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Abstract

We present a theoretical framework that links trust, trustworthiness and inequality.

It is assumed that an individual’s level of interpersonal trust is related to expected

trustworthiness among his reference group and that trustworthiness decreases when

interpersonal income differences increase. As a consequence, inequality affects trust

via the individual-specific perception of inequality which might not coincide with

aggregate measures of inequality like the Gini coefficient. We work out the implica-

tions of our model for empirical estimations of the trust-inequality nexus and show

that such regressions are very likely to understate the true effect of inequality. This

might lead to the erroneous conclusion that inequality exerts no effect on trust. Sur-

vey data from Austria support the predictions of our framework. Individual-specific

perceptions of inequality have a strong negative effect on trust while aggregate mea-

sures of inequality show no significant relation.
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Non-Technical Summary

This paper is motivated by three observations: First, it is widely uncontested that a

high level of trust is of great importance for economic and social development. Second,

survey-based measures of trust have decreased over the recent decades for most countries.

Third, economic inequality has considerably increased over the same time span. This

paper investigates whether the latter two issues are related, i.e. whether rising inequality

has an effect on trust. The answer provided in our paper is affirmative, although with a

twist—it is not necessarily objectively measured inequality but rather the perception of

inequality that lowers interpersonal trust.

We build a theoretical framework that formalizes the often vague notions of trust and

trustworthiness and their relation to inequality. This framework is also a useful reference

point for empirical estimations, i.e. for the derivation of testable hypotheses and for the

organization of our empirical analysis. The framework rests on the view that trust is

related to expected trustworthiness which in turn depends on expected relative income

differences among members of a society. In other words, the likelihood that a randomly

encountered person will behave in a trustworthy manner depends on how far away this

person is from my socio-economic background. A very different income level, e.g., will

result in a less trustworthy behavior. In deciding how much to trust, an individual has to

evaluate pairwise income comparisons for all people that he or she considers.

The decisive issue in this trust evaluation is its scope. Are all people considered

within a given region (and no other people from other regions)? In this case, we show

that aggregate trust in a region is inversely related to the Gini coefficient. While this

rationalizes the common empirical practice of regressing trust on the Gini coefficients

we consider the underlying assumptions quite unrealistic: Individuals will typically only

consider a socio-economic segment of the population and might also look across regions.

Moreover, the breadth of this trust evaluation (how many other people to consider) will

vary across agents. Under these more realistic assumptions, we show that a regression of

trust on Gini coefficients could result in an underestimation of the true effect of inequality.

The model shows that an unbiased estimate can be obtained if one uses a measures of

perceived rather than objective inequality.

We confront the predictions of our model with Austrian survey data. We find that

the income Gini coefficients of Austrian municipalities have no significant influence on

individual trust. Subjective measures of the perception of inequality, however, exert a

strong adverse effect on trust. Moreover, the crucial assumption that trust evaluations

are based on pairwise income comparisons is confirmed by the data. Our main results

hold for different trust measures and different empirical specifications. Overall, the paper

demonstrates that inequality can exert a profoundly negative effect on trust even if the

use of aggregate inequality measures does not suggest such a relation.



1 Introduction

Despite a substantial increase of interest in the multifaceted phenomenon of trust, there

is still no consensus about the sources of trust. Some people see it primarily rooted

in individuals’ personalities (probably with a strong genetic base) while others explain

it as the results of a history of bad or good experiences or point to the role of insti-

tutions and socio-economic conditions. One robust result of the empirical literature is

that interpersonal trust depends on social distance. People from a similar socio-economic

and socio-demographic background show more trusting behavior towards each other than

people that differ along these dimensions.1 Accordingly, one could conjecture that the

increase in economic inequality over the recent decades has had a detrimental effect on

trust. Joseph Stiglitz, for example, has expressed his worries that “trust is becoming yet

another casualty of our country’s staggering inequality. As the gap between Americans

widens, the bonds that hold society together weaken” (Stiglitz 2013).

In light of this discussion, the paper deals with the relation between economic inequal-

ity and trust. We build a formal theoretical framework that is helpful in various respects.

First, it lays out a conceptualization of the often vague notions of trust and trustwor-

thiness and their relation to objective and perceived inequality. This allows us to state

precisely under which conditions one can expect to find a close relation between average

trust measures and measures of the Gini coefficient. Second, the theoretical framework is

a useful reference point for empirical estimations, i.e. to derive testable hypotheses and

to organize our empirical analysis. Third, the framework contributes to understanding

conflicting results of the existing empirical literature. In particular, it offers an expla-

nation why the effect of the Gini coefficient on trust is typically highly significant in

one group of empirical studies (cross-country analyses) and often insignificant in another

1“In general, the more homogeneous a society, the more trust a (randomly selected) principal will
place in a (randomly selected) agent” (Knack 2001, p. 7). “[A]nything that reduces the social distance
between the citizens of a country could be expected to lead to more trust” (Bjørnskov 2007, p. 5).
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group (within-country analyses).

Our starting point is the trust question that is commonly used in the literature: “Gen-

erally speaking, would you say that most people can be trusted?” Is has been widely

discussed how survey respondents might interpret this rather general question and what

might determine their answers. A common claim is that trust is associated with (or almost

synonymous to) “expected trustworthiness” and we adopt this argument. Respondents

will say that other people can be trusted if they think that other people behave in a

trustworthy (i.e. cooperative, non-deceiving, non-opportunistic) manner. This, however,

immediately raises two further questions. First, what determines trustworthiness and,

second, what is the reference group that trusters (the survey respondents) have in mind

when they answer a question about “most people”?

We stipulate that the trustworthiness of an arbitrary individual depends on personal

traits (e.g. altruism), on socio-economic features (e.g. age, gender, employment status)

and, importantly, on interpersonal differences for which economic inequality is the leading

example. If the incomes of truster (Yi) and trustee (Yj) differ then this increases the

likelihood that the trustee will not feel much common moral ground which decreases

her willingness to cooperate. We assume that the strength of this feeling is related to

the relative income difference ∇ji =
|Yj−Yi|
Ej(Y )

, where Ej(Y ) is the trustee’s expectation of

average income. The trust level of truster i will be influenced by his expectation about the

income differences with all members j of his reference group, which we denote by Ei(∇).

The average trust level in a region will then be related to the mean of all individual

perceptions of inequality (E(Ei(∇))).

The first important implication is that this mean of all individual perceptions of in-

equality corresponds exactly to the regional Gini coefficient under two crucial assumptions:

(i) all individuals use identical reference groups when making income comparisons and (ii)

these reference groups consist of all other persons from the own region but do not contain
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persons from other regions. The main specification of the empirical literature, regressing

trust on Gini coefficients, can thus be rationalized within this conceptual framework if

one believes that these “benchmark assumptions” are fulfilled.

We argue that these assumptions are highly unrealistic and that people typically have

biased and heterogeneous reference groups. In particular, individuals tend to have closer

and more frequent contact to people of a similar social and economic background and

those similar people might be over-represented in respondents’ reference groups. Also,

reference groups are not necessarily region-centered, e.g. some individuals will give a

higher weight to people that live in their own region or neighborhood while other persons

might think about people living in remoter places.

The assumption of biased and heterogeneous reference groups has a number of im-

plications for empirical estimation. First, analytical results and numerical simulations

show that point estimates obtained from regressing trust on the Gini coefficient are likely

to understate the true trust-decreasing effect of inequality. Equally problematic, such

regressions might often lead to an acceptance of the false null hypothesis that there is

no effect of inequality on trust. The simulations show that this erroneous result is more

probable if the variation of the Gini coefficient is rather small which is typically the case

for analyses based on difference across regions within a country.

The second important implication of the theoretical framework is that reliable esti-

mates can be obtained if one employs direct measures of individual perceptions of income

inequality rather than objective measures like the Gini coefficient to estimate the impact

of inequality on trust. This conclusion holds irrespective of the way how individuals form

reference groups.

The third important implication of the theoretical model concerns the individual per-

ceptions of income inequality Ei(∇). We show that under our assumption of pairwise

income comparisons these perceptions will resemble a U-shape with respect to income.
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Individuals at the tail ends of the distribution see a larger extent of income inequality

than individuals in the middle which follows from the assumption that individuals base

their perceptions of inequality on expected pairwise income comparisons. This implica-

tion, which holds both under homogenous and unbiased as well as under heterogenous

and biased reference groups, can be tested empirically. Therefore, we can discriminate

our trust framework against plausible alternative explanations, which imply a differently

shaped relationship.

We utilize data from a survey that has been conducted among 2,000 Austrian resi-

dents, first, to test the predictions of our framework and, second, to inquire about the

effect of inequality on trust. The survey elicits information on different aspects of trust

and trustworthiness and on various social issues, including the respondents’ subjective

social standing, their perceptions about income inequality, the crime rate and the ethnic

intermix. Moreover, we have collected measures of income inequality for all 181 munici-

palities that are covered in our sample, derived from tax register data. This information

is used to investigate the determinants of trust and to study whether it is aggregate

(“objective”) measures of inequality or individual-specific (“subjective”) perceptions of

inequality that are more important for trust.

We find that the municipal Gini coefficients have no significant influence on individual

trust. The same is true if one uses the 90/10 ratio as the inequality measure or alternative

trust measures as the dependent variable. In line with the theoretical framework, however,

subjective measures of the perception of inequality exert a strong adverse effect on trust.

We provide evidence suggesting that this effect is causal. On the one hand, we conduct

a number of robustness tests for sub-samples for which reverse causality should be less

of an issue. On the other hand, we show that “objective” inequality exerts a significant

effect if we control for the type of reference groups as predicted by our model. An addi-

tional empirical result lends supports to our key assumption that people perceive income
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inequality as the expectation of pairwise income differences. As predicted by the theo-

retical framework, we find that the relation between subjective perceptions of inequality

and the rank in the income distribution is U-shaped. Finally, we get parallel results for

other perception variables. In particular, the perception of the ethic intermix and the

prevalence of crime in the own region are strongly related to individual trust, while this

is not true for the corresponding objective measures.

The paper builds upon the literature that studies the connection between trust and

socio-economic heterogeneity (including income inequality and ethnic fragmentation). Im-

portant papers in this wide literature are Knack (2001), Alesina & La Ferrara (2002),

Uslaner (2002), Leigh (2006a), Leigh (2006b), Bjørnskov (2007), Gustavsson & Jordahl

(2008), Hooghe et al. (2009) and the survey by Nannestad (2008). Our paper is also

related to the literature that studies the perception of income and wealth inequality

(Slemrod 2006, Norton & Ariely 2011, Kuziemko et al. 2015, Cruces et al. 2013, Gimpel-

son & Treisman 2015) and the influence of biased perceptions on social attitudes (Clark

& D’Ambrosio 2015). A closely related paper is Butler et al. (2016). While our model

implies (under certain assumptions) a hump-shaped pattern of trust with respect to in-

come, Butler et al. (2016) document a hump-shaped relation of income with respect to

trust for a sample of 32 countries. Their explanation of this pattern is based on the argu-

ment that for individuals with too little or too much trust, income will be lower than for

individuals that have an intermediate level of trust. The level of trust of an individual

itself is to a large extent predetermined by an inherited component. In contrast, we focus

on the reverse direction of causation. In our model, trust is affected by the perception of

inequality which itself depends on income. We will further discuss the differences between

these two approaches in a later section.

Beyond providing a formal framework and new estimation results, our paper helps

reconciling conflicting findings of the empirical literature. Specifically, our findings suggest
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that the formation of reference groups might place a veil between objective measures

of inequality and trust which calls for caution when interpreting respective empirical

results. For example, the estimated impact of the Gini coefficient on trust is typically

weaker (and less often significant) in empirical studies that are based on small and rather

homogeneous cross-country data or on within-country data (Alesina & La Ferrara 2002,

Gustavsson & Jordahl 2008, Leigh 2006b) than on large, rather heterogeneous cross-

country data (Bjørnskov 2007, Hooghe et al. 2009, Leigh 2006a).2 Our model implies that

these incongruent results reflect the fact that in cross-regional samples the variation in

Gini coefficients is smaller and the likelihood of reference group heterogeneity higher than

in cross-country samples.

The paper is structured as follows. In the next section we present our framework on

the relation between inequality and trust and we derive various implications. In section 3

we use our dataset to study the empirical relation between trust and inequality. Section 4

concludes.

2 Theoretical Framework

2.1 Trustworthiness

There are i ∈ [0, N ] individuals living in some geographical area. For the moment one can

think of this area as a specific country. Later we will discuss the choice of the geographical

unit in more detail.

Individuals differ along various dimensions including their personality traits, their

ethnicity, their income, their employment status, etc. Each person has random encounters

2For example: “The Gini coefficient, the measure used exclusively in previous studies, is more weakly
related to Trust in our sample” (Gustavsson & Jordahl 2008, p.355), using a study based on Swedish
regions. “Income inequality is among the most robust cross-country determinants of trust” (Bjørnskov
2007, p.5), referring to a sample of 64 heterogeneous countries.
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with strangers where the own payoff depends on the level of cooperation of the other

person. In a prisoners’ dilemma situation, e.g., the vis-à-vis might play “cooperate” or

“defect”, in a public goods situation the other might contribute to a common good or

not and in a trust game the opponent might return an investment or keep the advances

for himself. The latter, sequential framework is the background of many experiments

on the issue of trust (see e.g. Glaeser et al. 2000, Gächter et al. 2004) and we use it

in the following to describe the trust situation. When individual i (the (male) truster)

meets a randomly chosen individual j (the (female) trustee) he will face a specific level of

cooperation (or “trustworthiness”) TWji of the latter. This level of trustworthiness will

depend on the personality traits of the trustee but also on how she sees the differences

(in gender, socio-economic background variables, ethnicity etc.) between herself and

individual i. We will primarily focus on economic differences. The related literature (see,

e.g., Bjørnskov 2007) emphasizes that cooperative, trustworthy behaviour increases in the

degree of homogeneity between truster and trustee. Possible reasons for this phenomenon

are, e.g., that a person feels more empathy for a similar other, that she can step more

easily in the shoes of the other person or that her self-image will be damaged to a larger

degree if she disappoints a kindred spirit by defective behaviour. These arguments are

captured in the following expression:

TWji = α̃ + γ̃Xj − δ̃∇ji, (1)

where α̃ is a constant, Xj a column vector of person-specific variables (gender, age, edu-

cation, personality characteristics, . . .) and γ̃ the corresponding row vector of coefficients.

∇ji, on the other hand, measures the socio-economic difference between the truster i and

the trustee j with δ̃ the corresponding coefficient. In general the difference ∇ji will be

related to social differences in a broad sense that might depend on differences in income,
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wealth, status and human and social capital. In the following we will, however, often refer

to the narrower concept of “income differences” since this corresponds to our empirical

measures.

In line with the psychological literature equation (1) assumes that person-related fac-

tors are not influenced by the specific social situation and therefore the vector Xj is in-

dependent of the identity of individual i. This, however, is not true for ∇ji that captures

the argument that “unfamiliarity breeds contempt” and “familiarity breeds sympathy”.

According to this line of reasoning, individual j will show less cooperative or trustworthy

behaviour if the other side of the random encounter is not considered to be part of the

same moral community. We thus expect δ̃ > 0.

