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a b s t r a c t 

This paper tests how people’s subjective well-being reacts when they compare themselves 

with other people of the same gender, and if this reaction differs between women and 

men. We implement a randomized control trial prompting some respondents to compare 

themselves with people of the same gender and leaving the reference group of others un- 

constrained. Treated women report higher income and leisure satisfaction. Evaluating sat- 

isfaction in relation to a given reference group may be cognitively demanding. When ac- 

counting for this, we find that the treatment also increases women’s health satisfaction. No 

or small effects are found for men, suggesting that the reference group affects subjective 

well-being reporting of men and women differently. 

© 2021 The Author(s). Published by Elsevier B.V. 

This is an open access article under the CC BY license 

( http://creativecommons.org/licenses/by/4.0/ ) 

 

1. Introduction 

In recent decades, in the US and in most European countries, women’s subjective well-being (SWB) has declined relative 

to men’s, despite women having reduced their disadvantage compared to men in education, the labor market, and civil 

rights ( Stevenson and Wolfers, 2009; Bertrand, 2020 ). A possible explanation for this puzzle ( Bertrand, 2011 ) emphasizes

the role of the gender composition of the reference group. In the past women mainly compared themselves with other 

women, while now they increasingly compare themselves with men. As women are more disadvantaged than men in many 

life domains (e.g., in the labor market), women should report higher (lower) SWB when they compare themselves with 

women (men). We test Bertrand’s hypothesis that women report higher SWB when they compare themselves with women 
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only, at least in domains where women are disadvantaged compared to men. 1 We also test what happens to men’s SWB

when men compare themselves with men only. These two tests have never been performed. 

We implement a randomized control trial (RCT) on a nationally representative sample of British respondents. We ex- 

perimentally assign the women’s reference group by randomly prompting some women to evaluate their SWB (measured 

as satisfaction with: health, income, amount of leisure time and life overall) by comparing themselves with women only 

(treatment group); we ask other women to answer the standard satisfaction questions used in most British surveys (control 

group). These standard satisfaction questions do not refer to an explicit reference group. To test for heterogeneity by gender, 

we implement the same test for men: men in the treatment group are prompted to compare themselves only with men,

men in the control group are asked the standard satisfaction questions. 

The estimated treatment effects are likely to differ across genders and satisfaction domains as they are likely to depend 

on the reference group considered by the individuals in the control group and the perceived gender gap in each domain. We

can make some hypotheses on the estimated treatment effects based on what we expect the perceived gender gap to be.

Consider the case of women who report their satisfaction about income: a domain where women are likely to believe they

are worse-off than men. If at least some women in the control group compare themselves with men and if women’s SWB

decreases with the perceived income of the reference group, women in the treatment group should report higher income 

satisfaction than those in the control group. This is because the reference group of the women in the treatment group

has lower perceived income than the reference group of the women in the control group. The estimated treatment effects 

for men and for satisfaction domains other than income are more difficult to predict. For example, the perceived gender 

health gap is uncertain (see also Section 3 ). Women live longer than men but there is mounting evidence suggesting that

gender discrimination, health practices biased towards men, and new trends in risk behaviors are harming women’s health 

more than men’s (see Ravindran et al., 2020 ; Vijayasingham et al., 2020; Amin et al., 2021; Feeny et al., 2021 ; Seedat and

Rondon, 2021, for a recent discussion) . 

The treatment modifies women’s satisfaction with income and leisure. We find that, when prompted to comprise their 

reference group solely of women, women report higher satisfaction with income and leisure: domains where women are 

likely to think they are more disadvantaged than men (see Section 3 ). This suggests that when answering the standard

satisfaction questions (at least some) women include men in their reference group. Treatment effects on income satisfaction 

are larger for women who work in sectors with a large gender pay gap; treatment effects on leisure satisfaction are larger

for women who do more housework than their partner. 

The treatment has an ambiguous effect on women’s satisfaction with health, possibly due to a combination of a pos- 

itive treatment effect and attenuation bias (see Sections 3 and 7 ). Recent literature suggests that, when reporting health

through Likert scales, people choose the middle outcome more often than what objective measures of their health would 

suggest Greene et al. (2015) . This ‘box-ticking’ strategy, which arise as a more socially desirable alternative to non-response

( Malhotra et al., 2014; Sturgis et al., 2014 ), can lead to attenuation bias. 

To tackle this problem, we use a Middle Inflated Ordered Probit model (MIOP): an ordered probit where the middle out- 

come is inflated (see Bagozzi and Mukherjee, 2012 ). The identification of the parameters of the MIOP is helped by exclusion

restrictions: variables explaining the adoption of a ‘box-ticking’ strategy, but uncorrelated with satisfaction. As exclusion re- 

strictions we use likely determinants of data quality affected or generated by other randomized survey experiments carried 

out on the same sample. The results from the MIOP regressions, purged of attenuation bias, suggest that the treatment 

also increases women’s health satisfaction. These results are coherent with a situation where women on average think that 

women are less healthy than men. 

There is little or no evidence that men report lower satisfaction when prompted to compare themselves with other men. 

There are three, non mutually exclusive, reasons for this. First, at least in some domains (e.g., leisure or health), men may

not think they are better-off than women. Second, men may compare themselves predominantly with men even when they 

answer the control questions. 2 Third, while individuals’ satisfaction is likely to be negatively influenced by being worse- 

off than the reference group, individuals’ satisfaction is not necessarily positively influenced by being better-off than the 

reference group. 3 All these reasons lead to ‘upward’ comparisons, meaning that individuals’ SWB is more affected by com- 

parisons with better-off people than by comparisons with worse-off people (see also Duesemberry, 1949 ; Ferrer-i Carbonell, 

2005; Boyce et al., 2010 ; Card et al., 2012) . 

This paper contributes to the understanding of how the characteristics of the reference group affect SWB. A prominent 

literature tests whether one’s SWB (generally measured as happiness or life satisfaction) decreases with the income of 

one’s reference group (‘relative income hypothesis’). In a large part of this literature, the income of the reference group is

computed by the researcher as the income of individuals similar to the respondent in a set of characteristics (for example:

age, gender, education, occupation, region). These studies conclude that being exposed to better-off people decreases SWB 
1 A test of whether women compare themselves with men more than in the past is left for future research. 
2 In fact a comparison with men could be the default option for both men and women, as Criado Perez (2019) puts it, the results of our ‘deeply male- 

dominated culture is that the male experience, the male perspective, has come to see at universal, while the female experience [... ] is seen as, well, 

niche’. 
3 This is consistent with a utility function concave in relative outcomes where the decrease in utility an individual experiences from being worse-off than 

their reference group is larger than the increase in utility an individual experiences from being better-off than their reference group. For a mathematical 

formalization, see Appendix B . 
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when it induces well-being comparisons, but increases SWB when it suggests that improvements in status are possible 

(tunnel effects). 4 Adopting an increasingly popular approach, other studies (e.g., Luttmer, 2005; Kingdon and Knight, 2007; 

Clark et al., 2009b; Deaton and Stone, 2013; Ifcher et al., 2018; Brodeur and Fleche, 2019; Noy and Sin, 2021 ) avoid arbitrary

choices of the reference group and define the reference group based on one single characteristic: geographical proximity. 

These studies generally find that the income of proximal (distant) neighbors is positively (negatively) correlated with SWB. 5 

The identification of the effect of the characteristics of the reference group on SWB is complicated by the fact that the

reference group people think of when reporting SWB is endogenous and unknown. Several authors have addressed this 

problem by leveraging quasi-experimental or experimental variation in the outcomes of people who are likely to be in 

one’s reference group or in the available information about these outcomes. For example, Kuhn et al. (2011) makes use of

random variation in the income of neighbors induced by a lottery win. Card et al. (2012) and Perez-Truglia (2020) exploit

random or quasi-random variation in information about pay or income of coworkers or fellow citizens. McBride (2010) and 

Ifcher et al. (2020) test whether the SWB of the participants in a lab experiment is affected by knowing the performance

of other participants. This quasi-experimental/experimental literature generally suggests that one’s SWB decreases when the 

income of the reference group increases. 6 

Our contribution is to tests how SWB changes when the reference group - and particularly the gender of the reference

group - is experimentally assigned. While a growing number of papers shed light on the characteristics of the reference

groups people refer to when formulating SWB statements (see, for example: Senik, 2009; Clark and Senik, 2010; Pérez- 

Asenjo, 2011; Akay et al., 2012; Godechot and Senik, 2015; Goerke and Pannenberg, 2015; Senik et al., 2017; Neumann- 

Böhme et al., 2021 ), none of the existing papers has looked explicitly at the role of gender in the definition of the reference

group, nor at how the role of the reference group varies across genders and satisfaction domains. Moreover, we are not

aware of any other paper in the relevant literature that carries out a controlled experiment on a nationally-representative 

sample. Our work is a first step in filling this gap. 

