Occupation National

Misperception 0.492∗ 0.130 0.555∗∗ 0.186 0.205
(0.215) (0.229) (0.197) (0.191) (0.229)

Treatment -0.093 0.120 -0.017 -0.006 0.029
(0.077) (0.090) (0.085) (0.075) (0.094)

Misperception × Treatment -0.185 0.354 -0.209 0.022 0.036
(0.353) (0.317) (0.290) (0.257) (0.341)

Misperception+ × Treatment 1.557∗ 0.130 -0.316 0.107 0.091
(0.727) (0.970) (0.844) (0.546) (0.779)

Rank 0.497∗∗∗ 0.503∗∗ 0.298∗ 0.308∗ 0.511∗∗

(0.131) (0.167) (0.132) (0.133) (0.172)

Constant -0.245∗∗ -0.351∗∗ -0.083 -0.151∗ -0.343∗

(0.085) (0.134) (0.088) (0.076) (0.135)

Observations 1413 1398 1400 1400 1393

Notes: ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001. OLS regressions with robust standard errors in parentheses
estimating the effects of income rank information provision on job satisfaction. The dependent variable
is how satisfied one is with her current job is, measured with a slider (0: Not at all satisfied, 100: Very
satisfied). The dependent variable is standardized by subtracting the control group mean from each obser-
vation and then dividing by the control group standard deviation. The control variables include treatment,
misperception about the income rank in the reference group corresponding to the treatment, a piecewise
function of misperception (Misperception+ equals the value if the misperception is positive, otherwise zero).
Treatment is an indicator for being in the respective treatment group, misperception is belief minus actual
rank, and the difference in percentage points is divided by 100, so a misperception of 0.01 means that the
believed rank is 1 percentage point higher than the actual position. Rank is the respondent’s actual rank
(divided by 100) in the reference group corresponding to treatment.
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Table C15. Linear spline results for the effect of income rank information on job meaning-
fulness (Exogenous information)

(1) (2) (3) (4) (5)
Age Municipality Education Occupation National

Misperception 0.197 0.137 0.311 -0.182 0.150
(0.205) (0.222) (0.188) (0.177) (0.221)

Treatment -0.011 0.065 -0.071 -0.118 -0.019
(0.075) (0.090) (0.083) (0.078) (0.094)

Misperception × Treatment 0.051 0.121 -0.186 -0.386 -0.056
(0.340) (0.319) (0.270) (0.257) (0.334)

Misperception+ × Treatment 0.329 0.073 0.394 0.796 0.645
(0.776) (0.987) (0.712) (0.580) (0.850)

Rank 0.330∗∗ 0.284 -0.083 0.002 0.343∗

(0.127) (0.166) (0.136) (0.138) (0.173)

Constant -0.181∗ -0.184 0.121 -0.027 -0.228
(0.083) (0.130) (0.089) (0.079) (0.133)

Observations 1413 1398 1400 1400 1393

Notes: ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001. OLS regressions with robust standard errors in parentheses
estimating the effects of income rank information provision on job meaningfulness. The dependent variable
is how meaningful one feels her current job is, measured with a slider (0: Not at all meaningful, 100:
Very meaningful). The dependent variable is standardized by subtracting the control group mean from
each observation and then dividing by the control group standard deviation. The control variables include
treatment, misperception about the income rank in the reference group corresponding to the treatment,
a piecewise function of misperception (Misperception+ equals the value if the misperception is positive,
otherwise zero). Treatment is an indicator for being in the respective treatment group, misperception is
belief minus actual rank, and the difference in percentage points is divided by 100, so a misperception of 0.01
means that the believed rank is 1 percentage point higher than the actual position. Rank is the respondent’s
actual rank (divided by 100) in the reference group corresponding to treatment.
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Causal effects on real stakes survey questions, earned income and employment

contracts
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Table C16. Effect of income rank information on contributing money as a voluntary tax

(1) (2) (3) (4) (5)
Age Municipality Education Occupation National

Extensive margin

Treatment -0.009 -0.013 -0.262 -0.034 -0.317
(0.130) (0.169) (0.144) (0.121) (0.168)

Misperception 0.023 0.092 0.559 0.095 0.541
(0.419) (0.423) (0.373) (0.341) (0.446)

Treatment × Misperception -0.063 -0.190 -0.945∗ -0.023 -0.460
(0.571) (0.592) (0.477) (0.414) (0.593)

Rank 0.085 0.298 -0.008 0.179 0.465
(0.253) (0.305) (0.265) (0.261) (0.323)

Constant -0.629∗∗∗ -0.782∗∗ -0.463∗∗ -0.668∗∗∗ -0.811∗∗

(0.164) (0.242) (0.176) (0.151) (0.254)

Intensive margin

Treatment 0.117 -0.322 0.533 0.488 -0.218
(0.448) (0.576) (0.499) (0.426) (0.565)

Misperception 3.449∗ 2.982∗ 3.787∗∗ 1.563 4.542∗∗

(1.463) (1.413) (1.276) (1.202) (1.502)

Treatment × Misperception -1.688 -1.688 -1.446 0.943 -1.821
(1.959) (1.906) (1.562) (1.370) (1.919)

Rank 2.506∗∗ 2.040∗ 1.650 1.472 3.847∗∗∗

(0.862) (1.020) (0.967) (0.984) (0.959)

Constant 6.672∗∗∗ 6.901∗∗∗ 7.402∗∗∗ 7.137∗∗∗ 5.845∗∗∗

(0.528) (0.760) (0.597) (0.543) (0.712)

Observations 1508 1492 1511 1495 1490

Notes: ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001. Logit and OLS regressions with standard errors in parentheses
estimating the effects of income rank information provision on giving money (0, 5, 10, 15 EUR) as a voluntary
tax using a two-part model. The top panel reports estimates from a logit regression, where the outcome is
a dummy for whether the participant donated a positive amount (i.e. the extensive margin of giving). The
bottom panel reports estimates from an OLS regression, where the outcome is the euro amount of donations,
conditional on giving a positive amount (i.e. the intensive margin of giving). The misperception is belief
minus rank in the reference group corresponding to treatment, and the difference in percentage points is
divided by 100, so a misperception of 0.01 means that the believed rank is 1 percentage point higher than
the actual rank. Rank is the respondent’s actual rank (divided by 100) in the reference group corresponding
to treatment.
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Table C17. Effect of income rank information on buying Lotto lottery tickets

(1) (2) (3) (4) (5)
Age Municipality Education Occupation National

Extensive margin

Treatment -0.132 -0.110 -0.218 -0.179 -0.135
(0.125) (0.160) (0.138) (0.116) (0.158)

Misperception -0.273 -0.899∗ -0.623 -0.307 -0.842∗

(0.405) (0.404) (0.357) (0.327) (0.416)

Treatment × Misperception -0.104 0.130 -0.052 -0.418 0.080
(0.550) (0.562) (0.459) (0.401) (0.554)

Rank -0.525∗ -0.867∗∗ -0.571∗ -0.085 -0.522
(0.244) (0.293) (0.256) (0.254) (0.297)

Constant 0.366∗ 0.528∗ 0.329 0.085 0.286
(0.157) (0.228) (0.170) (0.146) (0.233)

Intensive margin

Treatment 0.104 -0.063 0.245 0.063 0.610
(0.384) (0.492) (0.431) (0.365) (0.511)

Misperception 0.674 2.214 1.232 1.701 1.550
(1.186) (1.149) (1.101) (0.976) (1.208)

Treatment × Misperception -0.365 -0.754 0.361 -0.374 1.858
(1.717) (1.600) (1.348) (1.192) (1.705)

Rank 2.368∗∗ 3.501∗∗∗ 2.604∗∗ 2.543∗∗ 3.494∗∗∗

(0.791) (0.871) (0.814) (0.801) (0.945)

Constant 7.214∗∗∗ 6.470∗∗∗ 7.093∗∗∗ 7.346∗∗∗ 6.320∗∗∗

(0.470) (0.647) (0.511) (0.438) (0.677)

Observations 1508 1492 1511 1495 1490

Notes: ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001. Logit and OLS regressions with standard errors in parentheses
estimating the effects of income rank information spending money (0, 5, 10, 15 EUR) on Lotto lottery tickets
using a two-part model. The top panel reports estimates from a logit regression, where the outcome is a
dummy for whether the participant donated a positive amount (i.e. the extensive margin of giving). The
bottom panel reports estimates from an OLS regression, where the outcome is the euro amount of spending,
conditional on spending a positive amount (i.e. the intensive margin of giving). The misperception is belief
minus rank in the reference group corresponding to treatment, and the difference in percentage points is
divided by 100, so a misperception of 0.01 means that the believed rank is 1 percentage point higher than
the actual rank. Rank is the respondent’s actual rank (divided by 100) in the reference group corresponding
to treatment.
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Table C18. Effect of income rank information on earned income (log) in 2021