2.2 Perception of interpersonal inequality

There exist various possibilities to specify the trustee’s measure of interpersonal income

differences ∇ji. We choose by intention a measure that implies a relation between average

trust and the Gini coefficient (as will be shown below). We are, however, going to use

our empirical data to test for the validity of the chosen specification and we will also

briefly touch upon the implications of the use of alternative assumptions about ∇ji in the

following. Our measure of interpersonal income differences is based on the assumption

that the trustee j assesses the pairwise income heterogeneity as the relative difference

between the two incomes Yi and Yj. The strength with which the income difference

affects her trustworthy behavior might depend on whether the other’s income is higher or

lower than the own income. In particular:

Assumption 1 (Perception of pairwise income inequality)

∇ji =


(1− z)

Yi−Yj
Ej(Y )

if Yi > Yj,

z
Yj−Yi
Ej(Y )

if Yj ≥ Yi,

(2)
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where Ej(Y ) is individual j’s expectation of mean income.

Assumption 1 implies that individual j is less cooperative if she sees her random opponent

as either poorer (Yi < Yj) or richer (Yi > Yj) and that the magnitude of the effect

depends on the sign of the income difference as measured by z.3 It might be the case

that individuals feel less empathy and less common moral ground with richer individuals

and they will therefore show relatively less trustworthy behaviour in these encounters (i.e.

z < 1/2). Individuals might as well identify themselves to a larger extent with richer and

high-status peers (cf. Butler 2014) and the emulation of upward behaviour induces them

to behave more cooperatively in these situations (i.e. z > 1/2). Finally, one could assume

as a benchmark case that upward and downward comparisons are equally important and

that deviations on both sides decrease the strength of social bonds (i.e. z = 1/2). Later,

we will show that the average measure of perceived inequality in a society is independent

of z and given by the Gini coefficient.4

2.3 Trust

When individual i is asked about his “general level of trust” he will think about a situation

where he is in the role of the truster (e.g. by extending a favour, making an upfront

investment, lending money etc.). Under the assumption that individual i knows the

3Note that there exists an alternative justification for the weights z and (1−z). In particular, one can
start with the assumption that income differences have a different impact on trustworthiness as expressed
in (1) depending on the sign of the difference. In particular, TWji = α̃+ γ̃Xj − δ̃H Yi−Yj

Ej(Y ) if Yi > Yj and

TWji = α̃+ γ̃Xj − δ̃L Yj−YiEj(Y ) if Yi ≤ Yj . If one defines z = δ̃L

δ̃H+δ̃L
, (1− z) = δ̃H

δ̃H+δ̃L
and δ̃ = δ̃H + δ̃L then

this formulation is equivalent to equations (1) and (2).
4The relative income difference has also been proposed to measure the extent of relative deprivation

(or relative satisfaction) and is frequently used in the literature on income comparisons, inequality and
poverty (see Runciman 1966, Yitzhaki 1979, Hey & Lambert 1980, Clark & D’Ambrosio 2015). In this

context the fraction
Yi−Yj
Ej(Y ) is seen as the feeling of (relative) deprivation experienced by the individual with

income Yj toward the individual with income Yi > Yj (Hey & Lambert 1980, 567). On the other hand
the individual might obtain (relative) satisfaction if Yj > Yi although in the literature this case is mostly
neglected. In other words, in the context of relative deprivation it is assumed that only (disadvantageous)
upward comparisons are important which amounts to z = 0.
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determinants of trustworthiness (1) he has to form an opinion about the expected level

of trustworthiness of a randomly chosen individual j. In other words, the level of trust

of individual i (and thus his answer to the general trust question) will be related to

his expectation of average trustworthiness Ei(TWji), where the expectations parameter

Ei = E(· |Ωi) refers to the information set Ωi of individual i that might not contain all

available data. In particular, we assume that trust can be written as:

Ti = ᾰ + βZi + κEi(TWji). (3)

Interpersonal differences in trust can have various reasons. First, personal traits Zi might

again be important factors with associated coefficients β. Second, an individual might

have biased perceptions of the world and might not refer to the universe of all individuals

j when thinking about possible random encounters and the corresponding levels of trust-

worthiness TWji. Put differently, the information set Ωi might only contain the incomes

of all individuals j ∈ Si, where Si denotes the reference group of individual i. It is, e.g.,

quite likely that individuals from the own geographical region and the own social class

are over-represented in this reference groups.

Using equation (1) in (3) one can then write:

Ti = ᾰ + βZi + κEi
(
α̃ + γ̃Xj − δ̃∇ji

)
(4)

or more compact:

Ti = α + βZi + γEi (X)− δEi (∇) , (5)

where α ≡ κα̃ + ᾰ, γ ≡ κγ̃, δ ≡ κδ̃, Ei (X) ≡ Ei (Xj) and Ei (∇) ≡ Ei (∇ji). Trust—

the answer to the trust question—will thus depend on own person-specific factors Zi of

the truster i, on his expectations about person-specific factors Ei (X) in his reference
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group and on Ei (∇), i.e. individual i’s perception of income inequality conditional on his

reference group.

We regard equation (5) as our benchmark specification to organize the empirical es-

timations and interpret the results. The specification is based on the three crucial as-

sumptions that: (i) trust is related to expected trustworthiness (equation (3)), (ii) trust-

worthiness is influenced by pairwise income differences ∇ji (equation (1)) and (iii) these

pairwise income differences are assessed by the relative income differences as specified in

equation (2). Alternatively one could also use a more direct approach and start with the

assumption that trust is related to individual perceptions of aggregate income inequality,

e.g.:

Ti = α + βZi + γEi (X)− δEi (G) , (6)

where G stands for the Gini coefficient in the region. There are various ways to justify

the alternative formulation (6). On the one hand it can be seen as a short-cut that simply

postulates the impact of aggregate inequality perceptions on trust. This could be related

to unspecified environmental or psychological factors, e.g. to a general culture of distrust

that is nourished in an unequal society. On the other hand, the dependence of trust

on the aggregate Gini coefficient might also be related to the behavior of the trustees.

One might, e.g., argue that trustworthiness itself is not related to interpersonal income

differences between truster and trustee but rather be given be the trustee’s assessment of

aggregate inequality, i.e. TWji = α̃ + γ̃Xj − δ̃Ej(G). We will discuss below the different

implications of specification (6) and our benchmark specification (5) and we will present

evidence that supports the latter formulation.
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2.4 Average trust

Equations (3) and (5) refer to the level of individual trust Ti in a specific region. The

average (aggregate) trust level in this region is given by:

T = E(Ti) = ᾰ +

∫ ∞
0

βZif(Yi) dYi + κ

∫ ∞
0

Ei(TWji)f(Yi) dYi, (7)

where f(Yi) stands for the density function of incomes in the region with the corresponding

distribution function F (Yi). Using equation (5), average trust thus depends on E (Ei (∇)),

i.e. the average value of all individual perceptions of inequality Ei (∇).

2.5 Benchmark reference groups

So far the general specification of trust allowed for an arbitrary formation of reference

groups Si. Now we look at the implications of this conceptual framework under a set of

specific assumptions concerning reference groups. In particular, it is assumed that (i) all

inhabitants of a region r have identical reference groups and (ii) this identical reference

group consists of all inhabitants of region r and no member of a different region r′ 6= r. We

refer to this constellation of assumptions as “homogeneous, unbiased reference groups”

or—for short—as “benchmark reference groups”.

2.5.1 Average trust

In the following proposition we state the average trust equation that follows from the

assumption of benchmark reference groups.

Proposition 1 For benchmark (homogenous and unbiased) reference groups the average

trust level T r in region r is given by:

T r = α + βZr + γXr − δGr, (8)
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where Gr stands for the Gini coefficient in region r.

Proof: See appendix A.1. For the case with z = 1/2 the proof is straightforward.

In particular, note that for z = 1/2 equation (2) can be written as ∇ji =
|Yi−Yj |

2Y
.

The average perception of inequality in a region is then given by
∫∞

0
Ei(∇)f(Yi) dYi =∫∞

0

∫∞
0

|Yi−Yj |
2Y

f(Yj)f(Yi) dYjdYi. It is well-known (see Yitzhaki & Schechtman 2013) that

this corresponds to the Gini-coefficient which can be defined as half the expected relative

difference between two randomly drawn members from the population. Note, however,

that the relation between average trust and the Gini coefficient is independent of the value

z (i.e. whether people’s trustworthiness is more strongly affected in the case of positive

or negative income comparisons).5

Proposition 1 contains the average trust equation that is implied by our theoretical

framework under the assumption of benchmark reference groups. If we look at one country

then the country-specific Gini coefficient Gr has a negative effect on average trust and in a

sample of countries one can obtain information on δ by regressing the average trust levels

on the Gini coefficients. In fact, equation (8) corresponds to empirical estimations in cross-

country regression (Leigh 2006a, Bjørnskov 2007) where average country-specific trust

levels T r are regressed on country-specific Gini coefficients. Our conceptual framework

thus offers a straightforward justification for this popular empirical strategy.

2.5.2 Perception of average income inequality

Using the assumption of benchmark reference groups we can derive for each individual

i the extent of perceived average income inequality Ei(∇) =
∫∞

0
∇jif(Yj) dYj (where we

leave out again the region indicator r).

5In fact, we show in appendix A.1 that this even holds for the case with individual-specific weights zi
as long as zi and Yi are uncorrelated.
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Proposition 2 For benchmark reference groups the extent of perceived average income

inequality is given by:

Ei(∇) =
1

Y

[
(1− z)

∫ Yi

0

F (Yj) dYj + z

∫ ∞
Yi

(1− F (Yj)) dYj

]
(9)

≈ θ0 + θ1(F (Yi)− z)2,

where the approximation is around F (Yi) = z and θ0 and θ1 are parameters stated in the

appendix.

Proof: See appendix A.1.

Proposition 2 shows that in the benchmark situation there exists a U-shaped pattern of

the perception of inequality with respect to income. In order to capture this possible non-

linear relationship, empirical trust regressions should thus include higher-order (at least

quadratic) terms of the true income rank. Income inequality is perceived as most severe

for the lower and higher ends of the distribution with a minimum for the individual with

F (Yi) = z. For the case with z = 1
2

(where trustworthy behaviour is equally diminished

by favourable and unfavourable income comparisons) this is just the median income.

Figure 1 illustrates the pattern of Ei(∇) under the assumption of a log-normal income

distribution for three values of z. The shape and the minimum of the average individual

perceptions of income inequality depend on z. For higher values of z individuals are less

trustworthy towards poorer individuals than towards richer individuals. For a person with

a high Yi this means that he will expect on average a higher degree of cooperation from

strangers and he will thus also perceive a lower degree of trust-related inequality.

The U-shaped pattern is a consequence of the assumption that inequality is perceived

as the expectation of pairwise income differences Ei(∇). It is interesting to contrast

this result to the alternative assumption that trust is related to individuals’ expectations

of the Gini coefficient Ei(G) as stated in equation (6). In as far as average trust is
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Figure 1: The figure shows the perceived inequality Ei(∇) under the assumption that
incomes are log-normally distributed with a mean income of 2,250, a standard deviation
of 1,300 and an implied Gini coefficient of G = 0.3. This corresponds to the values in our
survey data (for monthly household incomes). We show three values of z together with
the Gini coefficient.

concerned one gets the same result as in proposition 1, i.e. average trust is related to the

Gini coefficient. In as far as the pattern of inequality perception is concerned, however,

one arrives at a different conclusion. In particular, in the case of benchmark reference

groups each individual has an unbiased perception of the Gini coefficient (Ei(G) = G)

and thus the alternative formulation (6) implies identical perceptions of inequality for

all individuals. This is shown by the flat line in figure 1 that corresponds to the Gini

coefficient.

There are two noteworthy aspects of figure 1. First, an increase in the extent of

income inequality will shift the Gini coefficient and all lines in figure 1 upwards. Second,

one can observe that the average value of the curves for Ei(∇) is exactly given by the

Gini coefficient. In fact, this is the graphical illustration of the result that average trust is

related to the Gini coefficient independent of the value of z as expressed in proposition 1.

As an implication of this a regression of individual trust levels on regional Gini coefficients
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will lead to an accurate estimate of δ (at least as long as the assumption of benchmark

reference groups is fulfilled).

2.5.3 Individual trust

Individual trust is related to the perception of average inequality as expressed in equation

(5). If individual income does not have a direct impact on trust then the U-shape pattern

of Ei(∇) will translate into a hump-shape (an inverted U-shape) pattern of trust with

respect to income. Trust, however, is also influenced by other personal characteristics

Zi that likely contain income Yi. If the direct impact of income on trust is large then

it will dominate the relation between the two variables and trust might be consistently

increasing in income.

The possibility of a non-linear relation of income and trust is connected to a recent

paper by Butler et al. (2016). They focus, however, at the reverse direction and argue

that too little and too much trust have detrimental effects on individual incomes. When

discussing the issue of reverse causality (i.e. the possibility that incomes have an influence

on trust rather than the other way round) they argue that “insofar as this reverse causal-

ity argument is true, the rising portion of the documented trust-performance relationship

may reflect it; however it cannot explain the declining part of the relationship” (p.1172).

Our model that is based on the assumption that trust is influenced by pairwise income

comparisons offers an explanation for the rising and the declining part of the income-

trust relationship. It has to be stressed, however, that the hump-shape pattern of trust

with respect to income does not necessarily imply a hump-shape pattern of income with

respect to trust or the other way round. The outcome will depend on the distribution of

exogenous factors (e.g. inherited trust or earnings abilities) and on the exact specification

of the income-trust-nexus. In general, it is most reasonable to assume a bi-directional

causation between trust and income: income depends on individual ability and on inher-
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ited trust (as argued by Butler et al, 2016) while observed trust itself reflects personal

traits (including inherited trust) and the position in the income distribution and the cor-

responding perception of income inequality (as stressed in our framework). The outcome

of this interdependent framework will be shaped by the various channels of influence in

which all variables are determined in a simultaneous fashion. A thorough treatment of

this set-up is an interesting topic for further research.

2.6 Non-benchmark reference groups

The benchmark assumption of homogeneous and unbiased reference groups as made in

section 2.5 is highly restrictive. One would normally suspect that people have heteroge-

neous and biased reference groups that differ among each other both with respect to their

“social” and to their “local” composition. First, people typically have closer contact with

members of their own social group and these individuals will thus also get a larger weight

when they form their expectations. Put differently, individuals do not know the correct

distribution of income and they just draw “random samples” via their normal encounters

with other individuals. The society, however, is stratified and so people meet predomi-

nately other people from their own or a similar income bracket. Second, the benchmark

specification has assumed that the local radius of trust corresponds to the local dimension

of income differences. For cross-country studies this might be a reasonable assumption.

For within-country studies, however, this can be doubted. In fact, the general trust ques-

tion refers to “most people” and one would expect that many respondents will use a

perception span that is wider than the own region.

In order to study the implications of heterogeneous reference groups on our two impor-

tant results (about average trust and the shape of individual inequality perceptions) one

has to make specific assumptions. To do so in an appropriate manner one would ideally

revert to empirical data on the formation of reference groups. Unfortunately, our data-set
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does not contain information on this issue and in general the evidence on the composi-

tion of individual reference groups is still rather scarce (cf. Clark & D’Ambrosio 2015).