This paper also contributes to the literature on the differences between women and men in outcomes. A growing litera- 

ture shows that these gender differences in outcomes can be partially explained by differences between women and men in 

behavior and psychological attributes such as: competitiveness, risk aversion, social preferences, attitude to networking, and 

leader effectiveness (see, for example: Niederle and Vesterlund, 2007; Croson and Gneezy, 2009; Gneezy et al., 2009; Cro- 

son et al., 2012; Booth and Nolen, 2012a; 2012b; Booth et al., 2014; Pekkarinen, 2015; Shurchkov and Eckel, 2018; Buser and

Yuan, 2019; Cai et al., 2019; Iriberri and Rey-Biel, 2019; Gauriot and Page, 2019; Grossman et al., 2019; Hoyer et al., 2020;

Mengel, 2020 ). While this literature has successfully unpacked many of the determinants of the gender gap in outcomes, 

new forms of gender heterogeneity need to be investigated ( Blau and Kahn, 2017; Donna and Veramendi, 2021 ). We move

this literature a step forward by investigating whether and how this gender gap in outcomes translates into SWB, and, more

in general, by studying the gender determinants of SWB. We find differences in how the SWB of women and men reacts

when people are prompted to compare themselves with other people of the same gender. This is a type of heterogeneity

that has never been discussed in the literature. 

New research is needed to explain why women and men react differently to SWB comparisons with people of the same

gender. Our results suggest that this is at least partially due to the fact that women do (or perceive they do) less well

than men in several domains. Other factors may be at play. For example, the cognitive process of formulating well-being 

statements may differ by gender. Recent literature finds some evidence that women and men’s SWB does react differently 

to comparisons with other people. This is true even when the outcomes over which these comparisons are made do not

differ by gender ( Ifcher et al., 2020 ). More generally, new evidence suggests that women and men differ in the aspects they

consider when reporting SWB ( Benjamin et al., 2021 ). The identification of gender differences in reported well-being and

their causes is a very interesting development in both the literature on SWB and in the literature on the differences between

women and men. 

2. Experimental design 

We use experimental data from wave five of the Understanding Society Innovation Panel: a longitudinal survey, based 

on a household level probability sample representative of the population living in Britain south of the Caledonian Canal, 

collected annually since 2008 to conduct survey experiments ( Burton et al., 2008 , University of Essex et al., 2019 ). All adult

members of sampled households were surveyed. Wave five (IP5), collected in 2012, has a sample of 1224 households. Our 

experiment was included in IP5, as a winning project of the 2011 public call ( Auspurg et al., 2013 ). 7 
4 Clark and Oswald (1996) , Ferrer-i Carbonell (2005) and Diriwaechter and Shvartsman (2018) find support for the relative income hypothesis. 

Senik (2004) , Clark et al. (2009a) find evidence of tunnel effects. Senik (2008) , Caporale et al. (2009) , Kuhn et al. (2011) Brown et al. (2015) , Brown and 

Gray (2016) , find mixed or no results. Reviews of the role of interpersonal comparison are: Clark et al. (2008) and Clark and D’Ambrosio (2015) . On 

the interplay between interpersonal comparisons, aspirations and SWB, see Crosby (1976) ; Blanchflower and Oswald (2004) ; Stutzer (2004) ; Genicot and 

Ray (2017) 
5 See Ifcher et al. (2018) for a careful analysis of the channels leading to the effect. 
6 Kuhn et al. (2011) only finds effects on behavior, but not on SWB. 
7 The experiment is part of a broader project also studying comparisons by education. The education treatment was administered to another subsample 

of individuals. To avoid order or priming effects, individuals studied in this papers were not administered the education treatment. 
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Table 1 

Treatment effect on income satisfaction �s i . 

Gender and Income 

Woman Man 

(1) (2) (3) (4) 

Unprompted reference group Low-income High-income Low-income High-income 

1. Same gender �s i = 0 �s i = 0 �s i = 0 �s i = 0 

2. Same income �s i =? �s i > 0 �s i < 0 �s i =? 

3. Same gender & income �s i < 0 �s i > 0 �s i < 0 �s i > 0 

4. Unrestricted �s i > 0 �s i > 0 �s i < 0 �s i < 0 

 

 

 

 

 

 

 

 

Alongside the other questions contained in the IP5 questionnaire, the Understanding Society respondents were asked to 

answer a set of questions on satisfaction with four domains: health, household income, the amount of leisure time, and 

life overall. For each domain, we produced two different versions of these questions and we randomly allocated them to 

respondents. The treatment question asks women (men) to compare themselves with other women (men) as follows: 

Treatment questions. How dissatisfied or satisfied are you with your [domain] if you compare yourself with other [(wo)men]? 

The control question is the Understanding Society standard SWB question and does not mention any comparison group: 

Control question. How dissatisfied or satisfied are you with your [domain]? 

As standard practice in Understanding Society, answers were recorded using Likert scales with the options: ‘completely 

dissatisfied’, ‘mostly dissatisfied’, ‘somewhat dissatisfied’, ‘neither satisfied nor dissatisfied’, ‘somewhat satisfied’, ‘mostly 

satisfied’, ‘completely satisfied’. 

3. Perceived gender gap, reference group and treatment effect 

We now discuss how exogenously assigning the gender of the reference group is likely to affect SWB. A formalization of

this argument can be found in Appendix B . We focus on income satisfaction, but the argument can be extended to other

domains. When answering questions on income satisfaction, people are likely to take into account both their income and 

the income of their reference group. Following the literature on the relative income hypothesis, we assume that satisfaction 

increases with own income and decreases with the income the reference group. The treatment prompts a specific reference 

group and thus it can modify the reference group respondents would have normally thought of when unprompted. 

The treatment effect is the difference in satisfaction between the case in which the reference group is prompted 

(‘prompted reference group’) and the case in which the reference group is not prompted (‘unprompted reference group’). 

As the treatment is random, this difference is identified by comparing the average satisfaction between the treatment and 

the control groups. The treatment effect is likely to depend on: i) the perceived gender income gap; ii) the difference in

the gender composition of the unprompted and the prompted reference group, iii) the respondent’s income, and iv) the re- 

spondent’s gender. The expected signs of the treatment effect for different combinations of gender, income and unprompted 

reference group are summarized in Table 1 . In what follows, we will discuss the general intuition and some specific cases.

Please refer to Appendix B for a more formal and comprehensive discussion. 

We focus on women first. For simplicity, we assume there are only two levels of income: low and high, and that women

perceive that women have lower income than men. 8 Consider the case of a high-income woman (column 2 in Table 1 ). If

the woman’s unprompted reference group is already composed by all women (‘same gender’ reference group, column 2, 

row 1), then the treatment does not modify the woman’s reference group and the treatment effect is zero. If the woman’s

unprompted reference group includes only high-income people irrespective of their gender (‘same income’ reference group, 

column 2 row 2), the treatment makes the woman remove high-income men from her reference group, and include low- 

income. As a result, the prompted reference group has lower income than the unprompted reference group and the treat- 

ment effect is positive. If the woman’s unprompted reference group includes only high-income women (‘same gender and 

income’ reference group, column 2 row 3), the treatment makes the woman add low-income women to her reference group. 

Again, the prompted reference group has lower income than the unprompted reference group and thus the treatment effect 

is positive. 9 Finally, if the woman’s unprompted reference group is composed by all men and women (‘unrestricted’ refer- 

ence group, column 2 row 4), the treatment induces the woman to remove men from her reference group, which reduces

the income of the prompted reference group and leads to a positive treatment effect. 
8 The UK has one of the largest gender pay gaps in Europe. In 2012 in the UK the average gross hourly earnings of female paid employees was 22.6% 

lower than that of male paid employees ( Eurostat, 2020 ). The European average was 17.4%. More information on the gender pay gap by sectors of occupation 

can be found in Fig. A.3 . 
9 An example conceptually similar to this case is when a woman includes both married and single women in her unprompted reference group, but 

only single women in her prompted reference group. If this woman considers married women to have higher income than unmarried women, then the 

prompted reference group has lower income than the unprompted reference group, and the treatment effect is positive. We thank an anonymous referee 

for pointing out this case. 
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The scenario for low-income women is more involved (as detailed in Column 1 of Table 1 and in the model in

Appendix B ). The cases where the woman has the ‘same gender’ and the ‘unrestricted’ unprompted reference group yield 

the same results as in the high-income woman scenario, namely a zero and a positive treatment effect (see Table 1 , col-

umn 1, rows 1 and 4). The case where the woman’s unprompted reference group is the ‘same gender and income’ reference

group in undetermined (see Appendix B for details). We discuss here the only case where the treatment effect for women

is negative, that is the case where the unprompted reference group of a low-income woman is composed by low-income 

women only ( Table 1 , column 1, row 3). In this case, the treatment effect makes the woman add high-income women to her

reference group. As a consequence, the prompted reference group has higher income than the unprompted reference group 

and the treatment effect is negative. 

