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Abstract
We examine the puzzle of why economic inequality has not resulted in political measures 
to mitigate it, and we propose that the reason is that segregation in social networks causes 
people to misperceive inequality. We model taxation and voting behavior with an expo-
nential income distribution and a Random Geometric Graph–type model to represent ho-
mophily, which leads people to perceive their own income rank and income to be close to 
the middle. We assume that people base their beliefs about mean income on a compound 
of the true mean and their local perception in the network, and that higher homophily 
causes lower implemented tax rates, which explains why redistribution preferences appear 
decoupled from actual inequality. In a dynamic extension, we also demonstrate that a rich 
set of dynamic behaviors can emerge from rational updating beliefs about efficiency and 
societal average income. The modeled misperceptions not only decrease redistribution in 
a static setting but hinder agents from adapting and learning the unbiased tax rate in a 
dynamic setting.

Keywords  Inequality · Redistribution · Perception · Segregation · Bias · Networks

1  Introduction

Scholars of political economy have long been puzzled that in many countries worldwide, 
massive increases in economic inequality have yet to prompt widespread calls for redistribu-
tion (Larcinese 2007; Bredemeier 2014). This puzzling fact raises important questions about 
the relationship between economic inequality and political action. Most of the literature is 
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based on the canonical Meltzer-Richard (MR) framework, which predicts that redistribution 
increases with pre-tax income inequality (Meltzer and Richard 1981). However, models of 
this type counterfactually assume that agents are entirely rational and have perfect knowl-
edge about the moments of the income distribution and the redistributive capacity of the 
state (Bredemeier 2014). Empirically, perceptions of one’s own social status in the income 
hierarchy and the degree of inequality in society are heavily biased, though (see Jachimow-
icz et al. 2022, for a recent survey).

We propose that part of the explanation for the puzzle is that segregation along socioeco-
nomic lines causes misperceptions of economic inequality (Georgiadis and Manning 2012). 
A growing literature develops models to show that these misperceptions might explain why 
the electorate does not vote for increased redistribution to mitigate the increasing pre-tax 
inequality (Bredemeier 2014; Schokkaert and Truyts 2017; Iacono and Ranaldi 2021). How-
ever, these models are often both very stylized and static—and they do not explain where 
the misperceptions come from in the first place.

To close this gap, we augment a conventional Downsian model of voting for redistribu-
tion with a behavioral component in a network model featuring agents with income and 
belief heterogeneity. It simulates agents’ perceptions of inequality based on their social net-
work and analyzes the relationship between social networks, inequality perceptions, indi-
vidual preferences for redistribution, and their aggregation. The underlying network model 
by Schulz et al. (2022b) can replicate the known stylized facts regarding misperceptions 
of societal inequality and inequality along gendered and racialized lines (Mayerhoffer and 
Schulz 2022).

We find that misperceptions help to explain1 the puzzle of relatively low redistribution, 
with perceived rather than actual inequality driving redistributive voting behavior, in line 
with empirical findings (for example, in Choi 2019).

Our model implies that it is not cognitive failures but the structure of human interac-
tions mediated by homophily that lets agents vote against their objective material interests 
(Schulz et al. 2022a). Thus, we propose that “echo chambers” and apparently paradoxical 
voting behavior are directly linked and contribute to the growing literature on the implica-
tions of (lack of) epistemic diversity (Guerrero 2021). In a dynamic extension, we also show 
that these misperceptions are not destiny, and we demonstrate that agents can sometimes 
adapt and collectively learn to overcome their misperceptions.

Given the recent empirical evidence that beliefs about taxation efficiency shape redis-
tributive preferences (Ballard-Rosa et  al. 2017; Tepe et  al. 2021; Barnes 2022) and that 
those beliefs change rapidly (Georgiadis and Manning 2012), we extend our model to fea-
ture endogenous belief formation about efficiency and average societal income as two ideal 
types of adaptive expectations. We find that poorer people tend to have more favorable 
beliefs about taxation efficiency than the rich. This is because the rich initially expect soci-
etal mean income and, thus, the transfer size to be much higher than it actually is. The only 
way to make sense of this is to assume that tax enforcement is very costly and leads to 
substantial deadweight loss. The reverse is true for poor agents, and they revise their esti-
mates of taxation inefficiency downward. Our model thus endogenously generates opinion 
polarization, with voters at one pole believing in efficient redistribution while people at the 
other one agree with Okun’s famous assumption of a “leaky bucket.”

1 This paper does not attempt a how-actually explanation but a how-possibly explanation. See Sections 4 
and 5 for details.
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Interpreted in this way, our model thus outlines a novel channel by which opinion polar-
ization along socioeconomic lines—which has been consistently documented empirically 
(see Arndt 2020, forareview)—can be explained. Our model suggests that the rich tend to 
be more economically conservative than the poor not because of self-interest but because 
they extrapolate correctly from biased samples. Notably, this parsimonious extension gives 
rise to a rich set of dynamics in the form of monotonous or oscillatory convergence and 
persistent limit cycles regarding chosen tax rates. As a complement to recent theoretical 
results by Di Guilmi and Galanis (2021), we thus show that endogenously evolving beliefs 
with fixed preferences, rather than preferences that themselves evolve, can lead to cyclical 
behavior and convergence.

Similarly, if we let agents adapt their beliefs about average societal income, this unani-
mously leads to convergence to the unbiased state and more redistribution. Therefore, the 
poor can escape the initial state of low redistribution by learning adaptively either about tax-
ation efficiency or about the taxable societal income to be redistributed. However, collective 
voting behavior might only converge (or at least might converge more rapidly) when initial 
beliefs do not deviate too far from unbiased values, highlighting the relevance of mispercep-
tions and homophilic segregation not only in a static setting but also in a dynamic setting.

The remainder of this paper is organized as follows: We first provide some background 
to justify our modeling assumptions. Second, we describe the model. In the fourth section, 
we describe a battery of results regarding the model’s static and dynamic variants and inves-
tigate how socioeconomic segregation can cause biases in redistributive behavior and how 
persistent those are. Finally, the paper discusses the implications and limitations of these 
findings and suggests avenues for further research.

2  Background

Our model attempts to synthesize stylized facts concerning persistently biased beliefs about 
inequality, regularities in networks and distributions, and voting behavior in a parsimonious 
model. We then situate our model components within the literature.

2.1  Income distribution

Since we are interested in voting behavior resulting from inequality in the pre-tax distri-
bution, we take the pre-tax wage distribution to be exogenous. Empirically, pre-tax wage 
distributions are well approximated by an exponential distribution (Drăgulescu and Yak-
ovenko 2001; Silva and Yakovenko 2004; Tao et al. 2019). We use this robust stylized fact to 
initialize our agents’ pre-tax wages. This assumption is empirically sensible and analytically 
convenient since it renders the income distribution with the mean set to unity parameter-
free. Combining this exponential distribution with the network-formation process described 
below implies heavily segregated social networks. However, the exponential distribution 
has a fixed level of inequality, with a Gini coefficient of G ≈ 0.5. To examine the effect of 
different levels of inequality on redistribution, we use a lognormal distribution and vary its 
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σ parameter in σ ∈ [0.01, 1] to see how homophilic segregation and misperceptions might 
mediate the link between changes in inequality and redistribution.2

2.2  Politics of inequality

For the redistribution mechanism, we broadly follow the canonical MR model (Meltzer 
and Richard 1981). In the MR framework, implemented tax rates follow the median voter’s 
choice of a proportional tax on all incomes that is then fully transferred to all agents as 
a lump sum. Intuitively, mean pre-tax income determines the size of the transfer, while 
median income determines the choice of the median voter. Therefore, the major prediction 
of the MR model is that the demand for redistribution rises in pre-tax inequality proxied by 
the mean-to-median ratio. The empirical literature testing this hypothesis has been incon-
clusive and ambiguous. While Borge and Rattsø (2004), Meltzer and Richard (1983), and 
Milanovic (2000) find a positive link between pre-tax inequality and redistribution, Geor-
giadis and Manning (2012) find no significant relationship, and Lindert (1996) and Scervini 
(2012) even detect a negative relationship.

To make sense of these contradictory results, several scholars have extended the MR 
framework. First, as Larcinese (2007) demonstrates, turnout rates increasing in pre-tax 
income might shift the identity of the median voter and thus decrease redistribution com-
pared to that in the MR framework, which assumes full voter turnout. Second, within the 
MR model, implemented redistribution is fully determined by the voting decision of the 
median voter, abstracting from the supply side of politics. But as Bartels (2009) argues, 
political leaders might be influenced by the lobbying of the financially powerful and disre-
gard the preferences of the majority. Finally, there are models of other-regarding (or altru-
istic) preferences deviating from the MR assumption of purely self-interested voters (see 
Dimick et al. 2018, for a review). As a prominent example, Alesina and Angeletos (2005) 
augment the baseline MR model with fairness considerations and show that rising inequal-
ity decreases implemented redistribution. We abstract from these considerations to isolate 
the impact of segregation-induced misperceptions on redistributive preferences: All agents 
in our model are purely self-interested, the demand side of politics fully determines policy 
outcomes, and there is always full voter turnout.

2.3  Social segregation and misperceptions

To explain the dampened response of redistributive policy to increasing pre-tax inequality, 
we follow Bredemeier (2014) in allowing for deviations from the perfect-information case 
and for misperceptions, especially regarding mean societal income, which ultimately deter-
mines the size of the transfer. Our model nests the MR result whenever agents rely on global 
information only rather than their ego networks. The major idea is that agents form their 
beliefs based on social sampling—that is, they extrapolate from their sample to the popula-
tion mean based on everyday interactions (Enke 2020). This mechanism is well documented 
in the psychological literature (Galesic et al. 2012; Sumaktoyo et al. 2022). As Sands (2017) 
and Sands and de Kadt (2020) show, exposure to wealth and inequality affects demand for 
redistribution, in line with the outlined mechanism.