Therefore we have used a number of stylized examples to sketch the impact of biased

perceptions on the results.

2.6.1 Average trust

In appendices A.2 and A.3 we use a number of simplifying assumptions about the in-

come distribution and perception biases to derive analytical solutions of the average trust

equation (8). We show that under these assumptions the equation can be written as:

T r = α + βZr + γXr − δφ(·)Gr, (10)

where 0 ≤ φ(·) ≤ 1 is a coefficient that depends on the size of the social or geographical

perception bias. The larger the bias (i.e. the more reference group formation deviates

from the benchmark assumption) the smaller the coefficient φ(·). A regression of the

average trust level on a regional Gini coefficient would thus lead to an underestimation of

the true effect δ of income inequality on trust.

2.6.2 Perception of average income inequality

One can also use the stylized examples to study the impact of biased reference groups on

the relation between income and inequality perceptions. This is done in a supplementary

appendix S and we only want to report the final results. In particular, we focus on social

perception biases and assume that an individual with income Yi and a true income rank

F (Yi) will only observe people within the percentilesMax(0, F (Yi)−p) andMin(1, F (Yi)+

p) where p is the perception span. This means that for p = 1 individuals observe the

entire income distribution while for small p they will only see a narrow segment of the
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Figure 2: Panel (a) shows perceived inequality Ei(∇) based on the expectation of pairwise
income differences. We assume z = 1/2 and show three values of p. Panel (b) shows
the case where the measure of perceived inequality is given by Ei(G) as assumed in
specification (6). In both cases it is assumed that incomes are log-normally distributed
with a mean income of 2,250, a standard deviation of 1,300 and a Gini coefficient of
G = 0.3.

distribution.

In panel (a) of figure 2 we illustrate the pattern of Ei(∇) for three values of p (assuming

again a log-normal income distribution). On the one hand, the perception of inequality is

universally lower for smaller values of p. A large perception bias will thus induce people

to underestimate the true extent of income inequality. Using the Gini coefficient in a

trust regression will thus also lead to an underestimation of the true effect δ of inequality

on trust as reflected in equation (10). On the other hand, the U-shaped pattern of the

perception of inequality with respect to income is also present for socially biased reference

groups. Low-income and high-income individuals perceive a larger degree of inequality

than individuals with average incomes.

It is interesting to contrast these results with the ones that emerge for the assumption

that individual are not using pairwise income comparisons to assess inequality but rather

to use a direct assessment of aggregate inequality Ei(G) as specified in the alternative

trust equation (6). The pattern of Ei(G) is shown in panel (b) of figure 2 for various
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assumptions about p. The patterns differ considerably from the ones that come out for

Ei(∇) as shown in panel (a). For the case of benchmark reference groups each individual

would have the same perception of the Gini coefficient as is shown by the flat line for

p = 1. For biased reference groups, on the other hand, the alternative measure implies a

situation where the perception of inequality is smallest for individuals that are located at

the tail ends of the distribution. This is the exact opposite pattern to the one that comes

out by using our standard income comparison measure Ei(∇). The difference matters

if one is interested in the question of who is losing trust when the income distribution

changes or how inequality is perceived in different segments of society.

2.6.3 Heterogeneous reference groups

In section 2.6 we have so far referred to biased but still homogeneous reference groups.

For a discussion of heterogeneous reference groups one has to resort to simulations. In

appendix A.4 we report the results of various simulations that can be used to gauge

the likely effect of heterogeneous reference groups on the size and the precision of the

estimated coefficients of the Gini coefficient in empirical regressions. The results of the

simulations can be summarized as follows. First, empirical regressions that use the Gini

coefficient will underestimate the true effect δ of inequality perceptions except if the

assumption of benchmark reference groups is fulfilled. In particular, for larger biases and

more heterogeneous reference groups the hypothesis that the estimated effect δ̂ equals the

true effect δ is rejected for a large share of simulations. Second, and more importantly,

in these cases of large heterogeneity the wrong hypothesis of no effect of inequality on

trust cannot be rejected for a considerable share of simulations. Third, this erroneous

inference is more likely if the sample size is small and if the cross-sectional variation in

Gini coefficients is low. Both of these features (and especially the latter) are characteristic

for cross-regional estimations. The presence of biased and heterogeneous reference groups
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thus offers an explanation for the fact that these kinds of empirical studies often fail to

find a significant impact of the Gini coefficient on trust. Finally, the simulations also show

that the use of subjective perceptions of inequality in trust regressions will give rise to

accurate estimations of the true effect δ of inequality on trust, irrespective of the sample

size or the size of the cross-sectional variation of Gini coefficients.

3 Empirical Results

In the following we empirically investigate the trust model by combining survey data from

Austria with data on income inequality across Austrian municipalities. In the literature,

the relation between trust and inequality is typically tested in cross-country settings.

According to the theoretical framework the relation should also be present across re-

gions within a country, although the existing empirical evidence has been more mixed in

these cases (Alesina & La Ferrara 2002, Gustavsson & Jordahl 2008, Leigh 2006b). This,

however, makes within-country studies particularly interesting to analyse the interplay

between trust, perceptions and inequality.

The survey has been conducted in 2011 among 2000 Austrian residents. Details on the

data including variable descriptions and descriptive statistics are presented in appendix

B.

3.1 Trust and inequality

Our empirical specification is based on equations (5). The dependent variable is given by

answers to the general trust question (a 0/1 variable). The key explanatory variable is the

Gini-coefficient Gr which has been computed from tax register data on gross individual

incomes at the level of 181 municipalities. The explanatory variables comprise a set of

socio-demographic variables Zi and municipality-level variables Xr (average income, the
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number of inhabitants). The choice of respective variables is in line with the literature.

All results are based on linear probability models. Table 1 summarizes the regression

results for the inequality-related variables. The full table, shown in the supplementary

appendix (table S.1), reveals that results for household control variables are in line with

respective findings from the literature, i.e., higher educated and well-informed individuals

(the ones who read quality newspapers) have higher trust while unemployed, retirees and

people with children as well as foreigners show less trust. The rank in the household

income distribution is found to enter significantly. The implied pattern between trust and

income trust is an inverted U-shape (with the peak for the seventh decile) and is thus

in line with our theoretical framework’s prediction of a non-monotonic relation between

income and trust.

Table 1: Trust and Inequality

Dependent variable Trust in people Trust in people alternative def.
(0/1) (4 cat.) (4 cat.)

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

Municipality Gini -0.982 — — -2.059 -0.968 —
(1.271) (1.294) (0.674)

Municipality 90/10 inequality — -0.001 — — — -0.005
(0.031) (0.018)

Regional Gini — — 0.469 — — —
(2.217)

Objective rank 0.626*** 0.623*** 0.626*** 0.468** 0.229** 0.227**
(0.210) (0.211) (0.210) (0.205) (0.103) (0.104)

Objective rank (squared) -0.455** -0.454** -0.457** -0.256 -0.114 -0.113
(0.203) (0.203) (0.202) (0.187) (0.092) (0.092)

Household controls yes yes yes yes yes yes
Municipality controls yes yes yes yes yes yes

Adj. R-squared 0.07 0.06 0.06 0.07 0.06 0.05
Observations 1272 1272 1272 1257 1257 1257

Dependent variables: In columns (1) to (3) the dependent variable is trust in people. In column (4)
we use trust in people alternative definition (0/1), in column (5) and (6) trust in people alternative
definition (4 cat.), i.e., the same variable recoded to 4 categories (0/0.33/0.66/1). All models report
estimates from a linear probability model and include the following household control variables: Age
and age squared, education, marital status, household size, children in household, labour market
status (5 dummy variables), foreigner and quality news. All models include the following municipality
control variables: Municipality avg. income (ln), Municipality population (ln). Since the objective
rank is unavailable for many respondents estimations are based on 162 (instead of 181) municipalities.
Standard errors in parentheses are adjusted for clustering at the municipality level. ***, **, * denote
significance at the 0.01, 0.05 and 0.10-level. Variables are defined in appendix B.
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Column 1 of table 1 shows that the municipal Gini coefficient exerts no statistically

significant effect on individual trust. This contradicts the implication of the framework

presented in section 2.5 where it has been assumed that individuals have socially and

locally unbiased perceptions. Under this assumption the regional Gini coefficient should

affect general trust.

Various explanations could be put forward for the statistical insignificance of the Gini

coefficient. First, the empirical measure of the Gini coefficient might not capture the

concept that individuals use to assess income inequality. Individuals might, e.g., refer to

net instead of gross income, to household instead of individual units or to wealth instead

of income. We do not have such alternative measures available at the municipal level. We

do have, however, municipal data on the 90/10 ratio of the income distribution. Column

(2) reveals that this alternative measure is also insignificant.

Second, some municipalities are rather small and respondents could look at a coarser

geographical aggregation. We account for this by utilizing Gini coefficients for regions (a

total of nine) and find that this has no effect (column 3).

Third, it might be that our trust measure does not adequately reflect the attitude of

respondents. In columns (4) to (6) we use answers on a different trust questions as the

dependent variable: “How high is your trust in people in general?”. For this question,

respondents could give four answers. In column (4) we have recoded responses to a binary

variables and in column (5) and (6) we use all four categories. In neither specification

does the regional Gini coefficient or the 90/10 ratio have a significant effect on trust.

Fourth, there might not be enough variation in the regional Gini coefficient. In fact,

the data show that in 90% of the municipalities the Gini coefficient is between 0.31 and

0.40. While this is a rather narrow range it should be noted that if one takes the theoretical

framework at face value then this should not play a role if people have benchmark reference

groups.
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This brings us to the fifth, and our preferred, explanation for the insignificance of the

objective inequality measure in table 1. People might not have homogeneous and unbiased

perceptions of inequality as maintained in the benchmark assumption. In light of a small

cross-regional standard deviation of Gini coefficients and heterogeneous perceptions, the

simulation results of section 2.6.3 alert us that it is very likely that we (erroneously) fail

to reject the null hypothesis of no effect of inequality on trust. In such a situation, both

the theoretical framework and the simulation results imply that the use of perceptions of

inequality should allow us to accurately establish the effect of inequality on trust.

3.2 Trust and the perception of inequality

To construct a measure for individual perceptions of inequality Ei(∇) we use two sur-

vey questions. In particular, respondents have been asked about their assessment of

how income and wealth are distributed in Austria: “What is your assessment about how

income—the total sum of annual earnings—is distributed in Austria?” Answers comprise

“extremely unequally distributed”, “very unequally distributed”, “rather unequally dis-

tributed” and “rather equally distributed” and we construct three dummy variables (the

last two answers are collated into one category because of the low number of respondents

answering “rather equally distributed”). A similar question was asked for wealth, mak-

ing respondents aware that wealth comprises money, bonds, stocks, real estate and other

assets.

Answers to these questions are closely related to our theoretical measure Ei(∇). When

people are asked about their assessment of the income distribution they have to think

about all incomes they can come up with (i.e. the incomes of the members of their

reference group). One straightforward way to judge how unequal the distribution is, is to

form pairwise comparisons of their own income with all these reference incomes and to
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calculate the average. This is exactly the measure Ei(∇) =
∫
j∈Si∇jif(Yj) dYj.

6

Proposition 2 stresses that Ei(∇) should be U-shaped in the rank in the income

distribution. Theoretically, we have shown that this pattern prevails both for homogenous

and heterogeneous perceptions (figure 1 and figure 2a). The U-shape arises as people assess

income inequality by building averages over pairwise income differences. In contrast, if

they try to directly form an estimate of the Gini coefficient, one would expect a flat line in

the case of homogenous perceptions or a hump-shaped pattern in the case of heterogenous

perceptions (see figure 2b).

Therefore, an important identifying test of our framework is whether the predicted

U-shaped pattern is confirmed by the data. Figure 3 reproduces figure 1 with our survey

data. The left panel shows the average perceptions of inequality for each decile of the

household income distribution of survey respondents (objective rank). As predicted by

the theoretical framework we find a (weak) U-shape pattern. In fact, the pattern is rather

similar to the theoretical shape that is obtained with a rather narrow perception span

(i.e. a low value of p, see figure 2a).

The survey also elicits respondents self-assessed position in society on a 10-step ladder

(subjective rank). The right panel of figure 3 shows the average perceptions of inequality

for each subjective rank. In this case, the U-shape is more pronounced. There are several

arguments why we prefer the subjective rank over the objective rank. First, the subjective

rank is likely to reflect a broader assessment of respondents wealth status whereas the

objective rank refers only to reported household income. Second, the income variable

refers to per period income and not to life-time income. This can be problematic for

respondents with larger income fluctuations, like business owners. Also, it is not clear

whether one should consider personal or household income. Finally, the income variable

6In order to translate the outcome into answer categories like “extremely” or “rather” unequally
distributed respondents might fix the benchmark cases of complete equality (all individuals have the
same income, Ei(∇) = 0) and complete inequality (one person has the total income, Ei(∇) = z) and
compare their actual assessment with these benchmark cases.
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(b) Subjective Rank vs. Inequality Perceptions

Figure 3: The figure shows the mean of the perception of inequality for a given objec-
tive rank (left panel) and subjective rank (right panel). The perception of inequality is
coded as 1=”the income distribution is somewhat or rather unequal”, 2=”very unequal”,
3=”extremely unequal”. As the number of observations is very low for subjective ranks
1 and 10, we have aggregated them into rank 2 and 9.

from the survey is top-coded which might conceal relevant variation.

Regardless of which measure better reflects survey respondents rank in society, it is

reassuring that in both cases the perception of inequality is largest for low and high

income individuals and that the U-shaped pattern is also confirmed in regressions that

correct for other explanatory variables (not shown). Summing up, the patterns shown in

figure 3 confirm our framework of pairwise income comparisons while they contradict the

assumption that people form direct estimates of the Gini coefficient.

In line with these findings, we estimate equation (5) by including the subjective per-

ceptions of income inequality as an additional explanatory variable. In all specifications of

table 2, these perceptions turn out to be highly significant and quantitatively important.

The column (1) results show that the probability to trust decreases by 19 percentage

points (10 pp.) for someone who sees incomes as extremely (very) unequally distributed

while the objective inequality measures remains statistically insignificant. In the remain-

ing columns of table 2 we perform various robustness tests that leave this main conclusion
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Table 2: Trust and the Perception of Inequality

Dependent variable Trust in people Trust in people
alternative def.

