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A B S T R A C T

We study the appeal of basic preference conditions that underpin health inequality indices,
including the widely used concentration index. We did a lab experiment in which 349
respondents had to choose repeatedly between two policies that generated a distribution of
income and health among five groups in society. We found stronger support for preference
conditions that focus on inequality in the marginal distribution of health (and income) than for
preference conditions that favor reduced correlation between both dimensions. Respondents’
choices were more in line with the principle of income related health transfers when policies did
not affect the ranking of groups in terms of health. Respondents also expressed more concern
about the correlation between income and health when health was expressed as a shortfall
rather than an attainment. Support for the preference conditions was unaffected when all groups
in society experienced the same absolute or relative health change.

1. Introduction

Reducing inequalities in health is an important challenge for public policy. In the US, for example, inequalities in life expectancy
have been increasing during this century (Chetty et al., 2016). These inequalities were more stable in Europe (Bosworth, 2018) but
have intensified during the COVID-19 pandemic throughout the West (Williamson et al., 2020; Decoster et al., 2021; Schwandt et al.,
2022). Estimated health inequality trends may depend on the way health inequalities are measured (Wagstaff and Van Doorslaer,
2004). A simple approach measures inequalities in health and considers the full extent of all health differences (Le Grand, 1987;
Gakidou et al., 2000; van Raalte and Caswell, 2013). The more popular approach in health economics ignores health differences
unrelated to income, and focuses on the distribution of health across a measure of socioeconomic status such as income (Wagstaff
et al., 1991; Van Doorslaer et al., 1997). Other features of health inequality indices — such as whether these are sensitive to the
bounded nature of health, whether they are sensitive to absolute or relative health differences, or how much focus is placed on
the poor versus the rich (Erreygers, 2009a; Erreygers and Van Ourti, 2011; Wagstaff, 2011; Kjellsson and Gerdtham, 2013; Khaled
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et al., 2018) – might also impact estimated health inequality trends. The choice of health inequality index, and thus the choice of
monitoring framework, may depend on its appeal to people. This paper assesses the appeal of different basic preference conditions
that underpin different health inequality indices.

We developed a questionnaire that asks respondents to choose repeatedly between two policies as if they were giving advice to
olicy makers of a hypothetical country. Each policy generated a distribution of income and health among five groups in society.
ach question was designed to measure support for one of the preference conditions underlying different health inequality measures.
hese questions can be used to assess which preference conditions are most consistent with our respondents’ ideas about good public
olicy in the domain of health and income (Amiel and Cowell, 1992; Gaertner and Schokkaert, 2012).

We consider two types of preference conditions: four inequality and three invariance conditions. The inequality conditions
oncern extensions of the unidimensional Pigou–Dalton transfer principle, which states that a mean-preserving reduction in the
pread of an attribute reduces inequality. The principle of income-related health transfers underlies popular measures of income-
elated health inequalities such as the concentration index (and its variants) and the slope and relative indices of inequality (Wagstaff
t al., 1991; Mackenbach and Kunst, 1997; Harper and Lynch, 2006; O’Donnell et al., 2008, 2016). This principle states that
mean preserving transfer of health from a socioeconomically better- to worse-off person reduces inequality (Bleichrodt and

an Doorslaer, 2006). We also consider the more stringent downward-positional-transfer-sensitivity condition which imposes a
tronger preference for income-related health transfers when these transfers occur at the bottom versus the top of the income
istribution (Wagstaff, 2002; Makdissi and Yazbeck, 2014; Khaled et al., 2018). Both inequality conditions combine features
f uniform and correlation increasing majorization which have been proposed in the literature on multidimensional inequality
easurement. Uniform majorization imposes that inequality in well-being is reduced when the same mean preserving reduction in

pread is applied to health and income simultaneously (Kolm, 1977; Tsui, 1995). The principle of correlation increasing majorization
s in line with the intuition that inequality rises when the correlation between health and income increases (Atkinson and
ourguignon, 1982; Tsui, 1999). The three invariance conditions describe scenarios under which orderings based on the inequality
onditions should remain unchanged. Unit invariance and translation invariance require that changes in the average levels of health
nd income should not affect inequality orderings provided everyone faces respectively the same relative or absolute change (Tsui,
995; Gajdos and Weymark, 2005). The mirror condition states that inequality orderings should not depend on representing health
s a gain (e.g. health level minus minimum health) or a loss (e.g. maximum health minus health level) (Erreygers, 2009a,b; Lambert
nd Zheng, 2011; Erreygers and Van Ourti, 2011).

We administered a questionnaire to 349 students and found that support for uniform majorization (UM) is stronger than support
or the principle of income related health transfers (PIRHT), which in turn is stronger than support for correlation increasing
ajorization (CIM). Translation and unit invariance were strongly supported, suggesting that support for CIM, PIRHT, and UM
oes not depend on average income or health. Support for CIM and PIRHT was stronger when health was expressed in terms of
hortfalls than in terms of attainments, in particular for transfers at the bottom of the income distribution. Apart from political
rientation, support for these principles did not depend on background characteristics of respondents. Moreover, we did not find
ny evidence that transfers of health or income at the bottom of the distribution get stronger support than transfers at the top of
he distribution.

This paper adds to the empirical literature on preference conditions underlying health inequality indices (a.o. Bleichrodt et al.,
012; Tarroux, 2015). One of our contributions lies in showing that support for PIRHT and CIM is higher when presenting societal
roups in terms of their income rank (from poor to rich) rather than in terms of their level of health (from unhealthy to healthy).
e also empirically confirm – as argued by Bleichrodt and Van Doorslaer (2006) – that PIRHT is more acceptable when it does not

ffect the ranking of groups in terms of health. Hence, PIRHT is arguably more acceptable when applied to a society where health
nd income are strongly correlated, making it less likely that a given health transfer will change the ranking in terms of health.
ince the workhorse tool of health inequality measurement – rank-dependent inequality measures (Wagstaff et al., 1991; Erreygers
nd Van Ourti, 2011; O’Donnell et al., 2016) – satisfies PIRHT, this also means that these measures receive more normative support
hen health and income correlate strongly. We also show that support for CIM and PIRHT is crucially correlated with respondents

laiming to only focus on the affected groups when choosing between different policies. This is not unexpected as it is in line with
he implied separability assumptions underlying PIRHT, CIM and UM. However, about 35 percent of our respondents consider the
on-affected groups as well, substantially lowering support for the preference conditions underlying health inequality measurement
ools.

Our paper also relates to the literature that estimates aversion to income-related health inequality using parametric assumptions
bout the underlying social welfare function (Hurley et al., 2020; Hardardottir et al., 2021). Under this approach, conditions such
s PIRHT and CIM are assumed to hold, and the extent of inequality aversion is estimated. It allows for an assessment of the
ownward positional transfer sensitivity condition that we consider in this paper, and additionally imposes precise functional forms
or the difference in social weights attached to the poor versus the rich by the social planner (Yitzhaki, 1983; Wagstaff, 2002). We
ound no evidence indicating that support for CIM or PIRHT would differ when health transfers take place at the bottom versus the
op of the income distribution. This is in line with Hurley et al. (2020) and Hardardottir et al. (2021) who found social weights to
e on average close to those imposed by the standard concentration index.

The remainder of the paper proceeds as follows. Section 2 provides more background of the inequality and invariance conditions
tudied in this paper, and Section 3 describes the questionnaire and the experimental approach. Section 4 presents our findings; and
2

ection 5 discusses the main implications of these findings.



Journal of Health Economics 90 (2023) 102773K.I.M. Rohde et al.

i

2. Background

We consider a social planner who has to choose between allocations of income and health. Society consists of 𝑛 groups of
ndividuals. Every individual in group 𝑖 has income level 𝑦𝑖 and health level ℎ𝑖. An allocation (𝑦, ℎ) is a 2 × 𝑛 matrix, with the 𝑖th

column being (𝑦𝑖, ℎ𝑖).
We assume that the social planner has preferences ≽ over allocations that can be represented by a social welfare function 𝑊 , such

that for all allocations (𝑦, ℎ) and (𝑥, 𝑙) we have

(𝑦, ℎ) ≽ (𝑥, 𝑙) ⟺ 𝑊 (𝑦, ℎ) ≥ 𝑊 (𝑥, 𝑙).

Strict preference is denoted by ≻, and indifference by ∼. Preference conditions on ≽ generate specific functional forms of 𝑊 , which
translate into specific inequality measures. We will consider two types of preference conditions, which we will label inequality and
invariance conditions.

2.1. Inequality conditions

2.1.1. Correlation increasing majorization (CIM)
In this paper we are interested in whether and to what extent decision makers care about the distribution of health across

income groups. One potential intuition is that inequalities in health and income reinforce each other when income and health are
positively correlated, while inequalities are ‘canceled out’ under negative correlation. A preference condition that captures this idea,
is correlation increasing majorization (Tsui, 1999; Gajdos and Weymark, 2005).

Allocation (𝑦, ℎ) is obtained from (𝑥, 𝑙) through a correlation increasing transfer if there are two groups 𝑖, 𝑗 such that 𝑦𝑖 = min{𝑥𝑖, 𝑥𝑗},
ℎ𝑖 = min{𝑙𝑖, 𝑙𝑗}, 𝑦𝑗 = max{𝑥𝑖, 𝑥𝑗}, and ℎ𝑗 = max{𝑙𝑖, 𝑙𝑗}, (𝑦𝑚, ℎ𝑚) = (𝑥𝑚, 𝑙𝑚) for all 𝑚 ∉ {𝑖, 𝑗}, and (𝑦, ℎ) ≠ (𝑥, 𝑙) and (𝑦, ℎ) is not simply
a permutation of the groups in (𝑥, 𝑙). Thus, (𝑦, ℎ) is obtained from (𝑥, 𝑙) through a correlation increasing transfer if for two groups 𝑖, 𝑗
we rearrange their income and health in such a way, that group 𝑖 always gets the worse income and health. Correlation increasing
majorization (CIM) holds if (𝑥, 𝑙) ≻ (𝑦, ℎ) whenever (𝑦, ℎ) is obtained from (𝑥, 𝑙) through a sequence of correlation increasing transfers.

2.1.2. Principle of income-related health transfers (PIRHT)
CIM is implied by the principle of income related health transfers, the main condition underlying the concentration index that

is widely applied for the measurement of income-related health inequality (Wagstaff et al., 1991; Kakwani et al., 1997; Bleichrodt
and Van Doorslaer, 2006). The principle of income-related health transfers (PIRHT) holds if a transfer of health from a richer to a
poorer group improves social welfare, as long as it does not change the ranking of groups in terms of income. PIRHT agrees with
CIM that correlation increasing transfers are undesirable: both PIRHT and CIM imply that transfers that increase the correlation
between income and health, without affecting the marginal distributions of income and health, are socially not preferred. CIM only
concerns transfers that change the correlation between income and health without affecting the marginal distributions of income
and health. The transfers that are considered by CIM thereby always involve a re-ranking of groups in terms of health or income,
depending on which dimension we consider as given. PIRHT, however, also considers transfers that do not imply such a re-ranking.
It, for instance, requires that any change in the spread of health improves social welfare, as long as health is transferred from the
rich to the poor. Thereby, PIRHT is a stronger condition than CIM.

An alternative way to think about health inequalities, is to think of them as arising from mean-preserving increases in the spreads
of health and income simultaneously. Uniform majorization is a preference condition that captures this intuition.

2.1.3. Uniform majorization (UM)
Allocation (𝑦, ℎ) is obtained from (𝑥, 𝑙) through a uniform majorization if (𝑦, ℎ) is obtained by multiplying (𝑥, 𝑙) by a bistochastic

matrix and it is not a simple permutation of the groups. Uniform majorization (UM) holds if (𝑦, ℎ) ≻ (𝑥, 𝑙) whenever (𝑦, ℎ) is a uniform
majorization of (𝑥, 𝑙) (Tsui, 1999; Gajdos and Weymark, 2005).

2.1.4. Downward positional transfer sensitivity (DPTS)
UM and CIM are independent conditions (Tsui, 1999). We will systematically assess the robustness of the support for UM and

CIM. First of all, for both UM and CIM we will test whether the given transfers in income and health are perceived to be more
valuable when taking place at the bottom than at the top of the income distribution. We thereby also test for downward positional
transfer sensitivity (DPTS), a condition that requires the concern about income-related health transfers in PIRHT to be stronger when
these transfers occur at the bottom rather than the top of the income distribution (Wagstaff, 2002; Makdissi and Yazbeck, 2014;
Khaled et al., 2018). More precisely, the combination of two income-related health transfers that are identical in terms of both
the amount of health transferred and the number of steps on the income ladder separating the transferring groups, is inequality
reducing when one transfer is from a poor to a poorer group and the other from a rich to a richer one. PIRHT imposes that the
former transfer is inequality reducing, while the latter increases inequality. DPTS then imposes that the former gets more weight
than the second because the transfers occur more towards the bottom of the income distribution. While PIRHT captures a first-order
aversion to inequality, DPTS captures a second-order aversion to inequality.
3

We will also test several invariance conditions that play an important role in inequality measurements.
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2.2. Invariance conditions

Average levels of income and health may matter for inequality measurement. We consider two preference conditions that impose
tability on attitudes towards inequalities when average levels of health and/or income change: translation invariance and unit
nvariance. Translation invariance is required for absolute inequality indices, while unit invariance is required for relative inequality
ndices (Erreygers and Van Ourti, 2011).