2 We thank an anonymous reviewer for their very helpful suggestion to examine the effects of varying levels 
of inequality.
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With social sampling, the accuracy of beliefs is, therefore, a function of how representa-
tive the sample is for the overall population. Schulz and Mayerhoffer (2024) demonstrate 
theoretically that self-anchoring—the fact that agents always include their own income in 
their perception set—lets the majority of agents underestimate the global mean income 
and thus decreases implemented redistribution relative to the full-information case even 
for fully random social samples. Empirically, local conditions seemingly shape inequality 
perceptions, as Xu and Garand (2010) and Minkoff and Lyons (2019) show for the US. 
Residential segregation should render social samples unrepresentative of the aggregate 
economy. Franko and Livingston (2022) show that people favor less redistribution when 
their local surroundings are more segregated. Similarly, Windsteiger (2022) demonstrates 
empirically that implemented redistribution is correlated with residential segregation and 
the resulting misperceptions, and she provides a theoretical rationale based on a sorting 
model. The mechanism she describes is very close to the one we employ but does not con-
sider the behavior and perceptions of individual agents within social networks.

2.4  Segregation in networks

In contrast to the above-mentioned studies of segregation, which look at residential seg-
regation, we adopt a more general view of segregation by income within social networks. 
This segregation might be induced by residential segregation but can also emerge from, for 
example, shared workplaces, educational segregation, or segregation in leisure activities. 
The direct contacts of agents are called ego networks. Ego networks capture the salient 
stylized facts about misperceptions of income inequality (Schulz et al. 2022b; Mayerhoffer 
and Schulz 2022). In particular, we assume that agents only interact with a small subset of 
the population (which the empirical literature on Dunbar’s number (Mac Carron et al. 2016) 
suggests to be about five close contacts) and within groups that are homogeneous in income, 
as predicted by the pronounced income homophily of empirically observed social networks 
(McPherson et al. 2001). These two properties can be formalized within a Random Geomet-
ric Graph–type model and give rise to social networks that, much like their real-world coun-
terparts, are sparse and strongly clustered, testifying to the external validity of the network 
model (Schulz et al. 2022b). Belief formation in our model is partially based on the ego 
networks generated by the mechanism in Schulz et al. (2022b). Similarly, Schokkaert and 
Truyts (2017) show that reference dependence, based on homophilic attachment, can shape 
beliefs about the relative importance of effort and circumstances for income differences and 
might thus shape redistributive preferences. Our model complements theirs, as we propose 
homophilic segregation to explain (mis)perceptions of the income that is to be redistributed, 
while Schokkaert and Truyts (2017) focus on the origins of this income.

2.5  Political business cycles and expectations

In the dynamic part of the model, we follow the foundational model of Nordhaus (1975) 
and assume adaptive learning: Agents base their beliefs on previously realized values and 
an error-correction term regarding their forecast error (Evans and Honkapohja 2001).3 Since 
our model builds on the effects of the empirically documented, persistently biased percep-

3 Including this dynamic voting component and considering varying levels of inequality are two major exten-
sions of the paper compared to Mayerhoffer and Schulz (2023).
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tions of the electorate, it seems appropriate to not assume what Nordhaus et al. (1989) criti-
cally term “ultrarational” voters with rational expectations. Experimentally, expectations 
indeed appear to deviate from the rational-expectation benchmark, with adaptive expecta-
tions being empirically relevant expectation-formation rules in economic domains such as 
monetary policy and financial markets (Anufriev and Hommes 2012; Hommes 2011; Hom-
mes et al. 2019).4 In Nordhaus (1975), a strategically acting government maximizing its 
chance of reelection leads to cyclical behavior of the unemployment and inflation rates. The 
cyclical fluctuations are driven by the electoral calendar: Before an election, opportunistic 
policy makers have an incentive to boost employment through deficit spending, which leads 
to high inflation after the election, necessitating austerity measures to bring inflation (and, 
consequently, employment) down. Cycles in political approval for left- and right-leaning 
parties have been documented extensively (Aguiar-Conraria et al. 2012, 2013; Lebo and 
Norpoth 2007; Merrill et al. 2008; Norpoth 1995, 2014).

With our model, we aim to answer the call by Dubois (2016) to integrate inequality and 
redistribution into the study of political business cycles. Our dynamic extension represents 
a minimal model of inequality-related political business cycles, as model dynamics indeed 
can feature cyclical behavior. We deviate from the extant literature in two ways, however: 
First, our model assumes single-issue voting and does not need to assume a strategically act-
ing government to create cycles. Second, cycles emerge purely from endogenous waves of 
optimism and pessimism about the state’s ability to efficiently redistribute income and thus 
come from the demand side, rather than the supply side, of politics.

3  Model

This is a nontechnical overview. See the repository (Mayerhoffer and Schulz 2025) for the 
model implementation and a detailed description.

3.1  Sequence of events

The events in the model unfold according to the following sequence, also visualized in 
Fig. 1: 

1.	 All agents i are endowed with gross income yi.
2.	 Agents form linkages in the network based on their gross income yi and their percep-

tions of the societal mean gross income based on their ego networks and a global, cor-
rect signal.

3.	 Based on their perceptions and their own gross income, all agents vote on a flat tax rate 
t. The highest tax rate that gives a net benefit to agents is implemented. This decision 
takes government inefficiencies into account (see below).

4.	 The government collects taxes based on the chosen tax rate. Tax collection leads to 
inefficiencies since there might be efforts to avoid taxes and since the bureaucracy col-
lecting taxes needs to be financed.

4 This experimental evidence also points to persistently heterogeneous expectations. An interesting model 
extension in further research would thus be to introduce an evolutionary selection mechanism in expectation 
formation to account for this heterogeneity.
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5.	 The net revenue is paid to agents as a lump-sum transfer of equal size. Agents receive 
less than they paid in taxes since part of the tax revenue is paid to finance tax collection, 
giving rise to a Laffer curve.

6.	 For the dynamic part, agents either update their beliefs about the local mean gross 
income or the taxation inefficiency and vote according to their beliefs.

7.	 Agents update their beliefs again based on the realized transfer and vote once more.

We discuss the events and assumptions in more detail in the order outlined above.

3.2  Population, income distribution, and tax regime

We observe a population of 1000 agents5 that represent individual wage earners. Agents are 
identical in all respects (including the weight for network formation and sensing introduced 
later in this section) except their gross income. Pre-tax wage incomes are initialized from 
either an exponential distribution, normalized to a mean income λ = 1, or a lognormal dis-
tribution with the dispersion parameter σ ∈ [0.01, 1]. The former is intended to approximate 
the empirically relevant cases, while the latter is designed to capture the impact of inequality 
on segregation and voting behavior, which an exponential distribution—with a fixed Gini 
coefficient—cannot cover.

3.3  Income homophily in a Random Geometric Graph–type network

To account for localized perception of tax effects, we model mutual knowledge of gross 
incomes y. Following Sect. 2, we assume this knowledge predominantly exists within the 
agents’ closest layer of interaction that is relatively homogeneous in income. The main idea 
here is that the agents’ choice of links in the social network is homogeneous and that infor-
mation about the moments of the income distribution—in particular, average income—is 
retrieved from these skewed perception sets, much like in the model of Schokkaert and 
Truyts (2017).

5 See Schulz et al. (2022b) and the model implementation for a sensitivity analysis. This analysis shows that 
the results of the network formation are robust to larger population sizes and ego networks, and it identifies 
the relevant range of homophily levels.

Fig. 1  Simulation flow showcasing individual choices and aggregation mechanisms
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To represent homophily in income, we employ the network model introduced by Schulz 
et al. (2022b). Each agent draws five link neighbors from the set of all other agents, with 
the absolute weight6 for agent i to draw agent j as a link neighbor (or vice versa) being 
determined by the homophily strength and the distance between i’s and j’s gross incomes:

	 wij = 1/ exp[ρ |yj − yi|]� (1)

The homophily-strength parameter ρ determines the extent to which proximity in income 
influences linkage: ρ = 0 denotes a random network (all weights are 1), while any ρ > 0 
means that weights decrease exponentially in income difference—that is, the agents with the 
most distant incomes are very unlikely to become link neighbors. The higher ρ, the stronger 
this mechanism of putting a disproportionately high weight on agents with close incomes. 
This homophily parameter is derived in Schulz and Mayerhoffer (2023) from microfounda-
tions based on a random-utility framework; it is also the same for all agents in a simulation 
run but varies between runs. Because knowledge about income is mutual and a relation 
either does or does not exist, links in the model are unweighted and undirected. An agent’s 
ego network thus represents the aforementioned closest layer of interaction, which partially 
represents the basis for their belief formation.

Schulz et al. (2022b) identify the resulting network structure to replicate features of a 
Random Geometric Graph, even though the network-generation process is different. They 
find that it exhibits a high level of segregation, despite still being a connected graph and 
showing weak small-worldliness (Humphries and Gurney 2008). Figure  2 reaffirms this 
finding for ρ = 8: Networks are strongly segregated by income (with income ranks going 
from poor to rich) as long as inequality in the income distribution is sufficiently large. 
Indeed, even though all depicted networks are homophilic, the left panel in Fig. 2 for a log-
normal income distribution with dispersion parameter σ = 0.01 and thus a Gini coefficient 

6 The relative weights for j to be drawn by i and for j to be drawn by i differ since they also depend on the 
absolute weight of all other agents for i versus j being the one drawing the link.