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

Municipality Gini -0.129 — — — — —
(0.989) — — — — —

Income very unequal -0.103*** -0.058* -0.050 — — -0.011
(0.032) (0.032) (0.032) — — (0.025)

Income extremely unequal -0.188*** -0.151*** -0.138*** — — -0.130***
(0.043) (0.047) (0.048) — — (0.037)

Fin. sit. bad or very bad — — -0.093*** — -0.092*** -0.064**
— — (0.034) — (0.035) (0.026)

Wealth very unequal — — — -0.079** -0.069** —
— — — (0.032) (0.033) —

Wealth extremely unequal — — — -0.159*** -0.148*** —
— — — (0.049) (0.050) —

Subjective rank 0.718* 0.910** 0.783 0.943** 0.814 0.367
(0.418) (0.460) (0.490) (0.477) (0.510) (0.422)

Subjective rank (squared) -0.245 -0.496 -0.449 -0.528 -0.477 -0.215
(0.379) (0.405) (0.424) (0.422) (0.444) (0.356)

Household controls yes yes yes yes yes yes
Municipality controls yes — — — — —
Municipality fixed-effects — yes yes yes yes yes

Adj.R-squared 0.09 0.23 0.23 0.22 0.23 0.19
Observations 1847 1847 1822 1826 1805 1784

The dependent variable is trust in people in columns (1) to (5) and trust in people alternative definition (4 cat.)
in column (6). All models include the same control variables as in Table 1. Standard errors in parentheses are
adjusted for clustering at the municipality level. ***, **, * denote significance at the 0.01, 0.05 and 0.10-level.
Variables are defined in appendix B.

qualitatively unaffected. In column (2), we replace the municipality Gini coefficients with

municipality fixed effects which controls for unobserved variables at the municipal level.

In column (3) we add a variable that captures the subjective assessment of the own finan-

cial situation which is found to be important for trust. In columns (4) and (5) we use the

perception of wealth instead of income inequality. Column (6) employs the alternative

trust measure as the dependent variable which results in qualitatively similar results.7

7Table 2 includes the subjective rank instead of the objective rank. The point estimates for table 2
show no hump-shaped pattern for this variable. Note that this is not in contrast with the non-linearities
of figure 3 because part of the non-linearity is already captured by inequality perceptions. Moreover,
equation (5) shows that income affects trust both directly and indirectly, via the perception of inequality.
As the regressions control for inequality perceptions, the subjective rank variables thus measure the
“remaining” (direct) effect which need not affect trust non-linearly. The use of the subjective rank
conforms with the use of subjective variables for inequality perceptions. A side effect is that this also
increases the number observations. However, we note that all subsequent main results are qualitatively
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3.3 Other perception variables

Beside inequality there exist two other aggregate variables that are often considered as

determinants of individual trust: the share of foreigners and the prevalence of crime in

a region. Trust regressions typically allow for these influences by including objective

measure of the crime rate and ethnic fragmentation. Following the line of reasoning

above one would argue, however, that it is again only the perception of these factors that

should have an impact on interpersonal trust. For this reason, the survey also elicited

the subjective assessments of the share of foreigners and the crime rate. We include these

variables along their objective counterparts.

The results in Table 3 show, in line with our previous results, that the perceptions

of crime and of ethnic fragmentation matter while the corresponding objective variables

do not matter. Specifically, the perception of the prevalence of theft has a statistically

significant and quantitatively important negative impact on trust while this is not true for

the corresponding objective crime measure. A similar picture emerges if we compare the

effect of the perceptions of the share of foreigners in a region with the objective numbers.

If both variables are added jointly (column 3), we find that one of the two additional

perception variables looses importance which we ascribe to their correlation. Specification

(4) contains municipality fixed effects which leaves results unaffected. Finally, we note

that neither of these specifications affects the qualitative importance of the perception of

inequality.

3.4 Robustness tests

The results in tables 2 and 3 support the conclusion that individual perceptions and sub-

jective measures have more explanatory power for trust than the corresponding objective

measures. However, this does not provide conclusive evidence that the relation is truly

unaffected if we (additionally) included the objective rank.
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Table 3: Determinants of trust in people, ethnic heterogeneity
and crime.

Dependent variable Trust in people

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

Objective variables
Municipality Gini -0.289 -0.489 -0.441 —

(0.961) (0.937) (0.962)
Municipality share Austrians 0.134 0.213 0.098 —

(0.411) (0.414) (0.412)
Crime per 1,000 inhabitants (ln) 0.051 0.051 0.049 —

(0.051) (0.052) (0.054)

Perception variables
Income very unequal -0.099*** -0.093*** -0.096*** -0.051

(0.033) (0.032) (0.033) (0.032)
Income extremely unequal -0.167*** -0.168*** -0.165*** -0.133***

(0.042) (0.042) (0.042) (0.046)
Foreigners few -0.073* — -0.037 -0.012

(0.042) (0.042) (0.051)
Foreigners many -0.174*** — -0.081* -0.059

(0.043) (0.048) (0.058)
Theft rare — -0.123*** -0.109*** -0.111***

(0.034) (0.035) (0.041)
Theft frequent — -0.237*** -0.211*** -0.207***

(0.037) (0.043) (0.048)
Fin. sit. bad or very bad -0.136*** -0.127*** -0.123*** -0.075**

(0.030) (0.030) (0.030) (0.032)

Household controls yes yes yes yes
Municipality controls yes yes yes —
Municipality fixed-effects — — — yes

Adj. R-squared 0.12 0.13 0.13 0.25
Observations 1799 1740 1725 1725

The dependent variable is trust in people. All models include the same household
control variables as in Table 2. The omitted base categories for the perception of ethnic
heterogeneity and of crime are Foreigners very few and Theft very rare. Standard
errors in parentheses are adjusted for clustering at the municipality level. ***, **, *
denote significance at the 0.01, 0.05 and 0.10-level. Variables are defined in appendix
B.

causal. A number of alternative hypothesis could be responsible for the relation.

The most plausible objection against a causal interpretation is that the relation be-

tween the perception of inequality and trust is driven by an unobserved third factor that

has an impact on both. It has, for example, been argued that trust is significantly in-

fluenced by a person’s general “mood” and in particular by his or her outlook of the

future (Uslaner 2002).8 In column (1) of table 4 we control for this sense of optimism

8“Trusting intentions reflect a basic sense of optimism and control. [. . .] A view that the future will
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by excluding individuals that indicate that they expect their economic situation in three

years to be worse than today. For the sub-sample of optimistic individuals the impact of

perceived inequality is similar than for the entire sample.

In columns (2) to (6) we focus on other sub-samples of individuals to control for

potential confounding factors. We disregard individuals who state that they never do

any voluntary work (column 2), individuals with below-median income (column 3) and

those that indicate to have low trust in the judicial system (column 4). These three

specifications exclude individuals with characteristics that are likely to reduce trust and

that could also have an impact on reference group formation and perceptions. The effect

of perceived inequality remains unaffected in the first two of these specifications. In the

last specification, the effect of inequality perceptions is only weakly significant.9

It might also be the case that the perception of inequality is influenced by the nor-

mative assessment of inequality. Put differently, individuals that show less acceptance for

income inequality might evaluate the extent of inequality differently and might also show

a systematically different trusting behaviour. In column (5) we disregard respondents

who very much agree to the statement that the difference between poor and rich is too

large in Austria.

It has been argued that trust is formed in early childhood and not much affected by

day-to-day experiences (Uslaner 2002, Butler et al. 2016). According to this view trust

is mainly inherited from earlier generations and will only adjust very slowly (if at all) to

the socio-economic environment over time. Taking this argument to the extremes implies

that trust will not depend on current inequality (unless the extent of inequality is itself

very persistent across generations). A more moderate interpretation is that trust is not

be better than the past and the belief that we can control our environment so as to make it better”
(Uslaner 2002, 112, 81). In contrast, optimistic individuals could also have specific reference groups and
more dampened perceptions of income inequality.

9Using the perception of wealth inequality (instead of that of income inequality), we find a strongly
significant effect for this subsample of individuals.
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completely unalterable but that the updating occurs only slowly over the course of a

lifetime. To check for this possibility, we split the sample by the median age in columns

(6) and (7). The results indeed show that the effect of inequality perceptions is weaker

for younger than for older respondents, indicating that the inherited component of trust

plays some role.

Table 4: Unobserved heterogeneity: Different subsamples.

Dependent variable Trust in people

Subsample Optimism Civic High Trust Normative Age below Age above
involvement income courts judgement median median

(1) (2) (3) (4) (5) (6) (7)

Income very unequal -0.061* -0.019 -0.040 -0.057 -0.065* -0.057 -0.055
(0.037) (0.052) (0.037) (0.038) (0.037) (0.052) (0.052)

Income extremely unequal -0.146*** -0.128** -0.110** -0.096* -0.146** -0.117* -0.186***
(0.052) (0.063) (0.052) (0.053) (0.058) (0.065) (0.064)

Theft rare -0.112** -0.074 -0.119** -0.088** -0.104** -0.117* -0.103*
(0.044) (0.073) (0.051) (0.042) (0.051) (0.065) (0.058)

Theft frequent -0.206*** -0.176** -0.192*** -0.190*** -0.199*** -0.134* -0.303***
(0.048) (0.073) (0.058) (0.053) (0.054) (0.072) (0.063)

Fin. sit. bad or very bad -0.065* -0.020 -0.050 -0.123*** -0.077* -0.127** -0.037
(0.036) (0.055) (0.044) (0.041) (0.046) (0.054) (0.054)

Household controls yes yes yes yes yes yes yes
Municipality fixed-effects yes yes yes yes yes yes yes

Adj. R-squared 0.25 0.28 0.24 0.24 0.25 0.29 0.22
Observations 1441 814 1180 1043 1275 836 904

The dependent variable is trust in people. Column 1 disregards all respondents who expect their financial situation
to worsen over the next 3 years. Column 2 disregards respondents who state that they never do any voluntary work.
Column 3 disregards respondents with below median household income. Column 4 disregards respondents who do not
trust the courts (i.e., the judicial system). Column 5 disregards respondents who very much agree to the statement
that the difference between poor and rich is too large in Austria. Columns 6 and 7 focus on respondents with an age
below and above the median age. All models report estimates from a linear probability model. Standard errors in
parentheses are adjusted for clustering at the municipality level. ***, **, * denote significance at the 0.01, 0.05 and
0.10-level. Variables are defined in appendix B.

3.5 Biased perceptions and heterogeneous reference groups

We have shown that subjective perceptions of inequality are significantly and robustly

related to individual trust while the municipal Gini coefficients show no significant re-

lation. This result is in contrast to the large cross-country regressions where the Gini
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coefficient is typically found to have a large and highly significant impact on trust. On

the other hand, the results are in line with the existing literature based on cross-region

regressions (e.g. Alesina & La Ferrara 2002, Gustavsson & Jordahl 2008).

Following the simulation results summarized in section 2.6.3 we would argue that

these conflicting results can be attributed to the fact that—contrary to the benchmark

assumption—people have heterogeneous rather than identical reference groups. In this

case the simulations have shown that the size and the precisions of the estimated Gini

coefficient decreases and that the likelihood of erroneous non-rejection of the null hy-

pothesis of no effect of the Gini coefficient on trust will increase. Moreover, this is more

probable if the variation of the Gini coefficient is rather small which is typically the case

for cross-region studies.

An implication of these insights is that the effect of objective inequality should be

detectable in our sample first, if the standard deviation of the Gini coefficients across re-

gional entities was larger and/or second, if one could control for local and social perception

spans of individuals.

To test the first implication, we increase the standard deviation of Gini coefficients

across municipalities by weighting observations with the squared distance between the

municipality Gini and the Austria average. This artificially doubles the standard deviation

of Gini coefficients (from 0.03 to 0.06). Column (1) of table 5 shows that the Gini

coefficient enters negatively and significantly in this weighted regression (column (1) of

table 5).

A significant effect of the Gini can also be expected if one could control for individual

reference groups or perception biases. Unfortunately, the survey does not contain direct

information on individual (socially or geographically biased) reference groups. However,

the survey provides information on where people grew up and whether they have moved.

A reasonable proxy variable for regional perception spans can be constructed if we assume
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that individuals who have never moved (“Not moved”) have reference groups that are more

local than individuals who have moved, after controlling for other confounding factors like

media consumption and education. This provides useful information because the regional

Gini coefficient should affect trust for those people who have a more local perception

span, i.e. who have not moved (see equation (18) of appendix A.3). The column (2)

results of table 5 support this theoretical finding. The Gini coefficient significantly affects

individuals who did not move whereas no effect is found for respondents who moved.

This result is also apparent in column (3), where we repeat this exercise with weighted

regressions. In this case the respective point estimate is again considerably lower in

column (3) than in column (1),

These attempts to control for local perception biases are certainly only indicative.

Nevertheless, the results convey the important message that an adverse effect of objective

inequality can be detected empirically if one controls for individuals’ reference groups

and/or if the standard deviation of Gini coefficients is “large”.

4 Conclusions

A higher perception of inequality lowers interpersonal trust. We demonstrate that this

conclusion holds regardless of whether objective measures of inequality, like the Gini

coefficient, are found to exert a significant effect in empirical regressions.

We develop a formal framework which improves our understanding of the trust-

inequality nexus and which helps us to develop estimation strategies for identifying the

effect of inequality on trust. Trust is modelled as expected trustworthiness which in turn

depends on expected relative income differences among members of a society. We show

that restrictive assumptions need to be fulfilled within this framework to warrant the

common practice of regressing trust on the Gini coefficient: all individuals use identical
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Table 5: Controlling for perception spans.

Dependent variable Trust in people

Subsample Weighted Unweighted Weighted
regression regression regression

Municipality Gini -3.827*** — —
(1.261)

Munic. Gini x Not moved — -2.726** -5.881***
(1.294) (1.612)

Munic. Gini x Moved — -0.167 -2.398**
(1.254) (1.151)

Not moved — 0.922** 1.294***
(0.371) (0.432)

Fin. sit. bad or very bad -0.214*** -0.215*** -0.211***
(0.055) (0.038) (0.054)

Household controls yes yes yes
Perception variables — — —

Adj. R-squared 0.27 0.10 0.28
Observations 1262 1262 1262

The dependent variable is Trust in people. In columns 1, the stan-
dard deviation of the Gini coefficients across municipalities is in-
creased by weighting the regression with the squared distance of
Municipality Gini from the Austrian average. In column 2, the
effect of the Gini coefficient is separated between respondents that
have moved and respondents that have not moved. Column 3 applies
the specification of column 2 with the weighting scheme of column
1. The control variables are the same as in table 1. Standard er-
rors in parentheses are adjusted for clustering at the municipality
level. ***, **, * denote significance at the 0.01, 0.05 and 0.10-level.
Variables are defined in appendix B.

reference groups when making income comparisons and these reference groups consist of

all other inhabitants of a region and do not contain inhabitants of other regions.

We stipulate that these assumptions are unrealistic as individuals have heterogeneous

as well as socially or geographically biased perceptions. Under these more realistic as-

sumptions, it can be shown that regressions of trust on the Gini coefficient will yield point

estimates that understate the effect of inequality. Equally problematic, such regressions

are likely to fail to detect a significant effect of the Gini coefficient at all. In simulations

we quantify this effect of underestimation under stylized scenarios and demonstrate that

one needs a considerable cross-regional (or cross-country) variation in inequality to detect

a significant (albeit still biased) effect of the Gini coefficient.
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These results rationalize the findings from the literature that regressions based on a

wide range of countries typically show a rather large and significantly negative effect of

the Gini coefficient on average trust, while more homogeneous cross-country samples or

within-country studies often fail to find a significant relation between trust and the Gini

coefficient. Some scholars have concluded from these results that the relation between

inequality and trust is weak or non-existent. Our conceptual framework offers a straight-

forward explanation for this pattern of results and suggests that such a conclusion might

be premature. Instead, our model shows that the effect of inequality can be reliably es-

timated by an individual-specific measure of the perception of inequality. In addition,

however, the model also suggests that trust and inequality might not move in locksteps.

