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Abstract

This paper shows that agent inattention to taxes generates a time-inconsistency
problem in the choice of tax policy. In equilibrium, inattention leads to inefficiently
high tax rates and a taxation bias emerges. Combining structural and sufficient
statistics approaches, we quantify the magnitude and the welfare effects of this policy
distortion for US income tax rates, and find that the taxation bias is large, alters
the progressivity of income taxes, and significantly reduces social welfare. Overall,
our findings shed new light on the policy and welfare implications of inattention

and misperceptions.
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1 Introduction

A growing body of evidence reveals that individuals tend to be inattentive to opaque
financial fees, add-on charges, and non-salient taxes. This inattention influences their
behavior and thus a wide range of economic outcomes (see Gabaix, 2019, for a review).
In the context of taxation, inattention reduces individual responsiveness to taxes (Chetty
et al., 2009; Abeler and Jéager, 2015). It is thus usually interpreted as reducing tax-
induced distortions in agents’ behavior, thereby improving economic efficiency and war-
ranting higher optimal tax rates (Goldin, 2015; Taubinsky and Rees-Jones, 2018; Farhi
and Gabaix, 2020).

Yet, recent evidence shows that, far from ignoring taxes, inattentive agents tend to
rely on particular beliefs, heuristics, or rules of thumb when taxes are opaque (Rees-
Jones and Taubinsky, 2020; Morrison and Taubinsky, 2021). This implies that agents’
tax perceptions, and thus their behavior, are shaped both by their attention to taxes and
by the priors on which they rely. As a result, inattention reduces individual responsiveness
to taxes by anchoring taxpayer perceptions on their priors. The effects of inattention on
economic efficiency and optimal tax rates are thus ambiguous, as they depend on these
priors.

Building on this insight, the present paper analyzes the interplay between agent inat-
tention to taxes and the government’s choice of tax policy. The key take-away is that
the anchoring effect of inattention creates a time-inconsistency problem in the choice of
tax policy. In equilibrium, this leads to inefficiently high tax rates and a tazation bias
emerges. This finding highlights that inattention can actually reduce economic efficiency,
and echoes empirical work showing that reductions in tax salience are accompanied by
increases in tax rates, even in settings where optimal tax rates are unlikely to increase
(Finkelstein, 2009; Cabral and Hoxby, 2012).1 Overall, our analysis sheds new light on

the policy and welfare implications of inattention and misperceptions.

!Cabral and Hoxby (2012) analyze the impact of property tax salience on property tax rates through
variations in tax escrow. Because tax escrow is unlikely to affect the demand for property, optimal
property tax rates are unlikely to be affected, such that the higher observed tax rates provides direct
evidence of a taxation bias. Finkelstein (2009) studies the adoption of electronic tolls in a setting which
is a priori not immune to changes in optimal tax rates. However, her findings probably reflect a taxation

bias, because we show that optimal tax rates should actually decrease rather than increase in this setting.



Our first and main contribution is to show that inattention induces a taxation bias.
The analysis begins with a stylized, yet insightful, model (Section 2). We consider a
representative agent economy in which a revenue-maximizing government levies a linear
tax rate that negatively affects labor supply. Agents’ perceived tax rate is given by a
weighted average between the actual tax rate and agents’ prior, where the weight attached
to the former measures attention devoted to taxes (Gabaix, 2019). To build the intuition,
we assume that agents’ prior coincides with the actual tax rate. This implies that agents
correctly perceive the tax rate. Consequently, the optimal policy is unaffected by taxpayer
inattention and follows a standard inverse elasticity rule (Dupuit, 1844; Ramsey, 1927).
Yet, we show that the equilibrium policy follows a modified inverse elasticity rule, where
the elasticity of labor supply is scaled by agent attention to taxes. When agents are not
fully attentive, the equilibrium tax rate is thus above the optimal revenue-maximizing
tax rate and the government is unable to reach the top of the Laffer curve.

The intuition behind this result is that inattention anchors agents’ tax perceptions on
their prior. This creates an incentive for the government to implement policy deviations
that taxpayers are going to partially ignore. However, because the prior adjusts in equi-
librium, these policy deviations turn out to be inefficient ex post.2 In other words, the
anchoring effect of inattention makes the government’s policy time-inconsistent and leads
to discretionary policymaking in the absence of a credible commitment technology. For-
mally, the taxation bias is defined as the difference between the tax rate under discretion
and that under commitment. We find that it is proportional to agent inattention.

Turning to a general framework, we derive necessary and sufficient conditions for the
existence of a taxation bias (Section 3). We consider a Ramsey problem in which a welfare-
maximizing government levies a linear tax rate to redistribute resources across agents with
heterogeneous earnings skills. Agents’ labor supply depends on their tax perceptions
captured through (skill-specific probabilistic) posteriors which can be any function of
actual tax policy and agent priors, thereby nesting a wide range of perception models and
allowing for misperceptions in equilibrium. We show that a taxation bias arises whenever

(i) agent prior influences their posterior, and (ii) actual tax policy influences agent prior

2We rely on a static model and therefore refer to an equilibrium adjustment. We show in the
Appendix that our static model can be interpreted as the steady state of a dynamic model in which

taxpayers dynamically learn about the tax rate.



in equilibrium. Importantly, these conditions do not hinge on the government’s objective
nor on taxpayers’ heterogeneity, but on agent perception formation. Reviewing empirical
evidence on perception formation, we conclude that these conditions are likely to hold in
practice, which supports the existence of a taxation bias.

Our second contribution is to combine structural and sufficient statistics methods to
show how the magnitude of the taxation bias can be measured empirically, and to estimate
this magnitude for income taxes in the US (Section 4). To this end, we develop a tractable
and microfounded model in which agents’ tax perceptions result from a Bayesian learning
model with a choice of information (Sims, 2003; Gabaix, 2019; Mackowiak et al., 2021).3
That is, taxpayers are endowed with a prior about the tax policy and endogenously choose
how attentive they are to taxes. We allow the prior to be systematically biased to account,
for instance, for the underestimation of marginal tax rates (Rees-Jones and Taubinsky,
2020). In particular, this approach captures the use of biased rules-of-thumb as default,
while allowing taxpayers to improve their tax perceptions if they find it optimal to do so
(Morrison and Taubinsky, 2021).

Deriving a sufficient statistics formula for the taxation bias, we show that the relevant
sufficient statistics are the actual income tax rate, the elasticity of earnings with respect to
the perceived marginal net-of-tax rate, the government’s taste for redistribution, and the
income-weighted average attention. Combining existing elasticity and attention estimates
from the empirical literature with our endogenous attention model, we find that the
taxation bias induces a 6 percentage point increase in US income tax rates. Since US
income taxes can be well approximated by a linear tax rate of 29.5 percentage points,
this corresponds to a 20 percent increase in relative terms, suggesting that the taxation
bias is large.

While this estimate is sensitive to the value of attention, it is unaffected by systematic
biases in agent prior, if any. This emphasizes that whether agents misperceive tax rates
is (to a first order) irrelevant for the magnitude of the taxation bias. The reason is
that misperceptions similarly affect tax rates under discretion and commitment, thereby

leaving the difference between the two (largely) unaffected. However, accounting for

3We adopt a rational inattention framework, given the strong empirical support for the endogeneity
of attention. For instance, Hoopes et al. (2015) find that tax deadlines or particular news events drive
taxpayers’ online information searching, while Taubinsky and Rees-Jones (2018) show experimentally

that tripling the tax rate nearly doubles agents’ attention to taxes.



misperceptions turns out to be crucial for welfare.

Our third contribution is that of studying the welfare implications of inattention,
accounting both for the taxation bias and potential misperceptions (Section 5). On
the one hand, taxpayer inattention leads to the emergence of a taxation bias. This
decreases economic efficiency and generates welfare losses by creating a distortion in tax
policy. On the other hand, taxpayer inattention tends to exacerbate misperceptions. If
these misperceptions consist of agents underestimating their marginal income tax rates,
inattention improves economic efficiency and generates welfare gains by reducing tax-
induced distortions (Liebman and Zeckhauser, 2004; Rees-Jones and Taubinsky, 2020).
As a result, the net welfare effect of inattention is ambiguous, and it can be positive if
inattention is associated with relatively large underestimation.

In order to gauge the sign and magnitude of the net welfare effect for US income
taxes, we rely on the work of Rees-Jones and Taubinsky (2020) who estimate that agents
underestimate their marginal income tax rates by 19 percent on average. Combined
with existing attention estimates, this implies that the net welfare effect of inattention is
positive. More precisely, inferring the government’s taste for redistribution from current
taxes, we find that the net increase in welfare due to inattention is equivalent to a $125
increase in annual consumption per taxpayer. Without a taxation bias, these welfare gains
would be 22 percent larger. This estimate of the welfare losses attributable to the taxation
bias is conservative, as we assume that each dollar collected by the government through
higher tax rates is fully redistributed to taxpayers. As a result, the large efficiency costs
associated with the taxation bias are in part offset by equity gains in our simulations.

Fourth, we extend the analysis to nonlinear tax schedules (Mirrlees, 1971; Saez, 2001),
and show that the taxation bias also affects the progressivity of income taxes (Section 6).
Indeed, discretionary increases in the marginal tax rate at a given income depend on the
degree of attention of agents at (or close to) this income level. As a result, the positive
correlation between income and attention leads to larger increases in marginal tax rates
at low income levels. Importantly, this distortion in the progressivity of the tax schedule

increases the welfare losses associated with the taxation bias by 135 percent.*

4This distortion in the shape of nonlinear income tax schedules also has potentially important implica-
tions for the inverse-optimum literature which aims at inferring the government’s objective function from
the progressivity of current tax schedules (Bourguignon and Spadaro, 2012; Lockwood and Weinzierl,

2016; Jacobs et al., 2017).



Last, we discuss the role of information asymmetries, tax complexity and competi-
tive politics in the context of taxation bias (Section 7). Discretionary policy deviations
are hardly observable because of information asymmetries, which makes it difficult to
hold the government to account and to enforce commitment policies. In this regard, tax
simplification or competitive politics may increase agent attention to taxes, but they are
unlikely to alleviate the time-inconsistency problem faced by the government. Conse-
quently, it seems that existing institutions fail to offer a credible commitment technology

and that solutions to the taxation bias would require major institutional changes.

This paper builds a bridge between the field of behavioral public economics (Bernheim
and Taubinsky, 2018), fiscal illusion literature (Buchanan, 1967) and the literature on the
discretionary nature of policymaking (Kydland and Prescott, 1977).

It adds to the growing field of behavioral public economics by showing that agents’
inattention to taxes creates a time-inconsistency problem that leads to significant dis-
tortions in tax policies. Previous papers analyzing tax policy with behavioral agents all
adopt a normative stance, implicitly characterizing tax policy under commitment (Goldin,
2015; Gerritsen, 2016; Allcott et al., 2018; Farhi and Gabaix, 2020; Moore and Slemrod,
2021). Incidentally, issues of time-inconsistency do not arise in these papers, because
they treat agents’ tax perceptions as a sufficient statistic and do not model the channels
through which tax perceptions adjust. Building on recent empirical evidence (Gabaix,
2019; Rees-Jones and Taubinsky, 2020; Morrison and Taubinsky, 2021), we explicitly
model tax perception formation and distinguish between agent attention to taxes and
agent priors about taxes. The anchoring effect of inattention then naturally gives rise to
a taxation bias. While our focus is on income taxes, a taxation bias can arise with any tax
instrument. For instance, in subsequent work focusing on consumption taxes, Furukawa
(2021) studies the emergence of a taxation bias through a deadweight loss analysis.?