Predictions can also be made for men (see Table 1 , columns 3 and 4). Consider, for example, income satisfaction of

a low-income man and assume he thinks men have higher income than women. If his unprompted reference group is 

already composed by men only, the treatment effect would be zero (column 3, row 1 of Table 1 ). In all the other cases, the

treatment effect will be negative as the prompted reference group - which is restricted to males - has higher income than

the unprompted reference group. 

Theoretically, the predictions for men mirror the predictions for women (column 3 mirrors column 2 and column 4 mir- 

rors column 1). However, men and women are likely to differ in various aspects. For example, for many men the unprompted

reference group may be already composed mainly or exclusively by men, as men may consider comparing themselves with 

women an unfair test, and a way of cheating on self-evaluation. This may not be the same for women, because social norms

may put more pressure on women to compete with men than on men to compete with women. As a consequence, more

men than women may have a zero treatment effect. 

The treatment effect on other satisfaction domains depends on the perceived gender gap in the considered domain. 

Women may think they are worse off than men regarding leisure: women have been found to enjoy less or worse quality

leisure than men ( Krueger, 2007; Bertrand, 2011 ). In the UK, men have been found to spend more time on leisure than

women. In 2015, on average, UK men spent six hours and nine minutes per day in leisure activities, while UK women spent

five hours and 29 minutes per day ( ONS, 2017 ). Men were more likely than women to spend their leisure time in sports

and hobbies, while women were more likely to spend their leisure time socializing ( ONS, 2017 ). Men may also think they

are worse off than women regarding leisure, as, on average, men spend more time than women in paid work. Therefore, the

perceived gender leisure gap is unclear. 

The perceived gender health gap is also unclear. Women live longer than men, although in the UK this advantage is the

narrowest in the WHO European region (see Figure 2.6 in: WHO, 2018) . In a UK sample similar to ours, women have also

been found to suffer less than men from chronic stress and to be less at risk of cardiovascular diseases (see: Davillas and

Pudney, 2017) . However, there is also extensive evidence highlighting several health-related aspects where women are worse 

off than men. Women report worse health conditions and higher pain levels than men, are less likely than men to receive

analgesic treatment ( Case and Paxson, 2005; Chen et al., 2008; Crimmins et al., 2010; Bartley and Fillingim, 2013 ). In addi-

tion, health practices biased towards men, and new trends in risk behaviors may affect women’s health more than men’s 

Ravindran et al. (2020) ; Vijayasingham et al. (2020) ; Amin et al. (2021) ; Feeny et al. (2021) ; Seedat and Rondon (2021) . Data

from the UK (see, for example: Carrieri and Jones, 2017; Davillas and Pudney, 2017; Chaparro et al., 2019 ) also suggest that,

compared to men, women have higher levels of fibrinogen (a marker for inflammation), and lower iron levels. 

The treatment effect on life overall is almost impossible to predict as it depends on which aspects of life respondents

consider and how they aggregate them into a single answer. This process is mentally demanding and driven by the infor-

mation most accessible to respondents at the time they are surveyed ( Schwarz and Strack, 1999 ). Therefore, we focus on

satisfaction with specific life domains. 

4. Empirical framework 

Randomization achieves treatment exogeneity. Table 2 reports balancing tests on the differences in means between the 

control and the treatment group of crucial characteristics: respondent’s age, whether the respondent is female, is in a reg- 

istered partnership/marriage, has post-compulsory education, has a long-term illness or disability, lives in England, and is 

white British. These tests suggest that the treatment and the control group are comparable. Marginally statistically signifi- 

cant differences are only found in education (for women only) and disability (for men only). Therefore, in our estimates of

the treatment effect we control for these characteristics. 

Randomization cannot address the problem that the treatment question is likely to be more cognitively demanding than 

the control question. There are three reasons why the treatment question may be more cognitively demanding than the 

control question. First, the treatment question is longer and uses if clauses, and both these aspects have been linked to

increased cognitive load ( Krosnick, 1991; Pitler and Nenkova, 2008 ). Second, the control question is a standard satisfaction

question. Therefore, our panel respondents are likely to find the control question easy to answer, as they might have an-

swered it before, either in previous waves of our survey or in other surveys. Third, research suggests that respondents do

not generally maximize the quality of their answers, but, rather, they minimize their response effort subject to a threshold 

of minimum required response quality (see, for example Krosnick, 1991; Malhotra et al., 2014 ). This has been called ‘satis-

ficing’ behavior. When asked the control question, the respondents are free to pick the reference group they prefer, which is

likely to be the reference group that appears the most natural to them. This minimizes response effort, while still delivering
200 
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Table 2 

Balancing tests. 

(1) (2) (3) 

Full sample Females Males 

Females -0.002 

(0.032) 

Registered couple 0.042 0.050 0.033 

(0.032) (0.043) (0.048) 

Highly educated -0.050 -0.105 0.019 

(0.032) (0.043) (0.048) 

Age 1.184 1.509 0.772 

(1.207) (1.619) (1.813) 

Disability -0.059 -0.025 -0.101 

(0.031) (0.041) (0.046) 

England 0.030 0.006 0.060 

(0.022) (0.030) (0.034) 

White British 0.008 0.018 -0.004 

(0.020) (0.028) (0.028) 

N 970 540 430 

Note: IP5 data. Females: whether respondent is female; 

Registered couple: respondent is in a registered part- 

nership/marriage; Highly educated: respondent has post- 

compulsory education; Age: respondent’s age; Disability: re- 

spondent has a long-term illness or disability; England: 

respondent lives in England; White British: respondent is 

White British. Point estimates are differences between the 

control and the treatment group. Associated standard errors 

are reported in parentheses. Stars for significance levels are 

not reported. 

 

 

 

 

 

 

 

 

 

a satisfactory answer. When a specific reference group is prompted, respondents may have to consider a reference group 

that is different from the one they find most natural and this may result in increased cognitive load. 

If the treatment increases the cognitive load, the estimated treatment effect may be the combination of the real treat- 

ment effect (the change in satisfaction induced by the prompted reference group) and the treatment effect due to cognitive 

load. Cognitive load may affect answers recorded through Likert scales in two ways ( Krosnick, 1991; Sturgis et al., 2014 ).

First, with Likert scales with more than three options, requiring a judgment on both the direction and the intensity of the

opinion expressed, respondents facing cognitively demanding questions may decide to choose less or more extreme op- 

tions than what they would have chosen otherwise. Second, when the neutral option of the scale is labeled as ‘neither/nor’,

respondents may react to cognitively demanding questions by choosing it dis-proportionally often. 

We address this problem as follows. First, for all domains we collapse the seven points of the Likert scale into three:

‘Satisfied’, ‘Neutral’ and ‘Dissatisfied’ (see Figure A.2 .). 10 This is a standard practice in cases where data are collected 

through cognitively demanding questions and questions are recorded through Likert scales (see, for example: Chaparro et al., 

2019 ), and ensures that results are not driven by movements within the satisfied/dissatisfied domain due to cognitive load 

( Krosnick and Presser, 2010 ). Second, we add to our main specification (ordered probit) a specification relaxing the ordinality

assumption (multinomial probit). Third, we disregard individuals who chose the neutral answer and we estimate a probit 

model using, as dependent variable, a dummy variable indicating whether the individual is satisfied or dissatisfied. Fourth, 

for the case of health satisfaction, we use a Middle inflated Ordered Probit to address the problem that respondents - and

particularly treated respondents - may dis-proportionally choose the neutral option. 

There are two reasons why we do not use the MIOP on income and leisure satisfaction. The first reason is that, for the

case of income and leisure satisfaction, the multinomial probit models do not suggest any tendency of disproportionally 

choosing the neutral option (see Fig. 1 and Table 4 in the next section). The second reason is that there is a growing

literature that claims that answering general questions about health or health satisfaction using Likert scales is a particularly 

demanding process (see Jylhä, 2009; Greene et al., 2015; Chaparro et al., 2019 ), as respondents need to consider a very

diverse range of physical and mental conditions and summarize their evaluations of all these aspects into a single answer. 
10 For completeness, we also present a specification of the order probit model that considers all the seven Likert scale points (see: Fig. A .1 and Table A .1 of 

Appendix A ). This specification suggests that movements within the satisfied/dissatisfied domain may mask the real treatment effect. 
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Table 3 

Ordered probit: MEMs (all outcomes). 