If individuals on average enlarge their reference groups (e.g. due to the influence of mass

media) then average trust might change even if objective inequality stays constant. If, on

the other hand, incomes gets more unequally distributed but the society becomes at the

same time more stratified with narrower reference groups it might well be that average

trust stays the same despite the increase in inequality.

We test our framework with data from an Austrian survey. Importantly, we can

utilize theoretical predictions about the shape of the non-linear relation between inequality

perceptions and income to identify the underlying trust model. The data are in line

with our framework of pairwise income comparisons whereas alternative explanations are

refuted. In line with our theoretical results, we find no indication that regional Gini

coefficients are related to trust while individual-specific measures of the perception of

inequality exert a strong adverse effect. This result is robust to a number of different

specifications and to employing different trust measures.

Our data did not allow us to answer all open questions in a conclusive manner and

some of our results can only be regarded as indicative. Future work should try to elicit

further information concerning interpersonal trust, trustworthiness, perceptions and ref-
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erence groups in order to corroborate and extend the findings. First, it would be desirable

to collect information on how individuals form reference groups in order to provide di-

rect evidence on the link between heterogeneous inequality perceptions and heterogeneous

reference groups. Second, our basic assumption has been that individuals show less trust-

worthy behavior to individuals that are richer or poorer than they are themselves. The

U-shaped pattern of inequality perceptions with respect to the rank in the income distri-

bution is in line with this assumption. Although this is valuable indirect evidence, the

relation should also be tested directly, for which one would need additional information

concerning interpersonal and income-specific trustworthy (i.e. cooperative) behavior. The

availability of detailed information along the suggested lines would help to further dis-

entangle the causal interdependencies and mutual influences between trust, income and

inequality.
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A Proofs and Results

In this appendix and in the supplementary appendix S we collect the proofs and results

for different assumptions concerning the formation of reference groups and the presence of

perception biases. The benchmark assumption is based on homogenous, region-centered

reference groups and has been studied in section 2.5. In this appendix we also discuss the

case of non-benchmark (i.e. biased and/or heterogeneous) reference groups by allowing

for both social and geographical perception biases that furthermore might differ across

individuals.

We model these two perception biases in the following way. We assume that there

exists a continuum of regions r ∈ [0, R] with an identical number of inhabitants N .

The indicator ir ∈ [0, N ] refers to an individual living in region r. The income of this

individual is denoted by Yir while the distribution of incomes in region r is described by

the cumulative distribution function Fr(Yir). We capture the social perception bias by

the following assumption:

Assumption 2 (Socially Biased Reference Groups)

An individual with income Yir and a true income rank Fr(Yir) will only observe people

within the percentiles Max(0, Fr(Yir) − pir) and Min(1, Fr(Yir) + pir) where pir is the

individual perception span.

For pir = 1 an individual has unbiased perceptions (within his own region) while for

pir = 0 he would act as a solitaire that only cares about exactly identical others. We do

not claim that assumption 2 is the most accurate description of peoples actual reference

groups. It allows, however, for closed-form solutions and it matches some stylized facts

of the data. Assumption 2 is, e.g., in line with a common finding from the literature

(Cruces et al. 2013, Gimpelson & Treisman 2015) that low-income (high-income) people

overestimate (underestimate) their true rank in the income distribution, a pattern that is
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also clearly present in our own data (not shown, available upon request).

As regards heterogeneity in the local perception span, we assume that the reference

group of individual ir consists of a share sir of own-region individuals and a share 1− sir

of individuals that are random draws from all other regions.

The various cases of reference group formation can thus be summarized by using the

two perception parameters pir and sir that characterize the perception spans of individual

i living in region r. The first case refers to the benchmark specification (section 2.5) with

pir = pr = 1 and sir = sr = 1, i.e. no social perception biases and a local perception of

inequality that corresponds to the radius of the trust question. This is shown below in

appendix A.1. In the second case one has 0 ≤ pir < 1 and sir = sr = 1 (only a social

perception bias) while the third case is characterized by pir = pr = 1 and 0 ≤ sir ≤ 1 (a

local perception bias but no social perception bias). These cases are discussed in sections

A.2 and A.3, respectively, and the proofs are collected in the supplementary appendices

S.1 and S.2. For the general case with 0 ≤ pir ≤ 1 and 0 ≤ sir ≤ 1 we have used numerical

simulations as reported in section A.4.

A.1 Benchmark reference groups

This is the benchmark case that is—at least implicitly—often used in empirical trust

studies. It is assumed that all individuals living in a region r have the same reference

group that consists of all other inhabitants of this region and no member of a different

region. In the following we leave out the region-specific index r in order not to clutter

the notation.

For unbiased perceptions it follows from (2) that:

Ei (∇) =

∫ ∞
0

∇jif(Yj) dYj = (1− z)

∫ Yi

0

Yi − Yj
Ej(Yx)

f(Yj) dYj + z

∫ ∞
Yi

Yj − Yi
Ej(Yx)

f(Yj) dYj.
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Since we assume that all individuals have the same unbiased regional perception it follows

that Ej(Yx) is just given by the average regional income Y . Similarly, Ei (Xj) = X. We

can then write:

Ei (∇) =
1

Y

[
(1− z)

∫ Yi

0

(Yi − Yj)f(Yj) dYj + z

∫ ∞
Yi

(Yj − Yi)f(Yj) dYj

]
(11)

and

Ti = α + βZi + γX − δ

Y

[
(1− z)

∫ Yi

0

(Yi − Yj)f(Yj) dYj + z

∫ ∞
Yi

(Yj − Yi)f(Yj) dYj

]
.

Equation (11) can be written as:

Ei(∇) =
1

Y

[
(1− z)

(
YiF (Yi)−

∫ Yi

0

Yjf(Yj) dYj

)
+ z

(
Yi(F (Yi)− 1) +

∫ ∞
Yi

Yjf(Yj) dYj

)]
.

(12)

One can use integration by parts (by defining v = F (Yj) and u = Yj) to derive that:

∫ Yi

0

Yjf(Yj) dYj = F (Yi)Yi −
∫ Yi

0

F (Yj) dYj

and (by defining v = 1− F (Yj) and u = Yj):

∫ ∞
Yi

Yjf(Yj) dYj = (1− F (Yi))Yi +

∫ ∞
Yi

(1− F (Yj)) dYj.

Therefore Ei (∇) can also be written as:

Ei (∇) =
1

Y

[
(1− z)

∫ Yi

0

F (Yj) dYj + z

∫ ∞
Yi

(1− F (Yj)) dYj

]
. (13)

This is also stated in proposition 2.
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For the approximation we can rewrite (13) as:

Ei (∇) =
1

Y

[
(1− z)

∫ F (Yi)

0

F (Yj)
1

f(Yj)
dF (Yj) + z

∫ 1

F (Yi)

(1− F (Yj))
1

f(Yj)
dF (Yj)

]
.

The first two derivatives are:

∂Ei (∇)

∂F (Yi)
=
F (Yi)− z
Y f(Yi)

,

∂2Ei (∇)

∂2F (Yi)
=
f(Yi)− (F (Yi)− z)f ′(Yi)(F

−1(Yi))
′F (Yi)

Y (f(Yi))2
.

Evaluating these two derivatives at F (Yi) = z gives 0 and 1
Y f(Yz)

, respectively, where z

stands for the individual with income Yz for whom F (Yz) = z. A second-order Taylor

approximation (around F (Yi) = z) gives the result stated in proposition 2, where θ0 ≡

Ez(∇) and θ1 ≡ 1
2Y f(Yz)

.

Most cross-country studies are based on average values for the different countries

included. Average trust is given by T =
∫∞

0
Ti(Yi)f(Yi) dYi. For this measure we need to

calculate
∫∞

0
Ei(∇)f(Yi) dYi. Note that we can start with equation (12) to rewrite Ei(∇)

as:

Ei(∇) =
1

Y

[
YiF (Yi)− zYi + z

∫ ∞
0

Yjf(Yj) dYj −
∫ Yi

0

Yjf(Yj) dYj

]
=

1

Y

[
YiF (Yi)− zYi + zY −

∫ Yi

0

Yjf(Yj) dYj

]
.

The overall perception of inequality is thus given by:

∫ ∞
0

Ei(∇)f(Yi) dYi =
1

Y

[∫ ∞
0

YiF (Yi)f(Yi) dYi −
∫ ∞

0

∫ Yi

0

Yjf(Yj)f(Yi) dYj dYi

]
. (14)

Note that this expression is independent of the weight z. In fact, this would even be
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true for the case where individuals have different weights zi as long as zi and Yi were

independently distributed.

In the following we want to show that
∫∞

0
Ei(∇)f(Yi) dYi = G, where G stands for

the Gini coefficient. In order to do so we start by observing that (14) holds for all values

of z and thus also for the specific weight z = 1
2
. For this specific weight z = 1

2
, however,

Ei(∇) can be written as (from (11)):

Ei(∇) =
1

2Y

[∫ Yi

0

(Yi − Yj)f(Yj) dYj +

∫ ∞
Yi

(Yj − Yi)f(Yj) dYj

]
=

1

2Y

[∫ ∞
0

|Yj − Yi| f(Yj) dYj

]
.

From this it follows that:

∫ ∞
0

Ei(∇)f(Yi) dYi =
1

2Y

[∫ ∞
0

∫ ∞
0

|Yj − Yi| f(Yj)f(Yi) dYj dYi

]
.

One has to note (see Yitzhaki & Schechtman 2013) that
∫∞

0

∫∞
0
|Yj − Yi| f(Yj)f(Yi) dYj dYi

is equal to 2YG. It thus follows that:

∫ ∞
0

Ei(∇)f(Yi) dYi = G. (15)

Combining (14) and (15) we can thus conclude that
∫∞

0
Ei(∇)f(Yi) dYi = G holds for all

values of z not just for z = 1
2
. Using equation (13) one can then write:

T = α + βZ + γX − δG. (16)

This is shown in proposition 1.
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A.2 Non-benchmark reference groups: Social perception bias

In the supplementary appendix S we use a number of simplifying assumptions about the

distribution of incomes both within regions and across regions in order to derive analytical

results concerning the relation between inequality and trust.

First, in appendix S.1 we look at the case of only inward-looking individuals (sir =

1,∀ir) that have identical social perception spans within each region (pir = pr,∀ir). For

the assumption of a uniform income distribution we can show that in this case the average

trust equation comes out as:

T r = α + βZr + γXr − δψ(pr)Gr, (17)

where 0 ≤ ψ(pr) ≤ 1 is a coefficient that is specified in appendix S.1. For the assumption

of unbiased social perceptions pr = 1 it holds that ψ(pr) = 1 and equation (17) collapses

back to the average trust equation (8) of the benchmark case. A smaller perception

span, however, reduces the coefficient and “weakens” the relation between the objective

inequality measure Gr and average trust (∂ψ(pr)
∂pr

> 0). In the case where the perceptions

spans were also identical across regions (pir = pr = p,∀ir) then the relation between trust

and the Gini coefficient would be given by δψ(p) < δ. A regression of average trust levels

on regional Gini coefficients would thus lead to an underestimation of the true effect of

pairwise income differences on trust.

A.3 Non-benchmark reference groups: Local perception bias

As a second example that allows for analytical solutions we look in the supplementary

appendix S.2 at the reverse case where social perception biases are absent (pir = 1,∀ir)

but where individuals are also looking at incomes in other regions with identical local per-

ception spans (sir = sr,∀ir). For the assumption that incomes are uniformly distributed
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across individuals and that the regional standard deviations of incomes are themselves

uniformly distributed across regions we show that the average trust equation can be ap-

proximated as:

T r = α + βZr + γXr − δ
(

1

4
Gr (3 + sr) +

1

4
G (1− sr)

(
1− λ

2

))
, (18)

where Gr is the Gini coefficient of region r, G the average Gini coefficient across all

regions of the country and λ is a measure of the variation of income inequality across

regions. Again we get a downward bias of the coefficient of the Gini coefficient for sr < 1,

similar to the case with pr < 1 in equation (17). In particular, equation (18) implies that

∂T r
∂Gr = −δ 3+sr

4
. This means that the impact of the regional Gini on regional trust is less

strong if there are more cross-region comparisons (i.e. if sr is low). For sr = 1, which

corresponds to the situation analysed in section 2.5.1, one gets the benchmark slope of

∂T r
∂Gr = −δ while ∂T r

G = 0. In this case regional trust is only affected by regional inequality.

For the other extreme case with sr = 0 one gets a slope of ∂T r
∂Gr = −δ 3

4
. The impact of the

regional Gini Gr is not zero since, e.g., a more compressed regional income distribution

in region r implies that the perception of inequality is lower, on average, for all region r

individuals.

Summing up, the presence of social or local perception biases leads to the result that

the true effect of pairwise income differences on trust (given by δ in equation (2)) is

underestimated in regressions that use the Gini coefficient to assess this impact. This is

captured by the coefficient φ(·) in equation (10) in the paper.

A.4 Non-benchmark reference groups: Heterogeneity

For the case with heterogeneous reference groups and for a general income distribution

analytical solutions are no longer available and we have to resort to numerical simulations.
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To illustrate the basic mechanism we use a simplified version of the trust equation where

individual trust Tir only depends on the individual perception of inequality Eir(∇) (i.e.,

β = γ = 0). For the simulation we set α = 1, δ = 0.5—which is broadly in line with the

estimated coefficients from cross-country regressions (see Bjørnskov 2007)—and we add

an error term with mean 0 and a standard deviation of 0.5.

We simulate results for various cases that involve different assumptions about the size

and distribution of the individual perception spans pir and sir . First, we look at the

benchmark case of unbiased perceptions (pir = sir = 1). Next, we turn to three cases

where the perception span deviates from this benchmark situation while it is still identical

for all individuals: pr = p = 0.5 (case 2), sr = s = 0.5 (case 3) and pr = p = sr = s = 0.5

(case 4). In the last case we allow for the possibility of heterogeneous reference groups and

assume that both pir and sir are uniformly and independently distributed random numbers

which vary between 0 and 1. Individuals’ incomes, on the other hand, are iid draws from

lognormal distributions that have region-specific standard deviations (and thus region-

specific Gini coefficients). For each simulation we run two regressions: first, we regress

individual trust on the subjective perception of inequality Eir(∇) which yields the point

estimate δ̂ and second, we regress individual trust on the regional Gini coefficient Gr

which yields the point estimate δ̂GINI . This exercise is repeated 300 times and table A.1

summarizes the means and the standard deviations of δ̂ and δ̂GINI across all simulations.

Furthermore, we report how often an empirical researcher who ran these 300 regressions

would conclude that δ̂ or δ̂GINI differs from zero. This case is particularly relevant as it

reflects the common test in empirical papers, given that the true coefficient is typically

unknown. The last column reports how often an empirical researcher would conclude that

δ̂ or δ̂GINI differs from the true value δ. The results of table A.1 can be summarized as

follows:

• When the Gini coefficient is used as the independent variable (upper half of ta-
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ble A.1), the mean of estimated coefficients is very close to the true value only for

the benchmark constellation with pir = sir = 1. In this case, the test that δ̂GINI = 0

would be rejected in 96% of regressions and the test that δ̂GINI = δ would be rejected

in 6% of regressions.