The concept of fiscal illusion can be traced back to Mill (1848). Its modern roots
lie in the public choice literature which argues that an inefficient and self-aggrandizing

government will take advantage of a less visible tax system to grow more than would

SFurukawa (2021) considers a Bayesian learning model in a representative agent setting. He assumes
that agents’ demand for consumption is linear, which implies that the taxation bias no longer depends
on agents’ tax elasticity. Moreover, he does not consider potential misperceptions in equilibrium, which

leads to the conclusion that eliminating inattention is always desirable.



be socially desirable (Buchanan, 1967; Oates et al., 1985). We add to this literature by
showing that agents’ inattention to taxes creates a taxation bias by itself. This implies
that a welfarist government, that is neither inefficient nor self-aggrandizing, grows beyond
the optimum whenever taxpayers are not fully attentive to taxes. This is a novel and
broader microfoundation for fiscal illusion which provides a new rationale for some of the
recent findings of Finkelstein (2009) and Cabral and Hoxby (2012).

Following the seminal paper of Kydland and Prescott (1977), the discretionary na-
ture of policymaking has mostly been analyzed in the context of fiscal and monetary
policies (Barro and Gordon, 1983a; Billi, 2011; Halac and Yared, 2014; Dovis and Kir-
palani, 2020), and capital taxation (Eichengreen, 1989; Farhi et al., 2012; Scheuer and
Wolitzky, 2016; Saez and Stantcheva, 2018). Yet, our analysis reveals that the anchoring
effect of inattention provides a natural justification for the timing assumption which is
central to this literature. This suggests that commitment issues could arise in virtually
any setting where inattention and information frictions have been documented (Coibion
and Gorodnichenko, 2015; Gabaix, 2019). Hence, the insight that agents’ inattention
leads to time-inconsistency issues probably extends to a wide variety of settings in which

the framework developed in this paper could be fruitfully applied.

The rest of the paper is organized as follows. Section 2 introduces the taxation bias
in a stylized model. Section 3 extends the analysis to a general setting in which we
provide necessary and sufficient conditions for the emergence of taxation bias. Section
4 presents a structural calibrated model and derives a sufficient statistics formula for
the taxation bias that we take to data. Section 5 turns to the welfare implications and
Section 6 provides an extension to nonlinear tax schedules. Section 7 discusses the role
of information asymmetries, tax complexity and competitive politics. The final section

concludes. All proofs are presented in the Appendix.

2 Taxation bias in a stylized model

Canonical problem. Consider the canonical labor income tax problem in which the
government sets a linear tax rate 7 to maximize tax revenue. Agents’ labor supply

decisions are negatively affected by the tax and determine aggregate earnings Y (1 — 7).



The tax revenue function is 7Y (1 — 7), has an inverted U-shape and is nil when the
tax rate is equal to 0 or 100%. As is well-known (e.g. Piketty and Saez, 2013), the
revenue-maximizing tax rate follows an inverse elasticity rule and is equal to

1

r_ 1
T =1 (1)

where e is the elasticity of aggregate earnings with respect to the net-of-tax rate. Intu-

r

itively, 7" is such that the positive mechanical effect M" = Y (1 — 77) dr from a small

increase in the tax rate dr balances out the negative fiscal externality F" = 7" YA-me qr

1—77

induced by the reduction in earnings.

Perceptions and inattention. Assume now that taxpayers are unable to perfectly
observe the tax rate because of information frictions. They must nonetheless form an
estimate of the latter to decide how much to work. Call this estimate the perceived tax
rate 7 and suppose it is determined by a convex combination of a common prior 7 and

the actual tax rate 7

T=Er+(1=8)7, (2)

where the weight ¢ € [0,1] is a measure of taxpayer attention to taxes.® Indeed, when
¢ = 1, taxpayers perfectly observe the actual tax rate whereas, when £ = 0, they are
completely inattentive and fully anchor their perception on their prior. Since earnings

choices depend on the perceived tax rate, aggregate earnings now write Y (1 — 7).

Choice of tax policy. The government sets its tax policy taking agents’ prior and
attention into account. Formally, it maximizes tax revenue 7Y (1 — 7) subject to the tax
perception model (2), which remains a concave problem with respect to the actual tax
rate 7. This leads to a policy function 7(&, 7) that is decreasing in taxpayers’ prior 7 and

attention parameter &

DUO7 - f 2 >1 - e
(€, 7) = § - (3)
1 otherwise

where e is the elasticity of aggregate earnings with respect to the perceived net-of-tax

rate.” The solution is interior when agent attention or prior are high enough, otherwise

6Gabaix (2019) argues this is a unifying reduced-form framework that encompasses many behavioral

biases and attention theories.
"This corresponds to the structural elasticity parameter pinned down by agents’ preferences.



the government chooses to impose a 100% tax. Tax policy only coincides with the inverse
elasticity rule when agents are fully attentive to taxes (£ = 1).

To understand why inattention leads to deviations from the inverse elasticity rule,
suppose taxpayers’ prior is that the government implements it (7 = 7"). Then, starting
from this policy (7 = 77), any increase in the tax rate dr generates the same positive
mechanical effect as before M = M", but a different negative fiscal externality F =
EFT. Indeed, the reduction in earnings now depends on the change in the perceived tax
rate equal to d7 = &dr, since inattentive taxpayers only observe a fraction £ of the
tax increase. In other words, inattention reduces agent responsiveness to tax changes,
because it anchors agents’ perceptions on their prior. As a result, when agents are not
fully attentive, the mechanical effect outweighs the fiscal externality and the government
systematically implements a higher tax rate.

Figure 1 plots tax policy 7(&,7) as a function of agents’ prior for different attention
levels, showing that small information frictions generate notable deviations in tax policy.
If agents’ prior is that the government implements the inverse elasticity rule — 7" = 75%
assuming ¢ = 0.33 — the government chooses a tax rate of 82% when the attention
parameter is £ = 0.75 (point A), and a tax rate of 787% when the attention parameter is

£ =10.90 (point B).®

[Figure 1 about here]

Equilibrium. Yet, in equilibrium, (i) neither taxpayers nor the government has an
incentive to deviate, and (ii) taxpayers’ actions and perceptions are mutually consistent
with the government choice of tax policy. To build the intuition, we focus here on rational
equilibria in which agents’ prior is correct 7 = 7°4, and defer to Section 3, the introduction
of other equilibria (e.g. with misperceptions).

Plugging this equilibrium condition into the policy function (3), we show that the
equilibrium tax policy follows a modified inverse elasticity rule, in which the elasticity
parameter is scaled by agents’ attention to taxes:

eq __ 1
T T (4)

8Gabaix (2019) states (p. 5) that "on average, the attention parameter estimated in the literature
is 0.44, roughly halfway between no attention and full attention", while adding that "attention is higher

when the incentives to pay attention are stronger", which should be the case for a 75% tax on income.



Graphically, the equilibrium is represented by the point at which the 45-degree line
(7 = 7°9) intersects the policy function (3). This reveals that small information rigidities
lead to large changes in actual policy. In a rational equilibrium, the tax rate is equal to
80% when the attention parameter is & = 75% (point C), and is equal to 77% when the

attention parameter is £ = 90% (point D).

Taxation bias. Because we consider a rational equilibrium in which agents’ perceptions
are correct, the Laffer curve is unaffected by taxpayers’ inattention in equilibrium. Hence,
the optimal equilibrium policy is the standard inverse elasticity rule, 7* = 7" (point E).
As this would be the policy implemented by a social planner who can credibly commit
to its tax policy, we refer to 7* as the optimal policy under commitment and it is, by
definition, the optimal equilibrium policy in the presence of information frictions.

However, we have seen that in the presence of inattention, the government systemati-
cally deviates from the standard inverse elasticity rule and that the equilibrium policy 74
is instead characterized by a modified inverse elasticity rule. This is because the optimal
policy 7* is time-inconsistent; even though the government would prefer to implement
this policy ex ante, it will systematically deviate ex post. This time-inconsistency prob-
lem in the choice of tax policy arises because of the anchoring effect of inattention and
restricts the set of implementable policies in equilibrium.? As a result, the government
is unable to reach the top of the Laffer curve and the equilibrium tax rate is inefficiently
high.

We call this phenomenon the tazation bias in analogy to the inflation bias (Barro and
Gordon, 1983a), because in both situations, the government’s willingness to deviate ex
post reflects the discretionary nature of policymaking. Hence, inattention resurges the
possibility that discretionary policies lead to inefficient outcomes (Kydland and Prescott,
1977). Defining the taxation bias as the difference between the tax rate under discretion
and the tax rate under commitment, we have

x (1_6)6
(I1+&)(1+4+e) —

(5)

T — 7

implying that the taxation bias is strictly positive when agents are not fully attentive to

taxes (£ < 1). Moreover, the (absolute) size of the taxation bias increases with agents

9In Barro and Gordon’s (1983a) words, "the equality of policy expectations and realizations is a

characteristic of equilibrium — not a prior constraint" (p. 591).



inattention 1 —¢ and with the elasticity e, as they intuitively both make policy deviations

relatively more attractive.

Discretionary policies due to inattention? This stylized model provides distinctive
predictions regarding the effect of inattention on tax rates under commitment and under
discretion. In the former case, the tax rate should not respond to variations in inattention,
while in the latter case, the tax rate increases with inattention. These sharp predictions
hinge on the assumption of a rational equilibrium, which implies that information frictions
have no impact on labor supply in equilibrium and, therefore, cannot affect the optimal
equilibrium policy.

Interestingly, Cabral and Hoxby (2012) estimate the effect of property tax salience on
property tax rates, looking at variations in tax salience induced by tax escrow. Because
tax escrow materializes after the purchase, it is unlikely to affect the demand for property.
Moreover, they report that perceptions about property tax rates are unbiased in their
data. As a result, property tax rates under commitment should not respond to variations
in the salience of tax escrow. Yet, Cabral and Hoxby (2012) find that tax rates are
higher when they are less salient. In related work, Finkelstein (2009) uses the adoption
of electronic toll collection as a natural experiment and reaches a similar conclusion.!”
This suggests that policymaking is discretionary and provides suggestive evidence for the

existence of a taxation bias.

Generalization. To build the intuition, we have analyzed in this section a static rep-
resentative agent model in which attention is exogenous, and in which the government
implements a linear tax policy to maximize tax revenue. Despite its simplicity, this model
goes a long way in capturing the essence of the taxation bias.

As we show in the Online Appendix, it can be easily extended to dynamic settings.