Lognormal Distribution (σ  = 0.01)           Exponential Distribution      Lognormal Distribution (σ  = 1)

Income Rank

200

400

600

800

1000

Fig. 2  The figure shows three graphs colored according to income rank (from poor to rich), with ρ = 8 as 
the homophily strength and with differing initial distributions. For low levels of income inequality (left 
panel), no segregation emerges, but if inequality is sufficiently high (middle and right panels), the graph is 
strongly segregated, with the rich being most selective in their choice of link neighbors. The graphs were 
plotted using Mathematica 13.0’s “SpringElectricalEmbedding” routine
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of G ≈ 0.005 mimics a fully random graph without any segregation according to income. 
By contrast, for an exponential income distribution (middle panel, G ≈ 0.5) and a lognor-
mal income distribution with σ = 1 (right panel, G ≈ 0.52), a strongly segregated graph 
emerges, with the richest agents at the top being by far the most selective.

3.4  Balanced budget, bureaucratic inefficiencies, and Laffer curve

For the redistribution mechanism, we broadly follow the MR framework and integrate 
taxation inefficiencies into a model of proportional taxation with equal-sized lump-sum 
transfers. We assume agents are fully aware of these mechanisms, even though they might 
misperceive the parameters, particularly the mean gross income. To capture taxation inef-
ficiencies, we integrate costs of redistribution into the model that are monotonously increas-
ing in the tax rate and revenue.

This mechanism gives rise to a Laffer curve for the whole range of tax rates—that is, tax 
revenues are 0 at a linear tax rate of t = 0 or t = 1—while featuring at least one revenue-
maximizing rate. This mechanism of a deteriorating tax base is necessary to generate an 
interior solution and to avoid a situation in which a 100% tax rate (or “slavery of the rich” 
(Foley 1967)) emerges. Typically, Laffer curves derive from the distortionary effects of 
(labor) taxation, with taxes decreasing the labor supply and, consequently, the taxable gross 
labor income for a given tax rate (see, for example, Bastani and Lundberg 2017). In these 
models, gross (taxable) incomes are thus endogenous to the model and partially determined 
by the tax rate. Yet since the tax rate is the major simulation outcome of our model and is 
determined by agents’ perceptions, which, in turn, are based on gross incomes, we need to 
assume pre-tax wages to be exogenous. To generate a Laffer curve and make the results 
comparable to those in the MR framework, we opt for the inefficiency to work at the level of 
the government and we take pre-tax wages as exogenous. With this assumption, we abstract 
from any labor-supply responses and assume that inefficiencies arise only at the level of tax 
enforcement.

We assume that the government’s budget is balanced—that is,

	
R(t) −

∑
i

Ti(t) − C(t) = 0,� (2)

where R is government revenue, 
∑

i T  is the sum of transfers to all agents i, and C is the 
costs of redistribution, which are a function of the proportional tax rate 0 ≤ t ≤ 1. From the 
assumption of a proportional tax rate, it follows that

	 R(t) = Ntȳ,� (3)

where N is the number of agents and ȳ the mean pre-tax income.
For the cost function, we assume that all costs of redistribution arise from the neces-

sary bureaucracy as a function of the revenue R and the tax rate t. Following the notion 
that tax collection becomes increasingly difficult when more tax revenue is collected, we 
assume that costs are proportional to revenues. We also assume that enforcement costs are 
an increasing function of tax resistance and avoidance efforts in the population but that all 
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desired taxes are eventually fully enforced (that is, R(t) = Ntȳ indeed holds). In particular, 
we adopt the following functional form:

	 C(t) = E(t) · R(t)� (4)

Here, the necessary effort to combat tax avoidance is E, ∂E/∂t ≥ 0, and 0 ≤ E ≤ 1. The 
last of these requirements ensures that tax collection costs never exceed tax revenues; oth-
erwise it would be doubtful that any tax would be collected in the first place. E can be inter-
preted as a measure of (the necessary effort to combat) tax resistance; it is zero for a zero 
tax rate and reaches a maximum of one for t = 1 since tax resistance also increases in t. The 
general idea here is that agents’ efforts to hide their income rationally increase with the tax 
rate, making it more costly to identify gross taxable income.7 The function

	 E(t) = (1 − (1 − t)ϵ)� (5)

fulfills the criteria for the enforcement cost function E. Tax resistance is zero for t = 0 and 
maximal for t = 1. We introduce ϵ > 0 as a parameter to measure the intensity of resistance. 
For ϵ = 1, tax resistance reduces to t, but for a different ϵ, the function becomes nonlinear. 
For the cost function, it follows that

	 C(t) = (1 − (1 − t)ϵ)R(t).� (6)

It is readily verified that, as required for a Laffer curve, R(0) = C(0) = 0 and R(1) = C(1). 
If ϵ = 0, C(t) = 0 as well. For ϵ > 0, costs are positive for any t > 0. C is also an increasing 
function of the revenue share (that is, for our assumptions, it equals the tax rate t).

We assume net government revenue is redistributed in equal shares as a trans-
fer—Ti(t) = T (t) = N−1ΣiTi(t). With this assumption and substituting the expressions 
for the governments’ revenue (defined in Eq. (3)) and bureaucratic costs (defined in Eq. (6)) 
into the budget constraint (Eq. (2)), we find that the equal-size transfer T(t) is given by

	
R(t) −

∑
i

Ti(t) − C(t) = 0� (7)

	

∑
i

Ti(t) = R(t) − C(T )� (8)

	
N−1

∑
i

Ti(t) = T (t) = N−1(R(t) − C(T ))� (9)

7 The assumption of full enforcement is not as restrictive as it might seem. In Appendix B, we show analyti-
cally for a general tax-avoidance function f(t) that all model results are unaffected if agents’ tax-avoidance 
decisions are homogeneous in the population. Intuitively, if all agents reduce their declared income by the 
same fraction f, both the transfer size and the tax payments for all agents are scaled by the same positive fac-
tor, leaving their voting decision unaffected. The empirical evidence indicates that tax compliance decreases 
with wealth levels (Alstadsæter et al. 2019) and that it is partially determined by social factors (Di Gioac-
chino and Fichera 2020). An interesting extension of the model could thus be to integrate income-dependent 
tax-compliance decisions that are mediated by average compliance in the respective ego network.
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	 = N−1(Ntȳ − (1 − (1 − t)ϵ)Ntȳ)� (10)

	 = t(1 − t)ϵȳ.� (11)

The above equation directly implies the existence of a Laffer curve for net tax revenues 
(gross revenues minus costs) and, consequently, transfer sizes, as also shown in Fig. 3. It is 
straightforward to calculate this revenue-maximizing tax rate as t∗ = 1/(1 + ϵ). This rev-
enue-maximizing rate approximates the optimal rate of the poorest agent(s), whose wages 
are close to zero, as (almost all) of their income comes from the transfer.8 In this sense, the 
transfer-maximizing rate approximates the rate chosen using a Rawlsian maximin criterion 
(Rawls 1974).

As the resulting revenue is then equally split among all agents, this implies the following 
difference between pre-tax and post-tax income for each agent i:

	 ∆yi = −t · yi + t · (1 − t)ϵ · ȳ� (12)

This trivially implies a threshold income y∗ = (1 − t)ϵ ȳ distinguishing agents with a net 
benefit from the tax (yi < y∗) from those with a net loss (yi > y∗). y∗ equals the mean 
income for ϵ = 0 and shrinks in ϵ and t for ϵ > 0.

As a corollary of the assumption of lump-sum transfers at the macro level, taxation 
always decreases wage inequality. To make this precise, consider the ratio between the pre- 
and post-tax Gini coefficients—G and G̃, respectively. This ratio can be expressed analyti-
cally as

	
G̃

G
= 1 − t

(1 − t) + t · (1 − t)ϵ
.� (13)

It follows that G̃/G < 1 if t > 0 and ϵ is finite. The inequality-decreasing effect is mitigated 
for a larger ϵ for any given t since higher taxation inefficiency decreases the size of the 

8 For an exponential pre-tax income distribution with λ = 1, the expected income of the poorest individual is 
given by the first-order statistic as 1/N and thus approaches zero rapidly (hyperbolically) in N.

Fig. 3  Laffer curves for different 
levels of ϵ ∈ {0.2; 0.5; 0.9}, 
representing taxation inefficiency 
resulting from increasingly 
necessary bureaucratic efforts. 
Laffer curves feature a unique 
revenue-maximizing rate that is 
further to the right the lower ϵ is
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(equalizing) transfer. As a limit case, inequality is unchanged for any tax rate if ϵ approaches 
infinity—that is, limϵ→∞ G̃/G = 1—with the transfer then being nil.

3.5  Localized individual perceptions and tax-rate acceptance

In considering decisions about whether to accept any given tax rate t, we assume agents 
are purely selfish—that is, they accept any tax rate from which they expect a net gain for 
themselves. Furthermore, agents exhibit perfect, unbiased information processing and pos-
sess identical expectations about elasticity ϵ in the static setting. However, agents’ sensing is 
imperfect because of the echo chambers that emerge from the interplay of income inequality 
and homophilic segregation (see the middle and right panels of Fig. 2). Thus, biased per-
ceptions result from limited epistemic diversity, as discussed in detail in Guerrero (2021). 
In particular, we assume their perception of the mean gross income to be a compound of 
the actual global mean ȳ and the mean income in their ego network li with a parameter 
a ∈ [0, 1].9 Therefore, the lower a, the stronger the effect of echo chambers. Hence, agent i 
believes the mean income to be ŷi—that is,

	 ŷi = a · ȳ + (1 − a)li.� (14)

Consequently, the threshold income determining whether an agent expects net gains or 
losses from a tax rate is now individualized:

	 y∗
i = (1 − t)ϵ · [a · ȳ + (1 − a) · li]� (15)

The weight parameter a ∈ [0, 1] is identical for all agents; a = 1 indicates perfect informa-
tion, and a = 0 means that agents only rely on what they observe in their ego network. 
If li < ȳ, the agent does not accept some tax rates, giving them a net gain; if li > ȳ, they 
accept some tax rates, meaning a net loss.