(1) (2) (3) (4) (5)
Age Municipality Education Occupation National

Misperception 0.065 0.045 0.313 -0.064 0.226
(0.225) (0.235) (0.197) (0.183) (0.272)

Treatment 0.085 0.097 -0.028 0.078 -0.073
(0.072) (0.100) (0.084) (0.063) (0.106)

Misperception × Treatment 0.267 0.362 0.139 0.526∗ -0.277
(0.348) (0.368) (0.277) (0.231) (0.383)

Rank 1.467∗∗∗ 2.024∗∗∗ 1.547∗∗∗ 0.797∗∗∗ 2.309∗∗∗

(0.132) (0.197) (0.153) (0.132) (0.204)

Constant -0.895∗∗∗ -1.499∗∗∗ -0.956∗∗∗ -0.459∗∗∗ -1.681∗∗∗

(0.100) (0.173) (0.116) (0.083) (0.177)

Observations 1508 1492 1511 1493 1489

Notes: ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001. OLS regressions with robust standard errors in parentheses
estimating the effects of income rank information provision on earned income in 2021. The dependent
variable is earned income consisting of cash salary items, compensation for employment-related costs and
in-kind benefits. The dependent variable is standardized by subtracting the control group mean from each
observation and then dividing by the control group standard deviation. Treatment is an indicator for being in
the respective treatment group. The misperception is belief minus rank in the reference group corresponding
to treatment, and the difference in percentage points is divided by 100, so a misperception of 0.01 means
that the believed rank is 1 percentage point higher than the actual rank. Rank is the respondent’s actual
rank (divided by 100) in the reference group corresponding to treatment. Data include all individuals who
completed the survey.
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Table C19. Effect of income rank information on earned income (log) in 2022

(1) (2) (3) (4) (5)
Age Municipality Education Occupation National

Misperception 0.082 0.225 0.298 -0.024 0.225
(0.243) (0.246) (0.218) (0.199) (0.267)

Treatment 0.106 -0.011 -0.033 0.023 -0.046
(0.067) (0.104) (0.086) (0.067) (0.102)

Misperception × Treatment 0.367 0.221 0.137 0.246 -0.110
(0.330) (0.393) (0.283) (0.236) (0.375)

Rank 1.332∗∗∗ 2.052∗∗∗ 1.441∗∗∗ 0.793∗∗∗ 2.036∗∗∗

(0.130) (0.212) (0.155) (0.138) (0.190)

Constant -0.810∗∗∗ -1.481∗∗∗ -0.889∗∗∗ -0.451∗∗∗ -1.476∗∗∗

(0.097) (0.181) (0.118) (0.086) (0.169)

Observations 1507 1490 1511 1493 1487

Notes: ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001. OLS regressions with robust standard errors in parentheses
estimating the effects of income rank information provision on earned income in 2022. The dependent
variable is earned income consisting of cash salary items, compensation for employment-related costs and
in-kind benefits. The dependent variable is standardized by subtracting the control group mean from each
observation and then dividing by the control group standard deviation. Treatment is an indicator for being in
the respective treatment group. The misperception is belief minus rank in the reference group corresponding
to treatment, and the difference in percentage points is divided by 100, so a misperception of 0.01 means
that the believed rank is 1 percentage point higher than the actual rank. Rank is the respondent’s actual
rank (divided by 100) in the reference group corresponding to treatment. Data include all individuals who
completed the survey.
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Table C20. Effect of income rank information on earned income (log) in 2022

(1) (2) (3) (4) (5)
Age Municipality Education Occupation National

Misperception -0.741∗∗ -0.404 -0.524∗ -0.558∗∗ -0.414
(0.252) (0.283) (0.227) (0.189) (0.302)

Treatment 0.085 -0.021 -0.023 0.015 -0.100
(0.071) (0.115) (0.090) (0.068) (0.112)

Misperception × Treatment 0.347 0.249 0.166 0.276 -0.232
(0.340) (0.421) (0.294) (0.238) (0.411)

Constant -0.097 -0.089 -0.106 -0.075 -0.091
(0.055) (0.079) (0.067) (0.051) (0.081)

Observations 1507 1490 1511 1493 1487

Notes: ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001. OLS regressions with robust standard errors in parentheses
estimating the effects of income rank information provision on earned income in 2022. The dependent
variable is earned income consisting of cash salary items, compensation for employment-related costs and
in-kind benefits. The dependent variable is standardized by subtracting the control group mean from each
observation and then dividing by the control group standard deviation. Treatment is an indicator for being in
the respective treatment group. The misperception is belief minus rank in the reference group corresponding
to treatment, and the difference in percentage points is divided by 100, so a misperception of 0.01 means
that the believed rank is 1 percentage point higher than the actual rank. Data include all individuals who
completed the survey.
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Table C21. Marginal effect of income rank information provision on starting a new employ-
ment relationship between October-December 2021.

(1) (2) (3) (4) (5)
Age Municipality Education Occupation National

Misperception -0.001 0.036 -0.052 0.014 -0.001
(0.034) (0.036) (0.035) (0.030) (0.029)

Treatment 0.007 -0.014 0.033∗ 0.004 0.004
(0.010) (0.014) (0.013) (0.010) (0.011)

Misperception × Treatment 0.016 -0.070 0.107∗ -0.036 0.043
(0.044) (0.048) (0.043) (0.033) (0.043)

Rank 0.006 0.055 -0.027 -0.002 0.011
(0.019) (0.030) (0.022) (0.022) (0.022)

Observations 1421 1406 1404 1412 1389

Notes: ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001. Logit regression estimating the effect of income rank
information provision on the likelihood of starting a new employment relationship between October and
December 2021. The dependent variable is a dummy indicating whether the first day of employment for
the employment relationship ongoing during the last week of the year is between first day of October and
last day of December 2021. Treatment is an indicator for being in the respective treatment group. The
misperception is belief minus rank in the reference group corresponding to treatment, and the difference in
percentage points is divided by 100, so a misperception of 0.01 means that the believed rank is 1 percentage
point higher than the actual rank. Rank is the respondent’s actual rank divided by 100 in the reference
group corresponding to treatment. Data include all individuals who completed the survey.
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Appendix D Causal effects using demographic characteristics as

control variables
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Table D1. OLS results for the effect of income rank information on satisfaction with own
disposable income

(1) (2) (3) (4) (5)
Age Municipality Education Occupation National

Misperception 0.051 0.675∗∗∗ 0.583∗∗∗ 0.223 0.495∗

(0.189) (0.200) (0.164) (0.138) (0.202)

Treatment -0.003 -0.041 -0.108 -0.083 0.120
(0.057) (0.075) (0.064) (0.054) (0.080)

Treatment × Misperception -0.768∗∗ -0.735∗∗ -0.871∗∗∗ -0.594∗∗ -0.074
(0.258) (0.268) (0.227) (0.199) (0.284)

Female -0.217∗∗∗ -0.156∗∗ -0.212∗∗∗ -0.226∗∗∗ -0.210∗∗∗

(0.048) (0.049) (0.049) (0.050) (0.051)

High education 0.420∗∗∗ 0.363∗∗∗ 0.309∗∗∗ 0.374∗∗∗ 0.385∗∗∗

(0.057) (0.056) (0.060) (0.062) (0.061)

Spouse 0.201∗∗ 0.234∗∗∗ 0.206∗∗ 0.162∗ 0.197∗∗

(0.064) (0.063) (0.065) (0.067) (0.066)

Child(ren) -0.079 -0.018 0.057 0.008 -0.008
(0.059) (0.059) (0.059) (0.063) (0.063)

Metropolitan area 0.275∗∗∗ 0.268∗∗∗ 0.302∗∗∗ 0.283∗∗∗ 0.236∗∗∗

(0.055) (0.056) (0.057) (0.060) (0.060)

Constant -0.141∗ -0.082 -0.113 -0.137 -0.071
(0.070) (0.079) (0.074) (0.070) (0.083)