Health : Dissatisfied Health : Neutral Health : Satisfied 

(1) (2) (3) (4) (5) (6) 

Females Males Females Males Females Males 

Treatment -0.051 0.039 -0.013 0.010 0.064 -0.049 

(0.035) (0.039) (0.010) (0.010) (0.044) (0.049) 

Income : Dissatisfied Income : Neutral Income : Satisfied 

Females Males Females Males Females Males 

Treatment -0.117 0.030 -0.022 0.004 0.139 -0.034 

(0.052) (0.065) (0.013) (0.009) (0.065) (0.074) 

Leisure : Dissatisfied Leisure : Neutral Leisure : Satisfied 

Females Males Females Males Females Males 

Treatment -0.060 -0.032 -0.014 -0.010 0.074 0.042 

(0.034) (0.035) (0.009) (0.012) (0.043) (0.047) 

Overall : Dissatisfied Overall : Neutral Overall : Satisfied 

Females Males Females Males Females Males 

Treatment 0.038 0.030 0.015 0.014 -0.053 -0.044 

(0.033) (0.034) (0.012) (0.015) (0.044) (0.048) 

Note: IP5 data. Controls: high education and disability dummies. N(health): 

Women = 948, Men = 777; N(income): Women = 433, Men = 321 (respondents not in 

couples); N(leisure): Women = 950, Men = 773; N(overall): Women = 951, Men = 778. 

Stars for significance levels are not reported. 

Table 4 

Multinomial probit: MEMs (all outcomes). 

Health : Dissatisfied Health : Neutral Health : Satisfied 

(1) (2) (3) (4) (5) (6) 

Females Males Females Males Females Males 

Treatment -0.095 0.028 0.106 0.023 -0.011 -0.051 

(0.037) (0.043) (0.046) (0.039) (0.050) (0.052) 

Income : Dissatisfied Income : Neutral Income : Satisfied 

Females Males Females Males Females Males 

Treatment -0.134 -0.015 0.024 0.086 0.111 -0.072 

(0.058) (0.071) (0.059) (0.075) (0.070) (0.080) 

Leisure : Dissatisfied Leisure : Neutral Leisure : Satisfied 

Females Males Females Males Females Males 

Treatment -0.068 -0.051 -0.000 0.030 0.068 0.021 

(0.038) (0.038) (0.033) (0.041) (0.045) (0.050) 

Overall : Dissatisfied Overall : Neutral Overall : Satisfied 

Females Males Females Males Females Males 

Treatment -0.017 0.029 0.109 0.007 -0.092 -0.036 

(0.035) (0.040) (0.042) (0.039) (0.048) (0.050) 

Note: IP5 data. Controls: high education and disability dummies. N(health): 

Women = 948, Men = 777; N(income): Women = 433, Men = 321 (respondents not in 

couples); N(leisure): Women = 950, Men = 773; N(overall): Women = 951, Men = 778. 

Stars for significance levels are not reported. 

 

 

 

 

5. Results 

Fig. 1 shows marginal effects at the mean (MEMs) from ordered and multinomial probit models, by gender and satis- 

faction domain (see also Table 3 and Table 4 ). 11 For income satisfaction we only keep respondents not in couples, as the

Understanding Society income satisfaction question considers household income. Taken together, results suggest that the 

treatment: i) increases women’s income and leisure satisfaction; ii) increases the probability that women choose the neutral 

answer in health and life satisfaction questions; iii) has an ambiguous effect on women’s health satisfaction, possibly due to 

a combination of a positive treatment effect and an attenuation effect due to cognitive load; iv) affects men minimally. We

now look each set of results (ordered probit models and multinomial probit models) separately. 

We first look at the results for women using ordered probit models (see Table 3 and triangular filled markers in Fig. 1 ).

These MEMs indicate that the treatment increases women’s income and leisure satisfaction: treated women are 12 percent- 

age points (pp) less likely than untreated women to report income dissatisfaction ( Table 3 , second panel, column 1) and
11 Our discussion focuses on marginal effects. The associated coefficients are not presented and are available on request. Differences in means between 

the treatment and the control group (Likert scale collapsed to a three points Likert scale) by gender and domain are reported in Table A.2 

202 



E. Fumagalli and L. Fumagalli Journal of Economic Behavior and Organization 194 (2022) 196–219 

Fig. 1. MEMs from ordered and multinomial probit models (all outcomes). Note: IP5 data. 90% confidence intervals. Controls: high education and disabil- 

ity dummies. N(health): Women = 948, Men = 777; N(income): Women = 433, Men = 321 (respondents not in couples); N(leisure): Women = 950, Men = 773; 

N(overall): Women = 951, Men = 778. 

 

 

14pp more likely to report income satisfaction ( Table 3 , second panel, column 5); treated women are 6pp less likely to re-

port leisure dissatisfaction and 7pp more likely to report leisure satisfaction ( Table 3 , third panel, columns 1 and 5). 12 While

imprecisely estimated, MEMs from ordered probit models suggest that the treatment may also increase women’s health sat- 
12 The results for income are estimated by restricting the sample to people not in couples, and should not be generalized to people in couples. The SWB of 

people in couples and not in couples may react differently to well-being comparisons. For example, the “neighbors as negatives” result in Luttmer (2005) is 

driven by married respondents. If the results in Luttmer (2005) are driven by married people being more affected by social comparisons in general , then our 

results on income may be underestimated. If, instead, the results in Luttmer (2005) are driven by married people being more affected by comparisons with 

neighbors , for example as they are more settled than unmarried people, then Luttmer’s results on the difference between married and unmarried people 

on the relevance of social comparison should not matter for our results where the reference group is defined by gender rather than place of residence. 
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isfaction: treated women are 5pp less likely than untreated women to report health dissatisfaction and 6pp more likely to 

report health satisfaction. MEMs for satisfaction with life overall are imprecisely estimated. Ordered probit models may not 

be the most appropriate models when respondents choose the middle answer as an alternative to non-response (box-ticking 

strategy). Multinomial probit models are better suited for situations like these and are also useful to detect cases where the

treatment might have incentivized the emergence of box-ticking strategies. 

We now look at the marginal effects at the mean from multinomial probit models estimated for women (see Table 4 and

empty triangular markers in Fig. 1 ). The MEMs for income and leisure satisfaction from multinomial probit models are very

similar to those from ordered probit models and indicate that the treatment increases women’s income and leisure satisfac- 

tion. For income and leisure, the decrease in dissatisfaction due to the treatment translates into an increase in satisfaction: 

treated women are 13pp less likely than untreated women to report income dissatisfaction and 11pp more likely to report 

income satisfaction ( Table 4 , second panel, columns 1 and 5); treated women are 7pp less likely to report leisure dissat-

isfaction and 7pp more likely to report leisure satisfaction ( Table 4 , third panel, columns 1 and 5). In both domains, the

probability of reporting a neutral answer is unaffected by the treatment ( Table 4 , second and third panels, column 3). The

fact that the treatment leads to a decrease in dissatisfaction almost completely counterbalanced by an increase of satisfac- 

tion suggests that, for the case of income and leisure, the treatment leads to an increase in satisfaction rather than a to

squeeze towards the middle answer. 

For health and life overall, marginal effects at the mean from multinomial probit models do suggest that the treat- 

ment increases the probability of reporting a neutral answer for women (see the empty black triangular markers for the 

neutral outcomes in Fig. 4 ). The decrease in health satisfaction due to the treatment translates into an increase in the

probability of choosing the neutral answer: treated women are 10pp less likely than untreated women to report health 

dissatisfaction ( Table 4 , top panel, column 1), 1pp more likely to report health satisfaction ( Table 4 , top panel, column

5), and 11pp more likely to report a neutral answer ( Table 4 , top panel, column 3). For life overall, the treatment in-

creases the probability of reporting the neutral answer, at the expense of both the probability of reporting satisfaction 

and the probability of reporting dissatisfaction: treated women are 2pp less likely than untreated women to report life dis- 

satisfaction ( Table 4 , bottom panel, column 1), 9pp less likely to report life satisfaction ( Table 4 , bottom panel, column

5), and 11pp more likely to report a neutral answer ( Table 4 , bottom panel, column 3). The emergence of box-ticking

strategies in the case of health and life satisfactions is not surprising, as answering these questions is a complex pro-

cess, requiring respondents to evaluate satisfaction with different domains and summarize this information into a single 

measure. 13 

Why do we find positive treatment effects for women? Section 3 suggests that positive treatment effects arise when 

women: i) think they are worse-off than men in the considered domain; ii) have some men in the unprompted reference 

group. Why are the positive treatment effects for women only found for income and leisure satisfaction? Income and leisure 

are domains where women are more likely to think they are worse-off than men (see discussion in Section 3 ): the treatment

effect should be stronger in these domains. 