We will also consider another important invariance property, which relates to the framing of health in terms of attainments
r shortfalls and is often referred to as the mirror property (Erreygers, 2009a,b; Lambert and Zheng, 2011). It requires inequality
rderings to be independent of framing health in terms of gains or losses, which is a natural requirement for many health measures
hat have a finite upper and lower bound.

.2.1. Translation invariance
Translation invariance refers to the idea that the level of inequality is unaffected by a change in the average level of health

r income that leaves the absolute differences between groups in that dimension unchanged. It is implied by absolute inequality
ndices. By (𝑦 + 𝛼, ℎ) we denote the distribution that results from (𝑦, ℎ) by adding the constant 𝛼 to all income levels. By (𝑦, ℎ + 𝛽)

we denote the distribution that results from (𝑦, ℎ) by adding the constant 𝛽 to all health levels. Income translation invariance holds
if for all 𝛼 we have that (𝑦, ℎ) ≽ (𝑥, 𝑙) implies (𝑦 + 𝛼, ℎ) ≽ (𝑥 + 𝛼, 𝑙). Health translation invariance holds if for all 𝛽 we have that
(𝑦, ℎ) ≽ (𝑥, 𝑙) implies (𝑦, ℎ + 𝛽) ≽ (𝑥, 𝑙 + 𝛽). Translation invariance holds if both income and health translation invariance hold.
Translation invariance is equivalent to the translatability condition of Tsui (1995). As Gajdos and Weymark (2005) discussed, this
version of translation invariance, which they call strong translatability, allows for a different constant to be added to different
dimensions. This is appropriate in our setting where the two dimensions are measured on a different scale. Yet, in a setting where
the dimensions would be measured on the same scale, for instance, tax expenditures and expenditures on health insurance, it may
be more appropriate to only allow for the same constant to be added to both dimensions simultaneously.

2.2.2. Unit invariance
Unit invariance, which is implied by relative inequality indices, refers to the idea that the level of inequality is unaffected by a

change in the average level of health or income that leaves the relative differences between groups within the dimension unchanged.
By (𝜆𝑦, ℎ) we denote the distribution that results from (𝑦, ℎ) by multiplying all income levels by the constant 𝜆. By (𝑦, 𝜅ℎ) we denote
the distribution that results from (𝑦, ℎ) by multiplying all health levels by the constant 𝜅. Income unit invariance holds if for all 𝜆 > 0
we have that (𝑦, ℎ) ≽ (𝑥, 𝑙) implies (𝜆𝑦, ℎ) ≽ (𝜆𝑥, 𝑙). Health unit invariance holds if for all 𝜅 > 0 we have that (𝑦, ℎ) ≽ (𝑥, 𝑙) implies
(𝑦, 𝜅ℎ) ≽ (𝑥, 𝜅𝑙). Unit invariance holds if both income and health unit invariance hold.

Our definition of unit invariance allows for a different multiplication factor for health and income. In a setting where the two
dimensions are measured on the same scale, it may be more appropriate to require the factor to be the same for both dimensions
(Tsui, 1995; Gajdos and Weymark, 2005).

2.2.3. Mirror invariance
Health is a good example of a dimension that can equally naturally be described in terms of attainments (gains) or shortfalls

(losses). Consider, for instance, an individual who suffers from backpain for 20 days per year on average. We can say that in a
year this person has 20 days with backpain, but we can as well say that this person has 345 days without backpain. Both framings
represent the same objective level of health. It is therefore normatively appealing to require preferences of the social planner to be
independent of whether health is framed in terms of attainments or shortfalls. This condition, which we will call mirror invariance,
is a desirable condition for any dimension that is represented by a bounded variable (Erreygers, 2009a,b; Lambert and Zheng, 2011;
Bosmans, 2016). Mirror invariance is implied by the stronger mirror property of Erreygers and Van Ourti (2011).

Evidence from behavioral economics and psychology suggests that mirror invariance will not hold in practice. Preferences have
been shown to depend on framing in terms of gains or losses. The reflection effect, for instance, is the finding that people have
opposite risk attitudes for gains than for losses (Kahneman and Tversky, 1979). Thus, people who are risk averse for gains, may
well be risk seeking for losses. This reflection effect suggests that attitudes to inequalities, of both social planners and the people
affected by their decisions, are likely to depend on whether health is framed in terms of attainments or shortfalls. Thus, while
framing should not matter normatively, in practice it may matter for decision makers and for people in society who are affected
by these decisions. Our questionnaire study will shed light on the extent to which framing may matter in the context of health
inequality measurement.

Finally, mirror invariance and unit invariance are generally incompatible (Erreygers and Van Ourti, 2011; Lambert and Zheng,
2011). Thus, it is theoretically impossible for the conditions of mirror invariance and unit invariance to hold simultaneously for all
possible allocations. If we find support for both mirror and unit invariance in our questionnaire this will only hold for the distributions
used and cannot hold in general.
4
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Table 1
Example of two distributions.
Group 1 2 3 4 5
Income (Euro) 6000 10 000 13 000 18 000 32 000
Days without back pain 315 320 325 330 335

Group 1 2 3 4 5
Income (Euro) 6000 10 000 13 000 18 000 32 000
Days without back pain 315 324 325 326 335

3. Questionnaire

We designed a questionnaire to measure the support for the aforementioned inequality and invariance conditions in the context of
ealth and income. Respondents were asked to imagine a small hypothetical country, called Alfaland, which consists of five groups.
very group consists of an equal number of individuals. Within each group, all individuals have the same income and health. All
espondents were asked 38 questions where they had to choose between two distributions of income and health in Alfaland. We
old them that these distributions are the result of two different policy scenarios.1 Respondents were asked to choose which of

the two policies they would support if they were asked to advise the government of Alfaland. We chose to let respondents reveal
their attitudes to inequalities by giving them choices between policies rather than asking them explicitly which policy they consider
more unequal. This is consistent with the normative approach that derives inequality indices from preferences of social planners
(Bleichrodt et al., 2012; Hurley et al., 2020; Hardardottir et al., 2021).

We gave our respondents the role of advisor to the government of Alfaland to let them take the perspective of an impartial policy
maker (Amiel et al., 2009; Almås et al., 2020; Konow, 2009; Tarroux, 2015). We did not implement the alternative of asking them
to decide in which society they preferred an imaginary grandchild to be born (Johansson-Stenman et al., 2002), as it can induce
respondents to consider the situation of only their own income group (Bleichrodt et al., 2012). In this study we wanted respondents
to consider the entire distributions of income and health from the perspective of an impartial social policy maker, and therefore
chose the Alfaland formulation.

We considered income in terms of yearly net income per person (in euro) in 2019. Health was expressed in terms of days without
backpain per year. A person with backpain was described to

– have moderate problems in walking about,
– have moderate problems doing usual activities (e.g., work, study, housework, family or leisure activities), and
– have moderate pain or discomfort

(The EuroQoL Group, 1990). We chose backpain, because this condition is relatively easy to imagine and need not be chronic
(Attema et al., 2012). Moreover, in practice suffering from backpain often does not impact one’s ability to work and related income.
We also wanted to make sure that both income and health would be expressed according to a similar time frame. Therefore, we
chose to express them in terms of yearly amounts and numbers of days per year.

A previous and related study (Bleichrodt et al., 2012) conceptualized income as a flow (monthly income) and health as a
stock (life expectancy) to study attitudes towards socioeconomic health inequalities. A potential drawback of mixing flows with
stocks is that it may induce respondents to compute lifetime income by multiplying health and income. This would confound our
measurements, because it would be unclear which dimensions respondents consider in their decisions: only health and income
as they are presented to them, or also lifetime income. Redistributions in monthly income and life expectancy that change the
dispersion in each of these dimensions without affecting means (such as for UM), often will lead to a change in mean lifetime
income. Respondents might not favor such redistributions because of the associated efficiency loss (Bosmans et al., 2015). Similarly,
reducing the correlation between income and health may weaken the support for CIM as it lowers total lifetime wealth. We wanted
to avoid this potential problem as much as possible and therefore chose to express both monetary (yearly amounts) and health
outcomes (number of days) in terms of flows. Moreover, the results of an extensive pilot study (Online Appendix Section 2) indicate
that the presentation in terms of stocks or flows does not affect support for CIM, PIRHT, and UM significantly in our setting.

Distributions were presented in tables.2 One question would, for example, ask to choose between the two tables in Table 1. As
is common in experimental studies, we did not allow for indifference. In case of indifference, respondents were asked to make a
choice, in order to discourage them from reporting indifference merely to reduce cognitive effort (Nowlis et al., 2002). In every
question, the distributions were presented in random order, so that if all subjects were indifferent and would, for instance, choose
the first distribution presented to them, we would expect 50% of them to choose one distribution, and the others choosing the other
one. Every choice was presented on a separate screen, the two distributions were presented one above the other, and the order of
questions was randomized.

1 Section 1 of the Online Appendix describes the actual wording used in the questionnaire. The question wording discouraged participants to think about the
xact mechanisms and processes underlying the policies that lead to the final distributions of health and income (Schokkaert and Devooght, 2003; Le Clainche
t al., 2015).

2 In Bleichrodt et al. (2012) we displayed distributions both in tables and in graphs, but as most subjects focused on the tables, we chose not to display
5

istributions in graphs in this paper.
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Table 2
Questions to test for CIM, PIRHT, and UM.

Policy A Policy B

1 2 3 4 5 1 2 3 4 5

𝐶𝐼𝑀𝑏 6000 10 000 13 000 18 000 32 000 6000 10 000 13 000 18 000 32 000
315 320 325 330 335 320 315 325 330 335

𝐶𝐼𝑀𝑚 6000 10 000 13 000 18 000 32 000 6000 10 000 13 000 18 000 32 000
315 320 325 330 335 315 330 325 320 335

𝐶𝐼𝑀𝑡 6000 10 000 13 000 18 000 32 000 6000 10 000 13 000 18 000 32 000
315 320 325 330 335 315 320 325 335 330

𝑃𝐼𝑅𝐻𝑇𝑏 6000 10 000 13 000 18 000 32 000 6000 10 000 13 000 18 000 32 000
316 319 325 330 335 318 317 325 330 335

𝑃𝐼𝑅𝐻𝑇𝑏,𝑛𝑟 6000 10 000 13 000 18 000 32 000 6000 10 000 13 000 18 000 32 000
315 320 325 330 335 317 318 325 330 335

𝑃𝐼𝑅𝐻𝑇𝑚 6000 10 000 13 000 18 000 32 000 6000 10 000 13 000 18 000 32 000
315 322 325 328 335 315 326 325 324 335

𝑃𝐼𝑅𝐻𝑇𝑚,𝑛𝑟 6000 10 000 13 000 18 000 32 000 6000 10 000 13 000 18 000 32 000
315 320 325 330 335 315 324 325 326 335

𝑃𝐼𝑅𝐻𝑇𝑡 6000 10 000 13 000 18 000 32 000 6000 10 000 13 000 18 000 32 000
315 320 325 331 334 315 320 325 333 332

𝑃𝐼𝑅𝐻𝑇𝑡,𝑛𝑟 6000 10 000 13 000 18 000 32 000 6000 10 000 13 000 18 000 32 000
315 320 325 330 335 315 320 325 332 333

𝑈𝑀𝑏 6000 10 000 13 000 18 000 32 000 7600 8400 13 000 18 000 32 000
315 320 325 330 335 317 318 325 330 335

𝑈𝑀𝑚 6000 10 000 13 000 18 000 32 000 6000 13 200 13 000 14 800 32 000
315 320 325 330 335 315 324 325 326 335

𝑈𝑀𝑡 6000 10 000 13 000 18 000 32 000 6000 10 000 13 000 23 600 26 400
315 320 325 330 335 315 320 325 332 333

3.1. Stimuli

The questionnaire consisted of 38 choices between distributions and several background questions at the end. We constructed 8
ifferent versions of the questionnaire. This section first presents the questions for one of the versions, and subsequently explains
ow the other versions of the questionnaire were derived.

IM
We asked 3 questions to test for CIM, as summarized in Table 2. Each question involved a choice between a baseline distribution

nd another distribution derived from the baseline by a correlation increasing majorization. The income levels in the baseline
istribution (Policy A) were based on actual household incomes in the Netherlands adjusted for household composition, rounded
o numbers that are relatively easy to process cognitively. The average number of days without backpain was equal to the average
umber reported in the Netherlands. Moreover, as health and income are negatively correlated, a higher income implied more days
ithout backpain in our baseline distribution.
𝐶𝐼𝑀𝑏 considers a correlation increasing majorization between groups 1 and 2, who are at the bottom (b) of the income

distribution. Similarly, 𝐶𝐼𝑀𝑚 and 𝐶𝐼𝑀𝑡 consider a correlation increasing majorization between groups 2 and 4 and between groups
and 5, who are at the middle (m) and the top (t) of the income distribution. CIM predicts that respondents will choose Policy B

n each of these questions. Comparing responses in 𝐶𝐼𝑀𝑏 and 𝐶𝐼𝑀𝑡 allows us to assess whether a similarly sized transfer of health
s valued more when it takes place at the bottom than at the top of the income or health distribution.