Observations 1521 1501 1519 1505 1498

Notes: ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001. OLS regressions with robust standard errors in parentheses
estimating the effects of income rank information provision on the income satisfaction in the reference group.
The dependent variable is how pleased/disappointed one feels with her disposable income, measured with
a slider (0: Disappointed, 50: Neither disappointed nor pleased, 100: Pleased). The dependent variable is
standardized by subtracting the control group mean from each observation and then dividing by the control
group standard deviation. The control variables used in the analysis are treatment, misperception about the
income rank in the reference group corresponding to the treatment, and demographic characteristics. The
treatment is an indicator for being in the respective treatment group. The misperception is belief minus
actual position, and the difference in percentage points is divided by 100, so a misperception of 0.01 means
that the believed rank is 1 percentage point higher than the actual position. Demographic characteristics
are defined as binary variables. Spouse is an indicator for living with spouse, Child(ren) for living with a
child or children, High education for having a master’s degree or higher level of education, Metropolitan area
for living in the capital region of Finland (Helsinki, Espoo, Vantaa or Kauniainen). Female, High education,
and Metropolitan area are taken from SF’s registers.
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Table D2. OLS results for the effect of income rank information on fairness of own disposable
income

(1) (2) (3) (4) (5)
Age Municipality Education Occupation National

Misperception 0.036 0.333 0.443∗∗ 0.285∗ 0.266
(0.193) (0.204) (0.169) (0.133) (0.207)

Treatment 0.152∗∗ 0.012 -0.030 0.053 0.083
(0.056) (0.078) (0.064) (0.052) (0.076)

Treatment × Misperception -0.269 -0.816∗∗ -0.694∗∗ -0.283 -0.259
(0.254) (0.277) (0.226) (0.190) (0.278)

Female -0.193∗∗∗ -0.206∗∗∗ -0.280∗∗∗ -0.310∗∗∗ -0.231∗∗∗

(0.048) (0.049) (0.049) (0.049) (0.052)

High education 0.288∗∗∗ 0.244∗∗∗ 0.220∗∗∗ 0.214∗∗∗ 0.237∗∗∗

(0.051) (0.054) (0.057) (0.057) (0.056)

Spouse 0.151∗ 0.215∗∗∗ 0.196∗∗ 0.173∗∗ 0.165∗

(0.061) (0.065) (0.064) (0.065) (0.064)

Child(ren) -0.073 -0.004 -0.019 0.007 0.007
(0.055) (0.059) (0.057) (0.059) (0.059)

Metropolitan area 0.112∗ 0.070 0.198∗∗∗ 0.123∗ 0.085
(0.052) (0.055) (0.052) (0.054) (0.055)

Constant -0.051 -0.054 -0.002 -0.020 -0.028
(0.071) (0.081) (0.075) (0.071) (0.083)

Observations 1521 1501 1519 1505 1498

Notes: ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001. OLS regressions with robust standard errors in parentheses
estimating the effects of income rank information on the perceived fairness of one’s income relative to others
in the reference group. The dependent variable is perceived fairness, measured with a slider (0: Unfairly
low, 50: Fair, 100: Unfairly high) and recoded as 50 - abs(slider value - 50) to reflect range from Unfair to
Fair. The dependent variable is standardized by subtracting the control group mean from each observation
and then dividing by the control group standard deviation. The control variables used in the analysis are
treatment, misperception about the income rank in the reference group corresponding to the treatment,
and demographic characteristics. The treatment is an indicator for being in the respective treatment group.
The misperception is belief minus actual position, and the difference in percentage points is divided by
100, so a misperception of 0.01 means that the believed rank is 1 percentage point higher than the actual
position. Demographic characteristics are defined as binary variables. Spouse is an indicator for living with
spouse, Child(ren) for living with a child or children, High education for having a master’s degree or higher
level of education, Metropolitan area for living in the capital region of Finland (Helsinki, Espoo, Vantaa or
Kauniainen). Female, High education, and Metropolitan area are taken from SF’s registers.
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Table D3. OLS results for the effect of income rank information on wage satisfaction

(1) (2) (3) (4) (5)
Age Municipality Education Occupation National

Misperception 0.025 0.455∗ 0.482∗ 0.029 0.305
(0.200) (0.219) (0.188) (0.166) (0.224)

Treatment 0.082 0.026 -0.037 -0.043 0.185∗

(0.064) (0.086) (0.075) (0.060) (0.084)

Treatment × Misperception -0.216 -0.101 -0.712∗∗ -0.207 0.329
(0.277) (0.302) (0.255) (0.223) (0.305)

Female -0.189∗∗∗ -0.132∗ -0.131∗ -0.143∗∗ -0.132∗

(0.053) (0.053) (0.054) (0.055) (0.055)

High education 0.398∗∗∗ 0.341∗∗∗ 0.328∗∗∗ 0.371∗∗∗ 0.406∗∗∗

(0.063) (0.064) (0.065) (0.068) (0.064)

Spouse 0.133∗ 0.122 0.139∗ 0.201∗∗ 0.096
(0.067) (0.067) (0.068) (0.069) (0.067)

Child(ren) -0.021 -0.005 0.058 -0.010 0.014
(0.063) (0.063) (0.063) (0.065) (0.064)

Metropolitan area 0.167∗∗ 0.183∗∗ 0.200∗∗∗ 0.179∗∗ 0.133∗

(0.060) (0.062) (0.060) (0.065) (0.061)

Constant -0.122 -0.043 -0.103 -0.199∗∗ -0.074
(0.070) (0.085) (0.083) (0.073) (0.086)

Observations 1413 1398 1400 1400 1393

Notes: ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001. OLS regressions with robust standard errors in parentheses
estimating the effects of income rank information provision on the wage satisfaction in the reference group.
The dependent variable is how satisfied one feels with how much she earns in the current job, measured with a
slider (0: Not at all satisfied, 100: Very satisfied). The dependent variable is standardized by subtracting the
control group mean from each observation and then dividing by the control group standard deviation. The
control variables used in the analysis are treatment, misperception about the income rank in the reference
group corresponding to the treatment, and demographic characteristics. The treatment is an indicator for
being in the respective treatment group. The misperception is belief minus actual position, and the difference
in percentage points is divided by 100, so a misperception of 0.01 means that the believed rank is 1 percentage
point higher than the actual position. Demographic characteristics are defined as binary variables. Spouse is
an indicator for living with spouse, Child(ren) for living with a child or children, High education for having
a master’s degree or higher level of education, Metropolitan area for living in the capital region of Finland
(Helsinki, Espoo, Vantaa or Kauniainen). Female, High education, and Metropolitan area are taken from
SF’s registers. The average treatment effect, ATE, is computed by multiplying the mean of misperceptions
with the coefficient of Treatment×Misperception plus the coefficient of Treatment. The mean values are
calculated from the misperceptions that are absolutely larger than 10 percentage points.
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Table D4. OLS results for the effect of income rank information on life satisfaction

(1) (2) (3) (4) (5)
Age Municipality Education Occupation National

Misperception 0.216 0.443∗ 0.421∗ 0.154 0.364
(0.183) (0.189) (0.166) (0.140) (0.194)

Treatment -0.001 0.001 -0.024 -0.028 0.047
(0.060) (0.074) (0.065) (0.055) (0.075)

Treatment × Misperception -0.286 -0.115 -0.259 -0.400∗ -0.107
(0.260) (0.264) (0.225) (0.189) (0.265)

Female 0.017 0.085 0.017 0.158∗∗ 0.070
(0.049) (0.050) (0.050) (0.050) (0.050)

High education 0.224∗∗∗ 0.232∗∗∗ 0.212∗∗∗ 0.215∗∗∗ 0.212∗∗∗

(0.056) (0.054) (0.058) (0.054) (0.054)

Spouse 0.472∗∗∗ 0.400∗∗∗ 0.501∗∗∗ 0.417∗∗∗ 0.446∗∗∗

(0.070) (0.069) (0.071) (0.068) (0.067)

Child(ren) 0.110 0.114 0.174∗∗ 0.135∗ 0.145∗

(0.061) (0.060) (0.061) (0.061) (0.060)

Metropolitan area 0.174∗∗ 0.171∗∗ 0.154∗∗ 0.163∗∗ 0.073
(0.055) (0.056) (0.055) (0.056) (0.056)

Constant -0.505∗∗∗ -0.419∗∗∗ -0.508∗∗∗ -0.555∗∗∗ -0.457∗∗∗

(0.079) (0.086) (0.084) (0.077) (0.089)

Observations 1521 1501 1519 1505 1498

Notes: ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001. OLS regressions with robust standard errors in parentheses

estimating the effects of income rank information provision on the life satisfaction in the reference group. The

dependent variable is life satisfaction (0: Extremely unsatisfied, 100: Extremely satisfied). The dependent

variable is standardized by subtracting the control group mean from each observation and then dividing by

the control group standard deviation. The control variables used in the analysis are treatment, misperception

about the income rank in the reference group corresponding to the treatment, and demographic characteris-

tics. The treatment is an indicator for being in the respective treatment group. The misperception is belief

minus actual position, and the difference in percentage points is divided by 100, so a misperception of 0.01

means that the believed rank is 1 percentage point higher than the actual position. Demographic characteris-

tics are defined as binary variables. Spouse is an indicator for living with spouse, Child(ren) for living with a

child or children, High education for having a master’s degree or higher level of education, Metropolitan area

for living in the capital region of Finland (Helsinki, Espoo, Vantaa or Kauniainen). Female, High education,

and Metropolitan area are taken from SF’s registers.
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Table D5. OLS results for the effect of income rank information on job satisfaction