OFinkelstein (2009) reports that individuals tend to (slightly) overestimate tolls. Such systematic
misperceptions are hardly reconcilable with the rational equilibrium considered in the stylized model.
Hence, the sharp prediction of the stylized model does not apply directly here. Nevertheless, the rest
of the paper extends the analysis to account for potential equilibrium misperceptions. In the presence
of overestimation, an increase in inattention leads in equilibrium to an increase or a decrease in the tax
rate under discretion (depending on the degree of overestimation), but always leads to a decrease in the
tax rate under commitment. Consequently, the observed increase in the tax rate arguably reflects the

discretionary nature of policymaking and is consistent with the emergence of a taxation bias.

10



These extensions reveal that the equilibrium of the static model coincides with the steady
state of a dynamic model in which taxpayers learn tax rates dynamically over time.!!
This type of dynamic learning provides an intuitive justification for taking agents’ prior
as given when setting tax policy under discretion: taxpayers’ prior depends on the history
of tax policies and is thus independent of current tax policy.

Furthermore, we show that long-run sophistication of the government — e.g. that
it internalizes taxpayers’ dynamic learning — still leads to inefficiently high tax rates in
the steady state. This indicates that imposing further constraints on the government is
unlikely to eliminate the taxation bias, although this could undoubtedly limit the extent
to which governments deviate. We discuss these issues in Section 7.

Yet, this stylized model misses important policy-relevant characteristics of the econ-
omy. In the remainder of the paper, we broaden the scope of the analysis to better

comprehend the taxation bias and its welfare implications.

3 General model for the taxation bias

This section introduces a broader framework that features a welfarist government, het-
erogeneous agents, and a broad perception model allowing for endogenous attention and
arbitrary biases. The aim of this section is to identify necessary and sufficient conditions
for the emergence of a taxation bias. We find that these conditions hinge essentially on

agents’ tax perceptions formation.

3.1 Setup

Consider a population of heterogeneous agents indexed by their productivities w which are
private information and distributed from a well-defined probability distribution function
fw(w). The government levies a linear income tax that agents are unable to freely observe,
because of information frictions; the tax rate 7 and the demogrant R are thus random

variables from the agents’ point of view. We assume away income effects such that agents’

1Tt would therefore be wrong to interpret the static model as one in which the government per-
petually tries to fool taxpayers (see the Online Appendix for a discussion). Similarly, the equilibrium
condition that the prior adjusts to actual tax policy should not be interpreted as an assumption about
the sophistication of taxpayers; taxpayers need not anticipate the government’s incentive to deviate, and

need not strategically incorporate this deviation into their perceptions.

11



perceived tax rate 7 is a sufficient statistic for agents’ consumption and earnings decisions
that we denote ¢(7; w) and y(7; w).'? Let V(7, 10, Ro; w) be the associated indirect utility
which depends on the actual tax rate 7y, and the actual lump sum transfer R,.

We try to remain as agnostic as possible regarding the tax perception formation
process of taxpayers. We directly capture their (posterior) perceptions by assuming that
there is a well-defined probability distribution function of perceived tax rates fz(7|7mo; w)
that may vary with productivity w and the actual tax rate 7. We also assume there is a
common prior or default, represented by the probability distribution function ¢(7), but
we do not make any assumption about the relationship between the two.

The government sets the tax policy to maximize a social welfare function summing an
increasing and weakly concave transformation G(.) of taxpayers’ indirect utilities V().
The government chooses a target tax schedule (7,, R;) implemented up to the realization
of an implementation shock ¢ that we introduce as an underlying source of uncertainty
to ensure that, for example, rationally inattentive taxpayers have an incentive to learn
in equilibrium.'® The actual tax rate is then given by 79 = 7, + ¢ where 9 is white noise
drawn from an exogenous distribution fg(¥) which is common knowledge. We assume
that the actual demogrant Ry adjusts to the realization of the implementation shock ¢
such that the government budget constraint is always binding.

The government’s problem writes

max Eﬂ{ / / G(V(%,TO,R; /ﬁz,w)> Fo (71703 w) fo(w)drdw (6)

Tg, Ry

s.t. // Toy(T;w) fz(7|70;w) fu(w)drdw > Ry + Exp (7)

where Fxp is an exogenous expenditure requirement, and Fy is the expectation over the

implementation shock .

3.2 Tax policy under discretion

When solving problem (6), the government cannot credibly commit to a predefined tax

policy because of the time-inconsistency problem discussed in Section 2. As a result, the

12We microfound this representation of agents’ behavior in a setting with quasi-linear utilities in

Section 4 and show in Online Appendix E how the results extend with income effects.
13By creating a source of randomness, implementation shocks allow us to formally close the model,

as for instance in Maté&jka and Tabellini (2020).

12



government cannot directly change the taxpayers’ prior about the tax policy (e.g. with
a public announcement) and must take this prior as given when choosing its tax policy.
While the problem under consideration is fundamentally simultaneous, it can be equiv-

alently described by the following sequence of events:

0. Agents are endowed with a common prior ¢(7) and the distribution of skills is f,,(w).

1. The discretionary government sets the target tax policy (7,, R,) to maximize the

expected value of its objective function (6).

2. The actual tax rate 7y = 7, + ¥ is implemented up to an implementation shock

drawn from a known distribution fg(¥).

3. Taxpayers’ posterior distribution of beliefs f;(7|m;w) adjusts, and they decide how

much to consume and earn.

4. The government levies taxes and redistributes through the demogrant R, satisfying

the resource constraint (7).

The government understands that taxpayers will gather information and adjust their
decisions in reaction to its choice of tax policy. It therefore ‘plays first’ in the above-
described sequence of events. However, it treats the prior distribution ¢(7) and the skill
distribution f,(w) as predetermined state variables. As a result, the government does
not have a particular strategic advantage from ‘playing first’ — thus reflecting the simul-
taneous nature of the problem. Importantly, the government is as rational and informed
as in a standard optimal tax model and the novelty relates to the presence of information

frictions on the taxpayer side.

Proposition 1. The discretionary taz policy (74, Ry) is characterized by

B [{ [ [v=C] i war

mechanical & welfare effects

+/{G;V)+Toy} df#;l;o;w))

direct behavioral effects

q(

.)dT }fw(w)dw] =0 (8)

s B [[ [F2 1] trims ) uwhdra]| =0 o)
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together with the resource constraint (7) and where p represents the social marginal cost

of public funds.

The target tax rate 7, is pinned down by first-order condition (8) which captures
the (expected) effects of a marginal increase by dr,. The first line relates to changes
in allocations when the distribution of perceptions remains fixed. It corresponds to the
standard mechanical and welfare effects; a marginal increase in the tax rate mechanically

increases tax revenue by ydr, additional dollars, but reduces taxpayers’ consumption and

thus welfare by <Xy dr, dollars,

The second line relates to changes in the distribution of perceptions and thus captures
behavioral effects from the reform. Indeed, earnings responses transit through variations
in the posterior distribution fz(7|m,w) of perceived tax rates 7. A marginal increase of
d7 in the perceived tax rate thus reduces tax revenue by 7oy(7)d7. Moreover, because
agents misoptimize, the envelope theorem no longer applies and a marginal deviation from
taxpayers’ perceived rate induces a welfare cost equal to Wd%. This new welfare effect
introduces a corrective motive for taxation in the presence of misperceptions common to

optimal tax models with behavioral agents (Gerritsen, 2016; Farhi and Gabaix, 2020).

Condition (9) states that in the absence of income effects, social marginal welfare

¢'(v)

weights g = =, average to 1 at the optimum, and the government is indifferent between

having an additional dollar or redistributing an additional dollar (Saez, 2001).

3.3 Equilibrium, commitment and the taxation bias

Equilibrium. Given the structure of the problem, the only free variables are the gov-
ernment’s target tax rate 7,, the posterior distribution fz(7|7,w) capturing agents’ per-
ceived tax rates, and the equilibrium distribution of the common prior (7). Arguably, in
equilibrium, agent’s prior may somehow be related to the actual tax policy. We formalize

the equilibrium concept in Definition 1.

Definition 1 (equilibrium). Given the distribution of the implementation shock fo(¥),
the equilibrium is a set of target tax rate 7, chosen by the government and attention

strategies chosen by the agents such that

(a) Given the prior distribution §(T), the target tax rate TJ4 solves the government’s

problem.
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(b) Given the prior distribution ¢(7), agents’ posterior distribution fz(7|ro,w) follows

from agents’ attention strategies.

(¢c) The common prior distribution adjusts to the target policy of the government such
that §(7) = I'(1,759).

This equilibrium definition is general enough to encompass many different models of
perceptions. Conditions (a) and (b) ensure that neither the government nor the agents
have an incentive to deviate; while condition (c) ensures that agents’ prior and actual tax
policy are mutually consistent in equilibrium. Specifically, the condition ¢(7) = I'(7, 759)
allows us to consider a variety of equilibrium concepts, with or without perception bi-
ases. !

In equilibrium, the discretionary tax policy is generally suboptimal. To formalize
this point, we now analyze the equilibrium welfare-maximizing tax policy. Implicitly,
this is the policy described in papers studying optimal taxation with behavioral agents
(e.g. Farhi and Gabaix (2020)). It coincides with the tax policy implemented by a
government which, ex-ante, can credibly commit to implementing a given tax policy and
change taxpayers’ prior about the policy. We therefore refer to it as the tax policy under

commitment.

Commitment policy. A government which can credibly commit to a predefined policy
has to take into account the impact of its choice of tax policy on agents’ prior. Hence,
the commitment tax policy solves the government’s problem (6) subject to the additional
feasibility condition that agents’ prior and actual tax policy realizations are mutually
consistent in equilibrium (condition (c) in Definition 1).

Proposition 2. The commitment tax policy (75, R}) is given by

) Eﬂ[/{/[_G/Z(,V)y+y]f%(7|70;w)d71

mechanical & welfare effects

direct & equilibrium behavioral effects

)+ B [[[E2 1] el o) putwiiraa] o (1)

14For instance, in a rational equilibrium in which taxpayers’ prior coincides with the actual distribution

of tax rates, I'(,7,) is the pdf of 7,9 + .
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together with the resource constraint (7) and where p represents the social marginal cost

of public funds. This is the policy implemented in a commitment equilibrium.

Proposition 2 characterizes the commitment tax policy. The main difference between

Propositions 1 and 2 is that the change in agents’ perceived tax rate in equation

df (7| o5w)
dry
(10) now reflects both the direct and equilibrium impact of the change in tax policy. In

other words, it encapsulates the equilibrium adjustment of agents’ prior.

Taxation bias. The discrepancy between the discretionary and commitment equilibria
constitutes a taxation bias. It is a measure of the deviation from the ex-post optimal

feasible tax policy ;.

Definition 2 (taxation bias). The tazation bias is the difference between the equilibrium

tax rates under discretion Tgeq and commitment TQ* .

The taxation bias arises from the government’s inability to credibly commit to a tax
policy, because of the time-inconsistency that can result from an equilibrium adjustment
in taxpayers’ perceptions. These deviations reflect the government’s inability to account
for equilibrium adjustments in agents’ perceptions ex-ante. Proposition 3 provides nec-

essary and sufficient conditions for the existence of a taxation bias.