We now look at the results for men. The marginal effects at the mean for men are shown by the square markers in

Fig. 1 (empty for the ordered probit models and filled for the multinomial probit models). The treatment effects estimated 

for men are negligible and/or imprecisely estimated. Moreover, in the case of men, none of the MEMs estimated for the

middle outcome via multinomial probit is statistically significant, suggesting no emergence of box-ticking strategy. 

Why don’t we find negative treatment effects for men, at least for domains where men are likely to think they are

better-off than women, such as income? For income satisfaction, MEMs for men suggest negative treatment effects, but the 

estimated effects are small and/or imprecisely estimated. These weak results may indicate that men’s default comparison 

group is already composed entirely or at least predominantly by other men and/or that people’s satisfaction is not signifi- 

cantly inflated by being better-off than their reference group. 

6. Income and leisure satisfaction: Heterogeneous effects 

We now look at heterogeneous effects. We focus on women’s income and leisure satisfaction, where the largest treat- 

ment effects were found. We estimate heterogeneous effects by proxies of the gender gap experienced by women. For 

income satisfaction, we estimate heterogeneous effects by the gender pay gap women experience at work; for leisure satis- 

faction, we estimate heterogeneous effects by the gender gap women experience in the allocation of housework within the 

couple. 

To measure the gender pay gap experienced by women, we use data from the Office for National Statistics (ONS) 

on the UK level gender pay gap in the respondent’s sector of employment (SIC 2007, mayor group 20 codes). Fig. 2

presents marginal effects at the mean from ordered probit models for income satisfaction for women not in couples. We 

present two specifications. Specification one (left panel) interacts the treatment indicator with an indicator of whether 

the gender pay gap in the respondent’s sector of employment is above the sample median. Specification two (right 

panel) interacts the treatment indicator with a continuous measure of the gender pay gap in the respondent’s sector of 

employment. 
13 See Jylhä (2009) ; Greene et al. (2015) ; Chaparro et al. (2019) on the cognitive challenges posed by answering self-reported health questions and 

Benjamin et al. (2021) on the process of aggregating different domains when answering satisfaction questions. 
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Fig. 2. MEMs from ordered probit models (income satisfaction). Treatment interacted with gender pay gap at the sector level. Note: IP5 data and ONS data 

on gender pay gap by sector for 2012 (SIC 2007, mayor group 20 codes), estimated using data from the Annual Survey of Hours and Earnings (ASHE). 90% 

confidence intervals. Controls: high education and disability dummies. N = 224 (women not in couples). 

 

 

 

 

 

 

 

 

 

Both panels of Fig. 2 suggest that women in sectors where women earn much less than men report higher income

satisfaction when treated. For women in sectors where women earn the same or more than men, the treatment effect is

zero or negative. Results (available on request) using data on the gender pay gap by occupation are similar. 

To measure the gender gap in housework allocation, we use two measures only available for women in couples: 

i) the share of housework done by women over the total housework done by the couple; ii) self-reported data on

women’s standard of housework compared to their partner’s: an indicator of the importance women attribute to housework 

( Auspurg et al., 2017 ). 14 Both measures are likely to be positively correlated with the burden of housework borne by women

and, thus, negatively correlated with the amount/quality of leisure women enjoy. 

Fig. 3 presents MEMs from ordered probit models for leisure satisfaction. Due to the availability of data on housework 

allocation, we restrict the sample to women in couples. Specification one (left panel) interacts the treatment indicator with 

a continuous indicator of women’s share of housework. MEMs are estimated at five points: all housework, 75%, 50%, 25% or

none is done by the woman. Specification two (right panel) interacts the treatment indicator with indicators of whether the 

woman’s standard for housework compared to the partner’s is: much higher, higher, the same, lower or much lower. 

Women who do more housework than their partners report higher leisure satisfaction when treated. The estimated treat- 

ment effect for women who do all or 75% of the housework is positive; it becomes zero or negative for women reporting a

lower share of housework than their partners ( Fig. 3 , left panel). Equally, the treatment effect decreases with women’s stan-

dard of housework; it becomes zero or negative for women reporting a lower standard of housework than their partners’ 

( Fig. 3 , right panel). 

Our analysis of heterogeneous effects shows that the treatment effect increases with measures that proxy for the gender 

income gap (gender pay gap in the sector women belong to) and the gender leisure gap (share of housework in the couple).

If women use their experience to infer the gender gap, our analysis is coherent with the hypothesis that the treatment
14 The question wording of the question is “How is your standard of housework compared with that of your spouse or partner?” The question is asked to 

all people living with a partner, when both members of the couple are eligible for the interview. 

205 



E. Fumagalli and L. Fumagalli Journal of Economic Behavior and Organization 194 (2022) 196–219 

Fig. 3. MEMs from ordered probit models (leisure satisfaction). Treatment interacted with women’s share and standard of housework compared to the 

partner’s. Note: IP5 data. 90% confidence intervals. Left panel: treatment interacted with women’s share of housework. N = 589. Right panel: treatment 

interacted with women’s standards of housework compared to the partner’s. N = 603. Sample: women in couples. Controls: high education and disability 

dummies. 

 

 

 

 

 

 

effect increases with the perceived gender gap. However, this analysis is descriptive and does not permit to identify the 

effect of the perceived gender gap separately from the effect of the gender composition of the unprompted reference group, 

which we claim are the major drivers of the treatment effect. For exam ple, if women experiencing high income/leisure gaps

have a low share of men in their unprompted reference group, the effect of the perceived gender gap and the effect of the

composition of the unprompted reference group may have opposite signs. Consider a woman working in health/social work: 

a sector with a high share of women, but also where women suffer a large gender pay gap. 15 In this case, the perceived

gender income gap is likely to be large, suggesting a large treatment effect. However, if the woman has mainly coworkers 

in her unprompted reference group, her unprompted reference group is likely to be already mainly composed by women. 

Therefore, the treatment is likely to have a small effect, despite the large gender income gap likely perceived by the women.

7. Tackling the attenuation effect problem 

In this section we address the problem that the treatment may increase the probability that respondents select the 

neutral outcome as a socially acceptable alternative to non response and this may mask the ‘real’ treatment effect: the 

change in satisfaction induced by the prompted reference group. We perform two robustness checks. First, for all satisfaction 

domains, we estimate a model where the dependent variable is a dichotomous variable equal to one if the respondent

reported satisfaction and equal to zero if the respondent reported dissatisfaction. Respondents who selected the neutral 

answer are excluded. The model is estimated via probit. Second, for health satisfaction only (that is the case for which we

find the strongest evidence of a box-ticking strategy), we estimate the treatment effect using a Middle Inflated Ordered 

Probit (MIOP). 
15 See the dot indicated with the letter Q in Fig. A.3 , plotting the relationship between share of women in each employment sector and gender pay gap. 
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Fig. 4. MEMs from probit models excluding the neutral answers (all satisfaction domains). Note: IP5 data. 90% confidence intervals. Controls: high educa- 

tion and disability dummies. N(health): Women = 814, Men = 672; N(income): Women = 347, Men = 250 (respondents not in couples); N(leisure): Women = 801, 

Men = 643; N(overall): Women = 807, Men = 654. 

 

 

 

 

 

Marginal effects at the mean from probit models that exclude the observations indicating a neutral answer are presented 

in Fig. 4 and Table A.3 . For women, the estimated treatment effects on the probability of being ‘satisfied’ are slightly larger

than those estimated through ordered probit models (in Table 3 ) and suggest that the treatment increases women’s income, 

leisure and health satisfaction, although the estimated treatment effect for health satisfaction is at the margin of statistical 

significance. Treatment effects for men and life overall are small or null. 

Removing neutral answers is particularly taxing in terms of sample size in the case of health satisfaction. For this case,

the multinomial probit models in Section 5 suggest that the treatment substantially increases the probability that respon- 

dents report a neutral answer. As a consequence, excluding the observations reporting a neutral outcome means disregarding 

a lot of -potentially meaningful- information. Therefore, for the case of health satisfaction, we present an additional robust- 

ness check that uses the information contained in the neutral answers. 

Following Bagozzi and Mukherjee (2012) , we assume that respondents first decide between exerting effort to provide 

a genuine answer and selecting the neutral outcome as a socially acceptable alternative to non-response (spurious neutral 

answer). Respondents who decide to provide a genuine answer then decide whether to report dissatisfaction, genuine neu- 

trality, or satisfaction. Therefore, the reported neutral answers are a combination of spurious and genuine neutral answers. 