• This picture is quite different if perception biases are introduced. First, values of

pir < 1 and sir < 1 reduce the average size of the estimated point estimates as

argued in appendices A.2 and A.3. The mean of the estimated coefficients δ̂GINI

is 0.34 (for case 2 with pr = 0.5), 0.38 (for case 3 with sr = 0.5) and 0.3 (for case

4 with pr = sr = 0.5). If pir and sir are assumed to be random, the mean of the

estimated coefficients is 0.28.

• In all cases with perception biases, the capability of the regressions to detect a

significant effect of the Gini coefficient is sizeably reduced. With random pir and sir

the null of δ̂GINI = 0 is rejected in 58% of all estimations and the null of δ̂GINI = δ

in 42% of cases.

• When instead the subjective perception of inequality is used as the independent

variable (lower half of table A.1), the mean of the estimated coefficients is very close

to 0.50. This result does not come as a surprise since this specification corresponds

to the assumed data-generating process with δ = 0.5. More importantly, the test

of δ̂ = 0 is rejected in 100% of estimations and the test of δ̂ = δ only in 4% of

cases—both effects reflect a much lower standard deviation of point estimates. This

demonstrates that it is much easier, in a statistical sense, to detect a significant

impact of inequality if perceptions are used instead of the Gini coefficient. The

occurrence of perception biases—social or local, homogeneous or heterogeneous—

does not affect this conclusion.

Under what conditions will regressions that use the Gini coefficient as the explanatory
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variable deliver significant coefficients? One would suspect that this has to do with the

sample size and with the variation in the explanatory variable. In order to investigate this

conjecture we conduct further simulations where we change the baseline scenario along

two dimensions. First, we randomly draw individuals in each region to obtain a smaller

sample size and second we increase the cross-regional variation of the Gini coefficient. In

particular, we draw them from a distribution with a mean of 0.45 and a SD of 0.16 (which

mimics the sample statistics of the studies based on cross-country regressions) while in

the baseline scenario we have used a distribution with a mean of 0.3 and a SD of 0.03

(which is close to the values in our cross-regional sample). The findings of the simulations

are collected in table A.2 and can be summarized as follows:

• It is more likely to get significant results in samples with a high cross-regional vari-

ation of the Gini coefficients. This can be seen by comparing our benchmark results

(panel A, large sample in table A.2) with the ones based on a high variation in

the Gini coefficients (panel B, large sample). The coefficients of the explanatory

variable are now estimated with a much higher precision (an average SD of 0.03

instead of 0.13) while the downward bias of the coefficient remains of course ba-

sically unchanged (an average value of 0.3 compared to 0.28 in the low-variation

benchmark). The higher precision implies that one could always reject the Null of

the estimated coefficient being equal to the true coefficient. On the other hand,

however, one would also reject the Null of a zero coefficient in 100% of regressions.

• Smaller sample sizes make it more difficult to get significant results. This can be

seen by comparing the results for small and large samples in panel A (low-variation

scenario) and panel B (high-variation scenario), respectively. In the presence of

heterogeneous perceptions the Null of no effect of the Gini coefficient is less often

rejected (for the low-variation scenario). In particular, with a small sample size an

empirical researcher would not reject the Null in 82% of regressions (1− 0.18) while
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with larger samples the non-rejection rate is reduced to 42% (1− 0.58).

Altogether, we conclude that the presence of perception biases leads to biased point es-

timates regarding the effect of the Gini coefficient. If, in addition, the cross-regional

variation in inequality is low, then it is very likely that an empirical researcher will erro-

neously conclude that inequality has no effect on trust. In this case, a larger sample size

does not help much. In order to detect a significant Gini coefficient one needs sizeable

cross-regional variation while the sample size is of less importance. In contrast, the use of

perceptions of inequality always leads to a correct inference about the impact of inequality

on trust—regardless of the extent of cross-regional variation or the size of the sample.

Table A.1: Simulation results.

Regressor: GINI coefficient — Ti = α̂− δ̂GINIGr + εi

δ̂GINI δ̂GINI % rejection of % rejection of

mean std. dev. H0 : δ̂GINI = 0 H0 : δ̂GINI = δ

pi = 1 si = 1 0.50 0.13 0.96 0.06
pi = 0.5 si = 1 0.34 0.13 0.78 0.25
pi = 1 si = 0.5 0.38 0.12 0.86 0.15
pi = 0.5 si = 0.5 0.30 0.14 0.64 0.36
pi ∼ U(0, 1) si ∼ U(0, 1) 0.28 0.13 0.58 0.42

Regressor: perception of inequality — Ti = α̂− δ̂Ei(∇) + εi

δ̂ δ̂ % rejection of % rejection of

mean std. dev. H0 : δ̂ = 0 H0 : δ̂ = δ

pi = 1 si = 1 0.50 0.02 1.00 0.04
pi = 0.5 si = 1 0.50 0.05 1.00 0.06
pi = 1 si = 0.5 0.50 0.03 1.00 0.08
pi = 0.5 si = 0.5 0.50 0.05 1.00 0.06
pi ∼ U(0, 1) si ∼ U(0, 1) 0.50 0.03 1.00 0.07

The table summarizes simulation results. We assume that there are 50 regions (r), each
with 300 inhabitants i (for ease of readability, we omit subscript r). For each of 300
simulations we perform the following steps: Income for each i are randomly drawn with
a pre-selected cross-regional variation. Individual i’s perception of inequality Ei(∇) is
calculated as well as the true value for Ti that is randomized with εi. Given the income
realizations, the sample Gini coefficient is calculated for each region r. The two types
of regressions that are shown in the table are performed and parameter tests conducted.
“Mean” and “std. dev.” denote the sample means and standard deviations of the 300
point estimates of δ̂ and δ̂GINI , respectively. “% rejection H0 : δ̂ = 0” (H0 : δ̂ = δ)
denotes the share of rejections of the Null hypothesis for a two sided t-test, applying a
95% confidence level. Results are shown for different parameter constellations of pi and
si. U(0, 1) denotes that pi and si are uniform random values in the interval from 0 to 1.
The region-specific Gini coefficients are assumed to have a mean of 0.3 with a SD of 0.03.

51



Table A.2: Simulation results—small samples versus large samples
and low variance verses high variance

Regressor: GINI coefficient — Ti = α̂− δ̂GINIGr + εi

δ̂GINI δ̂GINI % rejection of % rejection of

mean std. dev. H0 : δ̂GINI = 0 H0 : δ̂GINI = δ
A. Low cross-regional variance

Small Sample (2,500 obs)
pi = 1 si = 1 0.50 0.31 0.35 0.06
pi ∼ U(0, 1) si ∼ U(0, 1) 0.30 0.32 0.18 0.11

Large Sample (15,000 obs)
pi = 1 si = 1 0.50 0.13 0.96 0.06
pi ∼ U(0, 1) si ∼ U(0, 1) 0.28 0.13 0.58 0.42

B. High cross-regional variance (15,000 obs)

Small Sample (2,500 obs)
pi = 1 si = 1 0.51 0.08 1.00 0.05
pi ∼ U(0, 1) si ∼ U(0, 1) 0.31 0.07 1.00 0.75

Large Sample (15,000 obs)
pi = 1 si = 1 0.51 0.03 1.00 0.06
pi ∼ U(0, 1) si ∼ U(0, 1) 0.30 0.03 1.00 1.00

The table summarizes simulation results for δ̂GINI . The simulations are described in ta-
ble A.1. “Mean” and “std. dev.” denote the sample means and standard deviations of the
300 point estimates of δ̂GINI . “% rejection H0 : δ̂GINI = 0” (H0 : δ̂GINI = δ) denotes the
share of rejections of the Null hypothesis for a two sided t-test, applying a 95% confidence
level. Results are shown for the case of unbiased perceptions (pi = 1, si = 1) and for the
case of heterogenous perceptions where pi and si are uniformly distributed random numbers
between 0 and 1. “Small sample” denotes a simulation setting in which 50 individuals are
randomly drawn (out of 300 individuals) from each of the 50 region. “Large sample” de-
notes the full sample with 300 individuals from 50 regions. We show simulations for a “low
cross-regional variance” scenario (Panel A) and for a “high cross-regional variance” scenarios
(Panel B) – the latter impose a higher cross-regional variation in the Gini coefficient (a mean
of 0.45 with a SD of 0.16).

B Data Description

The data are drawn from a survey which was commissioned by the Oesterreichische Na-

tionalbank and conducted by “IFES”, an Austrian based market and polls research insti-

tute. From end of January 2011 until the beginning of March 2011, about 2000 Austrian

residents aged 16 or older were interviewed face-to-face by computer assisted personal

interviews. The questionnaire, designed by the authors for the purpose of this study, was

appended to a questionnaire which mainly focused on economic sentiments and expecta-

tions regarding inflation, the economy or the financial situation of survey respondents.
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The sample was drawn on the basis of a stratified multistage clustered random sam-

pling procedure with the strata being Austrian districts. Item non-response was rather

low with the exception of household income which was not provided by about 36% of

respondents. Variables are defined below and descriptive statistics of key variables are

presented in table B.1.

For the purpose of this study we will not use sampling weights and have not imputed

missing observations. Also, we have eliminated all respondents below the age of 18 years.

Therefore, the sample size that is used in the estimations comprises about 1200 survey

respondents.

B.1 Variable description

Trust variables:

trust in people: “Generally speaking, would you say that most people can be trusted - or you can’t be

too careful in dealing with people?”. Dummy variable=1 if “most people can be trusted”, =0 if

“one can’t be too careful” or “don’t know”.

trust in people alternative definition (0/1): “How high is your trust in people in general?” Dummy

variable=1 if “very high” “high”, =0 if “low” or “very low”.

trust in people alternative definition (4 cat.): “How high is your trust in people in general?” Variable

= 1 if “very high”, =0.66 if “high”, =0.33 if “low” and =0 if “very low”.

Perception variables:

Income unequal : “What is your assessment about how income–the total sum of annual earnings–is

distributed in Austria?” Answers comprise “extremely unequally distributed”, “very unequally

distributed”, “rather unequally distributed”, “rather equally distributed”. Three dummy vari-

ables are constructed: “extremely unequal”, “very unequal” and “rather unequal” with the last

category combining “rather unequally distributed” and “rather equally distributed” into one cat-

egory (because of a low number of respondents for “rather equally distributed”).
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Wealth unequal : “Wealth comprises money, bonds, stocks, real estate and other assets. What is your

assessment about how total wealth is distributed in Austria?” Answers comprise “extremely un-

equally distributed”, “very unequally distributed”, “rather unequally distributed”, “rather equally

distributed”. Three dummy variables are constructed: “wealth extremely unequal”, “wealth very

unequal” and “wealth rather unequal” with the last category combining “rather unequally dis-

tributed” and “rather equally distributed” into one category (because of a low number of respon-

dents for “rather equally distributed”).

Ethnic fragmentation: “How many foreigners are in your residential area?” Answers comprise “very

many”, “many”, “a few”, “almost none”. Three dummy variables are constructed: “Foreigners

many” for “very many” and “many”, “Foreigners few” for “a few” and “Foreigners very few” for

“almost none”.

Crime: “How serious is the problem of theft and burglary in your residential area?” Answers comprise

“very serious”, “rather serious”, “rather not serious”, “not serious at all”. Three dummy variables

are constructed: “Theft frequent” for “very serious” and “rather serious”, “Theft rare” for “rather

not serious” and “Theft very rare” for “not serious at all”.

Subjective rank : “In our society there are groups which tend to be towards the top and groups which

tend to be toward the bottom. Below is a scale that runs from top to bottom. Where would you

put yourself on this scale?”. Respondents were provided with a showcard with a horizontal scale

from 1 (bottom) to 10 (top).

Household-level control variables:

We only describe variables that are not self-explaining.

Objective rank : Based on net monthly income of household recorded in 20 categories. Converted to

numeric values by taking the mid-point of each category. The top category was coded based

on data from a comparable survey with richer income information. Objective rank refers to the

district-specific rank in the income distribution. In order to have enough observations per district,

we utilize data from similar surveys that have been undertaken in (almost) each quarter from 2004

to 2011.

Education: “edu high”=1 if high school or university, “edu med”=1 if apprenticeship or middle school,

“edu low”=1 if only mandatory schooling (omitted).

Children in HH : Dummy variable=1 if children are living in the household, 0 otherwise.
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Foreigner : Dummy variable=1 if father of respondent was not born in Austria, 0 otherwise.

Quality newspapers: Based on a question on print-media consumption that provides a list of nine news-

papers and magazines. Dummy variable=1 if respondent reads quality newspapers/magazines, 0

otherwise (including the possibility that respondents read no newspapers and magazines).

Fin. sit. bad or very bad : “All in all, how would you judge the current financial situation of your

household?” Dummy variable=1 if respondents answered “fin. sit. rather bad”, “fin. sit. bad”,

=0 if “fin. sit. very good” or “fin. sit. good”.

Variables which are observed at the municipality, district or regional level:

The data set comprises all 9 Austrian regions (Bundesländer), 114 districts and 181 municipalities. The

following list describes variables which are observed at the municipality, district or regional level. Our

measures of regional inequality draws on Moser & Schnetzer (2016) who construct measures of income

inequality on the municipality/district/regional level based on administrative income statements data

of all non-self employed residents of a given regional entity (Taxsim project of the Research Institute

Economics of Inequality, Vienna University of Economics and Business). We use data for 2011. The

geographical assignment is based on the home address of taxpayers.

Municipality (district, region) Gini, municiality (district, region) 90/10 inequality : The Gini coefficient

and the ratio of the first and the 9-th income decile based on gross taxable incomes of all taxpayers

in the respective regional entity. Source: Moser & Schnetzer (2016).

Municipality avg. income: The average annual gross taxable income of all taxpayers in a municipality.

Source: Moser & Schnetzer (2016).

Municipality population: Number of inhabitants. Constructed from administrative data of the Austrian

statistical agency. Source: Statistik Austria.

Municipality share Austrians: Share of inhabitants who are born in Austria. Data are based on the

population census 2001. Source: Statistik Austria.