Proposition 3. When both equilibria exist and are unique, there is a taxation bias if and

only if
Ey [ / / <GS}) + To:U) ( df%“g(:) i df;:;g) )f (w)dew] #0 (12)

(i) (i)

Intuitively, the left-hand side of (12) represents expected equilibrium behavioral effects
upon a marginal tax change. Hence, Proposition 3 shows there is a taxation bias when-
ever equilibrium responses are non-zero. More specifically, (12) decomposes equilibrium
responses into two distinct channels implying that a taxation bias emerges when both (i)
posterior perceptions are affected by prior beliefs, and (ii) prior beliefs are affected by

the government choice of tax policy in equilibrium.

3.4 Drivers of the taxation bias

Proposition 3 shows that a taxation bias emerges under two conditions. We discuss each

of these in turn, and argue they are likely to be satisfied in practice.
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(i) Should we expect posterior perceptions to be affected by prior beliefs?
From a theoretical perspective, this prediction is central to Bayesian updating and adopted
in many theories of perceptions and attention (Gabaix, 2019). It also arises in models
in which agents anchor their perceptions on a particular heuristic or default, which have
been discussed comprehensively in the context of taxation (Bernheim and Taubinsky,
2018). Even in instances in which the anchor is independent of prior beliefs — e.g. models
of salience (Chetty et al., 2009) or sparsity (Gabaix, 2014) in which the anchor is often
assumed to be nil — prior beliefs affect posterior perceptions through the (ex-ante) al-
location of attention. Indeed, prior beliefs drive the choice of attention and, therefore,
any changes in prior beliefs affect posterior perceptions through a change in taxpayer
attention.

Empirically, a large behavioral literature analyzes perception formation, both in the
lab and in the field, and supports this theoretical prediction (Coibion and Gorodnichenko,
2012, 2015; Armantier et al., 2016; Khaw et al., 2017). Moreover, there is compelling
evidence that agents’ attention increases with taxes (Hoopes et al., 2015; Taubinsky and
Rees-Jones, 2018; Morrison and Taubinsky, 2021), providing support for models in which
attention is endogenous and influenced by prior beliefs. Gabaix (2019) provides a meta-

analysis of attention variations across stakes.

(ii) Should we expect prior beliefs to be affected by tax policy in equilibrium?
The idea that equilibrium variables are affected by actual policy goes back to the Lucas
critique (Lucas Jr, 1976). Hence, prior beliefs about tax policy are, arguably, not deep
parameters immune to changes in tax policy. Beyond its theoretical appeal, this claim is
supported by the host of empirical evidence showing that taxpayers’ beliefs adjust with
time and experience (Sausgruber and Tyran, 2005; Fochmann and Weimann, 2013), and
are formed using heuristic linearizations of the actual tax system (Liebman and Zeck-
hauser, 2004; Rees-Jones and Taubinsky, 2020). More generally, people seem to report
beliefs that are surprisingly consistent with actual tax policy (Chetty et al., 2009; Cabral
and Hoxby, 2012; Taubinsky and Rees-Jones, 2018), although political partisanship may
bias some of these beliefs when it comes to redistributive tax policy (Alesina et al., 2020;

Stantcheva, 2020).1°

15 Arguably, this dependence should also translate into earnings choices. Chetty (2012) documents a

systematic difference between micro (capturing direct adjustments) and macro (capturing total adjust-
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4 Application and empirical magnitude

Having emphasized that empirical evidence on tax perceptions and observed tax policies
point to the existence of a taxation bias, we now gauge its magnitude. To this end, we
consider a restricted but fully tractable version of the general model from Section 3, where
we provide microfoundations of taxpayer behavior. Calibrating this structural model to
the US economy, we then carry out numerical simulations. Lastly, we derive a simple

sufficient statistics formula for the taxation bias that we take to data.

4.1 A tractable and microfounded model

We consider a setting in which agents make two types of decision. First, they decide on
their earnings y and consumption ¢, given their perceptions of the income tax. Second,
they decide on their attention to taxes ¢ which shape these perceptions. Relying on
standard assumptions, we present here the microfoundations of the tractable model used

in the empirical applications.

Earnings-consumption choice. We assume that taxpayers use a linear representation
T*(y) of the (potentially nonlinear) tax schedule T'(y) when making their consumption and
earnings decisions. Consequently, taxpayers only have to form estimates of the marginal

tax rate 7 and the intercept R.'¢

Assumption 1 (linear representation). Individuals use a linear representation of the tax

schedule T*(y) = 7y — R.

Without income effects, the tax level does not influence earnings choices which depend
only on agents’ average perceived marginal tax rate 7. We thus assume away income
effects in the body of the paper and leave the case with income effects to Online Appendix

E. More specifically, we assume agents hold quasi-linear and iso-elastic preferences in our

ments) estimates of the elasticity of taxable income, and rationalizes this difference by the existence of
adjustment rigidities such as information frictions at the micro level. The difference between these two

adjustments may well reflect an equilibrium adjustment in the prior.
16Beyond the fact that a linear approximation is usually a good approximation of existing tax schedules

(Piketty and Saez, 2013), empirical evidence suggests that people tend to use linear representations of

tax schedules (Liebman and Zeckhauser, 2004; Rees-Jones and Taubinsky, 2020).
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applications, such that U(c, y;w) = ¢ — (y/w)'™/(1 +€) and the first-order condition for

earnings is'’

o =

y(Fw) =wlw (1 - 7)] (14)

Assumption 2 (slack budget). Consumption adjusts such that agents exhaust their ac-

tual budget, i.e., c(T;w) = y(T;w) — T(y(T; w)).

Assumption 2 guarantees that agents’ budget constraint holds, by assuming that con-
sumption adjusts.!® This uniquely determines agent earnings and consumption. Graph-
ically, in a y-c diagram, perceptions of the tax schedule determine earnings (tangency
condition between indifference curve and perceived budget line), while consumption ad-
justs to the true budget constraint (intersection with true budget line). Agents’ indirect
utility function is then V(7,7y, Ro;w) with 75 and Ry the actual parameters of the lin-

earized tax schedule around agents’ bliss point.

Attention choice. Turning to formation process of agent perceptions, we build on the
rational inattention literature (Sims, 2003) and adopt a Bayesian learning model with a
choice of information (following Gabaix (2019) classification). We choose this model due
to its extensive use in economics, its well-understood microfoundations and because it
generates predictions that are consistent with empirical evidence.

Let ¢(7) be agents’ prior probability distribution about the tax rate 7, which is a
random variable from the agent perspective. Given their prior, agents choose how much
information to collect about the (unknown) actual tax rate 75. This information is mod-
eled as an unbiased signal s whose precision depends on agent efforts to acquire and

process information, i.e., their attention to taxes.

Assumption 3 (tractable Gaussian learning). We assume that:

e the signal s is drawn from a Gaussian distribution with mean 1o and variance o2,

"Formally, 7 is a random variable from the agent perspective. Denoting G(7) its perceived probability

distribution, we have 7 = E4)[r] and the agents’ problem writes

maX/U(c,y; w) §(r)drst.ce <R+ (1—1)y (13)
cy

18See Reck (2016) and Farhi and Gabaix (2020) for a discussion of alternative budget adjustment

rules.
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e agents choose their attention strategies relying on a quadratic approximation of their

indirect utility.

Assumption 3 guarantees tractability. Given a prior ¢(7) and signal realization s, the
posterior distribution ¢(7|s; o) follows from Bayes’ rule. Thus, when the prior is Gaussian
with mean 7 and variance 62, the average perceived marginal tax rate, once the signal is
observed, takes a simple form 7(s,0) = &(0)s + (1 — &(0))7, where £(0) = % € [0,1]
can be interpreted as a measure of attention.

Building on the rational inattention literature (Sims, 2003), the information content
transmitted through the signal is measured from the entropy reduction between the prior
and the posterior, which we denote as Z(o). Intuitively, Z(o) is a measure of the expected
amount of information transmitted through the signal. Information being costly, we posit
that taxpayers suffer a utility cost x per unit of processed information.

The attention strategy of a taxpayer with productivity w thus results from a trade-off
between improved private decisions thanks to more accurate information and the cost of

acquiring this information. Lemma 1 characterizes the optimal attention strategy.

2

)

Lemma 1. When the prior distribution (1) is Gaussian with mean 7 and variance &

the optimal attention strateqy (K, 0, T;w) is given by

¢(k,0,7;w) = max (O, 1+ " ) : (15)

52 [ LU (1. 7, 5)dr
Attention decreases with the information cost x and with the precision of the prior 1/4.
Moreover, attention increases with the expected responsiveness of agents’ labor-supply
decisions to changes in perceptions, since this determines the gains from information
acquisition. As a result, attention to taxes increases with earnings ability w and with
expected prior tax rates 7. Intuitively, more productive agents have a greater latitude in

their earnings choices, while agents become increasingly responsive as taxes increase.

Biased Gaussian equilibria. In the empirical applications we focus on a particular

class of equilibria that we call biased Gaussian equilibria.

Definition 3 (biased Gaussian equilibria). We consider situations in which
e the implementation shock ¥ is a Gaussian white noise with variance o3,
e the prior distribution ¢(T) adjusts in equilibrium to the expected distribution of the

actual tax rate 79 up to a bias b,
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such that the equilibrium prior is Gaussian with mean 7,4+ b and variance o3.

The Gaussian assumption for implementation shocks allows us to enjoy the tractability
of the Gaussian learning model, while introducing an exogenous and additive bias b
induces a simple parametrization of misperceptions.'?
Since the bias b in the prior is the only source of misperception, attention to taxes

determines the degree of misperception in equilibrium. Indeed, the equilibrium posterior

mean p = E[7(s,0)] = 7, + {0 + (1 — £)b is, in expectation, equal to
Eylp] =14+ (1= €)b (16)

where the bias b is scaled by inattention 1 — £ such that inattention determines the

magnitude of potential perception biases (if any).

4.2 Numerical illustrations in a calibrated model

Tax policies. Corollary 1 characterizes the tax rates under discretion 7,4 and under
commitment 7, in biased Gaussian equilibria. These optimal rates follow respectively

from applying Propositions 1 and 2 to the Gaussian setup.

Corollary 1. Using a first-order approzimation of perceived tax rates in the integrand,

and introducing social marginal welfare weights as g(T) = @,

o the Gaussian discretionary equilibrium taz policy (qu,qu) solves

Bo| [{a-ay+ (s1-00-0)+n) e}

together with the government resource constraint (7) and Ey| [ g(7)

i de(w)} =0 (17)
F=u
dF(w)] =1

l#=p

e the Gaussian commitment equilibrium tax policy (1;,Ry) solves

Bo| [{a-av+ (- 00-0)+n) L (1- F0-0)}

drg

AR =0 (9
F=p
together with the government resource constraint (7) and Ey| [ g(7)|._,dF(w)] = 1.

9More generally, our framework allows for parametric biases, e.g., a function that depends on the tax

‘?:u

policy. Nevertheless, we believe that much of the explanatory gains from allowing for biased perceptions

are already well-captured when introducing an exogenous and additive bias b.