3.6  Voting behavior and aggregation

As discussed above, agents accept a tax rate whenever their income is lower than the thresh-
old income, are indifferent if both are equal, and do not accept the tax rate if their income 
exceeds the threshold income.

From this, we can deduce individual voting on any given tax rate t. Namely, agent i with 
pre-tax income yi follows the voting rule Vi:

	
Vi =

{
1if (1 − t)ϵ · [a · ȳ + (1 − a) · li] > yi

0if (1 − t)ϵ · [a · ȳ + (1 − a) · li] = yi

−1if (1 − t)ϵ · [a · ȳ + (1 − a) · li] < yi

� (16)

9 In Appendix A, we demonstrate that local perceptions can be additively decomposed into the sum of the 
true mean income and a bias term, which implies that network perceptions of the mean income are uniquely 
biased by the homophilic segregation mechanism and not by other factors such as small-sample bias. The 
compound rule scales the additive bias of perception downward by a factor of (1 − a)—that is, individual 
perceptions approach the true mean income ȳ linearly in a.
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The individual voting decision of any agent regarding a tax rate 0 < t < 1 is therefore a 
function of their perception li, the elasticity parameter ϵ, their pre-tax income yi, the true 
global average income ȳ, and the weight parameter 0 ≤ a ≤ 1. For a = 1, our model nests 
the standard MR framework (that is, without misperceptions). It follows that an individual 
tax rate t has a majority if V > 010:

	
V (t, ϵ, w, ȳ, l⃗, y⃗) =

N∑
i=1

Vi =
N∑

i=1

sign [(1 − t)ϵ · [a · ȳ + (1 − a) · li] − yi]

To determine the implemented tax rate t∗, we simulate the highest tax rate that a majority 
of agents would accept. Since the aggregator function V (·) monotonically decreases in t, 
one can simply achieve this by starting at t = 1 and decreasing the tax rate in increments of 
1 percentage point until a majority is reached.

3.7  Dynamic updating and beliefs about efficiency and local average income

So far, we have only considered static redistribution and voting behavior in one period. 
However, it is perhaps not reasonable to assume that misperceptions fully persist, even 
though realized transfers should show agents that their beliefs must be wrong. To account 
for this, we introduce dynamic updating via adaptive expectations for agents in two learn-
ing scenarios: for the efficiency parameter ϵi and for perceived local income li. The main 
idea with these adaptive expectations is that agents form initial beliefs about the efficiency 
parameter or the local income and revise them as new evidence appears. If the new observa-
tion is higher than the previous-period expectation, they revise their estimate upward, and if 
it is lower, they revise it downward.

The dynamic extension for ϵ is motivated by the empirical finding that efficiency pref-
erences mediate the relationship between income position and redistribution (Tepe et  al. 
2021). The extension then allows us to examine which types of initial states lead to learn-
able unbiased tax rates—that is, collective decisions that converge to the MR benchmark 
with a = 1. We assume agents correctly observe the transfer T and their own income yi but 
sustain their misperception about societal average income. This implies that they can only 
make sense of the size of the transfer by adapting their beliefs about tax efficiency ϵ.

Agents first solve for ϵ from the (universally known) expression of the transfer 
T = t · (1 − t)ϵ · ŷi − t · yi, which yields ϵ = log

(
tyi+T

tŷi

)
/ log(1 − t). We impose stan-

dard adaptive expectations for the updating process for expectations about ϵ, denoted ϵe
i,τ  

for time τ = 0, 1, . . . , so

	 ϵe
i,τ = ϵe

i,τ−1 + λ(ϵi,τ−1 − ϵe
i,τ−1).� (17)

10 The aggregation function assumes full voter turnout. A potentially interesting extension would be to incor-
porate vote abstention—for example, abstention resulting from the closeness of elections, which theoretically 
biases collective outcomes (Landgren et al. 2021). Empirically, the effect appears ambiguous, though (Sabet 
2023).
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That is, current expectations reflect past expectations plus an error-adjustment term with 
factor λ ∈ [0, 1], where ϵi,τ−1 is the perceived realized ϵ for agent i in the previous period 
(Evans and Honkapohja 2001). Rewriting this equation and substituting the expression for 
the perceived realization of ϵi into Eq. (17) yields the updating rule

	
ϵe

i,τ = λ ·
log

(
tτ−1yi+Tτ−1

tτ−1(a·ȳ+(1−a)li)

)

log(1 − tτ−1)
+ (1 − λ) · ϵe

i,τ−1.� (18)

When λ = 1, we recover what are known as “naive expectations”—that is, expectations 
about ϵ are simply the perceived realized values of the previous period (Evans and Honka-
pohja 2001).

In the second dynamic extension, we consider the polar case and let agents adjust their 
estimate of local mean income li while keeping their beliefs about ϵ constant (and correct). 
Here, we follow the intuition that agents might not have strongly biased opinions about the 
deadweight loss of taxation as reflected in ϵ but might correct their belief about the level 
of taxable income that is to be redistributed.11 This estimate can also be deduced from 
the expression for the transfer T and yields, similarly, li = (aȳ − (1−t)−ϵ(ty+T )

t )/(a − 1). 
Using the same type of updating rule, we can express the learning mechanism for the per-
ceived local income le

i  at time τ  as

	 le
i,τ = le

i,τ−1 + λ(li,τ−1 − le
i,τ−1).� (19)

Substituting again for the realized value of local mean income l, we can express the cor-
responding updating mechanism for agent i as

	
le
i,τ = λ ·

aȳ − (1−tτ−1)−ϵ(tτ−1yi+Tτ−1)
tτ−1

a − 1
+ (1 − λ)le

i,τ−1.� (20)

We now examine the effects of both updating rules on voting behavior.

4  Results

4.1  Simulation mode and validation

To ensure internal validity, we simulate 100 Monte Carlo runs for each parameter combina-
tion and report simulation averages, if not otherwise stated. The homophilic linkage mecha-
nism as the central force in our model is also externally valid following Windrum et al. 
(2007), in terms of both input calibration (income distribution, number of close contacts, 
and homophilic linkage, as discussed above) and reproduction of key empirical observa-
tions in its output. One such observation is that the model mechanism yields perception pat-
terns of income inequality in general (Schulz et al. 2022b) and of wage gaps (Mayerhoffer 
and Schulz 2022).

11 We thank Michael Neugart for pointing us to this extension and the underlying intuition.
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For sufficiently high levels of inequality and homophilic linkage, agents tend to have the 
median income in their ego network, in line with empirical studies finding a “middle-class 
bias” (Knell and Stix 2020; Schulz et al. 2022b). To illustrate this point, in Fig. 4 we show 
the results for a simulated network with homophily parameter ρ = 8 and an exponential pre-
tax income distribution alongside empirical self-perceptions in Germany gathered from the 
International Social Survey Program. The network simulation replicates the empirical find-
ings remarkably well and should thus constitute a good starting point to model real-world 
perceptions.12 Intuitively, this feature of the model is a direct corollary of the homophilic 
segregation in the model: Since the weighting function is inversely related to the distance in 
income, for any ρ > 0 it will assign the highest weight to the set of neighbors for an agent 
i to whom the income distances are minimal. For an exponential distribution, these are 
always the incomes of the agents that are distributed symmetrically around agent i, except 
for corner cases close to the minimum and maximum observation. Schulz et al. (2022b) 
prove this intuitive result analytically. This also directly implies that an increase in income 
inequality, measured by an increasing mean-to-median ratio, is not reflected in the agents’ 
perceptions within their ego networks.

We use the latter fact below. The first results concern the static setting of the model—that 
is, agents not updating their beliefs—and we go on to present the results for belief adapta-
tion in a dynamic setting later in this section.

4.2  Acceptance of tax rates depending on the weight of global signal

Empirically, perceived levels of inequality, not actual levels, drive redistributive behavior 
(Choi 2019). We examine this issue by simulating various a’s that represent the quality of 
agents’ information regarding transfer size. Figure 5 shows the highest accepted tax rate 
given the level of tax inefficiency and weight attributed to the globally correct mean income, 
as opposed to their localized perception for the assumption of an exponential pre-tax income 
distribution. For a = 1, our model nests the MR model with perfect sensing. The plot line 
for a = 1 can be understood as an indicator of the highest tax rate that yields a net benefit for 
a majority of agents. However, many agents do not perceive their benefit from redistribu-

12 Network-generated misperceptions do not require behavior that is implausibly persistently irrational with-
out any adaptation. By contrast, agents in our model rationally extrapolate from skewed information sets.

Fig. 4  The figure shows self-perceptions of income deciles from a survey for German respondents in the 
International Social Survey Program (left panel) and as simulation outcomes in the right panel for ρ = 8. 
The middle-class bias that emerges in the simulation closely mimics the middle-class bias that empirical 
surveys consistently demonstrate
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tion since the mean income in their ego networks is lower than the global mean. Thus, the 
accepted tax rate decreases as the weight put on the localized perception increases (that is, 
when a is lower).13 We can thus replicate the finding in the literature (for example, in Choi 
(2019)) that misperceptions constitute a good, albeit partial, candidate explanation for low 
redistribution in reality.