Crime per 1,000 inhabitants: Number of incidences of burgleries and pickpocketing (average over the

years 2009 and 2010). This information was provided by the Austrian Ministry of Internal Affairs

and is recorded per “police district” which mostly overlap with political districts. The number is

scaled by the number of inhabitants in each “police district”. Source: Polizeiliche Kriminalstatistik

Österreichs.
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Table B.1: Descriptive statistics

N mean sd min max

Trust variables
Trust in people 1847 0.45 0.50 0.00 1.00
Trust in people alternative definition (0/1) 1800 0.71 0.46 0.00 1.00
Trust in people alternative definition (4 cat.) 1800 0.60 0.22 0.00 1.00

Perceptions of inequality, ethnic fragmentation and crime
Income rather unequal 1847 0.46 0.50 0.00 1.00
Income very unequal 1847 0.36 0.48 0.00 1.00
Income extremely unequal 1847 0.18 0.38 0.00 1.00
Wealth rather unequal 1812 0.47 0.50 0.00 1.00
Wealth very unequal 1812 0.35 0.48 0.00 1.00
Wealth extremely unequal 1812 0.18 0.38 0.00 1.00
Subjective rank 1847 0.53 0.15 0.10 1.00
Foreigners very few 1823 0.14 0.35 0.00 1.00
Foreigners few 1823 0.45 0.50 0.00 1.00
Foreigners many 1823 0.41 0.49 0.00 1.00
Theft very rare 1764 0.25 0.43 0.00 1.00
Theft rare 1764 0.50 0.50 0.00 1.00
Theft frequent 1764 0.25 0.43 0.00 1.00

Household-level control variables
Objective rank 1220 0.49 0.28 0.00 0.99
Age 1847 47.35 16.51 18.00 96.00
Male 1847 0.46 0.50 0.00 1.00
Edu med 1847 0.15 0.36 0.00 1.00
Edu high 1847 0.28 0.45 0.00 1.00
Married 1847 0.55 0.50 0.00 1.00
Separated 1847 0.20 0.40 0.00 1.00
Children in HH 1847 0.21 0.41 0.00 1.00
HH size 1847 2.26 1.23 1.00 7.00
Unemployed 1847 0.05 0.22 0.00 1.00
Owner 1847 0.06 0.24 0.00 1.00
Public employees 1847 0.06 0.24 0.00 1.00
In education 1847 0.03 0.16 0.00 1.00
At home 1847 0.03 0.18 0.00 1.00
Retired 1847 0.26 0.44 0.00 1.00
Foreigner 1847 0.13 0.33 0.00 1.00
Quality newspapers 1847 0.48 0.50 0.00 1.00
Fin. sit. bad or very bad 1822 0.29 0.46 0.00 1.00

See continuation.
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Table B.1: Descriptive statistics (cont’d)

N mean sd min max

Regional variables
Municipality Gini 181 0.34 0.03 0.28 0.52
Municipality 90/10 inequality 181 5.56 0.84 3.92 11.08
Municipality avg. income 181 35101.97 5190.95 26289.29 68030.20
Municipality population (ln) 181 8.72 1.44 6.51 12.48
Municipality share Austrians 181 0.89 0.08 0.65 1.00
Crime per 1,000 inhabitants (ln) 181 3.93 0.58 2.97 7.27
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S Supplementary Appendix for “Inequality, Percep-

tion Biases and Trust”

In this supplementary appendix, we collect the proofs and results of two cases of non-

benchmark reference groups (or “biased perceptions”) that are discussed in section 2.6

and in appendices A.2 and A.3 of the paper. In part S.1 we look at the case of “socially

biased perceptions” where 0 ≤ pir < 1 and sir = sr = 1 while in part S.2 we deal with the

case of “local perception biases” where pir = pr = 1 and 0 ≤ sir ≤ 1. Part S.3 presents

the full set of results for table 1.

S.1 Socially biased perceptions

We assume that individuals form their reference groups by just looking at incomes from

their own region (i.e. sir = 1,∀r). We look at the case of one specific region and we

therefore again leave out the region-index r in the following. Individuals do not know

the correct distribution of income in their region and just draw “random samples” via

their normal encounters with other individuals. The society, however, is stratified and so

people meet predominately other people from the same class or only a somewhat richer

or poorer income bracket. We model this by making assumption 2, i.e. by assuming

that an individual at the position F (Yi) in the income ladder only knows and observes

people income ranks between F (Yi) − pi and F (Yi) + pi, given that F (Yi) − pi ≥ 0 and

F (Yi) + pi ≤ 1. If this is the case then the individual will observe incomes between

Ymin,i = F−1 (F (Yi)− pi) and Ymax,i = F−1 (F (Yi) + pi).

S.1.1 Uniform income distribution

In this subsection we look at the case of uni-formally distributed incomes.

Assumption 3 (Uniform income distribution)

S1



Incomes Yj are uni-formally distributed between Y min = Y (1− µ) and Y max = Y (1 + µ)

where 0 ≤ µ ≤ 1. The density and distribution functions are given by f(Yj) = 1
2Y µ

and

F (Yj) =
Yj−Y (1−µ)

2Y µ
, respectively. Mean income is given by Y , the variance by Y

2
µ2

3
and

the Gini coefficient by µ
3
.

In this case the limits of the perception span can be calculated as: Ymin,i = Yi − 2piµY

and Ymax,i = Yi+2piµY . Two cut-off points YA and YB can be defined as the levels where

Ymin,i (Ymax,i) are just equal to the region-wide minimum Ymin (maximum Ymax). These

values come out as YA ≡ Ymin + 2piµY and YB ≡ Ymax − 2piµY , respectively. Note that

YA < YB for pi <
1
2

and YA > YB for pi >
1
2
.

Therefore one has to distinguish between six cases:

• For 0 ≤ pi ≤ 1
2
:

- Case A1: 0 ≤ F (Yi) ≤ pi: Incomes observed between Ymin and Yi + 2piµY .

- Case A2: pi ≤ F (Yi) ≤ (1 − pi): Incomes observed between Yi − 2piµY and

Yi + 2piµY .

- Case A3: (1 − pi) ≤ F (Yi) ≤ 1: Incomes observed between Yi − 2piµY and

Ymax.

• For 1
2
< pi ≤ 1:

- Case B1: 0 ≤ F (Yi) ≤ (1−pi): Incomes observed between Ymin and Yi+2piµY .

- Case B2: (1− pi) ≤ F (Yi) ≤ pi: Incomes observed between Ymin and Ymax.

- Case B3: pi ≤ F (Yi) ≤ 1: Incomes observed between Yi − 2piµY and Ymax.

Individuals differ with respect to the interval in which they are located. One can

calculate the perceived expected average income Ei(Y ) and the subjective position in the
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perceived income distribution F i(Yi).
10

• Cases A1 and B1: Ei(Y ) = Yi+YA
2

and F i(Yi) = Yi−Ymin
Yi+2piµY−Ymin

.

First, note that individuals in this interval thus underestimate the (objective) av-

erage income (Ei(Y ) ≤ Y ). This follows from the fact that Ei(Y ) is largest in this

interval for Yi = YA (for pi ≤ 1
2
) and Yi = YB (for pi ≥ 1

2
). For Yi = YA one gets

that Ei(Y ) = YA = Ymin + 2piµY which is smaller than Y for pi <
1
2
. For Yi = YB,

on the other hand, one gets that Ei(Y ) = Y .

Second, individuals in this interval overestimate their own position in the income dis-

tribution (F i(Yi) ≥ F (Yi)). This follows from the fact that F i(Yi) = Yi−Ymin
Yi+2piµY−Ymin

≥
Yi−Ymin

2µY
= F (Yi). This inequality holds for Yi + 2piµY < Ymax = Y (1 − µ) or

Yi ≤ Y (1 +µ(1− 2pi)) = YB. This is true for case B1 (per assumption) and for case

A1 (where Yi ≤ YA ≤ YB).

• Case A2: Ei(Y ) = Yi and F i(Yi) = 1
2
.

Individuals in this segment think that they are the “centre of the universe”. They

view their position as the middle of the income spectrum and they will thus either

underestimate average income and overestimate their own position (if Yi < Y ) or

overestimate average income and underestimate their own position (if Yi > Y ).

• Case B2: Ei(Y ) = Y and F i(Yi) = Yi−Ymin
2µY

= F (Yi).

In this interval pi is large enough such that individuals have accurate perceptions.

• Cases A3 and B3: Ei(Y ) = Yi+YB
2

and F i(Yi) = Yi−(Yi−2piµY )

Ymax−(Yi−2piµY )
.

This is just the mirror image of cases A1 and B1. Individuals in these intervals

overestimate the (objective) average income (Ei(Y ) ≥ Y ) and they underestimate

their own position in the income distribution (F i(Yi) ≤ F (Yi)).

10For case A1, e.g., this comes from: Ei(Y ) =

∫ Yi+2piµY

Ymin
Yj

1
2µY

dYj∫ Yi+2piµY

Ymin

1
2µY

dYj
and F i(Yi) =

∫ Yi
Ymin

1
2µY

dYj∫ Yi+2piµY

Ymin

1
2µY

dYj
.
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One can now also calculate the average subjective perception of average income. In

general, this requires to make an assumption on the distribution of the pi across the

population (and in particular about the joint distribution of Yi and pi). We report here

the result for the benchmark case where the perception span is identical across individuals,

i.e. pi = p. The average perception is given by the average values for Ei(Y ) in the intervals

A1, A2 and A3 (for p ≤ 1
2
) and the intervals B1, B2 and B3 (for p ≥ 1

2
). For both cases

it comes out as E(Ei(Y )) = Y .11 The average perception is thus unbiased although the

mass of people either under- or overestimates themselves. This is illustrated in panels (a)

and (b) of figure S.1.12

For the calculation of the measure for income heterogeneity Ei(∇) we need the per-

ceived expectations of relative difference (or short: relative mean difference) between two

incomes ∇ji (see assumption 1). We first look at the expression in the numerator, i.e at

the expected mean absolute differences Ei(Ψ) = (1 − z)
∫
j∈Si∧Yj<Yi(Yi − Yj)f(Yj) dYj +

z
∫
j∈Si∧Yj>Yi(Yj − Yi)f(Yj) dYj. They come out as:13

• Cases A1 and B1: Ei(Ψ) = µY
(
F (Yi) + pi − F (Yi)pi

F (Yi)(1−z)+piz

)
.

• Case A2: Ei(Ψ) = piµY .

• Case B2: Ei(Ψ) = µY
(
F (Yi)

2−2F (Yi)z+z
F (Yi)(1−2z)+z

)
.

• Cases A3 and B3: Ei(Ψ) = µY
(

(1−F (Yi))
2z+p2i (1−z)

(1−F (Yi)−pi)z+pi

)
.

It can be shown again that in all cases except in case B2 (and A2 for pi = 1
2
) individuals

11For the case p ≤ 1
2 , e.g., one can write:

E(Ei(Y )) =
∫ YA
Ymin

Yi+YA
2

1
2µY

dYi +
∫ YB
YA

Yi
1

2µY
dYi +

∫ Ymax
YB

Yi+YB
2

1
2µY

dYi =

(YA−Ymin)(YA+4pµY+3Ymin)

4(2µY )
+

Y 2
B−Y

2
A

2(2µY )
+ (Ymax−YB)(YB−4pµY+3Ymax)

4(2µY )
= Y .

12We use here Y = 2250 and µ = 1 which corresponds to a mean income of 2250 and a standard
deviation of SD(Y ) = 1300 which is in the neighbourhood of the values of our survey that we use in the
empirical part of the paper.

13The formula for case A1 is:

Ei(Ψ) =
(1−z)

∫ Yi
Ymin

(Yi−Yj) 1
2µY

dYj+z
∫ Yi+2piµY

Yi
(Yj−Yi) 1

2µY
dYj∫ Yi+2piµY

Ymin

1
2µY

dYj
.
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(b) Perceived Average Income

Figure S.1: The figure shows the perceived income rank F i(Yi) and perceived average
income Ei(Y ) when income follows a uniform distribution with Y = 2250 and µ = 1
and when pi = p. This is contrasted with the income rank if individuals had unbiased
perceptions (p = 1).
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(b) Relative Mean Income Differences

Figure S.2: The figure shows individual perceptions of absolute and relative mean income
differences, i.e. Ei(Ψ) and Ei(∇) when incomes follow a uniform distribution with Y =
2250 and µ = 1 and where z = 1/2.

underestimate the true value for the mean absolute differences that is given by: E(Ψ) =

µY
(
F (Yi)

2−2F (Yi)z+z
F (Yi)(1−2z)+z

)
.

Also note that the value of Ei(Ψ) is the same for Ymin and Ymax and given by piµY .

For pi <
1
2

this is just equal to the value of the middle segment. This is illustrated in

panel (a) of figure S.2 for the case with z = 1/2.

In order to calculate the value for Ei(∇) one also has to make an assumption about

how individual i perceives individual j’s estimation of average income Ej(Yx). We impose

a law of iterated expectations and assume that Ei(Ej(Yx)) = Ei(Yx). The solutions for

perceived mean income have already been derived above. The resulting pattern of Ei(∇)

is shown in panel (b) of figure S.2.

Comparing panels (a) and (b) of figure S.2 one can see that it matters which concept of

variability one uses in order to capture the perceived heterogeneity in incomes. While for

the difference Ei(Ψ) (see figure S.2a) the measure is U-shaped, it is more or less (at least

for pi <
1
2
) downward-sloping for the benchmark measure. For log-normally distributed

incomes, however, this is not true as can be seen in figure 2a of the paper. This is another

reason to use in empirical estimations a direct proxy for the perceived inequality (if such
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a measure is available).

One can calculate the average relative mean difference E(Ei(∇)) for the assumption

pi = p (using again a similar expression as in footnote 11 for E(Ei(Y ))). The resulting

expression is rather lengthy but an approximation (around µ = 0) gives:14

E(Ei(∇)) =


µ
3

3p(1+p(ln(16)−3))
2

for 0 ≤ p ≤ 1
2
,

µ
3

1−6p+3p2+4p3−12p2 ln(p)
2

for 1
2
< p ≤ 1

2
.

(19)

This is the term that is referred to in equation (10) of appendix A.2 and in equation (17) of

appendix A.2. Note that in the absence of biased perceptions (i.e. when p = 1) equation

(19) implies that E(Ei(∇)) = µ
3

which just corresponds to the true Gini coefficient for an

unbiased perception given by: G = µ
3
. For p < 1, however, the average measure E(Ei(∇))

for the subjective distribution based on the biased individual perceptions is lower than

the true value. This is illustrated for the non-approximated values in figure S.3a. The

functions appear almost linear (except for the case with p = 0.25). We have therefore also

illustrated the dependence of E(Ei(∇))
µ
3

for the expression in (19). This is just the value of

ψ(p) given in (17) of appendix A.2. It measures the “bias” of the true coefficient on the

Gini if people have biased perceptions. This is shown in figure S.3b. For p = 1 one gets

a value of 1.

S.1.2 Log-normal income distribution

The assumption of a uniform distribution of incomes is convenient since it allows us to

derive results in explicit form and to get some intuition about the underlying mechanisms.

In reality, however, incomes are unequally distributed and skewed to the right. We can

capture this by using either the assumption of a triangular distribution (which still allows

14These expressions are exact if one calculates the average mean absolute (and not absolute relative)
differences E(Ei(Ψ)) or if one sets Ej(Yx) = Y .
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Figure S.3: Panel (a) of the figure shows the dependence of the average measure of
perceived inequality E(Ei(∇)) on objective inequality µ for various values of p (and for
the case where z = 1/2). At p = 1 it corresponds to the Gini coefficient given by µ

3
. Panel

(b) shows the size of the term ψ(p) in equation (17).

for some analytical results) or the assumption of a log-normal distribution which is often

used to model the distribution of incomes. We have performed both exercises but report

here only the one of a log-normal distribution.

In particular, we first assume that incomes Yi follow a log-normal distribution withm =

7.575 and σ = 0.537 such that E(Yi) = em+σ2

2 = 2250 and SD(Yi) = E(Yi)
√
eσ2 − 1 =

1300, thereby again broadly conforming to the values in our dataset (and to the values

used for the illustrations of the uniform distribution). We assume again that an individ-

ual with income Yi just observes incomes in the range between Max(0, F (Yi) − pi) and

Min(0, F (Yi) + pi).