21



Corollary 1 enables identifying the channels through which a taxation bias emerges
in biased Gaussian equilibria. Direct behavioral effects in response to tax increases are
proportional to attention £ in (17), whereas direct and equilibrium behavioral effects are
proportional to 1 — %(b — 1) in (18) and thus match one-for-one with tax increases up to
potential debiasing effects. As a result, equilibrium behavioral effects are proportional to
(1-¢) — ddTi(b — 1) and thus generically non-zero in the presence of inattention, leading
to a taxation bias in this environment.

Going back to our earlier discussion of the drivers of the taxation bias, the inatten-
tion term 1 — £ reflects the fact that (i) posterior perceptions are affected by prior beliefs
through attention &, while (ii) equilibrium prior beliefs move one-for-one with the tar-
get tax policy. Normalizing the implementation shock to zero, the debiasing term %b
captures the fact that (i) misperceptions in the posterior are caused by a potential bias

b in the prior, while (ii) attention ¢ is affected in equilibrium by the target tax rate 7,

through adjustment of the prior.

Numerical simulations. We carry out numerical simulations in a calibrated US econ-
omy. The skill distribution is specified by inverting the distribution of earnings from the
2016 March CPS data, and the existing tax schedule. We extend the earnings distribution
with a Pareto tail (k = 2) for incomes above $200,000 (Saez, 2001). We assume that the
government’s objective is given by a logarithmic transformation of agents’ utilities, and

we set agents’ structural elasticity parameter to e = 1/¢ = 0.33 (Chetty, 2012).
[Figure 2 about here]

The left panel of Figure 2 represents equilibrium tax rates under discretion (solid
line) and commitment (dashed line) for different values of the information cost k. They
correspond to a variation from full attention to average attention levels below 0.5, given
the implementation shocks that we consider.?’ When agents are fully attentive, equilib-
rium tax rates under discretion and under commitment coincide, and are equal to 46%
in this calibrated economy. However, as the information cost x increases, agents become

less attentive and the tax rates diverge. Equilibrium tax rates under discretion increase

20Equation (15) shows that attention & depends on the ratio %5. We here fix the value of the variance

of implementation shocks which determines 62, and consider variations of the information cost .
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rapidly, whereas equilibrium tax rates under discretion remain fairly stable. The diverg-
ing paths of equilibrium tax rates under discretion and commitment suggest that even
small information frictions may generate a significant taxation bias, as can be seen on
the right panel of Figure 2.

Surprisingly, the magnitude of the taxation bias in numerical simulations seems almost
unaffected by the presence of a bias b in agents’ prior. Indeed, comparing results with
(grey lines) and without (black lines) a bias, shows that the presence of bias has a
relatively similar effect on equilibrium tax rates under both discretion and commitment,
thereby leaving the taxation bias almost unaffected. Hence, the magnitude of the taxation
bias seems relatively insensitive to the introduction of perception bias.

This perhaps counter-intuitive and empirically important result appears very clearly
in the sufficient statistics formula to which we now turn to. Moreover, the sufficient
statistics formula allows us to estimate the magnitude of the taxation bias leveraging

direct measures of agents’ attention to taxes.

4.3 A sufficient statistics approach

Sufficient statistics formula. We derive the following sufficient statistics formula for

the taxation bias.

Proposition 4. With small implementation shocks ¥ and small prior biases b, a sufficient

statistics formula for the taxation bias is

P P (1 _ g)y € t2 (19)

Y (I—gy+(1-&yet

where all endogenous right-hand-side quantities are evaluated at the actual tax rate t and

where we have introduced the mean operator T = [ x(w) f(w)dw.

This sufficient statistics formula extends the one derived in Section 2 to more realistic
settings with a welfare-maximizing government and heterogeneous agents. Everything
else equal, the formula shows that the size of taxation bias increases with the (structural)
elasticity of labor supply e, with the square of the actual tax rate ¢ and decreases with

the government redistributive tastes.?!

2ntuitively, the taxation bias increases with government redistributive tastes, as it relatively increases
the incentives to implement unanticipated tax increases. However, this first-order effect here transits

through an increase in the actual tax rate ¢ and we obtain the inverse relationship controlling for ¢.
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Importantly, the taxation bias is (approximately) independent of the potential bias b
and depends fundamentally on the income-weighted average inattention m in the
population. This captures the fact that when inattention is concentrated on low income
individuals — as seems to be the case generally — the government has weaker incentives

to increase tax rates, because tax increases have a weaker impact on tax revenue.

Application to the US economy. To gauge the empirical magnitude of the taxation
bias in the current US economy, we bring our sufficient statistics formula to US data.
The income tax and transfer system in the US is well approximated by a linear tax
schedule with a tax rate ¢ of 29.46%. At this tax rate, the meta-analysis of Gabaix (2019),
which combines existing measures of attention in order to map the evolution of attention
with the stakes, and recent evidence on attention to taxes point to an average attention
£ of 0.55 as a baseline.?? Using our model of endogenous attention and the distribution
of income, we then compute the associated income-weighted average attention y€.
Turning to other sufficient statistics, we use a structural elasticity parameter e of 0.33
as estimated in the meta-analysis of Chetty (2012), and use an inverse optimum approach
to estimate the government redistributive motive (1 — ¢)y which is consistent with actual
tax policy. More precisely, we infer this last term by inverting our expression for the
equilibrium tax policy under the assumption that the bias in agents’ prior is small.
With this baseline calibration of the actual US economy, we estimate that the taxation
bias has an order of magnitude of 6.04 percentage points. This suggests that the actual
US tax rate, approximately 29.46 percentage points, is 20% higher than would be socially

optimal, given the extent of inattention to tax policy.
[Table 1 about here]

Table 1 provides a sensitivity analysis with varying average attention. For realistic

attention parameters, the magnitude of the taxation bias in the actual US economy ranges

22Gabaix (2019) reports two point estimates (0.41 and 0.54 from DellaVigna and Pollet (2009)) at a
stake of 30%, while his meta-analysis points to a higher value of 0.67. Measuring the attention to sales
taxes in an experiment, Taubinsky and Rees-Jones (2018) find an average attention parameter of 0.25
(respectively 0.48) for a tax rate of 7% (respectively 22%). Assuming that attention increases linearly
with the stake — which is conservative — this implies an average attention parameter of 0.59 for a tax
rate of 30%. We take the average of these four estimates (0.55) as a baseline, and report results for

alternative values to acknowledge the uncertainty surrounding the value of attention.
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from 4.45 to 7.89 percentage points. Our baseline estimate of 6.04 percentage points lies

in the middle of this range, suggesting that the taxation bias is likely to be large.

5 Welfare implications

This section analyzes the welfare implications of agents’” inattention to taxes. Inattention
leads to the emergence of a taxation bias which decreases efficiency and welfare, but
inattention also allows for misperceptions that may in fact increase efficiency and welfare.
The net welfare effect is thus ambiguous and depends crucially on the magnitude of
inattention relative to equilibrium misperceptions. Our application to US data suggests
that the net welfare effect may be positive as agents tend to underestimate marginal tax

rates.

5.1 A decomposition of the welfare effects of inattention

So far, we have shown that agents’ inattention to taxes generates inefficient tax increases,
leading to the existence of a taxation bias. Moreover, we have shown that this taxation
bias is likely to be large, given existing measures of inattention. This suggests that
inattention is detrimental to welfare.

Yet, inattention is also conducive to the emergence of perception biases in equilib-
rium.?®> While such biases do not have a first-order impact on the size of the taxation
bias, they may considerably affect efficiency and welfare. Indeed, a recurring theme in the
behavioral tax literature is that agent underestimation of (marginal) tax rates reduces
the efficiency cost of taxation (Liebman and Zeckhauser, 2004; Rees-Jones and Taubin-
sky, 2020). Therefore, inattention may also positively affect welfare if accompanied by
underestimations of taxpayers’ own marginal tax rates.

To illustrate how these two opposing forces affect welfare, denote SW*e4, SW* and
SWF! the equilibrium social welfare under discretion, commitment and full information
respectively. When agents are fully attentive, the economy is in the full information
benchmark and all three measures coincide. When agents are inattentive, this is no

longer the case and we can decompose the net welfare change between the welfare losses

Z3For instance, in our tractable model, the equilibrium perception bias from equation (16) is propor-

tional to the bias in prior b scaled by inattention 1 — &.
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induced by the taxation bias, and the welfare gains from underestimation:

ASW = SWe — SWH = SW — SW*+ SW* — SWT (20)

taxation bias underestimation

To put some numbers on this decomposition, we proceed in two steps. First, we
rely on numerical simulations to understand how these two forces affect welfare. Second,
we leverage existing measures of inattention and tax underestimation to gauge the net

welfare implications in the US economy.

5.2 Convex welfare losses and concave welfare gains

Relying on our calibrated model of the US economy, we compute these welfare effects
for different values of the information cost x, holding the prior bias b fixed. Higher
information costs induce higher inattention, which increases both the taxation bias and
tax underestimation in equilibrium. The results are presented in Figure 3, which depicts
the welfare losses from the taxation bias (light gray area), the welfare gains from tax

underestimation (dark gray area), and the net welfare impact (dashed line).
[Figure 3 about here]

Simulations indicate that the welfare gains from tax underestimation outweigh the
welfare losses due to the taxation bias at low levels of inattention. Yet, these welfare gains
are increasing and concave with inattention, while the welfare losses from the taxation
bias are increasing and convex.?* Hence, there is an inattention threshold below which
net welfare impacts are positive, and above which they become negative.

This implies that the underestimation of (marginal) tax rates is a necessary condition
for misperceptions to be welfare-improving, but not a sufficient condition. Indeed, tax
underestimation increases economic efficiency for any given tax policy. Yet, it also signals
the presence of inattention and thus that of inefficiently high tax rates due to the taxation
bias. Our analysis reveals that if agents are too inattentive to tax policy, the welfare
losses from the taxation bias may outweigh the welfare gains from tax underestimation.
In that case, the underestimation of (marginal) tax rates is paradoxically associated with

a decrease in economic efficiency and social welfare.

24 Although this result holds for all reasonable calibrations, signs of the second derivatives of these

welfare effects are difficult to determine analytically.
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This finding casts a new light on the welfare implications of inattention and tax
underestimation. In what follows, we leverage existing measures of inattention and un-

derestimation to gauge the magnitude of net welfare effects in the actual US economy.

5.3 Net welfare impact in the US economy

As before, we consider a baseline average attention of 0.55 and use our calibrated model
to compute income-weighted average attention. Among the few estimates of agent per-
ceptions of their marginal tax rates in the US, a recent and well identified estimate is
that of Rees-Jones and Taubinsky (2020) who report that taxpayers underestimate their
marginal tax rates by 19% on average.?> We use this value as a baseline and consider
other values in a sensitivity analysis. Importantly, we interpret it as a measure of the
average bias in agents’ posterior (1——£)b and report the results as a function of this ob-
servable parameter, rather than as a function of the unobservable bias in agents’ prior
b.

For given values of average attention and posterior bias, we compute the welfare
decomposition (20) as follows. First, we infer the bias in agents’ prior b. Second, we use

the current distribution of income and the current tax rate to calibrate the distribution

of agents’ skills w and the information cost & relying on agents’ first-order conditions.?
Third, assuming the government has a Benthamite objective (i.e. G(V) = ‘i—:j), we infer

the redistributive parameter o € [0, 1] consistent with the current tax rate relying on the
sufficient statistics formula (A.21). We can then simulate counterfactual policies, and use

the calibrated Benthamite objective to compute the different welfare effects.