We model this data generation process using a Middle Inflated Ordered Probit (MIOP): an ordered probit where the middle 

outcome is inflated. 16 The parameters of the model are estimated via maximum likelihood. In theory, identification of the 

parameters of the model can be obtained via functional form only. In practice, identification is helped by exclusion restric- 

tions: variables correlated with whether the respondent chooses against a spurious neutral answer, but uncorrelated with 

satisfaction. 

Our first exclusion restriction (ER1) is a measure of the tendency of choosing spurious neutral answers: the share of 

neutral answers reported in other IP5 questions unrelated to the experiment and measured via Likert scale. ER1 is likely to

be uncorrelated with health satisfaction, particularly in our case, as IP5 respondents are subject to multiple experiments: 

these experiments induce random variation in respondents’ motivation and fatigue and thus in the likelihood of choosing a 

spurious neutral answer. Our second exclusion restriction (ER2) is an exogenous determinant of data quality: the receipt of 

a ‘Norm’ motivational letter. ER2 exploits the fact that respondents were sent different motivational letters ( Auspurg et al.,

2013 ). The ‘Norm’ letter was meant to motivate the respondents by informing them that most sample members responded
16 MIOP is similar to the zero-inflated ordered probit by Harris and Zhao (2007) , but accommodates the cases where the middle outcome - rather than 

the lowest outcome - is inflated. Other applications of similar models are: Brooks et al. (2012) ; Greene et al. (2015) . 
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Fig. 5. MEMs from MIOP (health satisfaction). Note: IP5 data. 90% confidence intervals. Controls: high education and disability dummies. Exclusion restric- 

tions: share of Neutral answers in questions measured via Likert scale in IP5; receipt of ‘norm’ letter (dummy). N(health): R1: Women = 939, Men = 773. R2: 

Women = 938, Men = 772. 

 

 

 

in the previous wave of the survey: respondents’ desire to comply with the norm should improve data quality. As letters

were randomly allocated, ER2 should be uncorrelated with satisfaction. 

We are primarily interested in how the treatment affects the probabilities of reporting genuine outcomes. For each gen- 

uine outcome we estimate conditional marginal effects at the mean (MEMs) of the treatment. Conditional MEMs are es- 

timated as the difference between treated and untreated women in the predicted probability of choosing the outcome, 

conditional on choosing to report a genuine answer (dissatisfied, neutral, satisfied). Conditional MEMs capture the effect 

on satisfaction induced by the prompted reference group, once the attenuation effect due to the adoption of a box-ticking 

strategy has been removed. 

For comparability with the results from the ordered probit and the multinomial probit models, we also compute un- 

conditional MEMs as the difference between treatment and control women and men in the joint probability of choosing 

a genuine answer and choosing dissatisfaction, genuine neutrality, or satisfaction. These unconditional MEMs capture the 

total effect of the treatment on self-reported satisfaction: the combination of the effect of the prompted reference group on 

satisfaction and the effect of the prompted reference group on the probability of adopting a box-ticking strategy. We also 

present the marginal effect at the mean of the treatment on the probability of choosing a spurious neutral outcome. 

Fig. 5 presents marginal effects at the mean from the MIOP. 17 The MEM for the spurious neutral outcome is positive

and sizable in the case of women (left graph, bottom panel), suggesting the treatment increases spurious neutral answers. 

The top three panels present MEMs for dissatisfaction, genuine neutrality, and satisfaction. The unconditional MEMs are 

similar to those from multinomial probit models (see Fig. 1 ) and different from the conditional MEMs. This suggests that

the treatment may have increased the probability of disproportionally choosing the neutral outcome, and this may have 

masked the real treatment effect on health satisfaction. The conditional MEMs suggest that the treatment increases health 

satisfaction: treated women are 7pp less likely than untreated women to report health dissatisfaction and 7-8pp (depending 

on the model) more likely to report health satisfaction. MEMs for men are small. 

8. Conclusions 

We test the role of the gender composition of the reference group in reported SWB, measured as satisfaction across 

multiple domains. Using an RCT on a representative sample of British respondents, we prompt some respondents to evaluate 
17 See also Table A.4 . Standard errors are bootstrapped (50 repetitions). The coefficients of the MIOP show that the exclusion restrictions help identifica- 

tion. AIC and BIC suggest that the MIOP is preferable over ordered probit. Results are available upon request. 
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their satisfaction by comparing themselves with others of their own gender. We leave control respondents’ reference group 

unprompted. 

Women and men respond differently to the treatment. We find that women report higher satisfaction when prompted 

to compare themselves with women only, especially in domains (income and leisure) where women are likely to think 

they are worse-off than men. For income satisfaction, larger treatment effects are found for women experiencing larger 

gender pay gaps; for leisure satisfaction, larger treatment effects are found for women experiencing unfavorable allocation 

of housework. When we account for potential attenuation effects due to the adoption of a box-ticking strategy, we find 

that the treatment also increases women’s health satisfaction. We find no effects for men. At least for domains where men

think they are better off than women (e.g., income), this can be interpreted as evidence that, in the absence of treatment,

interpersonal comparisons are upward and not downward. In our case, this could be due to the fact that women compare

themselves with (at least some) men, but men do not generally compare themselves with women. 

The paper contributes to the literature that identifies and analyzes differences in women’s and men’s outcomes. Our 

paper suggests a new form of gender heterogeneity: women modify their self-reported satisfaction when prompted to com- 

pare themselves with women only; men do not modify theirs when prompted to compare themselves with men only. This 

form of heterogeneity has never been discussed in the literature and this paper is a first step to fill that gap. More research

is needed to identify the reasons of this difference. For example, we still know very little about how much importance

people assign to their gender when defining their reference group, and if this importance relates to one’s gender identity 

and experience of gender segregation in social environments (for example on the job). We also do not know how competi-

tion within and across genders affects SWB, and how people perceive the gender gap in various domains. Surveys like the

Understanding Society Innovation Panel are a powerful tool to answer these questions and to design new experiments, for 

example to see what happens if men are asked to compare themselves only to women, and women to compare themselves

only to men. 

Our paper also suggests that prompting a specific reference group may, in some cases, lead to an increase in measure-

ment error. A promising literature (e.g., Benjamin et al., 2021) has started comparing different SWB questions in a series of

aspects, including how cognitively demanding these questions are. New evidence is needed to identify the consequences of 

cognitive burden on SWB, and how researchers can deal with these consequences in the analysis of SWB data. This would

make it possible to analyze potentially very interesting, but arguably cognitively demanding questions, like what happens to 

SWB when people are asked to compare themselves with people of another - rather than their own - gender. 

Finally, this paper contributes to the literature on SWB and particularly to the debate on why women’s SWB does not

seem to have followed the improvements in the women’s condition. Specifically, this paper is the first study that adds 

experimental evidence to the claim that this can be due to women comparing themselves to men. It also indirectly suggests

women consider themselves more disadvantaged than men in multiple domains. 

Declaration of competing interest 

None. 
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Appendix A. Additional figures and tables 

Fig. A.1. MEMs from ordered probit (all outcomes, 7 points Likert scale). Note: IP5 data. 90% confidence intervals. Controls: high education and disabil-

ity dummies. N(health): Women = 948, Men = 777; N(income): Women = 433, Men = 321 (respondents not in couples); N(leisure): Women = 950, Men = 773;

N(overall): Women = 951, Men = 778. 
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Table A.1 

Ordered probit: MEMs (all outcomes, 7points Likert scale). 

Health : Completely Dissatisfied Health : Mostly Dissatisfied Health : Somehow Dissatisfied Health : Neutral Health : Somehow Satisfied Health : Mostly Satisfied Health : Completely Satisfied 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) 

Females Males Females Males Females Males Females Males Females Males Females Males Females Males 

Treatment -0.009 -0.001 -0.008 -0.001 -0.008 -0.001 -0.006 -0.001 -0.002 -0.0 0 0 0.015 0.001 0.019 0.002 

(0.011) (0.009) (0.009) (0.011) (0.010) (0.011) (0.007) (0.009) (0.002) (0.003) (0.016) (0.020) (0.023) (0.023) 

Income : Completely Dissatisfied Income : Mostly Dissatisfied Income :Somewhat dissatisfied Income : Neutral Income : Somewhat Satisfied Income : Mostly Satisfied Income : Completely Satisfied 

Females Males Females Males Females Males Females Males Females Males Females Males Females Males 

Treatment -0.012 0.015 -0.012 0.027 -0.015 0.020 -0.006 0.008 0.003 -0.008 0.018 -0.038 0.024 -0.025 

(0.015) (0.015) (0.015) (0.026) (0.019) (0.018) (0.008) (0.007) (0.003) (0.009) (0.023) (0.035) (0.032) (0.022) 

Leisure : Completely Dissatisfied Leisure : Mostly Dissatisfied Leisure :Somewhat dissatisfied Leisure : Neutral Leisure : Somewhat Satisfied Leisure : Mostly Satisfied Leisure : Completely Satisfied 