4.3  Homophily and segregation as bias-increasing factors

The underestimation of one’s own benefit from redistribution becomes more pronounced the 
higher the homophily level ρ, as Fig. 6 highlights, again for an exponential pre-tax income 
distribution. As a corollary of the linkage procedure and the underlying income distribution, 
agents tend to occupy the median income in their ego network, and the median tends to be 
lower than the mean. However, the higher ρ, and consequently the greater the segregation 
of ego networks, the smaller this difference between local mean and median grows—and the 
more severely agents underestimate their personal gain from redistribution. There is almost 
no change in redistribution preference for extreme levels of segregation (ρ > 8) because, in 
this range, the variation in incomes within an ego network shrinks, but the perceived mean 
remains nearly unaffected. Our model thus replicates the finding that segregation tends to 

13 That for low inefficiency levels, the highest tax rate capable of winning a majority exceeds the revenue-
maximizing one is a feature of the exponential income distribution: The median income is considerably lower 
than the mean income; hence, a majority of agents still benefit from (almost) full redistribution even if there 
is some inefficiency.

Fig. 6  The figure shows the im-
plemented tax rates for varying 
the elasticity of taxable income 
ϵ ∈ [0, 1]. For the simulation, the 
weight of the global signals is 
held constant at a = 0.3, and the 
homophily strength varies in the 
range ρ ∈ {1; 4; 8}. Increasing 
network segregation decreases 
(implemented) redistribution

 

Fig. 5  The figure shows the 
implemented tax rates both for 
different weights for the global 
signal a ∈ [0, 1]and for varying 
the elasticity of taxable income 
ϵ ∈ [0, 1]. The simulation holds 
the homophily level constant at 
ρ = 8. Increasing the weight of 
the global signal and improv-
ing the accuracy of percep-
tions unanimously increases 
(implemented) redistribution 
since agents then expect higher 
transfers on average 
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lower (implemented) redistribution (Franko and Livingston 2022) and explicates the chan-
nel—namely, segregation leads the poorer part of the population to underestimate the size 
of a potential transfer and the benefits from redistribution.

4.4  Redistribution and inequality with biased beliefs

So far, we have only considered redistribution in a setting in which the level of inequality 
is fixed since we have only considered an exponential pre-tax income distribution with a 
fixed Gini of G ≈ 0.5. A central empirical finding, however, is that redistribution does not 
appear to react strongly to actual inequality and that the relationship is much stronger for 
perceived inequality. To examine how beliefs biased by homophilic segregation mediate the 
relationship between (pre-tax) inequality and redistribution, we use a lognormal distribution 
and vary its dispersion parameter σ ∈ [0.01, 1] in increments of 1% to see how inequality 
affects realized redistribution—that is, the chosen tax rate t.14 Figure 7 shows the relation-
ship between the pre-tax Gini coefficient and redistribution for various a ∈ [0, 1]. A weight 
of a = 1 again corresponds to the MR benchmark, and with decreasing a, agents put more 
emphasis on their local, biased perceptions.

Figure 7 shows that biased perceptions due to homophilic segregation can indeed medi-
ate and weaken the link between actual inequality and redistribution. The full-information 
case corresponding to the MR model is given for a = 1, in which agents only rely on the 
unbiased global signal to estimate the societal mean income. The lower a is, the higher the 
effect of the agents’ biased perception sets. The bias results from homophilic segregation: 
While the actual mean-to-median ratio rises unambiguously with σ and the Gini coefficient 
of the pre-tax distribution, the ratio of perceived mean incomes to the agents’ own incomes 
increases much slower because of network segregation and because their perception sets are 
unrepresentative of the whole distribution. This is ultimately the result of the interaction of 
(pre-tax) inequality and homophilic linkage that we discussed in Sect. 3. Since segregation 

14 The Gini coefficient for any lognormal distribution is given by G = erf (σ/2).

Fig. 7  The figure shows the (average) implemented tax rates for different weights for the global signal 
a ∈ [0; 1] and for varying the Gini coefficient of the pre-tax income distribution that is initialized as a 
lognormal distribution. The simulation holds the homophily level constant at ρ = 8. A stronger reliance 
of agents on their local signal (a lower a) has a mediating effect on the relationship of pre-tax inequality 
and the chosen tax rate t, with the relationship weakening the lower a is
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also increases with (pre-tax) inequality, the effect of an increasing mean-to-median ratio is 
dampened for the perception sets.

Figure 8 shows the behavior of the actual and perceived mean-to-median ratios for ρ = 8. 
As is immediately visible, there exists a gap between correct and biased perceptions that is 
growing in pre-tax inequality. This gap is also reflected in the chosen tax rates shown in 
Fig. 7: For low levels of pre-tax inequality, biased and unbiased perceptions align, and so do 
the chosen tax rates. As biased and unbiased perceptions diverge, the implemented tax rates 
for biased perceptions also diverge from the full-information case with a = 1. The increase 
in σ and the increase in pre-tax inequality is not reflected in an increased average preference 
for redistribution. Segregation-induced biased perceptions thus constitute a candidate expla-
nation for the empirically dampened response of redistributive preferences to increases in 
pre-tax inequality, especially if pre-tax inequality is already high.

4.5  Dynamic updating and cyclical voting

In a static setting with fixed beliefs about tax efficiency, biased beliefs about the mean 
income always lead to a downward bias in implemented redistribution. In a dynamic set-
ting, this is not necessarily the case, as we show for our two dynamic extensions of the static 
model.

In the first extension, we let agents adapt their beliefs about taxation efficiency ϵ over 
time according to the updating rule in Eq. (18). Beliefs about ϵ in the first period are always 
initialized as correct—that is, ϵi,0 = ϵ ∀i. This assumption appears sensible to us, as it 
amounts to saying agents know how vigorously they will attempt to hide their income for a 
given tax rate ϵ, initially (correctly) extrapolating to the whole distribution and only updat-
ing their beliefs when they are confronted with opposing evidence.15 Figure 9 shows three 
exemplary belief schedules ϵ on the y-axis against pre-tax incomes yi on the x-axis for 
ρ = 8, a = 0.5, λ = 0.25, and a true ϵ = 0.5. Beliefs are strongly polarized, with the rich-
est believing the redistributive system to be strongly inefficient (ϵ >> 1) and the poor-
est being convinced that redistribution increases the aggregate income to be redistributed 

15 The qualitative model dynamics reported below are seemingly robust for other initial values, though. 
Results for these robustness checks are available upon request.

Fig. 8  The figure shows the impact of an increase in (pre-tax) inequality for a lognormal income distribu-
tion on both the mean-to-median income ratio and the perceived mean-to-own income ratio for percep-
tions based on a homophilic network with ρ = 8 and averaged over all agents and MC runs. As expected, 
the mean-to-median ratio increases rapidly with increasing inequality, but the perceived ratio increases 
much slower in the pre-tax Gini. This is because increasing inequality also increases network segregation 
and perception sets, thus growing more skewed with an increasing pre-tax Gini coefficient
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(ϵ < 0). Polarization increases over time until both the collectively chosen tax rates and 
beliefs settle in a strongly polarized state (cf. the upper left panel of Fig. 10). The mecha-
nism for this opinion polarization is straightforward: The homophilic network linkage leads 
poor agents to underestimate the mean pre-tax income and, thus, the size of the transfer, 
while rich agents overestimate it. Thus, the realized transfer will leave individuals puzzled, 
and they will ascribe the difference to an ϵ that is lower than expected for poor agents or 
higher than expected for rich agents. Adaptive expectations lead to convergence to a steady 
state whereby individual perceptions of ϵ grow more polarized: Poorer individuals assume 
taxation to be more efficient and become relatively more likely to accept a given tax rate, 
whereas richer individuals assume lower tax efficiency and become less likely to accept a 
given tax rate. However, because of the effects of localized perception, the poorer individu-
als were likely to not accept tax rates that would grant them a net benefit, whereas the richer 

Fig. 10  The figure shows the chosen tax rates for the dynamic updating process for ϵ with different error-
adjustment parameters λ ∈ {0.25; 0.5; 0.75; 1}. All simulations are conducted for a = 0.5, ρ = 8, and 
a true ϵ = 0.5. The upper two panels show monotonic convergence, and the lower left panel shows 
oscillatory convergence to the unbiased static rate of a = 1. By contrast, the lower right panel shows a 
two-cycle of tax rates that constantly alternate between unity and the static biased-perception rate. The 
displayed patterns remain stable for longer periods

 

Fig. 9  The figure shows agents’ 
beliefs about the elasticity of 
taxable income ϵ against their 
pre-tax incomes yi for ρ = 8, 
a = 0.5, λ = 0.25, and the true 
ϵ = 0.5. Beliefs are polarized, 
with poorer agents exhibiting 
higher trust in tax efficiency. 
Opinion polarization grows, as is 
evident in the belief schedules’ 
growing slope over time
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were likely to accept rates that meant a net loss to them. Consequently, the polarization in 
perceptions of tax efficiency leads to a growing accord about acceptable tax rates; hence, 
the polarizing views on efficiency actually drive the convergence to a steady state for the 
implemented tax level.

In our model, in the steady state (which is already reached for τ = 10 in Fig. 9), almost 
all agents hold wrong beliefs about both societal mean income and tax inefficiency—that 
is, agents appear to learn the wrong notions adaptively. Perhaps counterintuitively, as we 
discuss in our elaboration on chosen tax rates below, these persistently biased beliefs do not 
necessarily lead to biased outcomes, in contrast to claims in the behavioral literature on the 
topic (see, for example, Caplan, 2001 on so-called “rational irrationality”).