IRHT
From the three CIM questions we derived six questions to test for PIRHT, as summarized in Table 2. 𝑃𝐼𝑅𝐻𝑇𝑏 is derived from

𝐶𝐼𝑀𝑏 by considering a health transfer from income group 2 to 1, which satisfies two properties. First, the health transfer is smaller
than the health transfer implied by 𝐶𝐼𝑀𝑏. Second, the health transfer implies that the ranking of the two groups in terms of health
is reversed, similarly as in 𝐶𝐼𝑀𝑏: in Policy A group 2 is in better health than group 1 and in Policy B group 2 is in worse health than
roup 1. 𝑃𝐼𝑅𝐻𝑇𝑚 and 𝑃𝐼𝑅𝐻𝑇𝑡 are derived from 𝐶𝐼𝑀𝑚 and 𝐶𝐼𝑀𝑡 in a similar way, with the sizes of the transfers proportional to

those of the CIM questions. Comparison of health transfers at the top and bottom of the income distribution allows shedding light
on support for DPTS with stronger support for 𝑃𝐼𝑅𝐻𝑇𝑏 than 𝑃𝐼𝑅𝐻𝑇𝑡 being in line with DPTS.

𝑃𝐼𝑅𝐻𝑇𝑏, 𝑃𝐼𝑅𝐻𝑇𝑚, and 𝑃𝐼𝑅𝐻𝑇𝑡 each consider health transfers that change the ranking of groups in terms of health. From
these questions we derived 𝑃𝐼𝑅𝐻𝑇𝑏,𝑛𝑟, 𝑃𝐼𝑅𝐻𝑇𝑚,𝑛𝑟, and 𝑃𝐼𝑅𝐻𝑇𝑡,𝑛𝑟 which satisfy two conditions: (1) their health transfers do not
ffect the ranking in terms of health (𝑛𝑟 denotes no reranking), and (2) their health transfers are equal to the ones in 𝑃𝐼𝑅𝐻𝑇𝑏,
6

𝐼𝑅𝐻𝑇𝑚, and 𝑃𝐼𝑅𝐻𝑇𝑡 respectively. PIRHT predicts that for all six questions Policy B is preferred.
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Table 3
Summary of questions to test for translation and unit invariance.

(a) Translation invariance

𝑇 𝐼𝐶𝐼𝑀,𝑖,− = 𝐶𝐼𝑀𝑚− e3160 𝑇 𝐼𝑈𝑀,𝑖,− = 𝑈𝑀𝑚− e3160
𝑇 𝐼𝐶𝐼𝑀,𝑖,+ = 𝐶𝐼𝑀𝑚+ e632 𝑇 𝐼𝑈𝑀,𝑖,+ = 𝑈𝑀𝑚+ e632
𝑇 𝐼𝐶𝐼𝑀,ℎ,− = 𝐶𝐼𝑀𝑚− 65 days 𝑇 𝐼𝑈𝑀,ℎ,− = 𝑈𝑀𝑚− 65 days
𝑇 𝐼𝐶𝐼𝑀,ℎ,+ = 𝐶𝐼𝑀𝑚+ 13 days 𝑇 𝐼𝑈𝑀,ℎ,+ = 𝑈𝑀𝑚+ 13 days
𝑇 𝐼𝐶𝐼𝑀,ℎ,𝑔𝑙 = 𝐶𝐼𝑀𝑚− 220 days 𝑇 𝐼𝑈𝑀,ℎ,𝑔𝑙 = 𝑈𝑀𝑚− 220 days

(b) Unit invariance

𝑈𝐼𝐶𝐼𝑀,𝑖,− = 𝐶𝐼𝑀𝑚× 0.8 income 𝑈𝐼𝑈𝑀,𝑖,− = 𝑈𝑀𝑚× 0.8 income
𝑈𝐼𝐶𝐼𝑀,𝑖,+ = 𝐶𝐼𝑀𝑚× 1.04 income 𝑈𝐼𝑈𝑀,𝑖,+ = 𝑈𝑀𝑚× 1.04 income
𝑈𝐼𝐶𝐼𝑀,ℎ,− = 𝐶𝐼𝑀𝑚× 0.8 days without BP 𝑈𝐼𝑈𝑀,ℎ,− = 𝑈𝑀𝑚× 0.8 days without BP
𝑈𝐼𝐶𝐼𝑀,ℎ,−,𝑠𝑓 = 𝐶𝐼𝑀𝑚× 0.8 days with BP 𝑈𝐼𝑈𝑀,ℎ,−,𝑠𝑓 = 𝑈𝑀𝑚× 0.8 days with BP
𝑈𝐼𝐶𝐼𝑀,ℎ,+ = 𝐶𝐼𝑀𝑚× 1.04 days without BP
𝑈𝐼𝐶𝐼𝑀,ℎ,+,𝑠𝑓 = 𝐶𝐼𝑀𝑚× 1.04 days with BP
𝑈𝐼𝐶𝐼𝑀,ℎ,𝑔𝑙 = 𝐶𝐼𝑀𝑚× 105/325 days without BP 𝑈𝐼𝑈𝑀,ℎ,𝑔𝑙 = 𝑈𝑀𝑚× 105/325 days without BP
𝑈𝐼𝐶𝐼𝑀,ℎ,𝑔𝑙,𝑠𝑓 = 𝐶𝐼𝑀𝑚× 105/325 days with BP 𝑈𝐼𝑈𝑀,ℎ,𝑔𝑙,𝑠𝑓 = 𝑈𝑀𝑚× 105/325 days with BP

UM
We asked three questions to test for UM, as summarized in Table 2. Question 𝑈𝑀𝑏 involves the same health transfer as Question

𝐼𝑅𝐻𝑇𝑏,𝑛𝑟, and income is transferred according to the same convex combination as health. Similarly, questions 𝑈𝑀𝑚 and 𝑈𝑀𝑡
nvolve the same health transfers as questions 𝑃𝐼𝑅𝐻𝑇𝑚,𝑛𝑟 and 𝑃𝐼𝑅𝐻𝑇𝑡,𝑛𝑟 with income transferred according to the same convex

combination as health. Thus, the UM questions can fairly be compared to the PIRHT questions, and we can compare support of
transfers in the bottom and top of the income distribution. In questions 𝑈𝑀𝑏 and 𝑈𝑀𝑡 the transfers do not affect the income
rankings of the groups. In question 𝑈𝑀𝑚, however, the income ranking of groups 2 and 3 is reversed. UM predicts that Policy B is
preferred in all three questions.

Translation invariance
We asked 10 questions to test for translation invariance, as summarized in Table 3a and shown in Table A.6 in Appendix. We

tested for translation invariance applied to both CIM and UM. In particular, the reference questions are 𝐶𝐼𝑀𝑚 and 𝑈𝑀𝑚. Hence,
we study support for correlation increasing and uniform majorizations when they involve transfers from a group above to a group
below the median and analyze how this support changes when average income or health changes. If respondents satisfy translation
invariance, then their choices in the 𝑇 𝐼𝐶𝐼𝑀 and 𝑇 𝐼𝑈𝑀 questions should be the same as in 𝐶𝐼𝑀𝑚 and 𝑈𝑀𝑚 respectively. Income
translation invariance was tested using both a decrease (𝑇 𝐼𝐶𝐼𝑀,𝑖,− and 𝑇 𝐼𝑈𝑀,𝑖,−) and an increase (𝑇 𝐼𝐶𝐼𝑀,𝑖,+ and 𝑇 𝐼𝑈𝑀,𝑖,+) in income.
Similarly, health translation invariance was tested using both a decrease (𝑇 𝐼𝐶𝐼𝑀,ℎ,− and 𝑇 𝐼𝑈𝑀,ℎ,−) and an increase (𝑇 𝐼𝐶𝐼𝑀,ℎ,+ and
𝑇 𝐼𝑈𝑀,ℎ,+) in the number of days without backpain. The decrease in income and number of days without backpain was set equal
to 20% of average income or days without backpain, i.e. e3160 and 65 days. The increase in income and number of days without
backpain was set equal to 4% of average income and days without backpain, i.e. e632 and 13 days.3

We asked two additional questions to test for health translation invariance. The numbers of days without backpain in the
distributions 𝑇 𝐼𝐶𝐼𝑀,ℎ,𝑔𝑙 and 𝑇 𝐼𝑈𝑀,ℎ,𝑔𝑙 were constructed such that they equal the number of days with backpain in 𝑇 𝐼𝐶𝐼𝑀,ℎ,− and
𝑇 𝐼𝑈𝑀,ℎ,− but in a different order. As will be explained later, we will have versions of the questionnaire where health is expressed in
terms of days without backpain (attainment-framing), as well as versions where health is expressed in terms of days with backpain
(shortfall-framing). If respondents’ attitudes towards inequalities depend solely on the numbers they see, and not on the meaning
of these numbers and if they consider both dimensions separately, we for instance expect similar choices for 𝑇 𝐼𝐶𝐼𝑀,ℎ,− in the
attainment-framing as for 𝑇 𝐼𝐶𝐼𝑀,ℎ,𝑔𝑙 in the shortfall-framing. Note that similar questions for income would not make sense as income
is not a bounded variable.

Unit invariance
Unit invariance was also tested by applying it to both CIM and UM, with the reference questions being 𝐶𝐼𝑀𝑚 and 𝑈𝑀𝑚. Table 3b

summarizes the unit invariance questions that can be found in Tables A.7 and A.8 in Appendix. Income unit invariance was tested
using both a decrease (𝑈𝐼𝐶𝐼𝑀,𝑖,− and 𝑈𝐼𝑈𝑀,𝑖,−) and an increase (𝑈𝐼𝐶𝐼𝑀,𝑖,+ and 𝑈𝐼𝑈𝑀,𝑖,+) in income.

Health is a bounded variable in our study, so unit invariance can be tested in two ways here. Unit invariance can apply either
to the number of days without backpain, or to the number of days with backpain. Respondents are expected to satisfy at most one
of these two versions of unit invariance. Health unit invariance was tested using a decrease applied to the number of days without
backpain (𝑈𝐼𝐶𝐼𝑀,ℎ,− and 𝑈𝐼𝑈𝑀,ℎ,−) as well as a decrease applied to the number of days with backpain (𝑈𝐼𝐶𝐼𝑀,ℎ,−,𝑠𝑓 and 𝑈𝐼𝑈𝑀,ℎ,−,𝑠𝑓 ,
with 𝑠𝑓 denoting shortfall). Health unit invariance was also tested using an increase applied to the number of days without backpain
(𝑈𝐼𝐶𝐼𝑀,ℎ,+ and 𝑈𝐼𝑈𝑀,ℎ,+) as well as an increase applied to the number of days with backpain (𝑈𝐼𝐶𝐼𝑀,ℎ,+,𝑠𝑓 and 𝑈𝐼𝑈𝑀,ℎ,+,𝑠𝑓 , with

3 Section 2.2 discusses that testing for income and health translation invariance separately is appropriate when income and health are measured on a different
7
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𝑠𝑓 denoting shortfall). For decreases and increases in income and health we applied the same percentages of average income and
health as for the translation invariance questions: 20% decrease and 4% increase.4,5,6

Questions 𝑈𝐼𝐶𝐼𝑀,ℎ,𝑔𝑙 and 𝑈𝐼𝑈𝑀,ℎ,𝑔𝑙 equal the distributions in 𝐶𝐼𝑀𝑚 and 𝑈𝑀𝑚 with the number of days without backpain
multiplied by 105∕325. Thus, 𝑈𝐼𝐶𝐼𝑀,ℎ,𝑔𝑙 and 𝑈𝐼𝑈𝑀,ℎ,𝑔𝑙 give the same average number of days with backpain as 𝑇 𝐼𝐶𝐼𝑀,ℎ,𝑔𝑙 and
𝑇 𝐼𝑈𝑀,ℎ,𝑔𝑙. Questions 𝑈𝐼𝐶𝐼𝑀,ℎ,𝑔𝑙,𝑠𝑓 and 𝑈𝐼𝑈𝑀,ℎ,𝑔𝑙,𝑠𝑓 equal the distributions in 𝐶𝐼𝑀𝑚 and 𝑈𝑀𝑚 with the number of days with backpain
multiplied by 105∕325.

irror invariance
Health can be expressed in terms of attainments/gains (number of days without backpain) or shortfalls/losses (number of

ays with backpain). We constructed both a health-attainments and health-shortfalls version of our questionnaire, where the
ealth-shortfalls version has equal numbers of days with backpain as the health-attainments version. If respondents satisfy mirror
nvariance, we expect the same responses in the attainments as in the shortfalls version of the questionnaire. We therefore tested
irror invariance between respondents. Testing for mirror invariance within respondents would have required each respondent to

answer questions in terms of attainments as well as shortfalls, which might encourage respondents to respond consistently and
thereby lead to an overestimation of the support for this property, and which is also cognitively demanding.

Versions
In policy A of the questions to test for CIM the difference in health between subsequent income groups is 5 days without backpain.