(1) (2) (3) (4) (5)
Age Municipality Education Occupation National

Misperception 0.228 -0.026 0.297 -0.031 0.029
(0.199) (0.224) (0.187) (0.162) (0.222)

Treatment -0.015 0.121 -0.035 0.004 0.023
(0.063) (0.085) (0.074) (0.061) (0.084)

Treatment × Misperception 0.208 0.372 -0.246 0.079 0.009
(0.290) (0.300) (0.258) (0.216) (0.303)

Female 0.098 0.123∗ 0.024 0.078 0.054
(0.054) (0.054) (0.055) (0.055) (0.055)

High education 0.114 0.205∗∗ 0.123 0.170∗∗ 0.183∗∗

(0.066) (0.064) (0.067) (0.065) (0.065)

Spouse 0.072 0.063 0.116 0.141∗ 0.163∗

(0.072) (0.070) (0.073) (0.069) (0.072)

Child(ren) 0.115 0.110 0.142∗ 0.089 0.098
(0.068) (0.065) (0.068) (0.066) (0.069)

Metropolitan area 0.123 0.038 0.117 0.047 -0.017
(0.064) (0.065) (0.063) (0.063) (0.064)

Constant -0.204∗∗ -0.243∗∗ -0.192∗ -0.258∗∗∗ -0.247∗∗

(0.077) (0.090) (0.086) (0.077) (0.087)

Observations 1413 1398 1400 1400 1393

Notes: ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001. OLS regressions with robust standard errors in parentheses es-
timating the effects of income rank information provision on the job satisfaction in the reference group. The
dependent variable is job satisfaction (0: Extremely unsatisfied, 100: Extremely satisfied). The dependent
variable is standardized by subtracting the control group mean from each observation and then dividing by
the control group standard deviation. The control variables used in the analysis are treatment, misperception
about the income rank in the reference group corresponding to the treatment, and demographic characteris-
tics. The treatment is an indicator for being in the respective treatment group. The misperception is belief
minus actual position, and the difference in percentage points is divided by 100, so a misperception of 0.01
means that the believed rank is 1 percentage point higher than the actual position. Demographic characteris-
tics are defined as binary variables. Spouse is an indicator for living with spouse, Child(ren) for living with a
child or children, High education for having a master’s degree or higher level of education, Metropolitan area
for living in the capital region of Finland (Helsinki, Espoo, Vantaa or Kauniainen). Female, High education,
and Metropolitan area are taken from SF’s registers.
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Table D6. OLS results for the effect of income rank information on job meaningfulness

(1) (2) (3) (4) (5)
Age Municipality Education Occupation National

Misperception 0.082 0.109 0.261 -0.135 0.114
(0.182) (0.206) (0.170) (0.143) (0.209)

Treatment 0.008 0.071 -0.051 -0.053 0.010
(0.062) (0.084) (0.072) (0.061) (0.084)

Treatment × Misperception 0.172 0.136 -0.123 -0.131 0.042
(0.278) (0.294) (0.239) (0.203) (0.297)

Female 0.354∗∗∗ 0.335∗∗∗ 0.263∗∗∗ 0.354∗∗∗ 0.322∗∗∗

(0.052) (0.054) (0.053) (0.055) (0.054)

High education 0.146∗ 0.234∗∗∗ 0.130 0.204∗∗ 0.170∗∗

(0.065) (0.063) (0.068) (0.066) (0.066)

Spouse 0.081 0.073 0.163∗ 0.140∗ 0.139∗

(0.069) (0.071) (0.072) (0.069) (0.069)

Child(ren) 0.214∗∗ 0.171∗∗ 0.167∗ 0.167∗ 0.129
(0.065) (0.065) (0.067) (0.068) (0.067)

Metropolitan area 0.088 0.025 0.080 -0.020 -0.064
(0.063) (0.065) (0.064) (0.065) (0.066)

Constant -0.420∗∗∗ -0.365∗∗∗ -0.356∗∗∗ -0.447∗∗∗ -0.343∗∗∗

(0.075) (0.088) (0.083) (0.075) (0.084)

Observations 1413 1398 1400 1400 1393

Notes: ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001. OLS regressions with robust standard errors in parentheses
estimating the effects of income rank information provision on the job meaningfulness in the reference group.
The dependent variable is how meaningful one feels with her current job, measured with a slider (0: Not at
all meaningful, 100: Very meaningful). The dependent variable is standardized by subtracting the control
group mean from each observation and then dividing by the control group standard deviation. The control
variables include treatment, and demographic characteristics. The treatment is an indicator for being in
the respective treatment group. The misperception is belief minus actual position, and the difference in
percentage points is divided by 100, so a misperception of 0.01 means that the believed rank is 1 percentage
point higher than the actual position. Demographic characteristics are defined as binary variables. Spouse is
an indicator for living with spouse, Child(ren) for living with a child or children, High education for having
a master’s degree or higher level of education, Metropolitan area for living in the capital region of Finland
(Helsinki, Espoo, Vantaa or Kauniainen). Female, High education, and Metropolitan area are taken from
SF’s registers.
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Table D7. Linear spline results for the effect of income rank information on satisfaction with
disposable income (symmetry of effect)

(1) (2) (3) (4) (5)
Age Municipality Education Occupation National

Misperception 0.051 0.678∗∗∗ 0.587∗∗∗ 0.223 0.495∗

(0.189) (0.201) (0.165) (0.138) (0.202)

Treatment 0.076 -0.013 -0.037 -0.068 0.109
(0.066) (0.080) (0.075) (0.070) (0.086)

Treatment × Misperception -0.424 -0.639∗ -0.639∗ -0.545∗ -0.116
(0.301) (0.289) (0.262) (0.264) (0.306)

Treatment × Misperception+ -1.502∗ -0.809 -1.035 -0.168 0.201
(0.606) (0.741) (0.653) (0.493) (0.859)

Female -0.214∗∗∗ -0.152∗∗ -0.203∗∗∗ -0.226∗∗∗ -0.211∗∗∗

(0.048) (0.049) (0.049) (0.050) (0.052)

High education 0.416∗∗∗ 0.357∗∗∗ 0.303∗∗∗ 0.374∗∗∗ 0.386∗∗∗

(0.057) (0.056) (0.060) (0.062) (0.061)

Spouse 0.203∗∗ 0.234∗∗∗ 0.202∗∗ 0.162∗ 0.198∗∗

(0.064) (0.063) (0.065) (0.067) (0.066)

Child(ren) -0.078 -0.018 0.055 0.009 -0.008
(0.059) (0.059) (0.060) (0.063) (0.063)

Metropolitan area 0.279∗∗∗ 0.266∗∗∗ 0.302∗∗∗ 0.284∗∗∗ 0.236∗∗∗

(0.055) (0.056) (0.057) (0.060) (0.060)

Constant -0.144∗ -0.082 -0.111 -0.137 -0.071
(0.069) (0.079) (0.074) (0.070) (0.084)

Observations 1521 1501 1519 1505 1498

Notes: ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001. OLS regressions with robust standard errors in parentheses
estimating the effects of income rank information provision on the income satisfaction in the reference group.
The dependent variable is how pleased/disappointed one feels with her disposable income, measured with
a slider (0: Disappointed, 50: Neither disappointed nor pleased, 100: Pleased). The dependent variable is
standardized by subtracting the control group mean from each observation and then dividing by the control
group standard deviation. The control variables include treatment, misperception about the income rank in
the reference group corresponding to the treatment, a piecewise function of misperception (Misperception+

equals the value if the misperception is positive, otherwise zero), and demographic characteristics. The
treatment is an indicator for being in the respective treatment group. The misperception is belief minus
actual position, and the difference in percentage points is divided by 100, so a misperception of 0.01 means
that the believed rank is 1 percentage point higher than the actual position. Demographic characteristics
are defined as binary variables. Spouse is an indicator for living with spouse, Child(ren) for living with a
child or children, High education for having a master’s degree or higher level of education, Metropolitan area
for living in the capital region of Finland (Helsinki, Espoo, Vantaa or Kauniainen). Female, High education,
and Metropolitan area are taken from SF’s registers.
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Table D8. Linear spline results for the effect of income rank information on fairness of own
income (symmetry of effect)