Note that poor agents’ apparently absurd belief that ϵi < 0 is inconsequential for our 
simulation results. In this situation, agents believe that the sum of taxed money somehow 
increases whenever it is given out by the state as a transfer, which indeed makes little eco-
nomic sense. Yet we can impose ϵi,τ ≥ 0 ∀ i, τ  without any impact on the chosen tax rates, 
as we also verify in our simulations.16 The reason for this is that all agents with pre-tax 
income below the true mean income will rationally accept any tax rate t > 0 whenever they 
believe ϵ to be zero (Foley 1967). The voting decision of these agents will thus be exactly 
the same, irrespective of whether ϵi is bounded at zero.

The discussed perceived elasticities give rise to three qualitative types of emergent vot-
ing behavior: monotonic convergence, oscillatory convergence, and limit cycles. These 
three ideal cases are illustrated for a particular parameter constellation in Fig. 10—that is, 
for a = 0.5, ρ = 8, and a true ϵ = 0.5, with several values for the error-correction parameter 
λ ∈ {0.25; 0.5; 0.75; 1}. Our results can thus be interpreted as capturing ideal types of belief 
updating behind the empirical variations in the demand for redistribution (Georgiadis and 
Manning 2012).17

Monotonic convergence is illustrated in Fig. 10 by the upper two panels for λ = 0.25 and 
λ = 0.5. For these two parameter values, there exists a self-reinforcing process leading to 
this convergence: As a result of a higher-than-predicted transfer following their initial vote 
for the static biased-perception rate, poor agents adjust their beliefs about taxation efficiency 
ϵ downward, leading them to vote for higher tax rates t. Since beliefs are only partially 
adjusted because of a comparatively low λ, this self-reinforcing process of higher-than-
predicted transfers, a downward adjustment of beliefs about ϵ, and acceptance of higher 
tax rates continues until the unbiased static rate (corresponding to a = 1) is reached. In this 
case, transfers are not higher than expected anymore and beliefs about ϵ and the chosen t 
stay constant. For low λ, the unbiased static rate is thus learnable by adaptive expectations.18

The same basic mechanism is behind oscillatory convergence, where the chosen tax rate 
oscillates around the unbiased static rate with decreasing amplitude and converges eventu-
ally: Here, poor agents are initially also surprised by a transfer that is higher than expected 
and adjust their beliefs accordingly. Nevertheless, since λ is higher, the adjustment is stron-
ger and leads them to collectively vote for a tax rate above the unbiased static rate. For this 
new tax rate, the generated actual inefficiency is rather high because of the high chosen tax 

16 A summary of those results for a given parameter constellation can be found in Appendix D.
17 We always only show 20 periods to enhance visibility. Identical patterns appear to continue for a much 
higher number of periods—for example, 100.
18 The tax rate still exhibits tiny fluctuations of around 1 percentage point. This artifact results from the voting 
procedure that only allows agents vote for tax rates in increments of 1%.
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rate, leading poorer agents to experience lower-than-expected transfer sizes and to adjust 
their beliefs about the tax-efficiency parameter ϵ upward and vote for a lower tax rate. 
However, this lower tax rate is higher than the biased-perception tax rate since voting also 
depends on agents’ previous optimistic beliefs. This process of under- and overshooting 
continues with decreasing amplitude until the chosen rate eventually reaches the unbiased 
static rate and stays at this level. In both cases, the unbiased rate thus acts as a long-run 
attractor. We note further that the revenue-maximizing rate, approximating the rate chosen 
under a Rawlsian maximin criterion, does not emerge in any of our static or dynamic set-
ups. Moreover, even if it did, it would do so only accidentally for very particular parameter 
constellations and not because of a general convergence mechanism. This might imply that 
while the unbiased static rate is learnable even under misperception, the revenue-maximiz-
ing rate is not. To let agents self-organize around the Rawlsian maximin rule thus neces-
sitates a different voting regime.

Finally, for λ = 1, there exists a limit cycle, with chosen tax rates alternating between 
the maximum rate of unity and the biased-perception static rate. Agents again initially vote 
based on their biased perception of the biased-perception static rate. These resulting higher-
than-expected transfers for poor people lead agents to fully adjust their beliefs to strongly 
optimistic values of ϵ as λ = 1 and to then collectively implement the confiscatory upper 
limit of t—that is, a tax rate of (almost) unity.19 This leads to substantial objective efficiency 
losses, leading agents to revise their efficiency estimates and vote for a lower tax rate with, 
therefore, lower efficiency losses, in turn letting them revise their beliefs again in a never-
ending cycle in waves of optimism and pessimism about taxation efficiency.

As the results for this parameter constellation show, the model can generate a rich set of 
dynamics that depend on the error-adjustment parameter λ. Perhaps unexpectedly, a lower 
λ or intensity of error correction tends to foster the learning of and convergence to the 
unbiased tax rate since low error-correction levels prevent over- and undershooting around 
the unbiased tax rate. In other cases, oscillatory convergence or a limit cycle without any 
convergence emerges, providing a minimal model of electoral cycles purely based on ratio-
nal belief updating (Aguiar-Conraria et al. 2012). Electoral cycles are thus not necessarily 
the result of irrational bandwagon effects or an irrational taste for change in the elector-
ate; they can also emerge from rational learning. However, the collective voting behavior 
only converges, even for low values of λ (either oscillatory or monotonic), whenever initial 
beliefs do not deviate too far from the unbiased benchmark, as we show in Appendix C. 
Importantly, homophilic segregation thus not only causes misperceptions in a static setting 
and hinders redistribution but also can prevent agents from learning dynamically and self-
organizing around the unbiased rate.

In the second extension, we let agents update their (initially biased and individualized) 
beliefs about local mean income. Using the compound rule in Eq. (14), the belief of an agent 
i is thus given as ỹi,τ = aȳ + (1 − a)le

i,τ . As with the first scenario, we initialize the simula-
tions with le

i,0 = li ∀i for the updating rule to be well defined.
The resulting dynamics are much less varied for this type of updating compared to the 

updating process for ϵ. In all considered cases in Fig. 11, the chosen tax rates converge 
monotonically to the unbiased static rate. This finding is hardly surprising. While the updat-
ing of ϵ leads to a situation in which wrong beliefs about ϵ might (or might not) compensate 

19 For computational reasons, we set an upper limit of t = 0.9999. The model shows the same dynamics for 
different upper bounds close to one.
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for wrong beliefs about the level of societal income, learning about l leads to less biased 
estimates of l and, consequently, the societal average income ȳ. In the second scenario, 
values of li thus converge to ȳ, which implies that perceptions of average societal income 
ŷi → ȳ ∀ i as the unbiased value. In our model context, oscillations and oscillatory conver-
gence are thus only consistent with updating ϵ, not updating l.

Yet the speed of convergence to the unbiased static rate obviously depends on initial 
beliefs and the intensity of error adjustment captured by λ. Figure 12 shows the speeds of 
convergence, defined as the number of periods until the chosen tax rate has reached the 

Fig. 12  The figure shows the speed of convergence for different values of the weight for the global 
signal a ∈ [0, 1] for the chosen rate to reach the unbiased static rate in voting behavior for the up-
dating rule for the local average income l. All simulations are carried out with ρ = 8, ϵ = 0.5, and 
λ ∈ {0.25; 0.5; 0.75; 1}. The convergence speed increases when a is higher—that is, the more weight 
agents put on the global signal and the less biased their initial beliefs are and in the intensity of error 
adjustment λ . 

 

Fig. 11  The figure shows the chosen tax rates for the dynamic updating process with different error-
adjustment parameters λ ∈ {0.25; 0.5; 0.75; 1} for the updating of l. All simulations are conducted for 
a = 0.5, ρ = 8, and ϵ = 0.5. In all cases, the chosen tax rates converge monotonically to the unbiased 
static rate, as beliefs about l get closer to the true value over time
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unbiased static rate, for a ∈ [0, 1] and various λ ∈ {0.25; 0.5; 0.75; 1}. The higher the a, the 
lower the number of periods until the unbiased state is reached. Thus, the more biased initial 
beliefs are, the more adaptive learning about l is necessary to mitigate this bias. Similarly, 
the stronger the error adjustment, the faster the convergence, as is obvious from the conver-
gence speeds for differing λ’s in Fig. 12.

A comparison of the two learning regimes shows that they yield two contrasting conclu-
sions about the impact of the error-adjustment parameter λ. While a higher λ tends to destabi-
lize the system and leads to oscillatory behavior for adaptive learning of ϵ, it unambiguously 
leads to faster convergence to the unbiased static rate, if agents update their beliefs about 
the local average income li. The empirical literature indeed suggests that electoral cycles 
exist (see Aguiar-Conraria et al. 2012, for a review). As we showed, only the belief updating 
about taxation efficiency ϵ is capable of generating these cycles in our modeling context. 
If agents updated on their beliefs about societal income, our model would predict no cycli-
cal behavior. Thus, empirical tests about which types of learning are empirically prevalent 
might help to determine whether our stylized explanation of electoral cycles is valid.

5  Discussion

This study presented a model that suggests that income misperceptions and, consequently, 
paradoxical voting behavior can result from correct belief formation, given segregation in 
social networks. The model is based on a parsimonious representation of taxation and vot-
ing behavior, and it uses a Random Geometric Graph–type model to represent the observed 
homophily. The results of the model support the hypothesis that individuals’ perceptions of 
inequality are shaped by the people they interact with regularly and that this leads to a bias 
in their perceptions of how unequal society as a whole is.