[Table 2 about here]

25They identify that a sizable fraction of taxpayers use the ironing heuristic, that is, taxpayers who
linearize the income tax schedule with their average tax rate rather than their marginal tax rate. The
former is smaller than the latter because of the transfers received at low income and because of increasing
marginal tax rates. The average measure used in our calibration thus masks some heterogeneity in
perceptions, but it is consistent with earlier findings from Fujii and Hawley (1988) and De Bartolome
(1995) who find agents to underestimate on average their marginal tax rates by 12% and 19% respectively.
In contrast, estimates of tax overestimation all relate to average tax rates (Gideon, 2017; Ballard et al.,

2018; Stantcheva, 2020).
26This is achieved through an iterative procedure to match average attention in the population.
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The results are reported in Table 2 where welfare changes are expressed in terms of
annual consumption-equivalent variations. Panel A reports the efficiency gains associated
with tax underestimation. They increase social welfare by the same amount as an annual
increase of $153 in all agents’ consumption in the baseline. Panel B reports the welfare
losses associated with the taxation bias. The losses decrease social welfare, by the same
amount as an annual decrease of $28 in all agents’ consumption in the baseline. Panel C
reports the net welfare impact of inattention which is thus positive in the baseline. Net
the increase in social welfare is equivalent to an annual increase of $125 in all agents’
consumption. Since average annual consumption per person in the US is $43, 114, this

represents a 0.3% increase in average consumption.

5.4 Discussion

The baseline calibration suggests that the welfare gains from tax underestimation out-
weigh the welfare costs from the taxation bias such that the net effect is positive. This
result relies heavily on the relatively large tax underestimation estimated by Rees-Jones
and Taubinsky (2020) in the US. Yet, high underestimation is incompatible with high
attention such that the presence of a taxation bias reduces the (net) welfare gains asso-
ciated with tax underestimation. In the baseline, we estimate that it reduces the welfare
gains of underestimation by almost 20%.

Performing the same analysis without inferring the redistributive taste of the govern-
ment — and assuming a log social welfare function — drastically increases the consumption-
equivalent associated to the welfare gains, losses and net change (Panel E). The relative
effect of the taxation bias is, nevertheless, relatively unaffected as we conclude that it
reduces the welfare gains of underestimation by about 23%.

The welfare impacts of the taxation bias are transmitted through two different chan-
nels. While inefficient tax increases have welfare costs, they also induce increases in
redistribution, because the additional tax revenue collected is used to finance a larger
lump-sum transfer, by assumption. As a result, the efficiency costs associated with the
taxation bias are largely compensated for by equity gains in our simulations. In contrast,
if we assumed that some of the additional tax revenue was spent inefficiently, captured
by politicians or led to higher government expenditures, the welfare cost of the taxation

bias would be larger, which may eradicate the previously reported positive net effect.
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To illustrate this point and picture the sizable increase in tax revenue induced by the
taxation bias, Panel D of Table 2 reports the optimal size of the government as a fraction
of its actual size. In the baseline calibration, we estimate that tax revenue should be 13%
lower in the US, implying that inattention considerably inflates the size of the government
through the taxation bias. This finding is connected to the theory of fiscal illusion in
the social choice literature, which posits that inattention to taxes lead voters to choose
higher levels of taxes, redistribution, and spending than they would otherwise (Mill,
1848; Buchanan, 1967; Oates et al., 1985; Dollery and Worthington, 1996; Sausgruber
and Tyran, 2005).

Furthermore, we focus here on the welfare costs of the taxation bias associated with
the income tax. However, a taxation bias is likely to affect many other tax instruments.
For instance, we have already argued that this seems to be the case for property taxes
and road tolls. In a related work, Furukawa (2021) analyzes the welfare implications
of the taxation bias in the context of consumption taxes. Therefore, computing the
overall deadweight loss associated with the taxation bias would require aggregating the
impacts over all tax instruments. We leave that to future research, and maintain our
focus on income taxation to next analyze how the taxation bias affects the progressivity

of nonlinear tax schedules.

6 Extension to nonlinear taxation

In this section, we consider the implications for nonlinear tax schedules. We find that the
taxation bias is heterogeneous across income levels, with a larger wedge at low and middle
incomes. This distortion in tax progressivity flattens the U-shape pattern of marginal

tax rates and more than doubles the welfare losses associated with the taxation bias.

6.1 Introducing nonlinear tax schedules

We introduce a nonlinear tax schedule T'(y), but the setup introduced in Section 4 is
otherwise unchanged. In particular, we maintain Assumption 1 that individuals use a
linear representation of the tax schedule T*(y) = 7y — R which now raises a new question:
in the continuum of marginal tax rates {1"(y)},, what is the marginal tax rate that agent

w gathers information about?
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Absent income effects, the perceived marginal tax rate 7, remains a sufficient statistic
for labor supply and uniquely determines earnings y(7,; w). We denote 7,, agent w prior

about its marginal tax rate and make the following assumption:

Assumption 4 (prior reliance). Tazpayer w gathers information about the actual marginal

taz rate 10(Ty, w) = T4(Gw) at her ex ante optimal earnings level §,, = y(Tw; w).

Essentially, Assumption 4 guarantees the internal consistency of the perception-formation
process by ensuring that agents have no additional information ex ante than that con-
tained in their prior. Moreover, it gives a novel allocative role to the prior, as taxpayers
linearize the tax schedule around the income level they deem optimal ex ante.?”

The introduction of a nonlinear tax schedule does not fundamentally affect the equi-
librium concepts. Two refinements are nevertheless necessary. First, for the sake of
simplicity, we assume that implementation shocks ¥ uniformly affect marginal tax rates
at all earnings levels y, such that Tj(y) = 77 (y) + 9. Second, Definition 3 character-
izing biased Gaussian equilibria should be amended to account for type-specific prior

distributions as follows

o The type-specific prior distribution G, (7) adjusts in equilibrium to the expected dis-

tribution of the actual tax rate T4(9,) up to a bias b.

That is, each taxpayer’s prior is consistent with her marginal tax rate of interest up
to an arbitrary perception bias b. Incidentally, the prior average 7, = Ej, ()[7] is thus
necessarily type-specific in equilibrium when the government implements a nonlinear tax
schedule. While natural in our context, this poses a potential challenge for the resolution
of this nonlinear tax model.

Indeed, type-specific priors 7,, potentially threaten the existence of an increasing map-
ping between earnings y and skills w, a requirement known as the monotonocity condition.
In the Online Appendix, we show that under standard assumptions, the monotonicity

condition is expected to hold when T7'(.) is smooth enough, just as in the full informa-

2"To illustrate this new allocative role, consider the limit where the information cost s goes to zero.
Perceptions are then perfect 7, = 70(7w,w) and each agent chooses earnings y.,|+, = y(70(Tw, w); w).
This is in contrast to the full information case in which earnings are the solution to a fixed-point problem
characterized by vy, = y(T{(y(.)); w). Both income concepts coincide in a rational equilibrium (b = 0),

but will differ in biased equilibria (b # 0).
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tion benchmark.?® As a result, we solve for the optimal tax schedule, assuming that the

monotonicity condition is verified and check ex post that it holds.

6.2 ABC formula with inattentive taxpayers

The government chooses a target nonlinear tax schedule 7}(.) that consists of a continuum
of marginal tax rates {7} (y)}, and a tax level, indexed by 7;(0). The target tax policy is
implemented up to an implementation shock 9 on marginal tax rates, and the tax level
adjusts to satisfy the government budget constraint. The government problem writes as

follows:

mox | [[GGT00) fr(rlnl i) fulw) drdo| (21

Tg(),T4(0

s.t. // To(y* (Tw;w)) fz(7]70(Tw, w); w) fu(w) drdw > Exp (22)

where Fxp is an exogenous expenditure requirement, f(7|79(7,,w); w) is the posterior

distribution of agent w perceived tax rate, and the indirect utility function is
V(%un T0<'>; R, w) - y(%w; w) - TO(y(%w§ w)) - U(y<7~—w; U}); w) - RI<O-)' (23)

We solve this problem using a perturbation approach. That is, we consider a reform
that consists of a small increase A7" in marginal tax rates within a small bandwidth of
earnings [y — Ay, y"] and derive its impact on the objective function of the government.
Following the tax perturbation literature, this reform triggers three effects: mechanical,
welfare and behavioral. In this setting, analyzing the impact of a reform calls for a careful
identification of the agents affected by the reform.

The standard mechanical and welfare effects capture changes in taxes and welfare for
agents with actual earnings above y". Following from the aforementioned monotonicity
condition, it corresponds to all agents with a productivity level above w”, defined such

r

that y(7,~;w") = y". In contrast, the behavioral effect comes from taxpayers who are
learning the marginal tax rate affected by the reform. That is, all agents whose ex ante

optimal earnings level § belongs to [y" — Ay, y"]. Using the monotonicity condition, we

ZFollowing Jacquet and Lehmann (2017), we assume that: (i) the tax function T,(.) is twice differ-
entiable, (ii) the optimization program of each taxpayer admits a unique global maximum, (iii) agents’

second-order conditions hold strictly.
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can identify these agents as those with a productivity w € [&"— A, "] implicitly defined
such that y(7,;w") = y". Since the two cut-offs w” and @w" almost surely differ, these
different effects do not involve the same individuals.?”

We report the discretionary and commitment equilibrium tax schedules in Proposition
5. We assume small Gaussian implementation shocks to obtain interpretable conditions,

relegating general conditions to the Online Appendix.

Proposition 5 (ABC formula). Assuming small Gaussian implementation shocks, the

equilibrium nonlinear tax schedule is, to a first-order approximation, characterized by

Ty(y(pars @) + 90"y (s = Ty (paar; 7)) )

24
— (24)
1 1 dy(%w“lbr) e’}
= dw (1_ .
- — g 9(0) 5=, ) fulw) duw
| a7 (i) / "

together with the transversality condition [ g(w) dF(w) = 1 and the government

|7~'w:ﬂw

budget constraint (22). All endogenous quantities are evaluated at their equilibrium values.

Moreover, the posterior average perceived marginal tax rate is fu, = ETo(Tw, w) + [1 — & T

ditw

such that ‘ff—” = & under discretion and
Tg drg

=1+ %[7—0(%1117 w) — Ty under commitment.

Under commitment and absent perception biases (b = 0), the ABC formula boils down
to the one derived in Diamond (1998) and the usual interpretation prevails. The presence
of perception biases (b # 0) has several effects. First, it creates a wedge between w” and
w" that is new to this nonlinear setting. Second, it adds a welfare effect to the LHS,

related to the failure of the envelope theorem. Third, it modifies the inverse elasticity

dpw

i term).

term on the RHS to account for inattention (

As before, the emergence of a taxation bias is due to the time-inconsistency of tax
policy. Because inattention anchors taxpayers’ perceptions, an increase A7" in marginal
tax rates only increases perceived marginal tax rates by ¢A7". Yet, adjustments in the
priors lead to larger changes in tax perceptions in equilibrium. As a result, marginal tax
rates are again inefficiently high in equilibrium.