(1) (2) (3) (4) (5)
Age Municipality Education Occupation National

Misperception 0.036 0.337 0.446∗∗ 0.285∗ 0.266
(0.193) (0.205) (0.169) (0.133) (0.207)

Treatment 0.154∗ 0.046 0.033 0.051 0.080
(0.066) (0.081) (0.073) (0.067) (0.084)

Treatment × Misperception -0.262 -0.700∗ -0.488∗ -0.291 -0.270
(0.299) (0.286) (0.248) (0.253) (0.310)

Treatment × Misperception+ -0.031 -0.973 -0.916 0.025 0.053
(0.558) (1.423) (0.695) (0.456) (0.600)

Female -0.193∗∗∗ -0.200∗∗∗ -0.273∗∗∗ -0.310∗∗∗ -0.232∗∗∗

(0.048) (0.049) (0.049) (0.049) (0.052)

High education 0.288∗∗∗ 0.238∗∗∗ 0.215∗∗∗ 0.214∗∗∗ 0.237∗∗∗

(0.051) (0.054) (0.057) (0.057) (0.056)

Spouse 0.151∗ 0.215∗∗∗ 0.192∗∗ 0.173∗∗ 0.165∗

(0.061) (0.065) (0.065) (0.065) (0.064)

Child(ren) -0.073 -0.004 -0.020 0.007 0.007
(0.055) (0.059) (0.057) (0.059) (0.059)

Metropolitan area 0.112∗ 0.068 0.198∗∗∗ 0.123∗ 0.085
(0.052) (0.055) (0.052) (0.054) (0.055)

Constant -0.052 -0.054 -0.000 -0.020 -0.029
(0.071) (0.081) (0.075) (0.071) (0.083)

Observations 1521 1501 1519 1505 1498

Notes: ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001. OLS regressions with robust standard errors in parentheses
estimating the effects of income rank information on the perceived fairness of one’s income relative to
others in the reference group. The dependent variable is perceived fairness, measured with a slider (0:
Unfairly low, 50: Fair, 100: Unfairly high) and recoded as 50 - abs(slider value - 50) to reflect range
from Unfair to Fair. The dependent variable is standardized by subtracting the control group mean from
each observation and then dividing by the control group standard deviation. The control variables include
treatment, misperception about the income rank in the reference group corresponding to the treatment,
a piecewise function of misperception (Misperception+ equals the value if the misperception is positive,
otherwise zero), and demographic characteristics. The treatment is an indicator for being in the respective
treatment group. The misperception is belief minus actual position, and the difference in percentage points
is divided by 100, so a misperception of 0.01 means that the believed rank is 1 percentage point higher than
the actual position. Demographic characteristics are defined as binary variables. Spouse is an indicator for
living with spouse, Child(ren) for living with a child or children, High education for having a master’s degree
or higher level of education, Metropolitan area for living in the capital region of Finland (Helsinki, Espoo,
Vantaa or Kauniainen). Female, High education, and Metropolitan area are taken from SF’s registers.
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Table D9. Linear spline results for the effect of income rank information on wage satisfaction
(symmetry of effect)

(1) (2) (3) (4) (5)
Age Municipality Education Occupation National

Misperception 0.025 0.471∗ 0.484∗ 0.029 0.309
(0.200) (0.219) (0.188) (0.166) (0.224)

Treatment 0.093 0.141 -0.011 -0.043 0.239∗∗

(0.074) (0.088) (0.084) (0.075) (0.092)

Treatment × Misperception -0.169 0.288 -0.629∗ -0.206 0.525
(0.315) (0.313) (0.279) (0.276) (0.335)

Treatment × Misperception+ -0.207 -3.234∗∗∗ -0.435 -0.001 -0.977
(0.721) (0.867) (0.891) (0.515) (0.765)

Female -0.188∗∗∗ -0.112∗ -0.128∗ -0.143∗∗ -0.126∗

(0.053) (0.053) (0.054) (0.055) (0.055)

High education 0.397∗∗∗ 0.318∗∗∗ 0.325∗∗∗ 0.371∗∗∗ 0.399∗∗∗

(0.063) (0.064) (0.065) (0.068) (0.064)

Spouse 0.134∗ 0.121 0.139∗ 0.201∗∗ 0.093
(0.067) (0.067) (0.068) (0.069) (0.067)

Child(ren) -0.020 -0.004 0.057 -0.010 0.015
(0.063) (0.063) (0.063) (0.065) (0.064)

Metropolitan area 0.167∗∗ 0.176∗∗ 0.199∗∗∗ 0.179∗∗ 0.133∗

(0.060) (0.061) (0.060) (0.065) (0.061)

Constant -0.123 -0.042 -0.103 -0.199∗∗ -0.072
(0.070) (0.085) (0.083) (0.073) (0.086)

Observations 1413 1398 1400 1400 1393

Notes: ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001. OLS regressions with robust standard errors in parentheses

estimating the effects of income rank information provision on the wage satisfaction in the reference group.

The dependent variable is how satisfied one feels with how much she earns in the current job, measured

with a slider (0: Not at all satisfied, 100: Very satisfied). The dependent variable is standardized by

subtracting the control group mean from each observation and then dividing by the control group standard

deviation. The control variables include treatment, misperception about the income rank in the reference

group corresponding to the treatment, a piecewise function of misperception (Misperception+ equals the

value if the misperception is positive, otherwise zero), and demographic characteristics. The treatment is

an indicator for being in the respective treatment group. The misperception is belief minus actual position,

and the difference in percentage points is divided by 100, so a misperception of 0.01 means that the believed

rank is 1 percentage point higher than the actual position. Demographic characteristics are defined as binary

variables. Spouse is an indicator for living with spouse, Child(ren) for living with a child or children, High

education for having a master’s degree or higher level of education, Metropolitan area for living in the capital

region of Finland (Helsinki, Espoo, Vantaa or Kauniainen). Female, High education, and Metropolitan area

are taken from SF’s registers.
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Table D10. Linear spline results for the effect of income rank information on life satisfaction
(symmetry of effect)

(1) (2) (3) (4) (5)
Age Municipality Education Occupation National

Misperception 0.216 0.442∗ 0.422∗ 0.154 0.363
(0.183) (0.189) (0.166) (0.140) (0.194)

Treatment 0.001 -0.003 -0.010 0.006 0.032
(0.068) (0.079) (0.076) (0.068) (0.084)

Treatment × Misperception -0.281 -0.129 -0.216 -0.284 -0.160
(0.292) (0.279) (0.257) (0.225) (0.302)

Treatment × Misperception+ -0.024 0.115 -0.193 -0.390 0.257
(0.716) (1.021) (0.707) (0.475) (0.578)

Female 0.017 0.085 0.019 0.159∗∗ 0.068
(0.049) (0.050) (0.050) (0.050) (0.050)

High education 0.224∗∗∗ 0.233∗∗∗ 0.211∗∗∗ 0.213∗∗∗ 0.214∗∗∗

(0.056) (0.055) (0.058) (0.054) (0.055)

Spouse 0.472∗∗∗ 0.400∗∗∗ 0.500∗∗∗ 0.417∗∗∗ 0.447∗∗∗

(0.070) (0.069) (0.071) (0.068) (0.067)

Child(ren) 0.110 0.114 0.174∗∗ 0.135∗ 0.144∗

(0.061) (0.060) (0.061) (0.061) (0.060)

Metropolitan area 0.174∗∗ 0.171∗∗ 0.154∗∗ 0.165∗∗ 0.073
(0.055) (0.057) (0.055) (0.056) (0.056)

Constant -0.505∗∗∗ -0.419∗∗∗ -0.507∗∗∗ -0.555∗∗∗ -0.458∗∗∗

(0.079) (0.086) (0.084) (0.077) (0.089)

Observations 1521 1501 1519 1505 1498

Notes: ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001. OLS regressions with robust standard errors in parentheses
estimating the effects of income rank information provision on the wage satisfaction in the reference group.
The dependent variable is life satisfaction (0: Extremely unsatisfied, 100: Extremely satisfied). The depen-
dent variable is standardized by subtracting the control group mean from each observation and then dividing
by the control group standard deviation. The control variables include treatment, misperception about the
income rank in the reference group corresponding to the treatment, a piecewise function of misperception
(Misperception+ equals the value if the misperception is positive, otherwise zero), and demographic charac-
teristics. The treatment is an indicator for being in the respective treatment group. The misperception is
belief minus actual position, and the difference in percentage points is divided by 100, so a misperception
of 0.01 means that the believed rank is 1 percentage point higher than the actual position. Demographic
characteristics are defined as binary variables. Spouse is an indicator for living with spouse, Child(ren)
for living with a child or children, High education for having a master’s degree or higher level of educa-
tion, Metropolitan area for living in the capital region of Finland (Helsinki, Espoo, Vantaa or Kauniainen).
Female, High education, and Metropolitan area are taken from SF’s registers.
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Table D11. Linear spline results for the effect of income rank information on job satisfaction
(symmetry of effect)