This difference could be perceived to be relatively small and could lead respondents to mainly focus on the income dimension. We
therefore constructed an additional version of the questionnaire with larger differences in terms of health. The CIM and PIRHT
questions of this version are summarized in Tables A.9–A.11 in Appendix. Policy A in the CIM questions had the same maximum
number of days without backpain (335) as in the version with smaller health differences, but the differences between subsequent
groups were multiplied by 6 such that they amount to 30 days, i.e. approximately 1 month. Policy B was also constructed by
multiplying the transfer in the original version by 6. All other PIRHT-questions were derived from the original version in a similar
way. The UM and unit invariance tests were derived from the CIM tests as described for the original version. The translation
invariance tests were derived from the unit invariance tests, such that they involve the same percentage changes in average health,
as described above.

Since the version with large health differences has a lower average number of days without backpain (275 instead of 325), it is
also informative on the incompatibility between mirror and unit invariance: when average health lies exactly at the mid interval of
minimum (365 days with backpain) and maximal health (0 days with backpain), both invariance conditions are compatible for all
possible health-income allocations with mid-interval mean health. When average health is closer to the extreme values of health,
the incompatibility more likely shows up in particular income-health allocations such as ours. Comparing both versions could thus
inform us on which invariance condition receives more support (Lambert and Zheng, 2011; Erreygers and Van Ourti, 2011).

In the example in Table 1, health is expressed as a gain, the income-rows are presented above the health-rows and the five
groups are ranked based on the top row, i.e. from poorest (group 1) to richest (group 5). In the corresponding version of the
questionnaire, we always ranked the groups in Alfaland from small to large in terms of income. We also have versions where health
is always presented above income and where groups are ranked on health — from few to many days without backpain for health
attainments, from many to few days with backpain for health shortfalls. Normatively, ranking distributions on income or health
should not matter as they represent the exact same distributions. In practice, however, responses could be sensitive to the ranking.
For CIM, for instance, a given transfer can be viewed as a health transfer from a higher to a lower income group in the income-
ranked version while being viewed as an income transfer from a better to a poorer health group in the health-ranked version. If
respondents have different attitudes towards income transfers than towards health transfers, then the ranking may have an influence
on responses.

To summarize, from both the version with smaller health differences and the version with larger health differences, we
constructed a health attainments and a health shortfalls version with groups ranked on income or health. Thus, we have 8 versions
in total:

• health attainments - income-ranked - small differences (AIR)
• health attainments - health-ranked - small differences (AHR)
• health shortfalls - income-ranked - small differences (SIR)
• health shortfalls - health-ranked - small differences (SHR)
• health attainments - income-ranked - large differences (AIRL)
• health attainments - health-ranked - large differences (AHRL)
• health shortfalls - income-ranked - large differences (SIRL)
• health shortfalls - health-ranked - large differences (SHRL)

4 The numbers of days without backpain in 𝑈𝐼𝐶𝐼𝑀,ℎ,−,𝑠𝑓 , for instance, equal 365− (365− 𝑥) × 0.8, where 𝑥 is the numbers of days without backpain in 𝐶𝐼𝑀𝑚.
5 Questions 𝑈𝐼𝑈𝑀,ℎ,+ and 𝑈𝐼𝑈𝑀,ℎ,+,𝑠𝑓 were dropped due to an error in the health distribution in policy B.
6 Testing for income and health unit invariance separately is appropriate when income and health are measured on a different scale, see also Section 2.2.
8
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Background questions
The last few questions in the questionnaire were background questions and two debriefing questions. In the first debriefing

uestion, respondents were asked whether (and why), when making their choices, they focused only on the columns of the tables
hat differed between the policies, or whether they also considered the other columns. If they consider only the columns that differ,
hen their choices will imply separability between groups of individuals. The second and open-ended debriefing question inquired
bout any rules used to make the choices. Next, we asked for gender, age, study program, and number of days with backpain
xperienced in the last year. We also asked respondents to rate their political views (using the American National Election Studies
0-point scale: very left to very right),7 family’s income 10 years ago relative to the average income in society 10 years ago (on

a 5-point scale: relatively low to relatively high), and expected own income in 10 years relative to the average income in society
in 10 years (on a 5-point scale: relatively low to relatively high). Finally, we asked whether they are familiar with the following
concepts: gini-index, lorenz-curve, and/or concentration index.

Implementation
We recruited 349 students of Erasmus University Rotterdam to participate in our study.8 They were invited to the lab for a

session that was expected to last 40 min and they were paid e10 for their participation. We ran 17 sessions in total, spread over 6
days in the spring of 2018. In each session, respondents were randomly assigned to one of the versions of our questionnaire.

4. Results

Table A.13 in Appendix summarizes the background characteristics of the 349 respondents. It shows that 54% of them are
female and their average age is 22 years. Around 89% of the respondents are or were enrolled in an economics or business program
(econbus = 1; 0 otherwise). 82% of the respondents experienced at least one day of backpain in the year prior to the experiment
(BP-1-365-days = 1; 0 otherwise), and 23% experienced more than 28 days of backpain (BP-29-365-days = 1; 0 otherwise). We
summarized political views into a variable right, which equals one if a subject gave an answer from 7 to 10 on the political views
scale and zero otherwise. Past family income, relative to average income, was perceived to be in the highest category by around
10% of respondents (highpastincome = 1 if answer 5 on the 5-point scale; 0 otherwise), and future income is expected to be in
the highest category by 21% (highfutureincome = 1 if 5 on the 5-point scale; 0 otherwise). Many respondents, 78%, are familiar
with the Gini index and/or the Lorenz curve (gini-lorenz = 1; 0 otherwise), and only 16% are familiar with the concentration index
(conc-index = 1; 0 otherwise) reflecting that the Gini index and Lorenz curve are part of the curriculum in secondary education in
the Netherlands, but not the concentration index. Almost 65% of the respondents applied group-independence when making their
choices, implying that they only focused on the groups that differed between the two policies when making a decision (indep = 1;
0 otherwise).

Balancing tests confirmed absence of systematic differences in average background characteristics across questionnaire versions
(see Table A.12 in Appendix), and there were no differences in terms of exclusive focus (or not) on columns affected by the policies.
Time required to read the instructions was similar between versions indicating that all versions were equally difficult to understand.

We analyzed the responses to the choice questions using a seemingly unrelated regression (SUR) framework, where the choices
in each question – coded as 1 if consistent with the relevant preference condition and 0 otherwise – are modeled as a linear
probability model and estimated jointly to allow for correlation between different choice questions. A SUR model with question-
specific-constants only, informs whether the proportion of choices consistent with the preference conditions differs significantly from
50%, which would be observed if respondents chose randomly. We assess the impact of framing in terms of attainments or shortfalls,
having small or large health differences, and policies ranked on income or health, by extending the question-specific-constants-
only SUR model with dummies accounting for different versions of the questionnaire.9 We additionally assess the importance of
respondent’s background characteristics by estimating a SUR model that lets the choices also depend on background characteristics.

4.1. CIM

Panel A of Fig. 1 shows that respondent’s choices do not deviate significantly from 50% and that questions involving transfers
at the top, middle, and bottom of the income distribution receive similar support (𝑝-value of the joint equality test equals 0.97).
When investigating individual response patterns, we see that these findings are driven by individual heterogeneity rather than by
random responses: 38% of the respondents are always consistent and 30% are always inconsistent with CIM.

This individual heterogeneity is partly driven by presenting policies as ranked on income versus ranked on health (see coefficient
of 𝐼𝑅 in Table 4). When policies are ranked on income (𝐼𝑅 equals 1), support for 𝐶𝐼𝑀𝑏, 𝐶𝐼𝑀𝑚 and 𝐶𝐼𝑀𝑡 is significantly larger
than 50% (for example, support for 𝐶𝐼𝑀𝑏 equals 0.632 = 0.393 + 0.067 ∗ 0.499 (share of respondents with 𝑆 = 1 for health

7 https://electionstudies.org/.
8 The required number of observations was based on a power calculation for the difference in support between two versions of the questionnaires for just

ne of the 38 questions. This indicated that 43 participants per version are required to have a minimum detectable effect (MDE) of 30 percentage points (pp) –
5p vs 35pp – implying 344 observations in total. The MDE using the 349 observations for testing question-specific deviations from the random response pattern
f 50% is 7.5 pp.

9 The other randomizations – order of the 38 choice questions, order of the policies within each choice question –, the interview date, the time required to
9

ead the instructions and the time required to respond to each choice questions did not affect the response patterns in a systematic way.

https://electionstudies.org/
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Table 4
The impact of framing in terms of attainments or shortfalls, having small or large health differences, and policies ranked on income or health on respondents’
choices.

(a)

𝐶𝐼𝑀 𝐶𝐼𝑀 𝐶𝐼𝑀 𝑃𝐼𝑅𝐻𝑇 𝑃𝐼𝑅𝐻𝑇 𝑃𝐼𝑅𝐻𝑇 𝑃𝐼𝑅𝐻𝑇 𝑃𝐼𝑅𝐻𝑇 𝑃𝐼𝑅𝐻𝑇 𝑈𝑀 𝑈𝑀 𝑈𝑀
𝑏 𝑚 𝑡 𝑏 𝑚 𝑡 𝑏,𝑛𝑟 𝑚,𝑛𝑟 𝑡,𝑛𝑟 𝑏 𝑚 𝑡

𝑆 0.067 0.096 0.107 0.217 0.148 0.090 0.125 0.096 0.045 0.078 0.073 0.050
(0.201) (0.070) (0.043) (0.000) (0.004) (0.083) (0.012) (0.063) (0.359) (0.120) (0.164) (0.285)

𝐿 0.049 0.043 0.020 0.037 0.038 0.096 0.074 0.079 0.098 0.017 −0.013 0.058
(0.348) (0.413) (0.701) (0.463) (0.468) (0.065) (0.139) (0.126) (0.046) (0.741) (0.804) (0.209)

𝐼𝑅 0.181 0.142 0.130 0.240 0.182 0.171 0.206 0.165 0.217 −0.001 0.084 −0.007
(0.001) (0.007) (0.014) (0.000) (0.000) (0.001) (0.000) (0.001) (0.000) (0.982) (0.109) (0.887)

const 0.393 0.399 0.416 0.312 0.381 0.404 0.443 0.433 0.489 0.627 0.524 0.700
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

𝑁 349 349 349 349 349 349 349 349 349 349 349 349
𝑅2 0.040 0.031 0.029 0.107 0.057 0.047 0.069 0.044 0.066 0.007 0.013 0.008
𝑝 0.002 0.012 0.017 0.000 0.000 0.001 0.000 0.001 0.000 0.469 0.210 0.429

(b)

𝑇 𝐼𝐶𝐼𝑀 𝑇 𝐼𝐶𝐼𝑀 𝑇 𝐼𝐶𝐼𝑀 𝑇 𝐼𝐶𝐼𝑀 𝑇 𝐼𝐶𝐼𝑀 𝑈𝐼𝐶𝐼𝑀 𝑈𝐼𝐶𝐼𝑀 𝑈𝐼𝐶𝐼𝑀 𝑈𝐼𝐶𝐼𝑀 𝑈𝐼𝐶𝐼𝑀 𝑈𝐼𝐶𝐼𝑀 𝑈𝐼𝐶𝐼𝑀 𝑈𝐼𝐶𝐼𝑀

𝑖,− 𝑖,+ ℎ,− ℎ,+ ℎ,𝑔𝑙 𝑖,− 𝑖,+ ℎ,− ℎ,−,𝑠𝑓 ℎ,+ ℎ,+,𝑠𝑓 ℎ,𝑔𝑙 ℎ,𝑔𝑙,𝑠𝑓

𝑆 0.028 −0.001 −0.041 −0.012 0.011 −0.007 0.022 −0.035 0.005 0.005 −0.018 0.011 −0.018
(0.433) (0.985) (0.295) (0.759) (0.779) (0.861) (0.564) (0.357) (0.896) (0.889) (0.629) (0.786) (0.643)

𝐿 0.038 −0.014 0.003 −0.026 −0.026 0.026 0.020 −0.059 −0.008 −0.020 −0.008 0.009 0.015
(0.285) (0.722) (0.931) (0.524) (0.515) (0.490) (0.597) (0.113) (0.830) (0.609) (0.831) (0.822) (0.700)

𝐼𝑅 0.005 0.011 0.004 −0.024 0.033 0.016 0.022 0.010 0.028 0.039 0.016 0.011 0.039
(0.879) (0.794) (0.909) (0.553) (0.396) (0.667) (0.560) (0.786) (0.479) (0.309) (0.658) (0.784) (0.310)

const 0.842 0.836 0.859 0.859 0.830 0.836 0.819 0.898 0.830 0.836 0.870 0.830 0.830
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

𝑁 349 349 349 349 349 349 349 349 349 349 349 349 349
𝑅2 0.005 0.001 0.003 0.003 0.004 0.002 0.003 0.010 0.002 0.004 0.001 0.001 0.004
𝑝 0.616 0.978 0.773 0.837 0.749 0.875 0.813 0.326 0.905 0.726 0.923 0.978 0.707

(c)