In this nonlinear setting, the taxation bias at a level of earnings y”" is driven by

the attention of agents of type w". Surprisingly, these agents may not even be located

29The two cut-offs coincide only when 7, = 7,. That is, when b = 0 and ¥ = 0. Since we focus on

Gaussian implementation shocks here, it is never the case (a.s.).

32



at earnings y” in the presence of perception biases. More importantly, because atten-
tion varies across the earnings distribution, the magnitude of the taxation bias becomes

earnings-specific, thereby, altering the progressivity of nonlinear tax schedules.

6.3 Numerical illustration

To illustrate this property, we represent nonlinear tax schedules under discretion (dashed
black line) and under commitment (solid black line) in Figure 4. Simulations are carried
out assuming no perception biases (b = 0), such that the nonlinear tax schedule under
commitment corresponds to the textbook optimal nonlinear tax schedule of Saez (2001),

and we retrieve the known U-shape pattern of marginal tax rates.
[Figure 4 about here]

Because of the taxation bias, equilibrium marginal tax rates are higher than optimal.
This pattern is much more pronounced at low income levels; marginal tax rates increase
respectively by 9, 5, and 2 percentage points for agents located at the first decile, the
median, and the top decile of the earnings distribution.

This impact on tax progressivity reflects the gradient in attention £ across earnings
depicted in Figure 4 (grey lines). In our model, more productive agents have more latitude
to choose their earnings and thus attach a higher value to information acquisition. As
a result, attention increases globally with earnings.®® Note that this pattern is obtained
assuming that all individuals have the same information cost k. Assuming that more able
workers are also more efficient at collecting information would only reinforce this result.

Finally, we can compute the welfare effect of the taxation bias for nonlinear tax
schedules as in Section 5. The welfare loss arising from the taxation bias is equivalent
to a $73 reduction in annual consumption for all agents. For a meaningful comparison,
the consumption-equivalent welfare loss arising from the taxation bias, assuming that
the government uses linear taxes instead, is $31. Hence, accounting for the effect of the
taxation bias on tax progressivity increases the welfare losses by 135%.3! The distortion

in tax progressivity induced by inattention thus has substantial welfare implications.

30The pattern reverts at the very beginning of the earnings distribution, because, as the marginal
tax rate approaches one, we approach the origin of the labor supply function where earnings become

infinitely responsive to changes in the marginal tax rates.
31The reason is that the shift towards large increases in marginal tax rates at low-income levels induce
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7 Discussion

As consistently emphasized by the economics literature, policymaking is (at least to
some extent) discretionary. Accordingly, we show that agents’ inattention to taxes leads
to a taxation bias. In this final section, we discuss the role of information asymmetries,
tax design and competitive politics in the emergence of a taxation bias, and argue that
eliminating this bias requires a commitment technology that can only be delivered through

institutional changes.

Information asymmetries. Arguably, if government deviations from its commitment
tax policy were easily observable ex post, there would be many ways to solve the govern-
ment’s commitment problem. For instance, political constraints such as "do not deceive
the electorate" or reputational concerns could suffice. Yet, deviations are unlikely to be
observable ex post, due to information asymmetries. Indeed, the government is privately
informed about its spending needs (Sleet, 2004), or about its redistributive objective,
as clearly illustrated by the inverse-optimum literature seeking to infer marginal social
welfare weights from existing tax policy (Bourguignon and Spadaro, 2012; Lockwood and
Weinzierl, 2016; Jacobs et al., 2017).

These information asymmetries, and the lack of accountability that they imply, are
well recognized and motivate the recurring initiatives for better fiscal transparency ini-
tiated, for instance, by the OECD and the IMF. However, governments do not have
strong incentives to increase fiscal transparency (Alt et al., 2006), and have incentives
to manipulate their communication about (income) taxation (Albornoz et al., 2014). As
a result, there are good reasons not to expect voluntary fiscal transparency from gov-
ernments, which severely reduces the observability of policy deviations and the set of

potential solutions to the taxation bias.

Tax design. The time-inconsistency of the government hinges on taxpayers’ inattention
to taxes. Therefore, any improvement in tax design that may decrease information costs
and increase attention is likely to reduce the magnitude of the taxation bias. Typical

examples would be increases in tax salience, or the simplification of tax schedules which

larger increases in tax revenue. Indeed, the optimal size of the government is 96% of equilibrium tax

revenue under a linear income tax, but 89% of equilibrium tax revenue under a nonlinear income tax.
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is known to increase attention to tax reforms (Abeler and Jéger, 2015).32

Yet, only full attention from each and every taxpayer can resolve the commitment
problem of the government. Nevertheless, even the most salient and simplest tax system
might remain costly to understand and internalize in one’s economic choices, so that
changes in tax design are unlikely to eliminate the taxation bias. Moreover, the most
salient and simplest tax system may not be optimal if agents tend to underestimate
marginal tax rates (Rees-Jones and Taubinsky, 2020), or if tax complexity allows to take

better account of taxpayer heterogeneity (Kaplow, 1994; Kleven and Kopczuk, 2011).

Competitive politics. Because of information asymmetries and the complexity of
tax design, "[t/here is a limit to how well-informed the electorate can be expected to
be for the purpose of holding the Government to account and ensuring good quality tax
policy.” (Mirrlees Review, Alt et al., 2010, p. 3). One may nonetheless wonder whether
competitive politics could alleviate the commitment problem of the government.

This seems unlikely, because we consider the behavior of a welfarist government such
that any agent (e.g. the median voter) with similar redistributive tastes would face the
same time-inconsistency problem and make the same policy choices. Moreover, Matéjka
and Tabellini (2020) show in related work that electoral competition with inattentive
voters also leads to policy distortions.

Empirically, evidence on the effect of competitive politics suggests that it fosters the
use of less salient tax instruments (Bracco et al., 2019) and that it exacerbates time-
inconsistency problems, when time-discounting factors are heterogeneous across agents
(Jackson and Yariv, 2014, 2015). More generally, the large body of research on the
inflation bias and on fiscal illusion provides pervasive evidence that competitive politics

leads to inefficient policymaking in the presence of information frictions.

Commitment technologies. In conclusion, voluntary fiscal transparency, improve-
ments in tax design, and competitive politics are unlikely to resolve the commitment
problem of the government in its choice of tax policy. This suggests that solving this

problem might require tangible commitment technologies. Building on the large litera-

32Tnitiatives to block tax reforms on the grounds that they are excessively complex or to promote
simplification of the tax code include rulings from the French Constitutional Council (2005; 2012) and a

Report of the President’s Advisory Panel on Federal Tax Reform (2005) in the United States.
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ture on the inflation bias, we mention two potential solutions.

First, imposed fiscal transparency may allow an independent third party to observe
deviations from the commitment policy. In such a scenario, public reports of policy
deviations could solve the commitment problem through reputational concerns (Barro
and Gordon, 1983b).33

Second, in a dynamic setting, the tax policy implemented by a patient fiscal authority
which does not discount the future — and internalizes taxpayers’ dynamic learning —
coincides with the tax policy under commitment (see Online Appendix B.2). Delegating
the conduct of tax policy to such a fiscal authority could thus eliminate the taxation bias.

Our point is not to argue in favor of these solutions, but instead to highlight that
both would require substantial institutional changes. Obviously, such changes would also
pose other practical and political challenges, and we leave the analysis of these important

issues to future work.

8 Conclusion

Building on recent evidence on tax perceptions, this paper show that the anchoring effect
of agents’ inattention to taxes creates a time-inconsistency problem in the choice of tax
policy. Ultimately, inattention induces a taxation bias, such that taxes are inefficiently
high in equilibrium. We show that the taxation bias is likely to be large, that it distorts
the progressivity of nonlinear tax schedules, and that it significantly reduces social welfare.
Overall, our findings sheds new light on the policy and welfare implications of inattention
and misperceptions.

While we focus on income taxation, it should be clear that the taxation bias is bound
to appear in different tax settings, insofar as taxes are non-salient and agents inattentive.
In this respect, our findings are in line with recent evidence on the effect of tax salience
on tax rates gathered in the context of road tolls and property taxes (Finkelstein, 2009;
Cabral and Hoxby, 2012). Moreover, and perhaps more importantly, the insight that
agent inattention leads to time-inconsistency issues probably extends to a wide range

of applications, in which the framework developed in this paper could be extended and

33 Alternatively, a principal-agent optimal contract a la Walsh (1995) may also be considered if fiscal

transparency cannot be imposed.
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fruitfully applied.
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Tables and figures

Table 1: Magnitude of the taxation bias for US income tax rates

Average attention 0.35 0.45 0.55 0.65 0.75
Taxation bias (p.p.) 10.10 7.89 6.04 4.45 3.05
Taxation bias (% of t) 34.27 26.76 20.49 15.10 10.35

NotEe: Estimates of the magnitude of the taxation bias follow from our sufficient statistics characterization
(Proposition 4). The value in bold corresponds to our baseline calibration where we assume average attention
is £ = 0.55 (Taubinsky and Rees-Jones, 2018; Gabaix, 2019) and we use our calibrated structural model to
compute the corresponding income-weighted average attention. Other sufficient statistics are calibrated as
follows: the earnings elasticity is e = 0.33 (Chetty, 2012), the actual US income tax rate is 29.46% (OECD),

and the governments’ objective function is inferred from actual tax policy.
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Table 2: Welfare implications for the US economy

Panel A: Consumption-equivalent welfare gains from underestimation ($/yr)

Underestimation Average attention
(% of t) 0.45 0.55 0.65
-19 152 153 153
-10 88 88 89
0 0 0 0
Panel B: Consumption-equivalent welfare losses from taxation bias ($/yr)
Underestimation Average attention
(% of t) 0.45 0.55 0.65
-19 -46 -28 -16
-10 -56 -34 -19
0 -66 -40 -22
Panel C: Consumption-equivalent net welfare change ($/yr)
Underestimation Average attention
(% of t) 0.45 0.55 0.65
-19 105 125 137
-10 32 55 70
0 -66 -40 -22
Panel D: Optimal government size (% of actual size)
Underestimation Average attention
(% of t) 0.45 0.55 0.65
-19 83 87 91
-10 81 86 90
0 79 84 88
Panel E: Welfare decomposition with a log social welfare function ($/yr)
Underestimation Average attention
(-19 % of t) 0.45 0.55 0.65
Gains from underestimation 440 403 374
Losses from taxation bias -170 -95 -49
Net welfare change 270 308 325

Note: Panels A, B and C respectively report average consumption-equivalent welfare gains, losses and net changes
measured in dollars per year per individual — see welfare decomposition (20). Panel D reports the optimal government
size (i.e. tax revenue) as a fraction of actual government size. Values in bold correspond to our baseline calibration.
Panel E reports the previous welfare decomposition when the government’s objective is given by a log social welfare

function, instead of being inferred from actual tax policy, under baseline tax underestimation.
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Figure 1:

Policy functions and equilibrium outcomes in stylized model
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NotE: Black lines represent policy functions in the stylized model, that is the government’s chosen tax rate

as a function of taxpayers’ prior for different attention parameters £. The grey line represents the (rational)

equilibrium condition which is that agents’ prior coincides with the government’s chosen tax rate. Assuming

an elasticity of aggregate earnings with respect to the perceived net-of-tax rate of 0.33 (Chetty, 2012), the

revenue maximizing policy is a 75% tax rate, point E. Points A and B correspond to the government’s policy

deviations when inattentive agents expect the government to implement the revenue maximizing tax rate,

and points C and D correspond to the associated equilibrium tax rates.
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Figure 2: Equilibrium taxes and taxation bias in calibrated structural model
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NoTtE: The left panel reports equilibrium tax rates under discretion and commitment for different values of
the information cost k expressed in $/bit/year in a calibrated structural model of the US economy. The right
panel reports the associated taxation bias. Gaussian implementation shocks ¥ have a standard deviation
equal to 0.05. b is the bias in agents’ prior. The government has a log social welfare function and its policy
under discretion and under commitment follow from Corollary 1. Taxpayers have quasi-linear iso-elastic
preferences with e = 0.33 (Chetty, 2012). The distribution of skills fy, (w) is calibrated using 2016 CPS data

and a Pareto tail for high incomes.