(1) (2) (3) (4) (5)
Age Municipality Education Occupation National

Misperception 0.227 -0.024 0.298 -0.031 0.030
(0.199) (0.224) (0.187) (0.162) (0.222)

Treatment -0.075 0.139 -0.015 -0.004 0.042
(0.077) (0.088) (0.085) (0.075) (0.093)

Treatment × Misperception -0.054 0.434 -0.181 0.051 0.075
(0.354) (0.311) (0.291) (0.256) (0.340)

Treatment × Misperception+ 1.137 -0.521 -0.343 0.098 -0.327
(0.724) (0.969) (0.923) (0.545) (0.752)

Female 0.095 0.127∗ 0.026 0.077 0.056
(0.054) (0.054) (0.055) (0.055) (0.055)

High education 0.117 0.201∗∗ 0.121 0.170∗∗ 0.180∗∗

(0.066) (0.064) (0.067) (0.065) (0.065)

Spouse 0.071 0.063 0.115 0.141∗ 0.162∗

(0.072) (0.070) (0.073) (0.069) (0.072)

Child(ren) 0.113 0.110 0.141∗ 0.089 0.098
(0.068) (0.065) (0.068) (0.066) (0.069)

Metropolitan area 0.120 0.037 0.117 0.047 -0.017
(0.064) (0.065) (0.063) (0.064) (0.064)

Constant -0.201∗∗ -0.243∗∗ -0.191∗ -0.258∗∗∗ -0.246∗∗

(0.077) (0.090) (0.086) (0.077) (0.087)

Observations 1413 1398 1400 1400 1393

Notes: ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001. OLS regressions with robust standard errors in parentheses
estimating the effects of income rank information provision on the wage satisfaction in the reference group.
The dependent variable is job satisfaction (0: Extremely unsatisfied, 100: Extremely satisfied). The depen-
dent variable is standardized by subtracting the control group mean from each observation and then dividing
by the control group standard deviation. The control variables include treatment, misperception about the
income rank in the reference group corresponding to the treatment, a piecewise function of misperception
(Misperception+ equals the value if the misperception is positive, otherwise zero), and demographic charac-
teristics. The treatment is an indicator for being in the respective treatment group. The misperception is
belief minus actual position, and the difference in percentage points is divided by 100, so a misperception
of 0.01 means that the believed rank is 1 percentage point higher than the actual position. Demographic
characteristics are defined as binary variables. Spouse is an indicator for living with spouse, Child(ren)
for living with a child or children, High education for having a master’s degree or higher level of educa-
tion, Metropolitan area for living in the capital region of Finland (Helsinki, Espoo, Vantaa or Kauniainen).
Female, High education, and Metropolitan area are taken from SF’s registers.
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Table D12. Linear spline results for the effect of income rank information on job meaning-
fulness (symmetry of effect)

(1) (2) (3) (4) (5)
Age Municipality Education Occupation National

Misperception 0.083 0.112 0.260 -0.136 0.113
(0.182) (0.206) (0.170) (0.143) (0.209)

Treatment 0.014 0.091 -0.070 -0.122 0.000
(0.073) (0.088) (0.082) (0.077) (0.093)

Treatment × Misperception 0.196 0.207 -0.183 -0.365 0.005
(0.333) (0.308) (0.267) (0.249) (0.326)

Treatment × Misperception+ -0.107 -0.588 0.315 0.790 0.180
(0.764) (0.973) (0.778) (0.570) (0.815)

Female 0.354∗∗∗ 0.339∗∗∗ 0.260∗∗∗ 0.352∗∗∗ 0.321∗∗∗

(0.052) (0.054) (0.053) (0.055) (0.055)

High education 0.146∗ 0.230∗∗∗ 0.131 0.208∗∗ 0.172∗∗

(0.065) (0.063) (0.068) (0.066) (0.066)

Spouse 0.081 0.073 0.163∗ 0.141∗ 0.140∗

(0.069) (0.071) (0.072) (0.069) (0.069)

Child(ren) 0.214∗∗ 0.172∗∗ 0.167∗ 0.166∗ 0.129
(0.065) (0.065) (0.067) (0.068) (0.067)

Metropolitan area 0.088 0.024 0.080 -0.026 -0.064
(0.063) (0.065) (0.064) (0.065) (0.066)

Constant -0.420∗∗∗ -0.365∗∗∗ -0.356∗∗∗ -0.446∗∗∗ -0.343∗∗∗

(0.075) (0.088) (0.083) (0.075) (0.084)

Observations 1413 1398 1400 1400 1393

Notes: ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001. OLS regressions with robust standard errors in parentheses
estimating the effects of income rank information provision on the wage satisfaction in the reference group.
The dependent variable is how meaningful one feels with her current job, measured with a slider (0: Not at
all meaningful, 100: Very meaningful). The dependent variable is standardized by subtracting the control
group mean from each observation and then dividing by the control group standard deviation. The control
variables include treatment, misperception about the income rank in the reference group corresponding to
the treatment, a piecewise function of misperception (Misperception+ equals the value if the misperception
is positive, otherwise zero), and demographic characteristics. The treatment is an indicator for being in
the respective treatment group. The misperception is belief minus actual position, and the difference in
percentage points is divided by 100, so a misperception of 0.01 means that the believed rank is 1 percentage
point higher than the actual position. Demographic characteristics are defined as binary variables. Spouse is
an indicator for living with spouse, Child(ren) for living with a child or children, High education for having
a master’s degree or higher level of education, Metropolitan area for living in the capital region of Finland
(Helsinki, Espoo, Vantaa or Kauniainen). Female, High education, and Metropolitan area are taken from
SF’s registers.
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Table D13. Test equality of the coefficient of Treatment×Misperception across the reference groups

Outcome Pairwise test of equality
Joint

equality

Nat vs. Age Nat vs. Muni Nat vs. Edu Nat vs. Occu Age vs. Muni Age vs. Edu Age vs. Occu Muni vs. Edu Muni vs. Occu Edu vs. Occu

Income satisfaction -0.768 vs. -0.074 -0.735 vs. -0.074 -0.871 vs. -0.074 -0.594 vs. -0.074 -0.768 vs. -0.735 -0.768 vs. -0.871 -0.768 vs. -0.594 -0.735 vs. -0.871 -0.735 vs. -0.594 -0.871 vs. -0.594
p-value 0.021 0.029 0.008 0.077 0.909 0.713 0.514 0.633 0.616 0.265 0.072
Adjusted p-value 0.193 0.232 0.077 0.542 0.909 1.000 1.000 1.000 1.000 1.000

Fairness of income -0.269 vs. -0.259 -0.816 vs. -0.259 -0.694 vs. -0.259 -0.283 vs. -0.259 -0.269 vs. -0.816 -0.269 vs. -0.694 -0.269 vs. -0.283 -0.816 vs. -0.694 -0.816 vs. -0.283 -0.694 vs. -0.283
p-value 0.972 0.066 0.132 0.932 0.063 0.118 0.957 0.673 0.062 0.088 0.118
Adjusted p-value 0.972 0.529 0.662 1.000 0.566 0.711 1.000 1.000 0.624 0.615

Wage satisfaction -0.216 vs. 0.329 -0.101 vs. 0.329 -0.712 vs. 0.329 -0.207 vs. 0.329 -0.216 vs. -0.101 -0.216 vs. -0.712 -0.216 vs. -0.207 -0.101 vs. -0.712 -0.101 vs. -0.207 -0.712 vs. -0.207
p-value 0.089 0.190 0.001 0.086 0.724 0.099 0.973 0.053 0.732 0.056 0.028
Adjusted p-value 0.535 0.762 0.012 0.603 1.000 0.496 0.973 0.476 1.000 0.450

Notes: The null hypothesis of the pairwise tests is that the coefficients of Treatment×Misperception are equal between a pair of treated groups. The

null hypothesis of the joint test of equality is that the coefficient of Treatment×Misperception is equal across the five regressions of the corresponding

reference groups. The null hypothesis of the joint test of significance is that the coefficient of the interaction term is equal to zero in all the five

regressions. For the pairwise tests, the p-value is unadjusted for a single test and the adjusted p-value is Holm’s adjusted p-value for the 10 pairwise

tests of each outcome. For the joint tests, the p-value does not need to be adjusted. The comparisons with p < 0.05 are highlighted with p-value

in bold font and light gray background. The sizes of the estimates are shown for each outcome above the p-values. The estimates of the coefficients

of Treatment×Misperception are from the regression results in Tables D1, D2, and D3. The test procedure: 1) Stack the data by duplicating the

control group 4 times, so that there become ‘five’ control groups. 2) Each (identical) control group is paired with one treated group and used in one

regression for each outcome. 3) The method, Seemingly Unrelated Regression (Weesie, 1999), is used to combine the five regression results and produce

a simultaneous covariance matrix. 4) Such stacking means the five control groups are the same and the five regressions have inter-dependent samples.