𝑇 𝐼𝑈𝑀 𝑇 𝐼𝑈𝑀 𝑇 𝐼𝑈𝑀 𝑇 𝐼𝑈𝑀 𝑇 𝐼𝑈𝑀 𝑈𝐼𝑈𝑀 𝑈𝐼𝑈𝑀 𝑈𝐼𝑈𝑀 𝑈𝐼𝑈𝑀 𝑈𝐼𝑈𝑀 𝑈𝐼𝑈𝑀

𝑖,− 𝑖,+ ℎ,− ℎ,+ ℎ,𝑔𝑙 𝑖,− 𝑖,+ ℎ,− ℎ,−,𝑠𝑓 ℎ,𝑔𝑙 ℎ,𝑔𝑙,𝑠𝑓

𝑆 0.051 0.016 −0.030 0.032 −0.013 0.091 0.050 0.016 0.004 −0.019 −0.036
(0.249) (0.719) (0.523) (0.469) (0.786) (0.044) (0.277) (0.724) (0.927) (0.688) (0.442)

𝐿 −0.079 0.025 −0.067 0.042 −0.027 0.007 0.001 0.036 −0.010 0.002 −0.015
(0.076) (0.569) (0.152) (0.352) (0.561) (0.880) (0.981) (0.412) (0.827) (0.970) (0.740)

𝐼𝑅 0.016 −0.007 −0.054 −0.047 −0.002 0.022 0.005 −0.007 −0.053 0.004 −0.002
(0.716) (0.878) (0.255) (0.296) (0.972) (0.618) (0.918) (0.879) (0.236) (0.928) (0.970)

const 0.785 0.774 0.814 0.763 0.768 0.711 0.728 0.763 0.808 0.763 0.780
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

𝑁 349 349 349 349 349 349 349 349 349 349 349
𝑅2 0.013 0.001 0.011 0.007 0.001 0.012 0.003 0.002 0.004 0.001 0.002
𝑝 0.206 0.923 0.289 0.473 0.937 0.230 0.754 0.843 0.691 0.982 0.871

Note: Point estimates and p-values (in parentheses) obtained from SUR models with dummies accounting for different versions of the questionnaire. The three
panels result from one single SUR estimation. 𝑆 equals 1 when presented in terms of shortfalls, and equals 0 in case of attainments. 𝐿 equals 1 when health
differences are large and 0 when health differences are small. 𝐼𝑅 equals 1 when policies are ranked on income, and 0 when ranked on health. 𝑝 shows the
𝑝-value of the F-test that all coefficients are jointly equal to zero.

presented in shortfalls) + 0.049 ∗ 0.496 (share of respondents with 𝐿 = 1 for large health differences) + 0.181).10 When policies are
anked on health (𝐼𝑅 equals 0), support does not differ significantly from 50%. Support for CIM did not depend on the magnitude
f health differences (𝐿 equals 1 for large health differences and 0 for small health differences). Framing in terms of attainments
𝑆 equals 0) or shortfalls (𝑆 equals 1), also for PIRHT, UM, and translation and unit invariance, is discussed in Section 4.5.11

10 Out of 349 respondents, 174 respondents faced a questionnaire in terms of shortfalls and 173 in terms of large health differences.
11 Conditioning on the interactions between all three aspects of framing (ranking on income or health, magnitude of health differences, and attainments or

hortfalls), did not affect the coefficient estimates for ranking by income or health in a meaningful way.
10
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Fig. 1. Proportion responding in line with CIM, PIRHT and UM. Note: Point estimates and 95% Confidence Intervals obtained from a constant-only SUR of
linear probability models of all 36 choice questions.

4.2. PIRHT

Panels B and C of Fig. 1 summarize the support for PIRHT. The percentage of choices consistent with PIRHT is significantly
larger than 50% for each question. Moreover, we find that support for PIRHT is larger than for CIM, especially when there is
no reranking, suggesting that PIRHT receives more support because it can accommodate transfers without reranking. We find no
systematic difference between support for transfers at different parts of the income distribution (𝑝-values of joint equality test equal
0.07 and 0.63 for PIRHT without and with reranking respectively). Individual response patterns indicate that around 45% of the
respondents choose very consistently with PIRHT (5 to 6 choices consistent with PIRHT). Finally, support for PIRHT is strongly
reduced to around 50% when policies are ranked by health rather than income, while the magnitude of health differences has no
systematic impact (see Table 4).

4.3. UM

Support for UM is summarized in Panel D of Fig. 1. The percentage of choices consistent with UM is significantly larger than
50% in all three questions. There is significantly more support for UM in 𝑈𝑀𝑡 than in 𝑈𝑀𝑚, and more support in 𝑈𝑀𝑏 than in
𝑈𝑀𝑚, suggesting that inequality reducing transfers implied by UM are most preferred among the best-off and least preferred around
the median. The finding that support is lowest for transfers around the median may have to do with the fact that 𝑈𝑀𝑚 involved a
re-ranking in terms of health between the second and the third income groups. For CIM and PIRHT we similarly found that transfers
that involve re-rankings in terms of health get lower support. We also find 70% of the respondents choosing at least 2 out of 3 times
in line with UM, while the share persistently rejecting UM (8%) is low. Ranking of policies on income or health and magnitude of
health differences both had no impact on support for UM.

4.4. Translation and unit invariance

Figs. A.2 and A.3 in Appendix show the proportions of respondents who chose the same policy as in the corresponding 𝐶𝐼𝑀𝑚
and 𝑈𝑀𝑚 questions, i.e. consistent with translation and unit invariance. Even though 𝐶𝐼𝑀𝑚 was supported by only slightly more
than 50% of the respondents, the level of consistency in the corresponding translation and unit invariance questions was very high
(between 83% and 88%) and did not differ significantly between questions (𝑝 = 0.68). Moreover, within-respondent support for
choosing consistently did not depend on whether the same proportional transformation was applied to health attainment or health
11
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shortfall (compare the questions with and without 𝑠𝑓 -extension in Table 3b). The same pattern emerges for consistencies between
𝑀𝑚 and the corresponding translation and unit invariance questions, with between 74% and 79% of consistent responses, a 𝑝-value

of 0.70 for differences between questions, and within-respondent support not depending on applying proportional transformations
to health attainments or shortfalls.12 In addition, consistency with 𝐶𝐼𝑀𝑚 and 𝑈𝑀𝑚 did not depend on ranking by income or health
nd not on the magnitude of health differences.

.5. Mirror invariance

Table 4 shows that we generally find more support for CIM and PIRHT when health is expressed as a shortfall rather than as an
ttainment. Support for UM is also comparatively higher for shortfalls, but insignificantly so. For PIRHT, the differences between
raming become more pronounced, in terms of size as well as significance, when moving from transfers at the top to transfers at the
ottom of the income distribution, but do not depend on the magnitude of health differences or on ranking by income and health
see footnote 11).13

.6. Group-independence

Respondents were asked whether they applied group-independence when making their choices, i.e. whether they focused
nly on the groups that differed between the two policies when making a decision. Group-independence is thus in accordance
ith CIM, PIRHT and UM, which all assume that the non-affected groups should not matter when choosing between policies.
able 5 shows that support of CIM and PIRHT depends on support for group-independence (indep equals 1).14 Among those
pplying group-independence, support for CIM and PIRHT is around two thirds for each question, while support among those
ot applying group-independence is around one third for CIM and PIRHT with reranking, and 50% for PIRHT without reranking.
roup-independence only matters for UM when there is a re-ranking in terms of health between income groups, i.e. for 𝑈𝑀𝑚. Group-

independence did not matter for translation and unit invariance. The responses to the open question which motivated students to
reflect on their reasons for supporting (or not) group-independence were vague and not informative.15

4.7. Demographics

The estimates in Tables A.14–A.16 in Appendix reveal the association between the background characteristics and support for
CIM, PIRHT, and UM.16,17 Of all background variables (gender, age, study program, political views, past family income, future
personal income, number of days with backpain during the last year, and familiarity with gini-index, lorenz-curve, or concentration-
index), only political orientation was systematically related to support for the preference conditions, with respondents with a more
rightish political orientation supporting CIM, PIRHT, and 𝑈𝑀𝑚, the only UM question with reranking, less. We did a similar analysis
for all translation and unit invariance questions and found no association between choices and background characteristics.

5. Conclusion and discussion

Our results show support for UM and for PIRHT, with more than 50% of the responses being consistent with these preference
conditions. Support for PIRHT was stronger when presenting policies as income-ranked and when the transfer of health did not
involve a re-ranking of groups in terms of health, while support for CIM was only confirmed when policies were presented as
income-ranked. Support for UM did not depend on presenting policies as income- or health-ranked. Higher rates of consistency with
CIM, PIRHT and 𝑈𝑀𝑚 were observed among respondents focusing only on the groups for whom income or health changed.

12 We could not reject that attitudes towards inequalities depend solely on the numbers, i.e. responses to 𝑇 𝐼𝐶𝐼𝑀,ℎ,− under the attainment scenario do not
differ significantly from those to 𝑇 𝐼𝐶𝐼𝑀,ℎ,𝑔𝑙 under the loss scenario and vice versa; and the same holds true for UM.

13 We also tested whether mirror and unit invariance are incompatible for the allocations used in our questionnaire with respect to 𝑈𝑀𝑚, but not 𝐶𝐼𝑀𝑚 as
irror was rejected for CIM. We find no evidence that the incompatibility more likely occurs when health differences are small (average health = 40 days of

ackpain) compared to large (average health = 90 days of backpain), which would be expected as average health is closer to the mid-interval level of health
182.5 days) in the latter case: the interaction terms between shortfalls/attainments and large/small health differences for the 6 unit invariance questions for
M are jointly insignificant in our SUR model (𝑝-value = 0.121). This is in line with the finding in Section 4.4 that within-respondent support for choosing
onsistently with 𝐶𝐼𝑀𝑚 and 𝑈𝑀𝑚 did not depend on proportional transformations to health attainments or health shortfalls.
14 The proportion of respondents who claimed to have applied group-independence did not differ between versions of the questionnaire (see Table A.12 in
ppendix) and was also unrelated to the background characteristics (𝑝-value of the F-test of a regression of all background characteristics on group-independence
quals 0.27).
15 Some responses did not relate to group-independence but indicated that respondents were focusing on the mechanisms underlying the correlation between

ncome and backpain, such as ‘richer individuals can afford the care/support required to deal with backpain’ or ‘healthier individuals are more productive and
hould have higher incomes’.
16 As background characteristics did not differ significantly between versions of the experiment, we did not control for the different questionnaire versions in

hese regressions (see Table A.12 in Appendix).
17 The responses to the second open-ended debriefing question, which inquired about any decision rules used, were generally vague such as trying to ‘‘balance
ut’’, ‘‘reduce inequality’’, ‘‘reduce gaps’’.
12
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Table 5
The association between group-independence and respondents’ choices.

(a)

𝐶𝐼𝑀 𝐶𝐼𝑀 𝐶𝐼𝑀 𝑃𝐼𝑅𝐻𝑇 𝑃𝐼𝑅𝐻𝑇 𝑃𝐼𝑅𝐻𝑇 𝑃𝐼𝑅𝐻𝑇 𝑃𝐼𝑅𝐻𝑇 𝑃𝐼𝑅𝐻𝑇 𝑈𝑀 𝑈𝑀 𝑈𝑀
𝑏 𝑚 𝑡 𝑏 𝑚 𝑡 𝑏,𝑛𝑟 𝑚,𝑛𝑟 𝑡,𝑛𝑟 𝑏 𝑚 𝑡

indep 0.290 0.310 0.307 0.291 0.288 0.302 0.224 0.183 0.160 0.094 0.161 0.051
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.001) (0.002) (0.073) (0.003) (0.291)

const 0.355 0.339 0.347 0.371 0.379 0.387 0.500 0.484 0.565 0.613 0.492 0.718
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

𝑁 349 349 349 349 349 349 349 349 349 349 349 349
𝑅2 0.077 0.089 0.087 0.079 0.077 0.086 0.050 0.032 0.026 0.009 0.025 0.003

(b)

𝑇 𝐼𝐶𝐼𝑀 𝑇 𝐼𝐶𝐼𝑀 𝑇 𝐼𝐶𝐼𝑀 𝑇 𝐼𝐶𝐼𝑀 𝑇 𝐼𝐶𝐼𝑀 𝑈𝐼𝐶𝐼𝑀 𝑈𝐼𝐶𝐼𝑀 𝑈𝐼𝐶𝐼𝑀 𝑈𝐼𝐶𝐼𝑀 𝑈𝐼𝐶𝐼𝑀 𝑈𝐼𝐶𝐼𝑀 𝑈𝐼𝐶𝐼𝑀 𝑈𝐼𝐶𝐼𝑀

𝑖,− 𝑖,+ ℎ,− ℎ,+ ℎ,𝑔𝑙 𝑖,− 𝑖,+ ℎ,− ℎ,−,𝑠𝑓 ℎ,+ ℎ,+,𝑠𝑓 ℎ,𝑔𝑙 ℎ,𝑔𝑙,𝑠𝑓

indep −0.003 −0.045 −0.057 −0.054 −0.049 −0.027 −0.069 −0.022 −0.007 −0.010 −0.059 −0.040 −0.073
(0.925) (0.279) (0.163) (0.201) (0.235) (0.503) (0.085) (0.574) (0.868) (0.796) (0.123) (0.325) (0.069)

const 0.879 0.863 0.879 0.863 0.871 0.871 0.895 0.871 0.847 0.855 0.903 0.871 0.895
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

𝑁 349 349 349 349 349 349 349 349 349 349 349 349 349
𝑅2 0.000 0.003 0.006 0.005 0.004 0.001 0.009 0.001 0.000 0.000 0.007 0.003 0.010

(c)

𝑇 𝐼𝑈𝑀 𝑇 𝐼𝑈𝑀 𝑇 𝐼𝑈𝑀 𝑇 𝐼𝑈𝑀 𝑇 𝐼𝑈𝑀 𝑈𝐼𝑈𝑀 𝑈𝐼𝑈𝑀 𝑈𝐼𝑈𝑀 𝑈𝐼𝑈𝑀 𝑈𝐼𝑈𝑀 𝑈𝐼𝑈𝑀

𝑖,− 𝑖,+ ℎ,− ℎ,+ ℎ,𝑔𝑙 𝑖,− 𝑖,+ ℎ,− ℎ,−,𝑠𝑓 ℎ,𝑔𝑙 ℎ,𝑔𝑙,𝑠𝑓

indep −0.004 0.001 −0.042 0.041 0.047 0.070 0.048 −0.033 −0.004 −0.003 −0.032
(0.923) (0.986) (0.397) (0.378) (0.337) (0.138) (0.323) (0.472) (0.923) (0.958) (0.508)

const 0.782 0.790 0.766 0.750 0.718 0.726 0.726 0.806 0.782 0.758 0.774
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

𝑁 349 349 349 349 349 349 349 349 349 349 349
𝑅2 0.000 0.000 0.002 0.002 0.003 0.006 0.003 0.002 0.000 0.000 0.001

Note: Point estimates and p-values (in parentheses) obtained from SUR models with a dummy for group-independence (indep equals 1 when the respondents
applied group-independence, and 0 otherwise). The three panels result from one single SUR estimation.