Females Males Females Males Females Males Females Males Females Males Females Males Females Males 

Treatment -0.012 -0.013 -0.012 -0.014 -0.016 -0.015 -0.009 -0.013 -0.001 -0.003 0.017 0.019 0.033 0.038 

(0.009) (0.009) (0.009) (0.010) (0.012) (0.011) (0.007) (0.010) (0.002) (0.003) (0.012) (0.013) (0.026) (0.030) 

Overall : Completely Dissatisfied Overall : Mostly Dissatisfied Overall :Somewhat dissatisfied Overall : Neutral Overall : Somewhat Satisfied Overall : Mostly Satisfied Overall : Completely Satisfied 

Females Males Females Males Females Males Females Males Females Males Females Males Females Males 

Treatment 0.002 0.003 0.002 0.007 0.002 0.006 0.002 0.007 0.001 0.003 -0.004 -0.012 -0.005 -0.014 

(0.008) (0.006) (0.008) (0.011) (0.009) (0.010) (0.010) (0.012) (0.004) (0.004) (0.018) (0.020) (0.021) (0.023) 

Note: IP5 data. Controls: high education and disability dummies. N(health): Women = 948, Men = 777; N(income): Women = 433, Men = 321 (respondents not in couples); N(leisure): Women = 950, Men = 773; 

N(overall): Women = 951, Men = 778. 
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Fig. A.2. Health, income, leisure and life overall satisfaction: distributions by gender and treatment group Note: IP5 data. N(Health, Women):

Control = 228, Treatment = 229; N(Health, Men): Control = 187, Treatment = 186; N(Income, Women): Control = 99 Treatment = 112; N(Income, Men):

Control = 78, Treatment = 83; N(Leisure, Women): Control = 228, Treatment = 231; N(Leisure, Men): Control = 185, Treatment = 186; N(Overall, Women):

Control = 228, Treatment = 231; N(Overall, Men): Control = 186, Treatment = 185. The sample for income is only composed by respondents not in couples. 
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Table A.2 

T-tests. 

(1) (2) 

Females Males 

Health: Dissatisfied -0.098 0.012 

(0.042) (0.047) 

Health: Neutral 0.070 0.017 

(0.026) (0.033) 

Health: Satisfied 0.028 -0.029 

(0.045) (0.051) 

N 457 373 

Income: Dissatisfied -0.149 0.016 

(0.062) (0.075) 

Income: Neutral 0.008 0.064 

(0.052) (0.060) 

Income: Satisfied 0.141 -0.080 

(0.068) (0.079) 

N 211 161 

Leisure: Dissatisfied -0.073 -0.061 

(0.040) (0.045) 

Leisure: Neutral 0.002 0.032 

(0.033) (0.038) 

Leisure: Satisfied 0.071 0.029 

(0.046) (0.051) 

N 459 371 

Overall: Dissatisfied -0.019 0.022 

(0.034) (0.039) 

Overall: Neutral 0.085 0.006 

(0.031) (0.035) 

Overall: Satisfied -0.066 -0.029 

(0.042) (0.048) 

N 459 371 

Note: IP5 data. The sample for income satisfaction is re- 

stricted to respondents not in couples. Differences are com- 

puted as treatment group-control group. Stars for signifi- 

cance levels are not reported. 
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Fig. A.3. Occupational segregation and gender pay gap Note: Data: The observed gender pay gap is the gender pay gap in the respondent’s sector of

employment (SIC) in the UK. The share of women is share of women in the respondent’s sector of employment (SIC) in the UK. Data are from the

Office for National Statistics (ONS). Dotted horizontal and vertical lines represent, respectively, the null gender pay gap and the case where the share of

women is equal to 50%. The fitted gender pay gap has been computed by regressing the observed pay gap on the share of women in each sector. The

value of the estimated coefficient is 23.11 (p-value = 0.096). The correlation between the share of women and the gender pay gap in the sector is 0.383.

The sectors presented in the graph are the following: A : Agriculture, forestry and fishing; B : Mining and quarrying; C : Manufacturing; D : Electricity,

gas, steam and air conditioning supply; E : Water supply; sewerage, waste management and remediation activities; F : Construction; G : Wholesale and

retail trade; repair of motor vehicles and motorcycles; H : Transportation and storage; I : Accommodation and food service activities; J : Information and

communication; K : Financial and insurance activities; L : Real estate activities M : Professional, scientific and technical activities; N : Administrative and

support service activities; O : Public administration and defence; compulsory social security; P : Education; Q : Human health and social work activities; R

: Arts, entertainment and recreation; S : Other service activities; T : Activities of households as employers; undifferentiated goods-and services-producing

activities of households for own use. 
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Table A.3 

Probit models excluding the neutral answer: MEMs. 

Health : Satisfied 

(1) (2) 

Females Males 

Treatment 0.067 -0.032 

(0.043) (0.048) 

Income : Satisfied 

Females Males 

Treatment 0.151 -0.025 

(0.069) (0.085) 

Leisure : Satisfied 

Females Males 

Treatment 0.079 0.053 

(0.043) (0.045) 

Overall : Satisfied 

Females Males 

Treatment -0.007 -0.028 

(0.042) (0.045) 

Note: IP5 data. Controls: high education and disabil- 

ity dummies. N(health): Women = 814, Men = 672; 

N(income): Women = 347, Men = 250 (respondents not 

in couples); N(leisure): Women = 801, Men = 643; N(overall): 

Women = 807, Men = 654. Stars for significance levels are not 

reported. 

Table A.4 

MIOP: MEMs (health satisfaction). 

One ER Two ERs 

(1) (2) (3) (4) 

Females Males Females Males 

Unconditional Dissatisfied -0.105 0.021 -0.129 0.023 

(0.025) (0.025) (0.018) (0.004) 

Unconditional Genuine Neutral -0.012 0.001 -0.020 0.001 

(0.008) (0.005) (0.007) (0.000) 

Unconditional Satisfied -0.063 -0.065 -0.139 -0.052 

(0.061) (0.054) (0.087) (0.003) 

Conditional Dissatisfied -0.068 0.033 -0.068 0.032 

(0.007) (0.005) (0.003) (0.005) 

Conditional Genuine Neutral -0.005 0.004 -0.006 0.002 

(0.001) (0.000) (0.001) (0.000) 

Conditional Satisfied 0.074 -0.037 0.075 -0.034 

(0.008) (0.005) (0.002) (0.006) 

Spurious Neutral 0.180 0.043 0.288 0.028 

(0.094) (0.085) (0.111) (0.002) 

Total Neutral 0.168 0.044 0.268 0.029 

(0.086) (0.079) (0.105) (0.002) 

N 939 773 938 772 

Note: IP5 data. Controls: high education and disability dummies. Exclusion restric- 

tions: share of neutral answers in other questions measured via Likert scale in IP5 

(ER1). Dummy variable indicating the random receipt of a ‘Norm’ motivational let- 

ter (ER2). For each genuine outcome, unconditional MEMs are computed using the 

joint probabilities of deciding against a spurious neutral answer and choosing the 

considered outcome; conditional MEMs are computed using the probabilities of 

choosing the considered outcome conditional on choosing against a spurious an- 

swer. MEMs for the spurious neutral answer are defined as the difference in the 

probabilities of choosing against a neutral answer between treatment and control. 
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Appendix B. Model 

In this Appendix we formalize the relationship between perceived gender gap, reference group and treatment effect 

described in Section 3 . Assume that individuals are characterized by gender (men and women) and income (low and high).

high-income women (men) are women (men) whose income is above the average income for women (men). Consider first 

a high-income woman and assume also that i perceives that women have lower income than men. 