To account for the problem of a non-zero covariance between the estimators of the regressions, cluster robust standard error (cluster at subject-level)

is used.
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Table D14. Effect of income rank information on earned income (log) in 2021

(1) (2) (3) (4) (5)
Age Municipality Education Occupation National

Misperception -0.842∗∗∗ -0.726∗∗ -0.799∗∗∗ -0.670∗∗∗ -0.659∗

(0.236) (0.271) (0.211) (0.176) (0.304)

Treatment 0.081 0.076 -0.020 0.083 -0.129
(0.076) (0.109) (0.087) (0.063) (0.117)

Misperception × Treatment 0.336 0.374 0.254 0.546∗ -0.414
(0.363) (0.389) (0.286) (0.230) (0.419)

Female -0.306∗∗∗ -0.315∗∗∗ -0.349∗∗∗ -0.314∗∗∗ -0.344∗∗∗

(0.051) (0.055) (0.055) (0.051) (0.055)

High education 0.256∗∗∗ 0.277∗∗∗ 0.380∗∗∗ 0.264∗∗∗ 0.308∗∗∗

(0.054) (0.058) (0.060) (0.057) (0.057)

Spouse -0.077 -0.059 0.145 0.063 0.051
(0.068) (0.075) (0.078) (0.068) (0.070)

Child(ren) 0.223∗∗ 0.194∗ 0.156∗ 0.083 0.152∗

(0.074) (0.076) (0.071) (0.064) (0.070)

Metropolitan area 0.012 0.108 0.135∗ 0.078 0.163∗∗

(0.060) (0.062) (0.059) (0.059) (0.059)

Constant -0.120 -0.186 -0.327∗∗∗ -0.120 -0.229∗

(0.071) (0.098) (0.096) (0.075) (0.103)

Observations 1508 1492 1511 1493 1489

Notes: ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001. OLS regressions with robust standard errors in parentheses
estimating the effects of income rank information provision on earned income in 2022. The dependent
variable is earned income consisting of cash salary items, compensation for employment-related costs and
in-kind benefits. The dependent variable is standardized by subtracting the control group mean from each
observation and then dividing by the control group standard deviation. Treatment is an indicator for being in
the respective treatment group. The misperception is belief minus rank in the reference group corresponding
to treatment, and the difference in percentage points is divided by 100, so a misperception of 0.01 means
that the believed rank is 1 percentage point higher than the actual rank. Data include all individuals who
completed the survey.
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Table D15. Effect of income rank information on earned income (log) in 2022

(1) (2) (3) (4) (5)
Age Municipality Education Occupation National

Misperception -0.740∗∗ -0.555∗ -0.717∗∗ -0.606∗∗ -0.560
(0.248) (0.280) (0.228) (0.188) (0.300)

Treatment 0.105 -0.033 -0.026 0.028 -0.094
(0.070) (0.114) (0.088) (0.067) (0.110)

Misperception × Treatment 0.455 0.230 0.236 0.262 -0.245
(0.338) (0.416) (0.290) (0.235) (0.405)

Female -0.309∗∗∗ -0.331∗∗∗ -0.353∗∗∗ -0.295∗∗∗ -0.389∗∗∗

(0.049) (0.061) (0.056) (0.053) (0.054)

High education 0.252∗∗∗ 0.279∗∗∗ 0.347∗∗∗ 0.233∗∗∗ 0.280∗∗∗

(0.052) (0.060) (0.060) (0.058) (0.056)

Spouse -0.021 -0.079 0.115 0.027 0.063
(0.069) (0.073) (0.073) (0.066) (0.070)

Child(ren) 0.269∗∗∗ 0.247∗∗ 0.239∗∗∗ 0.159∗ 0.227∗∗

(0.072) (0.079) (0.070) (0.069) (0.071)

Metropolitan area 0.020 0.117 0.118 0.121∗ 0.132∗

(0.059) (0.064) (0.061) (0.059) (0.061)

Constant -0.180∗ -0.166 -0.334∗∗∗ -0.150∗ -0.235∗

(0.075) (0.099) (0.098) (0.075) (0.101)

Observations 1507 1490 1511 1493 1487

Notes: ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001. OLS regressions with robust standard errors in parentheses
estimating the effects of income rank information provision on earned income in 2021. The dependent
variable is earned income consisting of cash salary items, compensation for employment-related costs and
in-kind benefits. The dependent variable is standardized by subtracting the control group mean from each
observation and then dividing by the control group standard deviation. Treatment is an indicator for being in
the respective treatment group. The misperception is belief minus rank in the reference group corresponding
to treatment, and the difference in percentage points is divided by 100, so a misperception of 0.01 means
that the believed rank is 1 percentage point higher than the actual rank. Data include all individuals who
completed the survey.
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Appendix E Robustness / specification curve analysis

Table E1. Main and alternative specifications

Decision Main specification Alternative specifications

A) Which observations to
include (Exclusion criteria 1
to 4: 3× 2× 2× 2 variations)

Include all observations Drop observation if: 1)
misperception > 95% or
misperception > 90%; 2) incomplete
answers; 3) mismatch between
register data and self-reported data
in relevant treatment: education if in
education or occupation if in
occupation or municipality of
residence if in municipality or birth
year if in age; 4) survey completion
time among the longest 5%

B) Operationalizing
misperceptions (Five
definitions: 5 variations)

Belief - actual rank as
percentile, rescaled as
between -1 and 1

1) Belief - actual rank as decile,
rescaled; 2) Belief - actual rank as
quintile, rescaled; 3) Equals -1/0/1
when misperception in percentile
falls in [−1, 0.1)/[−0.1, 0.1]/(0.1, 1];
4) Dummy for positive/non-positive
misperception

C) Choice of covariates
(Treatment-dummy, Rank in
the corresponding reference
group, other main control
covariates, labor market
variables, and survey
variables: 2× 2× 2× 2× 2
variations)

Treatment-dummy and
actual rank in the
corresponding reference
group

1) Other control covariates: Female,
Spouse, Child(ren), Metropolitan
area, High education; 2) Labor
market variables: occupation at
two-digit level, union membership,
current employment status; 3)
Survey related variables: order of
survey question blocks, pages, and
questions, total survey completion
time

Notes: This table summarizes the main and alternative reasonable specifications used to in the specification
curve analysis. The first column lists the three data analytical decisions. The middle column shows the main
specification as defined in the pre-analysis plan (except the control covariates that are not pre-registered)
and used in the analyses in Section 3. The third column lists reasonable alternative analytical choices. For
the definitions of misperception, when defined as percentile, the misperception ranges between -1 and 1 with
the step of 0.01. When defined as decile (quintile), the range is also between -1 and 1 but the step is 0.1
(0.2). The specification curve analysis is conducted for each of the outcomes: Fairness of own disposable
income, Satisfaction with disposable income, Wage satisfaction, Life satisfaction, Job satisfaction and Job
meaningfulness. OLS regression is used. We apply heteroskedasticity-consistent standard error (hc3) in the
OLS regressions.
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Table E3. Joint tests for inferential specification curves

Outcome Treatment Test statistic Observed result P value

Income satisfaction Education Share of significant results 3648 of 3648 specifications P < 0.002

Median effect size Rank info. decreases the slope
of misperception by 0.697 SD

P < 0.002

Aggregate all P -values Stouffer Z = 215.08 P < 0.002

Occupation Share of significant results 3306 of 3666 specifications P < 0.002

Median effect size Rank info. decreases the slope
of misperception by 0.452 SD

P = 0.010

Aggregate all P -values Stouffer Z = 164.91 P < 0.002

Municipality Share of significant results 2823 of 3468 specifications P = 0.002

Median effect size Rank info. decreases the slope
of misperception by 0.650 SD

P < 0.002

Aggregate all P -values Stouffer Z = 162.15 P < 0.002

Age Share of significant results 3282 of 3648 specifications P = 0.004

Median effect size Rank info. decreases the slope
of misperception by 0.830 SD

P < 0.002

Aggregate all P -values Stouffer Z = 207.01 P < 0.002

Fairness of income Education Share of significant results 3111 of 3648 specifications P = 0.004