We found strong support for translation and unit invariance, indicating that choices did not depend on changes in average levels
of health or income that left absolute or relative differences between groups unaffected. Mirror invariance, however, was rejected
for CIM and PIRHT, but not for UM.

Our data revealed four additional insights.18 First, re-ranking of groups in society matters greatly for support of CIM, PIRHT
and UM. The re-ranking due to health transfers that is implicit in CIM and may occur for PIRHT and UM, lowers support for CIM,
PIRHT and UM. While re-ranking always occurs for CIM, our findings indicate that PIRHT and UM are acceptable to a larger pool
of respondents when the correlation between income and health is strong. A firmer correlation lowers the potential for re-ranking
as the richer individual is more likely to stay healthier than the poorer individual after transferring health from rich to poor. The
importance of health re-ranking is in line with the lack of support for PIRHT reported in Bleichrodt et al. (2012) where 11 of the 12
tests for PIRHT included rank reversals. It is also in line with Tarroux’s (2015) finding of income re-ranking reducing the support
of UM. Our results extend the importance of re-ranking to the domain of health and to preference conditions on the correlation
between income and health such as PIRHT and CIM.

Second, ranking policies in terms of income or health also mattered. While the ranking variable should not matter from a
normative perspective as they represent the exact same distributions of health and income, in practice responses revealed a stronger
support for PIRHT and CIM when groups were ranked by income. This could derive from interpreting the case of ranking by income
as representing transfers of health and the case of ranking by health as representing transfers of income, which would then imply
that our results show that respondents are more supportive of health than income transfers. Whether this is indeed what drives this
result, remains a topic for future research.

Third, our results also point to the importance of only focusing on those groups for whom income or health changed. Respondents
who claimed to make decisions with this in mind had a stronger support for CIM, PIRHT and 𝑈𝑀𝑚, 35 percent of our respondents
did not respond in line with group-independence (see Table A.12 in the Appendix) and group-independence was unrelated to any
of the background characteristics included in our questionnaire.

18 A SUR model with group-independence, income versus health ranking, and political orientation as sole regressors showed almost identical coefficients as
hose reported in Table 4. Combined with group-independence and political orientation showing no differences across questionnaire version (see Table A.12 in
13

ppendix), this suggests that these are three complementary explanations for support for CIM, PIRHT, and UM.
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Fourth, support for CIM, PIRHT and UM was consistently higher for respondents with more leftist political orientation. This is
n line with Hardardottir et al. (2021) who reported less aversion to income-related health inequalities among those with rightist
olitical views.

We also found that support for CIM and PIRHT does not depend on transfers/permutations occurring at the bottom or top
f the income distribution. Responses were thus not consistent with preference conditions, such as downside positional transfer
ensitivity (Wagstaff, 2002; Makdissi and Yazbeck, 2014; Khaled et al., 2018), that put more weight on health transfers at the bottom
versus top) of the income distribution. Instead, response patterns were in line with the weighting scheme of the concentration index
Wagstaff et al., 1991) that weighs health transfers independently from where they occur in the income distribution. This is in line
ith Hardardottir et al. (2021) who parametrically estimate the level of inequality aversion to be on average close to that of the

tandard concentration index.
A final result concerns the importance of expressing health as a shortfall (days with backpain) compared to an attainment (days

ithout backpain). We found more support for CIM and PIRHT when health is expressed as a shortfall. The difference in support for
IRHT between shortfall and attainment was more prominent for transfers among the poorest groups. These findings are inconsistent
ith those of Attema et al. (2019) who study the impact of framing in terms of attainments or shortfalls for multivariate risk
references for longevity and wealth. Like us, they found correlation aversion to be sign-dependent, i.e. different between outcomes
xpressed in terms of gains or losses. Unlike us, however, they found support for correlation aversion to be stronger for gains rather
han for losses. Two major differences between their study and ours, however, are that their gain and losses framings did not involve
he same objective outcomes, whereas the framing in our study did; and that our study considered correlation aversion between
imensions over different groups from the perspective of a social planner, while Attema et al. (2019) studied attitudes towards
orrelation between dimensions over different states of nature from the individual perspective.

Overall, our results suggest that the presentation of policies influences support for CIM and PIRHT, but not for UM. Support
or CIM and PIRHT was significantly stronger when policies were presented as income-ranked and when health was expressed as
hortfall. From a normative perspective, this sensitivity to presentation is undesirable. Ideally, policy makers should be impartial
nd insensitive to presentation of policies. Our results show that policy makers may not satisfy this insensitivity. Moreover, even if
hey are, public support for their policies will depend on presentation. This calls for more research to study the exact drivers of this
ensitivity and to assess whether and how it can be reduced. Sensitivity to framing in terms of attainments/gains or shortfalls/losses is
ell-known from the behavioral economics literature, where reference points have been shown to be influential drivers of behavior.
ensitivity to income- versus health-ranking is not well-known and its drivers are also not well-established. As discussed, one
ossibility is that an income-ranking presentation induces decision makers to interpret the choice as redistributing health, while
ealth-ranking may induce an interpretation of redistributing income. An avenue for future research is to study to which extent
his interpretation is indeed driving the sensitivity, or whether other explanations are more plausible. Sensitivity to income- versus
ealth-ranking and to framing in terms of attainments/gains or shortfalls/losses would, for instance, suggest that choices may depend
n the policy presented first – and therefore interpreted as the ‘base-case’. Yet, we found that the order in which policies were
resented did not affect choices in a systematic way.

There are several limitations to our study. First of all, the decisions made in our questionnaire were hypothetical. We thought
hat implementing real incentives would not be feasible for the purposes of our study. One could, of course, create a small society in
he lab and ask decision makers to decide for this society. Then we would need two policies, each with five groups. Decision makers
ould be randomly allocated to one of the 5 groups of the policy they preferred and get paid according to the outcome for the
llocated group. This would work in a uni-dimensional setting but would become much more complicated in our multidimensional
etting. For any multidimensional setting, we would need one additional outcome dimension next to payment. Instead of health,
ne could think of effort, time in the lab, or non-monetary goods such as snacks. However, effort, time in the lab, and snacks can
n principle be generated by income, which could lead respondents to reduce the multi-dimensional problem to a uni-dimensional
ne. Moreover, we were explicitly interested in health, which is much harder or even impossible to implement with real incentives.

A second limitation of our study is the homogeneous sample of respondents. All of them were student. One reason not
o administer our questionnaire to a representative sample of the population is that our questions are cognitively demanding.
dministering our questions to a representative sample of the population would have required us to reduce the number of questions
nd possibly extend the instructions. For this study we wanted to test as many of our conditions as possible within rather than
etween respondents. We therefore aimed for administering our questionnaire in the lab with highly educated participants, which
e chose to be students. Moreover, students in economics and related fields are the future policy makers who will be faced with

hese decisions between policies. An interesting avenue for future research is to administer a similar survey to highly educated
rofessionals, including policy makers, to assess the robustness of our results. Moreover, administering a similar survey to a general
opulation sample will shed light on the extent to which education-level matters.

Finally, we should acknowledge that our findings are only internally valid for the chosen baseline distribution for CIM, PIRHT
nd UM. Our aim was to test preference conditions rather than providing parameter estimates. Thus, we did not estimate inequality
version parameters by imposing particular functional forms for the underlying social welfare functions as is common in the literature
e.g. Hurley et al., 2020; Hardardottir et al., 2021), and instead focused on the underlying non-parametric preference conditions.
he acceptability of (general) preference conditions is arguably less sensitive to the chosen baseline distribution than (specific)
arameter estimates. We could also reject response patterns being driven by different heuristics. Moreover, counterbalancing of
he presentations of the distributions as ranked by income or health mitigated responses reflecting consistent focus on the health
istribution only. While this possibility could not entirely be excluded for PIRHT, it could be rejected for CIM as the marginal
14

istributions of income and health were identical in both policies. Most importantly, we are not worried that respondents found the
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differences in health levels between income quintiles irrelevant. Choices between policies did not depend on framing in terms of
large versus small health differences, and it is thus unlikely that respondents reduced the choice problems to one dimension by only
focusing on the income dimension. We also avoided reasoning in terms of lifetime income which could occur when combining stock
measures for health, such as life expectancy, with flow measures for income. We leave it to future studies to assess the robustness
of our results. One avenue for future research is to consider different types of health outcomes.
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Appendix

See Tables A.6–A.16, Figs. A.2 and A.3.

Table A.6
Questions to test for translation invariance.

Policy A Policy B

1 2 3 4 5 1 2 3 4 5

𝑇 𝐼𝐶𝐼𝑀,𝑖,− 2840 6840 9840 14 840 28 840 2840 6840 9840 14 840 28 840
315 320 325 330 335 315 330 325 320 335

𝑇 𝐼𝐶𝐼𝑀,ℎ,− 6000 10 000 13 000 18 000 32 000 6000 10 000 13 000 18 000 32 000
250 255 260 265 270 250 265 260 255 270

𝑇 𝐼𝐶𝐼𝑀,𝑖,+ 6632 10 632 13 632 18 632 32 632 6632 10 632 13 632 18 632 32 632
315 320 325 330 335 315 330 325 320 335

𝑇 𝐼𝐶𝐼𝑀,ℎ,+ 6000 10 000 13 000 18 000 32 000 6000 10 000 13 000 18 000 32 000
328 333 338 343 348 328 343 338 333 348

𝑇 𝐼𝐶𝐼𝑀,ℎ,𝑔𝑙 6000 10 000 13 000 18 000 32 000 6000 10 000 13 000 18 000 32 000
95 100 105 110 115 95 110 105 100 115

𝑇 𝐼𝑈𝑀,𝑖,− 2840 6840 9840 14 840 28 840 2840 10 040 9840 11 640 28 840
315 320 325 330 335 315 324 325 326 335

𝑇 𝐼𝑈𝑀,ℎ,− 6000 10 000 13 000 18 000 32 000 6000 13 200 13 000 14 800 32 000
250 255 260 265 270 250 259 260 261 270

𝑇 𝐼𝑈𝑀,𝑖,+ 6632 10 632 13 632 18 632 32 632 6632 13 832 13 632 15 432 32 632
315 320 325 330 335 315 324 325 326 335

𝑇 𝐼𝑈𝑀,ℎ,+ 6000 10 000 13 000 18 000 32 000 6000 13 200 13 000 14 800 32 000
328 333 338 343 348 328 337 338 339 348

𝑇 𝐼𝑈𝑀,ℎ,𝑔𝑙 6000 10 000 13 000 18 000 32 000 6000 13 200 13 000 14 800 32 000
95 100 105 110 115 95 104 105 106 115
15
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Table A.7
Questions to test for unit invariance for CIM.