Consider income satisfaction in absence of the treatment ( unprompted income satisfaction). Let i be a generic high-income 

woman, let x i be i ’s income and let s i be the satisfaction i derives from x i . Let N = { 1 , 2 , 3 , . . . , n } be a set of agents organized

in a network g U , with i and j∈ N. The network g U ( unprompted network) is the network defining the comparison relation-

ships in absence of the treatment. g U can be represented by the adjacency matrix G 

U with generic entry g U 
i j 

. If g U 
i j 

= 1 , i

compares herself with j; if g U 
i j 

= 0 , i does not. g U 
ii 

= 0 . Let N 

U 
i 

= { j ∈ N : g U 
i j 

= 1 } be i ’s unprompted reference group: the set of

nodes js i compares herself with in absence of the treatment, i.e., when i answers the control question. Notice that i may

or may not know exactly the income of every j in her reference group. 

i ’s income satisfaction in absence of the treatment ( unprompted income satisfaction) can be written as: 

s U i = u i (x i ) + νi [ x i −
∑ 

j∈ N 
˜ g U i j ̂  x j ] + θi (1) 

where u i (. ) and νi (. ) are increasing concave functions. Further, νi (0) = 0 and νi (. ) > 0 if x i −
∑ 

j∈ N ˜ g U 
i j ̂

 x j > 0 , νi (. ) < 0 if

x i −
∑ 

j∈ N ˜ g U 
i j ̂

 x j < 0 . 18 u i (x i ) is i ’s income satisfaction x i , when i does not compare herself with j (‘non-comparative compo-

nent’), and νi [ x i −
∑ 

j∈ N ˜ g U 
i j ̂

 x j ] is the ‘comparative component’. The comparative component depends on 

∑ 

j∈ N ˜ g U 
i j ̂

 x j : the aver- 

age income in i ’s reference group N 

U 
i 

, where ˆ x j is the income of individual j and ˜ g U 
i j 

= 

g U 
i j ∑ N 

j=1 g 
U 
i j 

. 19 Since i does not necessarily

know the income of everyone in g U , the incomes ˆ x j are just perceived (hence the hat symbol). Finally, θi is an individual

specific component capturing individual level heterogeneity. 

The treatment modifies i ’s reference group by including both low and high-income women. 20 We call g P is the prompted

network: the network induced by the treatment. The treatment makes women compare themselves with other women 

irrespective of whether these women were in g U . The prompted reference group is N 

P 
i 

= { j ∈ N : g P 
i j 

= 1 } , where g P 
i j 

= 1 if j

is a woman, g P 
i j 

= 0 otherwise. �s depends on N 

U 
i 

as follows: 

1. N 

P 
i 

= N 

U 
i 

. N 

U 
i 

contains high and low-income women. We call this same gender unprompted reference group. 

�s i = νi [ x i −
∑ 

j∈ N 
˜ g P i j ̂  x j ] − νi [ x i −

∑ 

j∈ N 
˜ g U i j ̂  x j ] = 0 

i compares herself with low and high-income women both before and after the treatment: the treatment does not change 

her reference group. The treatment effect is null. 

2. N 

P 
i 

� = N 

U 
i 

and N 

P 
i 

is not a subset/superset of N 

U 
i 

. N 

U 
i 

contains high-income women and men. We call this same income

unprompted reference group. 

�s i = νi [ x i −
∑ 

j∈ N 
˜ g P i j ̂  x j ] − νi [ x i −

∑ 

j∈ N 
˜ g U i j ̂  x j ] > 0 

x i −
∑ 

j∈ N ˜ g P 
i j ̂

 x j > 0 , because i is a high-income woman and thus her income is higher than the average income in the

low and high-income women subsample. In absence of the treatment i compares herself with high-income women and 

men. The treatment makes her consider low-income women and disregard high-income men. Therefore, x i −
∑ 

j∈ N ˜ g U 
i j ̂

 x j < 

x i −
∑ 

j∈ N ˜ g P 
i j ̂

 x j : the treatment effect is positive. 

3. N 

P 
i 

� = N 

U 
i 

and N 

P 
i 

⊃ N 

U 
i 

. N 

U 
i 

contains high-income women only. We call this same gender-income unprompted reference

group. 

�s i = νi [ x i −
∑ 

j∈ N 
˜ g P i j ̂  x j ] − νi [ x i −

∑ 

j∈ N 
˜ g U i j ̂  x j ] > 0 

x i −
∑ 

j∈ N ˜ g P 
i j ̂

 x j > 0 , because i is a high-income woman and thus her income is higher than the average income in the

low and high-income women subsample. In absence of the treatment i compares herself with high-income women only. 

The treatment makes her consider low-income women in addition to high-income ones. Therefore, x i −
∑ 

j∈ N ˜ g U 
i j ̂

 x j < x i −∑ 

j∈ N ˜ g P 
i j ̂

 x j : the treatment effect is positive. 
18 See Clark and D’Ambrosio (2015) for a survey of properties of well-being functions. Card et al. (2012) uses a similar function. 
19 

∑ 

j∈ N ̃  g U 
i j ̂

 x j is the average income in i ’s reference group because it is the sum of the j incomes ˆ x j weighted by ˜ g U 
i j 

, the entries of the adjacency matrix 

˜ G U . Notice that ˜ G U is the row normalized version of G U , i.e. the matrix where the entries of row i of G U are divided by the sum of the elements of row i . 
20 Treated high-income women may consider also high-income women only. Results assuming it is the case are available upon request. 
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4. N 

P 
i 

� = N 

U 
i 

and N 

P 
i 

⊂ N 

U 
i 

. N 

U 
i 

contains low and high-income women and men. We call this unrestricted unprompted reference

group. 

�s i = νi [ x i −
∑ 

j∈ N 
˜ g P i j ̂  x j ] − νi [ x i −

∑ 

j∈ N 
˜ g U i j ̂  x j ] > 0 

x i −
∑ 

j∈ N ˜ g P 
i j ̂

 x j > 0 , because i is a high-income woman and thus her income is higher than the average income in the low

and high-income women subsample. In absence of the treatment i compares herself with low and high-income women 

and men. The treatment makes her disregard all men. Therefore, if i perceives that women have lower income than men,

x i −
∑ 

j∈ N ˜ g U 
i j ̂

 x j < x i −
∑ 

j∈ N ˜ g P 
i j ̂

 x j : the treatment effect is positive. 

Consider the case where i is a low-income woman exposed to the treatment. �s i depends on N 

U 
i 

as follows: 

5. N 

P 
i 

= N 

U 
i 

. N 

U 
i 

contains high and low-income women. We call this same gender unprompted reference group. 

�s i = νi [ x i −
∑ 

j∈ N 
˜ g P i j ̂  x j ] − νi [ x i −

∑ 

j∈ N 
˜ g U i j ̂  x j ] = 0 

i compares herself with low and high-income women both in the unprompted and in the prompted case: the treatment 

does not change her reference group. The treatment effect is null. 

6. N 

P 
i 

� = N 

U 
i 

and N 

P 
i 

is not a subset/superset of N 

U 
i 

. N 

U 
i 

contains low-income women and men. We call this same income

unprompted reference group. 

�s i = νi [ x i −
∑ 

j∈ N 
˜ g P i j ̂  x j ] − νi [ x i −

∑ 

j∈ N 
˜ g U i j ̂  x j ] =? 

x i −
∑ 

j∈ N ˜ g P 
i j ̂

 x j < 0 , because i is a low-income woman and thus her income is lower than the average income in the

low and high-income women subsample. In absence of the treatment i compares herself with low-income women and 

men. The treatment makes her consider high-income women and disregard low-income men. If i perceives that women 

have lower income than men, it is not a priori clear whether x i −
∑ 

j∈ N ˜ g P 
i j ̂

 x j is greater or less than x i −
∑ 

j∈ N ˜ g U 
i j ̂

 x j : the

treatment effect is undetermined. 

7. N 

P 
i 

� = N 

U 
i 

and N 

P 
i 

⊃ N 

U 
i 

. N 

U 
i 

contains low-income women only. We call this same gender-income unprompted reference

group. 

�s i = νi [ x i −
∑ 

j∈ N 
˜ g P i j ̂  x j ] − νi [ x i −

∑ 

j∈ N 
˜ g A i j ̂  x j ] < 0 

x i −
∑ 

j∈ N ˜ g P 
i j ̂

 x j < 0 , because i is a low-income woman and thus her income is lower than the average income in the

low and high-income women subsample. In absence of the treatment i compares herself with low-income women only. 

The treatment makes her consider high-income women in addition to low-income ones. Therefore, x i −
∑ 

j∈ N ˜ g U 
i j ̂

 x j > x i −∑ 

j∈ N ˜ g P 
i j ̂

 x j : the treatment effect is negative. 

8. N 

P 
i 

� = N 

U 
i 

and N 

P 
i 

⊂ N 

U 
i 

. N 

U 
i 

contains low and high-income women and men. We call this unrestricted unprompted reference

group. 

�s i = νi [ x i −
∑ 

j∈ N 
˜ g P i j ̂  x j ] − νi [ x i −

∑ 

j∈ N 
˜ g U i j ̂  x j ] > 0 

x i −
∑ 

j∈ N ˜ g P 
i j ̂

 x j < 0 , because i is a low-income woman and thus her income is lower than the average income in the

low and high-income women subsample. In absence of the treatment i compares herself with low and high-income 

women and men. The treatment makes her disregard men. If i perceives that women have lower income than men, 

x i −
∑ 

j∈ N ˜ g U 
i j ̂

 x j > x i −
∑ 

j∈ N ˜ g P 
i j ̂

 x j : the treatment effect is positive. 

Treatment effects for men are mirrored (see Table 1 ). 
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