The model results support our hypothesis that misperceptions of average societal income 
that are caused by segregation in social networks tend to decrease redistribution, as shown 
in a simulation of an exponential initial (labor) income distribution that approximates 
empirical distributions well. The high level of segregation in the network structure, coupled 
with the agents’ bias toward assuming their own income rank and income to be close to the 
middle, leads to a significant underestimation of societal income. This has important impli-
cations for the relationship between taxation and revenue, as optimal tax rates and revenue 
depend on agents’ perceptions of overall mean income. Regarding our opening question on 
the link between redistribution and increasing pre-tax inequality, we also find that misper-
ceptions due to homophilic segregation tend to mediate and weaken the link. The more 
agents rely on the biased signal from their local social networks, the weaker the relationship 
between pre-tax inequality and redistribution, qualitatively replicating the findings in, for 
example, Choi (2019).

Extending our model to a dynamic setting by allowing for the endogenous adjustment of 
beliefs regarding taxation efficiency led to a rich set of voting dynamics. We showed that 
the beliefs of poor people regarding taxation efficiency tend to be optimistic, while the rich 
are more pessimistic. Suppose error correction is slow or network segregation and percep-
tions of mean societal income are close to the true mean. Then voting behavior converges 
to the unbiased tax rate for correct initial perceptions. Misperceptions can thus be over-
come under certain conditions. For rapid error correction, cyclical voting behavior emerges 
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because of endogenous waves of optimism and pessimism regarding taxation efficiency that 
lead agents to over- and undershoot the unbiased rate. Thus, our model might also help to 
explain empirical electoral cycles by reference to endogenous changes in the overall degree 
of optimism. By contrast, if agents update their beliefs about societal income, error adjust-
ment unanimously leads to monotonic convergence to the unbiased state. Thus, our model 
suggests that electoral cycles are only consistent with learning about efficiency, not learn-
ing about societal incomes. In the latter case, rapid error adjustment increases the speed of 
convergence to the unbiased state, in contrast to the case of the learning-about-efficiency 
mechanism, in which the intensity of error adjustment has a destabilizing effect. With these 
opposing conclusions, we hope to invite research on which of the two learning regimes 
dominates empirically or whether the empirically documented empirical cycles are caused 
by other factors.

Even though our results rely on rather specific assumptions regarding the Laffer curve, 
income distribution, perception and expectation formation, voter turnout, and aggregation 
mechanisms, they provide a robust joint explanation of why perceptions are so skewed 
and how they might mediate the nexus between inequality and redistribution. Yet, given 
our simulation approach, this explanation is not a “how-actually” explanation but a “how-
possibly,” or candidate, explanation (Grüne-Yanoff and Verreault-Julien 2021), and there 
might be alternative candidates. The model serves as a surrogate system (Mäki 2009), and 
given its internal and external validity as explained in Sect. 4, the surrogate resembles its 
target system: real-world societies. Consequently, the how-possibly explanation given in 
this paper goes beyond the criteria raised by Grüne-Yanoff and Verreault-Julien (2021) for 
a successful epistemically possible how-possibly explanation: Those criteria only demand 
that the explanatory mechanism not be ruled out by epistemic reality, whereas in the pres-
ent case, known empirical facts and the proposed mechanism mutually support each other. 
As a next step toward a how-actually explanation, researchers need to look for empirical 
(counter)evidence for the proposed mechanism.

Much like in our model, (perceived) self-interest is a crucial determinant of real-world 
voting behavior in redistributive settings, yet this effect is mediated by efficiency concerns 
that counteract immediate perceived self-interest (Tepe et al. 2021). Empirically, the richer 
strata of the population appear to justify their opposition to redistribution by appealing to 
inefficiencies that it might create (Berens and von Schiller 2017; Atria 2023). To put this 
finding in the context of the debate on the nexus between growth and distribution, our model 
lets agents converge to two distinct positions: The richer part of the population appears to 
follow a neoclassical view of the “leaky bucket” view (Okun 1975) of redistribution, believ-
ing that enforcing taxation is costly and leads to deadweight loss. By contrast, poorer people 
appear to converge to the belief that the state is very efficient at redistribution and that taxa-
tion comes with hardly any costs, if at all. Rich people’s opposition to redistribution, which 
is well documented in the survey by Arndt (2020), might, therefore, be caused not (only) 
by self-interest, but (also) by biased beliefs that themselves are the result of correct belief 
updating from a biased signal.

Regarding this channel, to our knowledge, only three works have investigated how the 
perception of the degree of government waste varies with income: Two early contribu-
tions by Hasenfeld and Rafferty (1989) and Brooks and Brady (1999) show for the US that 
all measures of government efficiency are negatively correlated with income, in line with 
our hypothesized mechanism. By contrast, Williamson (2019) shows a positive correlation 
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between income and perceptions of governmental efficiency. Yet she also demonstrates that 
citizens’ concept of “government waste” is quite far from the expert notion and includes 
all disliked policies rather than only “true” inefficiencies. Given the potential relevance of 
perceived efficiency for our dynamic model, there thus exists a possible avenue for further 
research to examine how the opinion polarization of our model relates to the actual affective 
polarization by socioeconomic status.

With our theoretical model, we have explicated several possible mechanisms regarding 
the nexus of network segregation, perceptions of inequality and societal average income, 
and redistributive taxation. While extensive empirical exercises are beyond the scope of 
this paper, we hope to invite empirical research on several questions our model sheds light 
on: Does network segregation indeed respond to income inequality, and does it decrease 
redistributive preferences and taxation? On which dimension do people tend to update 
their beliefs—average income, taxation efficiency, or something else entirely? Since cycli-
cal behavior can only emerge in our model if agents update their views of ϵ, determining 
whether this type of updating happens in reality can also help to determine whether our 
attempt at explaining electoral cycles is sensible and to discriminate between contrasting 
explanations. Are the involved timescales in reality short enough to enable convergence to 
the unbiased state? And do the rich indeed have less favorable views about the efficiency of 
redistribution than the poor?

Model extensions could include the role of the media, education, or political polariza-
tion to account for parameter heterogeneity that we did not explicitly model. Furthermore, 
the model could be adapted to other voting and tax regimes, including progressive ones, to 
examine the robustness of the results. The empirical literature has, for example, identified 
the electoral calendar and the political regime as relevant determinants of political busi-
ness cycles (Dubois 2016). While our perceptions based on homophilic networks appear 
externally valid, belief formation lacks a purposive element—for example, regarding com-
munication in networks. With our model, we hope to have provided a first benchmark that 
can be extended along those lines.

5.1  Supplementary information

The network model to reproduce the data used in this paper can be found in Mayerhoffer 
and Schulz (2025).

Appendix A

Perceived mean incomes

Agents form their perceptions of the mean income within their ego network based on the 
incomes they observe, including their own. Let the adjacency matrix of the underlying 
networks be given as A, with the Aij = 1 if i observes j and 0 otherwise. Define matrix 
Ã = A + IN×N , with IN×N  being the identity matrix with dimensions N × N . Entries 
of 1 in row i then denote the position j of incomes agent i observes. Define further y⃗ as the 
vector of incomes and p⃗ as the vector of perceived incomes. Finally, normalize all entries in 
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Ã such that rows sum to unity to get B. A row i then still has either 0 or 1/di entries, with di 
being one plus the degree of agent i. It now has to hold that

	 By⃗ = p⃗.� (A1)

Writing this relationship as a sum, we get

	
li =

N∑
j=1

bij · yj .� (A2)

Since all b weights sum to unity by definition, we can apply the decomposition by Olley and 
Pakes (1996) to write

	 li = ȳ + (N − 1) · cov(bij , yj).� (A3)

This implies that perceptions are additively separable into the true mean and a bias term that 
depends on the correlation between weights and incomes. It is easy to see that perceptions l 
are correct, whenever weights and incomes are uncorrelated and cov(·) = 0, consequently. 
Since the sign and size of the covariance term is uniquely determined by the income posi-
tion for homophilic segregation, distorted perceptions thus also arise from this homophilic 
network formation. Consider now the compound rule for agents’ beliefs about the societal 
mean income, i.e., ŷi. The compound rule is given by

	 ŷi = a · ȳ + (1 − a)li.� (A4)

Substituting li from eq. (A3) yields

	 ŷi = a · ȳ + (1 − a)(ȳ + (N − 1) · cov(bij , yj))� (A5)

and rearranging finally implies

	 ŷi = ȳ + (1 − a) · (N − 1) · cov(bij , yj).� (A6)

Compared to the purely localized perceptions given in Eq.  (A3), the compound rule in 
Eq. (A3) thus scales the bias term down by (1 − a).

Appendix B

Successful homogeneous tax avoidance

The basic model setup presented in Sect. 3 assumes that all tax avoidance efforts of agents 
are unsuccessful. Yet, it appears implausible that agents would engage in avoidance efforts 
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if they continuously are not successful. In this appendix, we show that homogeneous avoid-
ance responses do not affect the results presented in the main body of the paper at all. We 
assume that all agents declare only a fraction 1 − f(t) as their taxable income, with f as the 
fraction of avoided taxation. By the discussion above, f ′(t) > 0 and 0 ≤ f(t) < 1, ∀t. To 
simplify notation, denote any variable x(f) as affected by tax avoidance with f as the fraction 
of undeclared income. Perceptions are formed for the declared incomes, which implies that 
li(f) = L−1

i Σj∈Ωi (1 − f(t))yj = (1 − f(t))li, with L as the number of agents in agent i’s 
ego-network and Ωi as the set of those agents. yi(f), ȳ(f) and li(f) are thus just rescaled 
versions of yi, ȳ and li, respectively. Substituting these into the voting decision of agent i in 
Eq. (16) shows that this rescaling does not alter their decision in any way.