Figure S.4a shows the pattern of the subjective rank F i(Yi) for the case of the log-

normal distribution and various values of p (assuming that pi = p).

When comparing figure S.4a and figure S.1a we see that they are almost identical.

Poorer households tend to overestimate themselves, richer households tend to see their

relative position as lower than their objective rank and the range in-between views them-

selves as being exactly in the middle. The span of individuals that report to occupy the
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Figure S.4: Panel (a) shows the perceived income rank F i(Yi) under the assumption that
incomes are log-normally distributed with a mean income of 2250 and a standard deviation
of 1300 (or m = 7.575 and σ = 0.537). This corresponds to the values in our survey data
(for monthly household incomes). We assume z = 1/2, pi = p and show three values of p
where p = 1 corresponds to the case with unbiased perceptions. Panel (b) contrasts the
mean of the subjective rank in our dataset with the respondents’ objective rank.

middle position seems to be rather large. This, however, is due to our assumption about

the size and the nature of biased perceptions.

We can analyse the existence of socially biased perception by using our survey dataset.

For this we need data on both the objective and the subjective rank in the income distri-

bution. Our measure for the objective rank F (Yi) is based on the respondents’ declaration

of their net monthly household income.15 In order to measure the subjective rank F i(Yi)

we use a question that has been employed by other researchers to capture the perception

of the position in the income distribution: “In our society there are groups which tend

to be towards the top and groups which tend to be toward the bottom. Below is a scale

that runs from top to bottom [horizontal scale (10 top – 1 bottom)]. Where would you

put yourself on this scale?” It is certainly true that this question refers to a concept of

15The answer is given as one of 20 income category. We use the midpoint of each interval as the income
corresponding to each category and then use the cumulative distribution (in the region) of these values as
our measure of the rank. Using the entire country gives a similar picture since the differences in regional
distributions are rather modest.
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“social standing” that is wider than just an assessment of the income position. On the

other hand, social standing and income are closely related and we regard the answers to

this question as a good proxy for social rank.

Figure S.4b lends strong support to the existence of socially biased perceptions. Indi-

viduals below the objective income rank F (Yi) = 1
2

on average overestimate their position

while individuals above the median underestimate it. The crossing with the 45 degree

line is exactly at the median. This result is in line with findings of the literature (Cruces

et al. 2013, Gimpelson & Treisman 2015) and it is also confirmed in regressions that

correct for a host of additional explanatory variables (not shown).

Figure 2a in the main text shows Ei(∇) for the case of a log-normal income distri-

bution. A comparison between figure 2a and figure S.2b reveals that the pattern of the

perceived variability of incomes is qualitatively different for the case of a uniform and a

log-normal income distribution. For the case of the uniform distribution, e.g., the per-

ceived inequality has not been highest for the highest incomes but this is no longer true

for the log-normal distribution.

S.2 Local perception bias

We assume now that individuals also look across the borders of their own regions. In this

section we therefore have to use the region-index r. In particular, we assume that instead

of assumption 2 the reference group of an individual i living in region r consists of a share

sir of own-region individuals and a share 1 − sir of individuals that are random draws

from all other regions in the total sample. In order to simplify notation we assume that

this local perception span is the same for all individuals in a region, i.e. sir = sr.

Assumption 4 (Locally Biased Reference Groups)

All individuals have unbiased social perceptions, i.e. they observe all incomes in the range

between F−1
r (0) and F−1

r (1). Individuals, however, also look across the borders of their
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own region and they draw a random sample of all individuals that have incomes in their

respective ranges. This sample consists of a share sir = sr of members of the own region

and a share 1− sr of members of the other regions.

In order to derive closed-form solutions we furthermore employ assumptions 3 and 5, i.e.

incomes are assumed to be uni-formally distributed within a region and the variance of

incomes in a region is itself uni-formally distributed across regions.

Assumption 5 (Uniform cross-regional distribution)

Incomes are uni-formally distributed in each region r ∈ [0, R] as specified in assumption

3, i.e. Yjr are between Y r(1 − µr) and Y r(1 + µr) with 0 ≤ µr ≤ 1. It is assumed

that Y r = Y ,∀r and that µr is itself uni-formally distributed between µ1 = µ(1 − λ) and

µR = µ(1 + λ) where λ ≤ 1−µ
µ

.

In order to derive the density function for the entire economy one has to consider the

following. All income levels Yi for which it holds that Y (1 − µ1) ≤ Yi ≤ Y (1 + µ1) can

be observed in all regions. They are present in the region with the lowest income span

µ1 and therefore also in all other, more unequal societies. Since incomes are uni-formally

distributed the mass of the income level Yi in a region with a span µx will be just 1
2Y µx

.

The spans µx themselves, on the other hand, have a density function given by 1
2λµ

. For

lower incomes levels, on the other hand, with Yi ≤ Y (1− µ1) there will be regions where

Yi cannot be observed. The marginal region where it will be present is the one with a

span µDi for which the lowest income is just Yi or Yi = Y (1 − µDi ). From this is follows

that µDi ≡ 1 − Yi
Y

. In a similar vein one can define a lower bound for high incomes with

Yi ≥ Y (1 + µ1) where Yi = Y (1 + µEi ) and thus µEi ≡ Yi
Y
− 1.

The density function for incomes in the entire country is then given by the following

S11



YY (1-μR) Y (1+μR)Y (1-μ1) Y (1+μ1)
Yi

g(Yi)

Figure S.5: The figure shows the density function g(Yi).

expression:

g(Yi) =



∫ µR
µDi

1
2Y µx

1
2λµ

dµx =
ln

(
µR
µD
i

)
2Y

1
2λµ

for Y (1− µR) ≤ Yi ≤ Y (1− µ1),∫ µR
µ1

1
2Y µx

1
2λµ

dµx =
ln
(
µR
µ1

)
2Y

1
2λµ

for Y (1− µ1) ≤ Yi ≤ Y (1 + µ1),∫ µR
µEi

1
2Y µx

1
2λµ

dµx =
ln

(
µR
µE
i

)
2Y

1
2λµ

for Y (1 + µ1) ≤ Yi ≤ Y (1 + µR).

(20)

The density function is shown in figure S.5. Incomes between Y (1−µ1) and Y (1+µ1)

are present in all regions and the density function in this segment is again uniform.

Incomes below Y (1−µ1) and above Y (1+µ1), however, are only observed in a decreasing

sub-sample of the regions. The lowest income Y (1−µR) and the highest income Y (1+µR)

are only present in the top-inequality region µR and since there is a continuum of regions

the mass of these extreme levels in the total population is zero.

We call the three segments of the density function g1(Yi), g
2(Yi) and g3(Yi). The distri-

bution function then also consists of three segments that are given by:
∫ Yi
Y (1−µR)

g1(Yj) dYj,∫ Y (1−µ1)

Y (1−µR)
g1(Yj) dYj +

∫ Yi
Y (1−µ1)

g2(Yj) dYj and
∫ Y (1−µ1)

Y (1−µR)
g1(Yj) dYj +

∫ Y (1+µ1)

Y (1−µ1)
g2(Yj) dYj +
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∫ Yi
Y (1+µ1)

g3(Yj) dYj, respectively. This can be solved to derive:

G(Yi) =



Yi−(1−(1+λ)µ)Y−(Y−Yi) ln

(
(1+λ)µY

Y−Yi

)
4λµY

for Y (1− µR) ≤ Yi ≤ Y (1− µ1),

2λµY−(Y−Yi) ln( 1+λ
1−λ)

4λµY
for Y (1− µ1) ≤ Yi ≤ Y (1 + µ1),

Yi−(1+(1−3λ)µ)Y+(Yi−Y ) ln

(
(1+λ)µY

Yi−Y

)
4λµY

for Y (1 + µ1) ≤ Yi ≤ Y (1 + µR).

(21)

Note that G(Y (1 − µ1)) = 0, G(Y (1 + µR)) = 1 and dG(Yi)
dYi

> 0, so G(Yi) is in fact a

distribution function.

We are again interested in the perceived expectations of the mean relative difference

between two incomes. To simplify the calculations we only look at the case where z = 1/2,

i.e. Ei(∇) = Ei(
|Yi−Yj |
2Ej(Yx)

) and we start with the case where sr = 0. We first look at the ex-

pression in the numerator, which is given as: Ei(|Yi − Yj|) =
∫ Yi
Y (1−µr) (Yi − Yj) g(Yj) dYj+∫ Y (1+µr)

Yi
(Yi − Yj) g(Yj) dYj. This formulation follows from the assumption that also in

other regions each individual will only observe incomes that are within the range of in-

comes that are present in his or her own regions, i.e. between Y (1− µr) and Y (1 + µr).

By calculating this expression one has again to distinguish between the three segments

since the density function g(Yj) is different for Y (1− µr) ≤ Yj ≤ Y (1− µ1) etc.

The three resulting expressions (call them Ξ1(Yi), Ξ2(Yi) and Ξ3(Yi)) are rather com-

plicated and are not reported here. Note that due to the assumption of no social biases

and symmetric distributions all individuals have an accurate perception of mean income

Y that appears in the denominator of equation (2).

In order to calculate the average of the individual relative mean differences in a certain

region r one has to integrate the expressions Ξk(Yi) over all individuals in a region. This

means that:

E(Eir (∇)) =

∫ Y (1−µ1)

Y (1−µr)

Ξ1(Yi)

2µrY
dYj +

∫ Y (1+µ1)

Y (1−µ1)

Ξ2(Yi)

2µrY
dYj +

∫ Y (1+µr)

Y (1+µ1)

Ξ3(Yi)

2µrY
dYj.
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This can be solved to get:

E(Eir (∇)) =
(1− λ)3µ3 + 9(1− λ)µµ2

r − µ3
r(10 + 12 ln

(
(1+λ)µ
µr

)
36µr

(
(1− λ)µ− µr

(
1 + ln

(
(1+λ)µ
µr

))) .

In the case where each individual has a share sr of members of his own region in the

reference group and a share of 1− sr of members of other regions, all magnitudes have to

be seen as a weighted average between the cases for reference group assumption 2 (with

pir = pr = 1) and the formulas stated above e.g.:

E(Eir (∇)) = sr
µr
3

+ (1− sr)
(1− λ)3µ3 + 9(1− λ)µµ2

r − µ3
r(10 + 12 ln

(
(1+λ)µ
µr

)
36µr

(
(1− λ)µ− µr

(
1 + ln

(
(1+λ)µ
µr

))) . (22)

This can be linearized around µr = µ and λ = 0 to get:

E(Eir (∇)) =

(
1

4
Gr (3 + sr) +

1

4
G (1− sr)

(
1− λ

2

))
.

This is stated in equation (18) where we use the fact that Gr = µr
3

and G =
∫ µr
µ1

Gr
1
λµ

dµr =

µ
3
.

S.3 Additional estimation results
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Table S.1: Trust and Inequality (Full Results)

Dependent variable Trust in people Trust in people alternative def.
(0/1) (4 cat.) (4 cat.)

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

Municipality Gini -0.982 — — -2.059 -0.968 —
(1.271) (1.294) (0.674)

Municipality 90/10 inequality — -0.001 — — — -0.005
(0.031) (0.018)

Regional Gini — — 0.469 — — —
(2.217)

Objective rank 0.626*** 0.623*** 0.626*** 0.468** 0.229** 0.227**
(0.210) (0.211) (0.210) (0.205) (0.103) (0.104)

Objective rank (squared) -0.455** -0.454** -0.457** -0.256 -0.114 -0.113
(0.203) (0.203) (0.202) (0.187) (0.092) (0.092)

Age -0.005 -0.005 -0.005 -0.010** -0.004* -0.004*
(0.005) (0.005) (0.005) (0.004) (0.002) (0.002)

Age sq. (x1e3) 0.044 0.047 0.048 0.126*** 0.048** 0.050**
(0.054) (0.054) (0.054) (0.040) (0.020) (0.020)

Male 0.019 0.020 0.019 -0.040 -0.021 -0.022
(0.031) (0.031) (0.031) (0.026) (0.013) (0.013)

Edu med -0.048 -0.046 -0.046 -0.068 -0.034* -0.032
(0.044) (0.044) (0.044) (0.042) (0.019) (0.020)

Edu high 0.116*** 0.116*** 0.114*** 0.095** 0.034* 0.034*
(0.038) (0.037) (0.036) (0.039) (0.018) (0.018)

Married -0.032 -0.030 -0.030 0.029 -0.010 -0.008
(0.047) (0.047) (0.046) (0.044) (0.022) (0.022)

Separated -0.055 -0.055 -0.055 0.026 -0.019 -0.019
(0.048) (0.048) (0.048) (0.045) (0.024) (0.024)

Children in HH -0.116** -0.114** -0.113** -0.077 -0.032 -0.030
(0.055) (0.055) (0.055) (0.048) (0.023) (0.023)

HH size 0.012 0.011 0.011 -0.018 -0.012 -0.013
(0.022) (0.022) (0.022) (0.019) (0.009) (0.009)

Unemployed -0.160** -0.160** -0.161** -0.144** -0.103*** -0.105***
(0.070) (0.070) (0.070) (0.072) (0.038) (0.039)

Owner -0.057 -0.056 -0.057 0.013 -0.019 -0.019
(0.061) (0.062) (0.062) (0.063) (0.031) (0.032)

Public employees -0.073 -0.073 -0.074 -0.007 -0.030 -0.030
(0.062) (0.063) (0.063) (0.045) (0.025) (0.025)

In education -0.035 -0.038 -0.038 0.235** 0.060 0.057
(0.113) (0.114) (0.114) (0.091) (0.046) (0.046)

At home -0.018 -0.021 -0.023 -0.011 -0.016 -0.019
(0.083) (0.083) (0.083) (0.072) (0.034) (0.034)

Retired -0.101* -0.104* -0.104* -0.068 -0.028 -0.031
(0.056) (0.056) (0.056) (0.052) (0.028) (0.028)

Foreigner -0.099** -0.094** -0.094** -0.105** -0.066*** -0.062***
(0.044) (0.044) (0.044) (0.047) (0.023) (0.024)

Quality newspapers 0.125*** 0.124*** 0.125*** 0.064* 0.010 0.009
(0.039) (0.039) (0.038) (0.036) (0.017) (0.017)

Municipality avg. income (ln) 0.262 0.093 0.084 0.223 0.171 0.020
(0.280) (0.217) (0.184) (0.247) (0.134) (0.109)

Municipality population (ln) 0.008 0.006 0.005 0.002 -0.003 -0.005
(0.014) (0.014) (0.016) (0.015) (0.008) (0.008)

Adj. R-squared 0.07 0.06 0.06 0.07 0.06 0.05
Observations 1272 1272 1272 1257 1257 1257
Municipalities 162 162 162 162 162 162

Dependent variables: In columns (1) to (3) the dependent variable is trust in people. In column (4) we
use trust in people alternative definition (0/1), in column (5) and (6) trust in people alternative definition
(4 cat.), i.e., the same variable recoded to 4 categories (0/0.33/0.66/1). All models report estimates from
a linear probability model. Standard errors in parentheses are adjusted for clustering at the municipality
level. ***, **, * denote significance at the 0.01, 0.05 and 0.10-level. Variables are defined in appendix B.
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