Policy A Policy B

1 2 3 4 5 1 2 3 4 5

𝑈𝐼𝐶𝐼𝑀,𝑖,− 4800 8000 10 400 14 400 25 600 4800 8000 10 400 14 400 25 600
315 320 325 330 335 315 330 325 320 335

𝑈𝐼𝐶𝐼𝑀,ℎ,− 6000 10 000 13 000 18 000 32 000 6000 10 000 13 000 18 000 32 000
252 256 260 264 268 252 264 260 256 268

𝑈𝐼𝐶𝐼𝑀,ℎ,−,𝑠𝑓 6000 10 000 13 000 18 000 32 000 6000 10 000 13 000 18 000 32 000
325 329 333 337 341 325 337 333 329 341

𝑈𝐼𝐶𝐼𝑀,𝑖,+ 6240 10 400 13 520 18 720 33 280 6240 10 400 13 520 18 720 33 280
315 320 325 330 335 315 330 325 320 335

𝑈𝐼𝐶𝐼𝑀,ℎ,+ 6000 10 000 13 000 18 000 32 000 6000 10 000 13 000 18 000 32 000
328 333 338 343 348 328 343 338 333 348

𝑈𝐼𝐶𝐼𝑀,ℎ,+,𝑠𝑓 6000 10 000 13 000 18 000 32 000 6000 10 000 13 000 18 000 32 000
313 318 323 329 334 313 329 323 318 334

𝑈𝐼𝐶𝐼𝑀,ℎ,𝑔𝑙 6000 10 000 13 000 18 000 32 000 6000 10 000 13 000 18 000 32 000
102 103 105 107 108 102 107 105 103 108

𝑈𝐼𝐶𝐼𝑀,ℎ,𝑔𝑙,𝑠𝑓 6000 10 000 13 000 18 000 32 000 6000 10 000 13 000 18 000 32 000
349 350 352 354 355 349 354 352 350 355

Table A.8
Questions to test for unit invariance for UM.

Policy A Policy B

1 2 3 4 5 1 2 3 4 5

𝑈𝐼𝑈𝑀,𝑖,− 4800 8000 10 400 14 400 25 600 4800 10 560 10 400 11 840 25 600
315 320 325 330 335 315 324 325 326 335

𝑈𝐼𝑈𝑀,ℎ,− 6000 10 000 13 000 18 000 32 000 6000 13 200 13 000 14 800 32 000
252 256 260 264 268 252 259 260 261 268

𝑈𝐼𝑈𝑀,ℎ,−,𝑠𝑓 6000 10 000 13 000 18 000 32 000 6000 13 200 13 000 14 800 32 000
325 329 333 337 341 325 332 333 334 341

𝑈𝐼𝑈𝑀,𝑖,+ 6240 10 400 13 520 18 720 33 280 6240 13 728 13 520 15 392 33 280
315 320 325 330 335 315 324 325 326 335

𝑈𝐼𝑈𝑀,ℎ,𝑔𝑙 6000 10 000 13 000 18 000 32 000 6000 13 200 13 000 14 800 32 000
102 103 105 107 108 102 105 105 105 108

𝑈𝐼𝑈𝑀,ℎ,𝑔𝑙,𝑠𝑓 6000 10 000 13 000 18 000 32 000 6000 13 200 13 000 14 800 32 000
349 350 352 354 355 349 352 352 352 355
16
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Table A.9
Questions to test for CIM, PIRHT, and UM with large health differences between groups.

Policy A Policy B

1 2 3 4 5 1 2 3 4 5

𝐶𝐼𝑀𝑏 6000 10 000 13 000 18 000 32 000 6000 10 000 13 000 18 000 32 000
215 245 275 305 335 245 215 275 305 335

𝐶𝐼𝑀𝑚 6000 10 000 13 000 18 000 32 000 6000 10 000 13 000 18 000 32 000
215 245 275 305 335 215 305 275 245 335

𝐶𝐼𝑀𝑡 6000 10 000 13 000 18 000 32 000 6000 10 000 13 000 18 000 32 000
215 245 275 305 335 215 245 275 335 305

𝑃𝐼𝑅𝐻𝑇𝑏 6000 10 000 13 000 18 000 32 000 6000 10 000 13 000 18 000 32 000
221 239 275 305 335 233 227 275 305 335

𝑃𝐼𝑅𝐻𝑇𝑏,𝑛𝑟 6000 10 000 13 000 18 000 32 000 6000 10 000 13 000 18 000 32 000
215 245 275 305 335 227 233 275 305 335

𝑃𝐼𝑅𝐻𝑇𝑚 6000 10 000 13 000 18 000 32 000 6000 10 000 13 000 18 000 32 000
215 257 275 293 335 215 281 275 269 335

𝑃𝐼𝑅𝐻𝑇𝑚,𝑛𝑟 6000 10 000 13 000 18 000 32 000 6000 10 000 13 000 18 000 32 000
215 245 275 305 335 215 269 275 281 335

𝑃𝐼𝑅𝐻𝑇𝑡 6000 10 000 13 000 18 000 32 000 6000 10 000 13 000 18 000 32 000
215 245 275 311 329 215 245 275 323 317

𝑃𝐼𝑅𝐻𝑇𝑡,𝑛𝑟 6000 10 000 13 000 18 000 32 000 6000 10 000 13 000 18 000 32 000
215 245 275 305 335 215 245 275 317 323

𝑈𝑀𝑏 6000 10 000 13 000 18 000 32 000 7600 8400 13 000 18 000 32 000
215 245 275 305 335 227 233 275 305 335

𝑈𝑀𝑚 6000 10 000 13 000 18 000 32 000 6000 13 200 13 000 14 800 32 000
215 245 275 305 335 215 269 275 281 335

𝑈𝑀𝑡 6000 10 000 13 000 18 000 32 000 6000 10 000 13 000 23 600 26 400
215 245 275 305 335 215 245 275 317 323

Table A.10
Summary of questions to test for translation invariance with large health differences between groups.
𝑇 𝐼𝐶𝐼𝑀,𝑖,− = 𝐶𝐼𝑀𝑚− e3160 𝑇 𝐼𝑈𝑀,𝑖,− = 𝑈𝑀𝑚− e3160
𝑇 𝐼𝐶𝐼𝑀,𝑖,+ = 𝐶𝐼𝑀𝑚+ e632 𝑇 𝐼𝑈𝑀,𝑖,+ = 𝑈𝑀𝑚+ e632
𝑇 𝐼𝐶𝐼𝑀,ℎ,− = 𝐶𝐼𝑀𝑚− 55 days 𝑇 𝐼𝑈𝑀,ℎ,− = 𝑈𝑀𝑚− 55 days
𝑇 𝐼𝐶𝐼𝑀,ℎ,+ = 𝐶𝐼𝑀𝑚+ 11 days 𝑇 𝐼𝑈𝑀,ℎ,+ = 𝑈𝑀𝑚+ 11 days
𝑇 𝐼𝐶𝐼𝑀,ℎ,𝑔𝑙 = 𝐶𝐼𝑀𝑚−130 days 𝑇 𝐼𝑈𝑀,ℎ,𝑔𝑙 = 𝑈𝑀𝑚− 130 days

Note: Average health in 𝐶𝐼𝑀𝑚 equals 275. The reduction of 55 days is 20% of 275, and the increase of 11 days
equals 4% of 275.

Table A.11
Summary of questions to test for unit invariance with large health differences between groups.
𝑈𝐼𝐶𝐼𝑀,𝑖,− = 𝐶𝐼𝑀𝑚× 0.8 income 𝑈𝐼𝑈𝑀,𝑖,− = 𝑈𝑀𝑚× 0.8 income
𝑈𝐼𝐶𝐼𝑀,𝑖,+ = 𝐶𝐼𝑀𝑚× 1.04 income 𝑈𝐼𝑈𝑀,𝑖,+ = 𝑈𝑀𝑚× 1.04 income
𝑈𝐼𝐶𝐼𝑀,ℎ,− = 𝐶𝐼𝑀𝑚× 0.8 days without BP 𝑈𝐼𝑈𝑀,ℎ,− = 𝑈𝑀𝑚× 0.8 days without BP
𝑈𝐼𝐶𝐼𝑀,ℎ,−,𝑠𝑓 = 𝐶𝐼𝑀𝑚× 0.8 days with BP 𝑈𝐼𝑈𝑀,ℎ,−,𝑠𝑓 = 𝑈𝑀𝑚× 0.8 days with BP
𝑈𝐼𝐶𝐼𝑀,ℎ,+ = 𝐶𝐼𝑀𝑚× 1.04 days without BP
𝑈𝐼𝐶𝐼𝑀,ℎ,+,𝑠𝑓 = 𝐶𝐼𝑀𝑚× 1.04 days with BP
𝑈𝐼𝐶𝐼𝑀,ℎ,𝑔𝑙 = 𝐶𝐼𝑀𝑚× 145/275 days without BP 𝑈𝐼𝑈𝑀,ℎ,𝑔𝑙 = 𝑈𝑀𝑚× 145/275 days without BP
𝑈𝐼𝐶𝐼𝑀,ℎ,𝑔𝑙,𝑠𝑓 = 𝐶𝐼𝑀𝑚× 145/275 days with BP 𝑈𝐼𝑈𝑀,ℎ,𝑔𝑙,𝑠𝑓 = 𝑈𝑀𝑚× 145/275 days with BP
17
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Table A.12
Balancing tests: mean of the background questions per questionnaire version.
𝑉 𝑎𝑟𝑖𝑎𝑏𝑙𝑒 𝐴𝐼𝑅 𝐴𝐻𝑅 𝑆𝐼𝑅 𝑆𝐻𝑅 𝐴𝐼𝑅𝐿 𝐴𝐻𝑅𝐿 𝑆𝐼𝑅𝐿 𝑆𝐻𝑅𝐿 𝐷𝑖𝑓𝑓

female 0.533 0.568 0.581 0.477 0.512 0.465 0.698 0.455 0.300
age 21.29 21.11 21.58 21.27 22.19 22.33 21.581 22.455 0.361
econbus 0.911 0.886 0.930 0.886 0.837 0.860 0.930 0.841 0.756
BP-1-365-days 0.800 0.773 0.884 0.727 0.814 0.884 0.860 0.841 0.529
BP-29-365-days 0.244 0.136 0.256 0.227 0.279 0.209 0.233 0.227 0.802
right 0.267 0.364 0.256 0.364 0.349 0.326 0.209 0.341 0.642
highpastincome 0.156 0.136 0.047 0.068 0.140 0.023 0.093 0.159 0.073
highfutureincome 0.289 0.250 0.140 0.273 0.186 0.140 0.233 0.182 0.499
gini 0.622 0.500 0.512 0.568 0.628 0.535 0.535 0.432 0.629
lorenz 0.622 0.705 0.721 0.705 0.721 0.651 0.674 0.591 0.873
conc-index 0.178 0.136 0.186 0.136 0.209 0.140 0.140 0.159 0.979
indep 0.689 0.500 0.651 0.659 0.674 0.581 0.698 0.705 0.519
time 130 139 135 134 147 130 129 143 0.534
𝑁 45 44 43 44 43 43 43 44

Note: The 8 questionnaire versions are abbreviated with the following acronyms: AIR (health attainments – income ranked – small differences), AHR (health
attainments – health-ranked – small differences), SIR (health shortfalls – income-ranked – small differences), SHR (health shortfalls – health-ranked – small
differences), AIRL (health attainments – income-ranked – large differences), AHRL (health attainments – health-ranked – large differences), SIRL (health shortfalls
– income-ranked – large differences), SHRL (health shortfalls – health-ranked – large differences). The column 𝐷𝑖𝑓𝑓 shows the 𝑝-value of the F-test for joint
orthogonality of each variable across all questionnaire versions. time denotes the time required to read the instructions.

Table A.13
Descriptives of the background questions.
𝑉 𝑎𝑟𝑖𝑎𝑏𝑙𝑒 𝑀𝑒𝑎𝑛 𝑆𝑡𝑑𝐷𝑒𝑣 𝑀𝑖𝑛 𝑀𝑎𝑥

female 0.536 0 1
age 21.72 3.28 18 54
econbus 0.885 0 1
BP-1-365-days 0.822 0 1
BP-29-365-days 0.226 0 1
right 0.309 0 1
highpastincome 0.103 0 1
highfutureincome 0.212 0 1
gini-lorenz 0.779 0 1
conc-index 0.160 0 1
indep 0.645 0 1
18



Journal of Health Economics 90 (2023) 102773K.I.M. Rohde et al.

a

Table A.14
The association between background characteristics and respondents’ choices.