Starting from the decision rule with adjusted incomes as

	
Vi(f) =

{
1if (1 − t)ϵ · [a · ȳ(f) + (1 − a) · li(f)] > yi(f)
0if (1 − t)ϵ · [a · ȳ(f) + (1 − a) · li(f)] = yi(f)
−1if (1 − t)ϵ · [a · ȳ(f) + (1 − a) · li(f)] < yi(f),

� (A7)

we can substitute the expressions for yi(f), ȳ(f) and li(f) into the decision rule and find that 
the rule is equivalent to the one based on full tax enforcement Vi in Eq. (16) by noting that 
(1 − t)ϵ · [a · (1 − f(t))ȳ + (1 − a) · (1 − f(t))li] = (1 − t)ϵ · (1 − f(t)) · [a · ȳ + (1 − a) · li] 
as

	
Vi(f) =

{
1if (1 − t)ϵ · (1 − f(t)) · [a · ȳ(f) + (1 − a) · li(f)] > (1 − f(t))yi

0if (1 − t)ϵ · (1 − f(t)) · [a · ȳ(f) + (1 − a) · li(f)] = (1 − f(t))yi

−1if (1 − t)ϵ · (1 − f(t)) · [a · ȳ(f) + (1 − a) · li(f)] < (1 − f(t))yi,
� (A8)

and letting (1 − f(t)) cancel out on both sides of the (in)equalities as

	
Vi(f) = Vi =

{
1if (1 − t)ϵ · [a · ȳ + (1 − a) · li] > yi

0if (1 − t)ϵ · [a · ȳ + (1 − a) · li] = yi

−1if (1 − t)ϵ · [a · ȳ + (1 − a) · li] < yi.
� (A9)

Thus, for homogeneous avoidance of all agents (possibly as a function of the tax rate t), vot-
ing decisions are equivalent to the case with unsuccessful avoidance.

For belief-updating, we also find that voting decisions under updating of ϵ and li are 
invariant to rescaling incomes by (1 − f(t)). Consider first the case of ϵ. The belief about ϵ 
at τ , ϵe

i,τ (f), is given by

	
ϵe

i,τ (f) = λ ·
log

(
tτ−1yi(f)+Tτ−1(f)

tτ−1(a·ȳ(f)+(1−a)li(f))

)

log(1 − tτ−1)
) + (1 − λ) · ϵe

i,τ−1.� (A10)
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From the expression for the actual transfer, we find that 
Tτ−1(f) = tτ−1 · (1 − t)ϵ · ȳi(f) − t · yi(f) = tτ−1 · (1 − t)ϵ · (1 − f(t))ȳi − t · (1 − f(t))yi = (1 − f(t))Tτ−1. 
Unsurprisingly, the transfer size is therefore also scaled by the same factor. Substituting the 
expressions for Tτ−1(f), ȳ(f), yi(f) and li(f) into Eq. (B10) yields

	
ϵe

i,τ (f) = λ ·
log

(
tτ−1(1−f(t))yi+(1−f(t))Tτ−1

tτ−1(a·(1−f(t))ȳ+(1−a)(1−f(t))li)

)

log(1 − tτ−1
) + (1 − λ) · ϵe

i,τ−1
� (A11)

	
= λ ·

log
(

(1−f(t))(tτ−1yi+Tτ−1)
(1−f(t))tτ−1(a·ȳ+(1−a)li)

)

log(1 − tτ−1)
+ (1 − λ) · ϵe

i,τ−1
� (A12)

	
= λ ·

log
(

tτ−1yi+Tτ−1
tτ−1(a·ȳ+(1−a)li)

)

log(1 − tτ−1)
+ (1 − λ) · ϵe

i,τ−1
� (A13)

	 = ϵe
i,τ .� (A14)

The updating mechanism is thus also independent of the rescaling by (1 − f(t)) and 
ϵe

i,τ (f) = ϵe
i,τ . Finally, consider the updating rule for local perceptions:

	
le
i,τ (f) = λ ·

aȳ(f) − (1−tτ−1)−ϵ(tτ−1yi(f)+Tτ−1(f))
tτ−1

a − 1
+ (1 − λ)le

i,τ−1
� (A15)

Substituting the expression for the actual transfer Tτ−1(f) = (1 − f(t))Tτ−1 as well as 
yi(f) and ȳ(f) into the expression yields

	
le
i,τ (f) = λ ·

a(1 − f(t))ȳ − (1−tτ−1)−ϵ(tτ−1(1−f(t))yi+(1−f(t))Tτ−1)
tτ−1

a − 1
+ (1 − λ)le

i,τ−1� (A16)

	
= λ(1 − f(t))

aȳ − (1−tτ−1)−ϵ(tτ−1yi+Tτ−1)
tτ−1

a − 1
+ (1 − λ)le

i,τ−1.� (A17)

For initialization, we set le
i,0(f) = li(f) = (1 − f(t))li = (1 − f(t))le

i,0. It follows that

	
le
i,1(f) = λ(1 − f(t))

aȳ − (1−tτ−1)−ϵ(tτ−1yi+Tτ−1)
tτ−1

a − 1
+ (1 − λ)(1 − f(t))le

i,0
� (A18)

1 3

638



Public Choice (2026) 207:611–644

	 = (1 − f(t))le
i,1� (A19)

Going one period forward, we find that

	
le
i,2(f) = λ(1 − f(t))

aȳ − (1−tτ−1)−ϵ(tτ−1yi+Tτ−1)
tτ−1

a − 1
+ le

i,1(f)� (A20)

	
= λ(1 − f(t))

aȳ − (1−tτ−1)−ϵ(tτ−1yi+Tτ−1)
tτ−1

a − 1
+ (1 − λ)(1 − f(t))le

i,1
� (A21)

	 = (1 − f(t))le
i,2.� (A22)

By the same argument, it follows that le
i,τ (f) = (1 − f(t))le

i,τ  for all τ = 0, 1, . . . , i.e., 
local perceptions are rescaled by (1 − f(t)). Substituting this expression into the voting 
rule yields

	
Vi,τ (f) =

{ 1if (1 − t)ϵ · [a · ȳ(f) + (1 − a) · le
i,τ (f)] > yi(f)

0if (1 − t)ϵ · [a · ȳ(f) + (1 − a) · le
i,τ (f)] = yi(f)

−1if (1 − t)ϵ · [a · ȳ(f) + (1 − a) · le
i,τ (f)] < yi(f),

� (A23)

which implies that

	
Vi,τ (f) =

{ 1if (1 − t)ϵ · (1 − f(t)) · [a · ȳ + (1 − a) · le
i,τ ] > (1 − f(t))yi

0if (1 − t)ϵ · (1 − f(t)) · [a · ȳ + (1 − a) · le
i,τ ] = (1 − f(t))yi

−1if (1 − t)ϵ · (1 − f(t)) · [a · ȳ + (1 − a) · le
i,τ ] < (1 − f(t))yi,

�(A24)

and, consequently, that Vi,τ = Vi,τ (f), as the factor (1 − f(t)) cancels out on both sides 
of the (in)equalities. Homogeneous tax avoidance thus does not affect voting behavior for 
updating beliefs about the local income. The results we provide in the main text for full tax 
enforcement, therefore, hold for the general case with successful tax avoidance by agents. 
Note that this result is crucially dependent on the assumption that tax avoidance is homo-
geneous and does, in particular, not depend on the level of gross income yi. If that is not 
the case, the factor (1 − f(t, y)) will no longer cancel out on both sides of the inequalities 
for the voting decision and might alter agents’ votes. An interesting extension of the model 
might thus be to integrate income-dependence into the tax avoidance decision or even to let 
the avoidance decision be affected by the decisions of an agent’s link-neighbors.
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Appendix C

Dynamic voting behavior for varying weight of the global signal

See Fig. 13.

Fig. 13  The figure shows the chosen tax rates for a dynamic updating process for beliefs about ϵ with 
different error-adjustment parameters λ ∈ {0.25; 0.5; 0.75; 1}. All simulations are conducted for ρ = 8 
and a true ϵ = 0.5. The upper four panels correspond to the case of “high” a = 0.75, while the lower four 
panels report the results for “low” a = 0.25. It is immediately obvious that strong misperceptions about 
the true societal mean a < 0.5 make convergence and learning more unlikely, as the voting behavior for 
the low a is consistently oscillating without any sign of convergence for all but one case. By contrast, 
almost immediate convergence is achieved in all cases for high a. Improving the accuracy of beliefs a can 
thus foster convergence to the unbiased state and Fig. 15
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Appendix D

Dynamic voting behavior for taxation inefficiency with bounded beliefs

See Figs. 14, 15.

Fig. 15  The figure shows the chosen tax rates for the dynamic updating process for ϵ with different error-
adjustment parameters λ ∈ {0.25; 0.5; 0.75; 1} with a lower bound for ϵi ≥ 0. All simulations are con-
ducted for a = 0.5, ρ = 8 and a true ϵ = 0.5. As is immediately visible from the figure compared to the 
scenario without such a lower bound in Fig. 10, the lower bound on ϵi has no effect on the chosen tax rates

 

Fig. 14  The figure shows agents’ 
beliefs about the elasticity of 
taxable income ϵ against their 
pre-tax incomes yi for ρ = 8, 
a = 0.5, λ = 0.25 and the true 
ϵ = 0.5. Beliefs for poor agents 
converge to zero quickly, while 
the beliefs of richer agents are 
unaffected compared to the 
benchmark without bounds in 
Fig. 9
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