Median effect size Rank info. decreases the slope
of misperception by 0.702 SD

P < 0.002

Aggregate all P -values Stouffer Z = 179.92 P < 0.002

Municipality Share of significant results 2859 of 3468 specifications P < 0.002

Median effect size Rank info. decreases the slope
of misperception by 0.791 SD

P < 0.002

Aggregate all P -values Stouffer Z = 199.05 P < 0.002

Wage satisfaction Education Share of significant results 3324 of 3744 specifications P < 0.002

Median effect size Rank info. decreases the slope
of misperception by 0.612 SD

P < 0.002

Aggregate all P -values Stouffer Z = 172.85 P < 0.002

Life satisfaction Occupation Share of significant results 1245 of 3672 specifications P = 0.040

Median effect size Rank info. decreases the slope
of misperception by 0.341 SD

P = 0.026

Aggregate all P -values Stouffer Z = 106.11 P = 0.034

Notes: For each outcome and treatment, we shuffled the treatment dummy for 500 times and estimated all the specifications in
Table E1 with each shuffled sample. The share of significant results is the proportion of significant results with the dominant
sign out of all specifications. The Stouffer Z-value is constructed by converting each P -value to a Z-score and computing
the weighted average of the Z-scores with the weight equal to 1 divided by the square root of the number of the P -values
(specifications). Each overall P -value is computed by the proportion of shuffled samples leading to a test statistic at least as
extreme as in the observed sample. I.e., when there are 50 out of 500 shuffled samples showing a share of significant results that
is larger than the share of the observed sample, the p-value is 0.10. When no shuffled sample is as extreme as the observed, we
report P < 0.002 because it is less frequent than 1 out of the 500 shuffled samples.
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Figure E2. Descriptive specification curve: Satisfaction with own disposable income
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Notes: The figures show the descriptive specification curves for satisfaction with own disposable income for the five treatments. In the top panel of
each figure, each dot depicts the estimate of the effect of Treatment×Misperception on feeling disappointed/pleased with own disposable income.
The dots vertically aligned below in the bottom panel indicate the model specification behind those estimates. For treatment national, a total of
1920 specifications were estimated. For each of the other four treatments, a total of around 3840 specifications were estimated; to facilitate visual
inspection, the estimates are sorted and one out of every 40 (20) estimates is plotted. NS, not significant (P >= 0.05). For comparison, the effect
size of the main specification of Table 2 is plotted. All estimations use robust standard errors.
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Figure E3. Descriptive specification curve: Perceived fairness of own disposable income
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Notes: The figures show the descriptive specification curves for perceived fairness of own disposable income for the four treatments. In the top panel of
each figure, each dot depicts the estimate of the effect of Treatment×Misperception on fairness of income. The dots vertically aligned below in the bottom
panel indicate the model specification behind those estimates. For treatment national, a total of 1920 specifications were estimated. For each of the other
four treatments, a total of around 3840 specifications were estimated; to facilitate visual inspection, the estimates are sorted and one out of every 40 (20)
estimates is plotted. NS, not significant (P >= 0.05). For comparison, the effect size of the main specification of Table 2 is plotted. All estimations use
robust standard errors.
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Figure E4. Descriptive specification curve: Wage satisfaction
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Notes: The figures show the descriptive specification curves for wage satisfaction for the five treatments. In the top panel of each figure, each dot depicts
the estimate of the effect of Treatment×Misperception on wage satisfaction. The dots vertically aligned below in the bottom panel indicate the model
specification behind those estimates. For treatment national, a total of 1920 specifications were estimated. For each of the other four treatments, a total
of around 3840 specifications were estimated; to facilitate visual inspection, the estimates are sorted and one out of every 40 (20) estimates is plotted. NS,
not significant (P >= 0.05). For comparison, the effect size of the main specification of Table 2 is plotted. All estimations use robust standard errors.
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Figure E5. Descriptive specification curve: Life satisfaction
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Notes: The figures show the descriptive specification curves for life satisfaction for the five treatments. In the top panel of each figure, each dot depicts the
estimate of the effect of Treatment×Misperception on life satisfaction. The dots vertically aligned below in the bottom panel indicate the model specification
behind those estimates. For treatment national, a total of 1920 specifications were estimated. For each of the other four treatments, a total of around 3840
specifications were estimated; to facilitate visual inspection, the estimates are sorted and one out of every 40 (20) estimates is plotted. NS, not significant
(P >= 0.05). For comparison, the effect size of the main specification of Table 3 is plotted. All estimations use robust standard errors.

97



Figure E6. Descriptive specification curve: Job satisfaction
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Notes: The figures show the descriptive specification curves for job satisfaction for the five treatments. In the top panel of each figure, each dot depicts the
estimate of the effect of Treatment×Misperception on job satisfaction. The dots vertically aligned below in the bottom panel indicate the model specification
behind those estimates. For treatment national, a total of 1920 specifications were estimated. For each of the other four treatments, a total of around 3840
specifications were estimated; to facilitate visual inspection, the estimates are sorted and one out of every 40 (20) estimates is plotted. NS, not significant
(P >= 0.05). For comparison, the effect size of the main specification of Table 3 is plotted. All estimations use robust standard errors.
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Figure E7. Descriptive specification curve: Job meaningfulness
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Notes: The figures show the descriptive specification curves for perceived meaningfulness of job for the five treatments. In the top panel of each figure, each
dot depicts the estimate of the effect of Treatment×Misperception on feeling job is meaningful. The dots vertically aligned below in the bottom panel indicate
the model specification behind those estimates. For treatment national, a total of 1920 specifications were estimated. For each of the other four treatments,
a total of around 3840 specifications were estimated; to facilitate visual inspection, the estimates are sorted and one out of every 40 (20) estimates is plotted.
NS, not significant (P >= 0.05). For comparison, the effect size of the main specification of Table 3 is plotted. All estimations use robust standard errors.
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Figure E8. Observed and expected under-the-null specification curves: Satisfaction with
own disposable income

(a) Treatment (Education) × Misperception
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(b) Treatment (Occupation) × Misperception
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(c) Treatment (Municipality) × Misperception
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(d) Treatment (Age) × Misperception
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Notes: Observed and expected under-the-null specification curves for Satisfaction with own disposable in-
come. The expected curves are based on 500 shuffled samples where the randomly assigned variable, treat-
ment dummy, is shuffled. All specifications are estimated in each shuffled sample (3840 specifications). The
curves plot the estimate of the coefficient of the interaction term, Treatment×Misperception. The resulting
estimates for each shuffled sample are ranked from smallest to largest. The dashed lines depict the 2.5th,
50th and 97.5th percentiles for each of these ranked estimates.
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Figure E9. Observed and expected under-the-null specification curves: Fairness of own
income

(a) Treatment (Municipality) × Misperception
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Notes: Observed and expected under-the-null specification curves for Perceived fairness of own disposable
income. The expected curves are based on 500 shuffled samples where the randomly assigned variable,
treatment dummy, is shuffled. All specifications are estimated in each shuffled sample (3840 specifications).
The curves plot the estimate of the coefficient of the interaction term, Treatment ×Misperception. The
resulting estimates for each shuffled sample are ranked from smallest to largest. The dashed lines depict the
2.5th, 50th and 97.5th percentiles for each of these ranked estimates.
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Figure E10. Observed and expected under-the-null specification curves: Wage satisfaction

(a) Treatment (Education) × Misperception
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Notes: Observed and expected under-the-null specification curves for Wage satisfaction in treatment Ed-
ucation. The expected curves are based on 500 shuffled samples where the randomly assigned variable,
treatment dummy, is shuffled. All specifications are estimated in each shuffled sample (3840 specifications).
The curves plot the estimate of the coefficient of the interaction term, Treatment ×Misperception. The
resulting estimates for each shuffled sample are ranked from smallest to largest. The dashed lines depict the
2.5th, 50th and 97.5th percentiles for each of these ranked estimates.
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Figure E11. Observed and expected under-the-null specification curves: Life satisfaction

(a) Treatment (Occupation) × Misperception
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Notes: Observed and expected under-the-null specification curves for Life satisfaction in treatment Oc-
cupation. The expected curves are based on 500 shuffled samples where the randomly assigned variable,
treatment dummy, is shuffled. All specifications are estimated in each shuffled sample (3840 specifications).
The curves plot the estimate of the coefficient of the interaction term, Treatment ×Misperception. The
resulting estimates for each shuffled sample are ranked from smallest to largest. The dashed lines depict the
2.5th, 50th and 97.5th percentiles for each of these ranked estimates.
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