𝐶𝐼𝑀 𝐶𝐼𝑀 𝐶𝐼𝑀 𝑃𝐼𝑅𝐻𝑇 𝑃𝐼𝑅𝐻𝑇 𝑃𝐼𝑅𝐻𝑇 𝑃𝐼𝑅𝐻𝑇 𝑃𝐼𝑅𝐻𝑇 𝑃𝐼𝑅𝐻𝑇 𝑈𝑀 𝑈𝑀 𝑈𝑀
𝑏 𝑚 𝑡 𝑏 𝑚 𝑡 𝑏,𝑛𝑟 𝑚,𝑛𝑟 𝑡,𝑛𝑟 𝑏 𝑚 𝑡

female 0.008 0.012 −0.004 0.020 −0.075 −0.058 −0.040 0.027 −0.011 0.007 0.031 −0.004
(0.886) (0.830) (0.940) (0.709) (0.173) (0.289) (0.449) (0.621) (0.837) (0.901) (0.564) (0.941)

age −0.003 0.000 0.005 −0.009 0.004 0.008 0.001 0.001 −0.001 −0.001 −0.002 −0.003
(0.699) (0.952) (0.518) (0.252) (0.658) (0.319) (0.866) (0.922) (0.911) (0.917) (0.786) (0.693)

econbus 0.039 0.010 0.116 0.291 0.052 0.114 0.055 0.077 0.107 0.048 −0.033 −0.014
(0.659) (0.250) (0.183) (0.001) (0.551) (0.193) (0.510) (0.381) (0.197) (0.563) (0.701) (0.860)

right −0.145 −0.243 −0.227 −0.153 −0.168 −0.149 −0.185 −0.063 −0.149 −0.047 −0.140 −0.081
(0.014) (0.000) (0.000) (0.008) (0.004) (0.011) (0.001) (0.281) (0.007) (0.402) (0.016) (0.113)

high-past-income 0.058 0.036 −0.088 −0.108 −0.030 0.033 0.196 −0.009 0.133 0.109 0.005 0.027
(0.517) (0.683) (0.324) (0.220) (0.740) (0.709) (0.022) (0.923) (0.118) (0.203) (0.958) (0.730)

high-future-income 0.101 0.010 −0.009 0.029 0.098 0.033 0.001 0.086 −0.004 0.006 0.078 0.024
(0.131) (0.876) (0.895) (0.655) (0.140) (0.617) (0.992) (0.197) (0.955) (0.921) (0.240) (0.678)

BP-1-365-days 0.049 −0.049 −0.036 −0.101 −0.019 −0.037 0.031 −0.003 −0.040 −0.018 −0.056 −0.079
(0.498) (0.488) (0.617) (0.156) (0.795) (0.611) (0.657) (0.964) (0.562) (0.792) (0.430) (0.213)

BP-29-365-days −0.113 −0.131 −0.009 −0.024 −0.092 −0.028 −0.097 0.042 −0.037 0.010 −0.062 −0.035
(0.088) (0.044) (0.890) (0.709) (0.161) (0.668) (0.124) (0.519) (0.553) (0.869) (0.341) (0.546)

gini-lorenz −0.038 −0.056 −0.038 −0.014 −0.014 −0.009 0.057 0.026 0.086 0.037 −0.011 0.103
(0.572) (0.395) (0.569) (0.838) (0.834) (0.895) (0.366) (0.696) (0.172) (0.563) (0.866) (0.078)

conc-index 0.012 0.050 0.024 0.036 −0.023 −0.023 0.066 0.002 0.033 −0.143 −0.038 0.010
(0.875) (0.497) (0.744) (0.622) (0.751) (0.752) (0.351) (0.980) (0.638) (0.042) (0.601) (0.883)

const 0.604 0.609 0.466 0.640 0.563 0.415 0.566 0.476 0.599 0.654 0.759 0.835
(0.010) (0.008) (0.045) (0.005) (0.016) (0.075) (0.011) (0.041) (0.007) (0.003) (0.001) (0.000)

𝑁 349 349 349 349 349 349 349 349 349 349 349 349
𝑅2 0.034 0.067 0.054 0.064 0.042 0.032 0.055 0.012 0.039 0.022 0.030 0.024
𝑝 0.286 0.007 0.035 0.010 0.136 0.343 0.033 0.949 0.184 0.682 0.391 0.587

Note: Point estimates and p-values obtained from SUR models. The estimates in Tables A.14, A.15, and A.16 were obtained from a single SUR estimation. 𝑝
shows the 𝑝-value of the F-test that all coefficients are jointly equal to zero. gini-lorenz equals 1 if the respondent indicated to be familiar with the gini-index
nd/or the lorenz-curve, and 0 otherwise.
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Table A.15
The association between background characteristics and respondents’ choices.

𝑇 𝐼𝐶𝐼𝑀 𝑇 𝐼𝐶𝐼𝑀 𝑇 𝐼𝐶𝐼𝑀 𝑇 𝐼𝐶𝐼𝑀 𝑇 𝐼𝐶𝐼𝑀 𝑈𝐼𝐶𝐼𝑀 𝑈𝐼𝐶𝐼𝑀 𝑈𝐼𝐶𝐼𝑀 𝑈𝐼𝐶𝐼𝑀 𝑈𝐼𝐶𝐼𝑀 𝑈𝐼𝐶𝐼𝑀 𝑈𝐼𝐶𝐼𝑀 𝑈𝐼𝐶𝐼𝑀

𝑖,− 𝑖,+ ℎ,− ℎ,+ ℎ,𝑔𝑙 𝑖,− 𝑖,+ ℎ,− ℎ,−,𝑠𝑓 ℎ,+ ℎ,+,𝑠𝑓 ℎ,𝑔𝑙 ℎ,𝑔𝑙,𝑠𝑓

female 0.006 0.025 −0.034 −0.002 −0.020 0.022 −0.054 0.026 0.022 0.036 −0.022 0.006 0.007
(0.871) (0.545) (0.400) (0.967) (0.623) (0.580) (0.167) (0.505) (0.588) (0.365) (0.568) (0.881) (0.869)

age 0.006 −0.004 −0.008 −0.003 0.001 0.001 −0.003 0.001 0.002 −0.001 −0.003 −0.006 −0.004
(0.277) (0.544) (0.199) (0.630) (0.892) (0.838) (0.653) (0.826) (0.790) (0.836) (0.625) (0.357) (0.537)

econbus −0.002 −0.030 0.044 −0.002 0.004 −0.011 0.095 0.056 0.007 0.144 −0.006 −0.018 −0.020
(0.973) (0.655) (0.494) (0.976) (0.951) (0.864) (0.127) (0.365) (0.917) (0.024) (0.917) (0.777) (0.753)

right 0.014 0.023 0.013 −0.054 −0.003 0.033 −0.030 −0.049 −0.008 −0.008 0.014 −0.006 0.043
(0.730) (0.605) (0.759) (0.231) (0.949) (0.434) (0.471) (0.243) (0.853) (0.848) (0.730) (0.892) (0.320)

high-past-income 0.014 0.066 0.093 0.005 0.111 −0.000 0.071 0.013 0.008 0.012 0.037 −0.071 0.076
(0.818) (0.331) (0.159) (0.937) (0.096) (0.996) (0.264) (0.836) (0.905) (0.856) (0.548) (0.281) (0.244)

high-future-income 0.021 −0.003 −0.063 0.018 −0.074 0.035 −0.099 −0.001 −0.035 0.004 −0.041 −0.013 −0.010
(0.631) (0.952) (0.203) (0.719) (0.137) (0.461) (0.036) (0.976) (0.471) (0.928) (0.369) (0.786) (0.844)

BP-1-365-days 0.035 0.010 −0.033 0.028 −0.019 0.012 0.058 −0.048 0.003 −0.009 0.030 0.009 0.011
(0.470) (0.860) (0.534) (0.608) (0.728) (0.816) (0.258) (0.349) (0.960) (0.857) (0.543) (0.866) (0.827)

BP-29-365-days 0.039 0.049 0.037 0.053 −0.021 0.079 0.033 0.095 0.042 0.059 0.056 0.036 0.050
(0.377) (0.325) (0.448) (0.297) (0.676) (0.094) (0.475) (0.042) (0.382) (0.221) (0.217) (0.459) (0.298)

gini-lorenz 0.079 0.073 0.054 0.080 0.046 0.115 0.062 0.050 0.159 0.056 0.083 0.075 0.045
(0.074) (0.146) (0.266) (0.119) (0.355) (0.016) (0.190) (0.295) (0.001) (0.243) (0.073) (0.126) (0.352)

conc-index 0.019 0.097 0.076 0.036 0.082 0.017 0.101 0.054 0.069 0.024 0.054 0.058 0.043
(0.704) (0.082) (0.163) (0.525) (0.135) (0.754) (0.053) (0.302) (0.203) (0.660) (0.288) (0.285) (0.430)

const 0.632 0.825 0.956 0.807 0.804 0.688 0.757 0.749 0.652 0.675 0.834 0.909 0.862
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

𝑁 349 349 349 349 349 349 349 349 349 349 349 349 349
𝑅2 0.019 0.028 0.034 0.020 0.024 0.031 0.057 0.027 0.046 0.027 0.028 0.022 0.018
𝑝 0.753 0.450 0.299 0.751 0.605 0.358 0.026 0.497 0.095 0.482 0.452 0.665 0.787

Note: Point estimates and p-values obtained from SUR models. The estimates in Tables A.14, A.15, and A.16 were obtained from a single SUR estimation. 𝑝
shows the 𝑝-value of the F-test that all coefficients are jointly equal to zero.
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Table A.16
The association between background characteristics and respondents’ choices.

𝑇 𝐼𝑈𝑀 𝑇 𝐼𝑈𝑀 𝑇 𝐼𝑈𝑀 𝑇 𝐼𝑈𝑀 𝑇 𝐼𝑈𝑀 𝑈𝐼𝑈𝑀 𝑈𝐼𝑈𝑀 𝑈𝐼𝑈𝑀 𝑈𝐼𝑈𝑀 𝑈𝐼𝑈𝑀 𝑈𝐼𝑈𝑀

𝑖,− 𝑖,+ ℎ,− ℎ,+ ℎ,𝑔𝑙 𝑖,− 𝑖,+ ℎ,− ℎ,−,𝑠𝑓 ℎ,𝑔𝑙 ℎ,𝑔𝑙,𝑠𝑓

female 0.018 −0.028 0.002 −0.006 −0.053 0.021 0.052 0.009 0.007 −0.020 0.037
(0.703) (0.537) (0.969) (0.899) (0.275) (0.655) (0.275) (0.844) (0.875) (0.677) (0.434)

age −0.010 −0.002 −0.004 0.006 −0.001 −0.010 0.002 0.001 −0.004 −0.006 0.010
(0.163) (0.785) (0.609) (0.372) (0.888) (0.159) (0.825) (0.908) (0.543) (0.405) (0.158)

econbus 0.022 0.039 0.021 0.039 0.056 0.048 0.117 0.105 0.087 −0.082 −0.045
(0.764) (0.590) (0.790) (0.601) (0.472) (0.524) (0.125) (0.153) (0.235) (0.287) (0.561)

right 0.046 0.087 0.014 0.041 −0.020 0.063 0.026 0.005 0.017 −0.051 0.041
(0.351) (0.070) (0.791) (0.401) (0.700) (0.204) (0.604) (0.921) (0.727) (0.316) (0.425)

high-past-income 0.101 0.086 0.002 −0.004 0.081 −0.022 −0.071 0.049 −0.212 0.025 −0.004
(0.178) (0.243) (0.980) (0.962) (0.306) (0.774) (0.365) (0.515) (0.005) (0.749) (0.962)

high-future-income 0.033 0.033 0.036 0.019 0.043 0.064 0.114 0.021 0.065 0.015 0.044
(0.551) (0.552) (0.549) (0.732) (0.461) (0.262) (0.049) (0.711) (0.242) (0.798) (0.445)

BP-1-365-days −0.028 0.017 −0.016 −0.043 −0.024 −0.054 −0.031 −0.020 −0.084 0.031 −0.057
(0.644) (0.771) (0.804) (0.481) (0.705) (0.380) (0.619) (0.734) (0.161) (0.617) (0.360)

BP-29-365-days −0.041 −0.050 0.026 −0.123 −0.024 0.085 0.030 −0.029 −0.052 −0.062 0.109
(0.461) (0.362) (0.656) (0.027) (0.677) (0.131) (0.601) (0.595) (0.342) (0.283) (0.057)

gini-lorenz 0.061 −0.020 −0.040 0.049 0.040 −0.054 −0.045 −0.034 −0.012 −0.022 −0.023
(0.275) (0.714) (0.501) (0.385) (0.492) (0.345) (0.441) (0.538) (0.824) (0.709) (0.691)

conc-index 0.028 −0.018 0.106 0.033 0.066 0.071 0.045 0.080 0.078 0.084 0.078
(0.657) (0.769) (0.109) (0.596) (0.313) (0.262) (0.485) (0.196) (0.203) (0.194) (0.228)

const 0.910 0.785 0.812 0.613 0.721 0.959 0.611 0.696 0.871 0.973 0.557
(0.000) (0.000) (0.000) (0.002) (0.000) (0.000) (0.003) (0.000) (0.000) (0.000) (0.006)

𝑁 349 349 349 349 349 349 349 349 349 349 349
𝑅2 0.030 0.026 0.011 0.030 0.020 0.028 0.025 0.014 0.045 0.017 0.031
𝑝 0.411 0.520 0.959 0.407 0.730 0.469 0.581 0.904 0.105 0.834 0.385

Note: Point estimates and p-values obtained from SUR models. The estimates in Tables A.14, A.15, and A.16 were obtained from a single SUR estimation. 𝑝
shows the 𝑝-value of the F-test that all coefficients are jointly equal to zero.
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Fig. A.2. Proportion of respondents satisfying translation and unit invariance for 𝐶𝐼𝑀𝑚.
Note: Point estimates and 95% Confidence Intervals obtained from a constant-only SUR of linear probability models of whether the choices correspond to that
of 𝐶𝐼𝑀𝑚.
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Fig. A.3. Proportion of respondents satisfying translation and unit invariance for 𝑈𝑀𝑚.
Note: Point estimates and 95% Confidence Intervals obtained from a constant-only SUR of linear probability models of whether the choices correspond to that
of 𝑈𝑀𝑚.

Online appendix

Supplementary material related to this article can be found online at https://doi.org/10.1016/j.jhealeco.2023.102773.
A data repository including data and software allows replication of all findings and is available at https://doi.org/10.17632/

k26f8rh58k.1.
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