46



Figure 3: Welfare implications in calibrated structural model
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NortEe: This Figure represents the welfare decomposition from equation (20) in a calibrated structural model of the
US economy for different values of the information cost k assuming agents’ prior underestimates marginal income
tax rates by 5 percentage points (b = —0.05). The standard deviation for Gaussian implementation shocks is equal
to 0.05. The government has a log social welfare function and its (discretionary) policy follows from Corollary 1.
Taxpayers have quasi-linear iso-elastic preferences with e = 0.33 (Chetty, 2012). The distribution of skills fu,(w) is
calibrated using 2016 CPS data and a Pareto tail for high incomes.
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Figure 4: Implications for the progressivity of nonlinear tax schedules

09 F [10% 50% 00% 95% 99% B

o
oo

o
~

o

»
-
|

I
~
|

Marginal tax rate / Attention level
o [=]
w [5)]
/
\
| |

o
[§]
I

o
-y

— MTR Commitment Attention Commitment |
= = MTR Discretion Attention Discretion

I | [ |
0
$100,000 $200,000

Annual Income

Note: This Figure represents the schedule of marginal tax rates (black lines) and the value of attention (grey lines)
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k = 16$/bit/year and no perception bias b = 0. The government has a log social welfare function and policies
follow from Proposition 5. Taxpayers have quasi-linear iso-elastic preferences with e = 0.33 (Chetty, 2012). The

distribution of skills f,,(w) is calibrated using 2016 CPS data and a Pareto tail for high incomes.
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A Appendix

A.1 Solution to the stylized model with imperfect information

The government seeks to maximize tax revenue taking the prior as given. Its problem

writes max, 7Y (1 — 7) such that 7 = &7 + (1 — &)7, {r,7} € [0,1]*> and £ € (0,1). The

associated Lagrangian is Z(1,\) = 7Y(1 — &7 — (1 — €)7) + A(7 — 1). Following from

the first order Kuhn and Tucker conditions, 7 = 1 if and only if 7 < 1 — 1%6 and
1-(1-¢)7

) otherwise. These conditions are also sufficient since the problem is convex

under the assumption that 7Y (1 — 7) is concave.

T =

At the rational equilibrium, the prior is correct 7 = 7*. Guess that the rational

Because e > 0, it implies that 7 > 1 — —~¢ in

1-¢
equilibrium, thus confirming the guess. It is then straightforward to prove that 7Y (1 —

) < 7Y (1—7") where 7"

1
1+€e”

equilibrium is interior. Hence, 7" =

= 1%6 as 7" = argmax.¢jo1] 7Y (1—7). Moreover, the taxation

bias 7 — 77 = % is strictly positive for all £ € (0,1).

A.2 Proofs of Propositions 1 and 2

We here prove both propositions at the same time since the only difference between the
two problems is in the nature of responses to tax changes that are taken into account.
We thus solve the general problem where all agents’ responses are taken into account
(including equilibrium adjustments) to obtain Proposition 2 and from which Proposition
1 naturally follows.

The Lagrangian associated to problem (6) writes
Z(1y,R,p) = Ey U/ G(VG, 7+ 9, R ) (A1)
—i—p((Tg + ) y(T;w) — Ry — E)] f#(Tlry + 0 w)fw(w)d%dw]

The first-order condition associated with the choice of the marginal tax rate 7, is

1d% G'(V) dv - _ -
]_Dd_Tg = E19|:/{\/ [ » d—Tg+y]f;(T|Tg+19,w)dT (A.2)
G(V) df+(7|my + 9 w) .
+/ [T + (1 + )y — Ry — E} i, dT}fw(w)dw
where #Ta+0w) 4o 410 change in the posterior distribution of perceived tax rate for type

drg

w and captures agents’ responses to tax changes.
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By definition [ f;(7|7, + ¥;w)d7 =1 thus [ %ﬁ;ﬂm)d% = 0. Moreover, the quasi-

linearity of utility implies that % = —y(T;w). Therefore, the optimality condition
1dZ _ () writes
pdrg

B [{ [ [~ S04 4] 01, 4 w3t (A3

+ [ [E2 4 40 df%”‘g; v w)d?}fw(w)dw} 0

This is equation (10) from Proposition 2 and characterizes the commitment tax rate.
Equation (8) from Proposition 1 which characterizes the tax rate chosen by a discretionary
government is obtained when agents’ responses to a change in the tax rate are computed

dfz (7|mg+0;w) dfz (T|mg+0;w)
drg drg

replaces

holding agents’ prior ¢ constant. That is 0
q(.

(A.3).

in equation

The first-order condition associated with the choice of the demogrant R is

1d (
5% {// Gp iR 1] (7 +19;w)fw(w)d%dw} (A.4)
By quasi-linearity we have 2 = 1. The optimality condition 1 C% — 0 thus writes

Eﬁ[ / / O) A alr, + 05 0) fw(w)d%dw} ~0 (A.5)

This is equation (9) from Proposition 1 and equation (11) from Proposition 2.

A.3 Proof of Proposition 3

7, solves equation (10) which involves both direct and equilibrium perception changes

M, whereas 7,9 solves equation (8) which involves only direct perception changes

dryg
W\q(.). Realizing that
dfz(r|my + Oyw)  dfz(rlry +dsw)) dfz(rlry +dyw)  dg(r)  dI(T,7,)

_ - A6
dry, dr, at) dq(T) al’'(r,t,) dr, (A-6)

=1
condition (12) implies that the left hand-side of equation (8) is different from 0 when
evaluated at 7;. Hence, it directly follows from the existence and uniqueness of the

discretionary equilibrium that 759 # 7 if and only if (12) holds.
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A.4 Proof of Lemma 1

An agent chooses the signal precision — or equivalently its standard error ¢ — that maxi-

mizes her expected utility

max / / r Ryw) é(s;7,0) 4(r) dsdr — kI(0) (A7)

where

I(0) = H(i(r)) — By | H((7]s;0))] (A8)

H(q = — [q(7)logy(q(7))dr is the differential entropy (in bits) of the probability

distribution ¢(7) and Ej[.] is the expectation taken over the marginal distribution of

signals p(s) = [ ¢(s; 7, 0)q(7)dr.

Following Assumption 3, the taxpayer relies on a second order Taylor approximation

of her indirect utility around 7y when solving for her attention choice. We have

N . ov T —1)2 0%V
‘/7%<7—7 To, R07 w) = v<7—07 705 R07 w) + (T - 7—0) o7 | + ( 2 O) o972 Fero (Ag)
where %—‘ﬂ;:m = 0 and %2—;2/ = g Y from the first order condition of an individual’s

T=To
maximization program. Hence,

// V2(7,7, Ryw)o(s; 7, 0)p(T; 7, 6)dsdr = / V(.7 Ryw) + —Qﬁ
T ) ) Y Y ) Y Y 2 87_2

where 62 is the posterior variance and we are using the fact that with a Gaussian prior and
a Gaussian signal, the posterior is also Gaussian. Accordingly, the expected information
reduction writes

6.2

Z(o) = = (log(2mes?) — log(2med?)) = = log (A.10)

N | —

where 1log(2mec?) is the differential entropy (in bits) of a Gaussian distribution with
variance o2. Therefore, in a Gaussian model, problem (A.7) becomes

~2
6(r;7,6)dr — rlog — (A.11)
g

2

~2 07y

max g s
>6 072 l5=r

This problem has been extensively studied in the literature. For instance, a step-by-

step derivation of the solution is provided in Mackowiak et al. (2021). It shows that the
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perceived tax rate is 7 = s+ (1 — )7 where £ € [0, 1] is a measure of the attention level

such that

§ = max (0, 1+ (A.12)

A2f 4._ %,&)m)

at the optimum.

A.5 Proof of Corollary 1

Conditions (A.3) and (A.5) apply to any learning leading to a differentiable posterior
distribution of perceptions fz(7|m; w) with positive support on [0, 1], where 75 = 7, + 9.
Further insights may be gained by focusing on biased Gaussian equilibria (Definition 3).
Indeed, in this case f;(7|m;w) is a Gaussian pdf ¢(7; 1, 0?) with mean p = &9+ (1 —&)7
and variance 02 = 0*? . We can thus express agents’ responses to tax reforms in terms
of changes in the true tax rate 7y, changes in the prior mean 7 and induced changes in
attention ¢ that correspond to changes in the precision of the signal o*. To do so, we
use a first-order approximation of the objective at the mean p and exploit the following

Lemma.

Lemma 2. Let ¢(z) be a differentiable real-valued function, 1,(x) = ¥ (a) + (x — a)y)’(a)
its first-order Taylor approzimation evaluated at a and ¢(z; u, 0?) the pdf of the Gaussian

distribution with mean u and variance o>. Then,

[ wuta)ots oo = vl (A13)
[ T s — (A14)
/]R wﬂ(x)%omdx =0 (A.15)

Proof. Equation (A.13) directly follows from [ (z — p)¢(x; p,0%) = 0 by definition of
the mean. To prove equation (A 14), realize that [, Miﬁ’(’%dx = 0 and %ﬁ"ﬂ) =
=41 1,0%) 50 that [ ((u) + (& — ) (1)) 2420 gy = @ [ (5 20w, 0?) =

¥’ (1t). Equation (A.15) follows from the fact that [, ad’x—[’ja)dl’ = 0 such that the integral
0(w3p1,0°)
do

of a constant is nil and that is symmetric such that the integral of z is also nil

by a symmetry argument. O
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Rewriting equation (A.3) as

Bo| [{ [ [ 2+ s]otrimoar (A.16)

+/[¥+my} <W%+%j@) b utw)d }:0

allows us to apply Lemma 2 to obtain with u = &7y + (1 — &)7

a [{-52ll,

(e en) ]

(A.17)

}ﬁAwaizo

since taking ¢ (1) = [% + Toy} (7) implies ¢’ (u) = [(%(7— —70) + To) } (1) by the
modified envelope condition. Recall that u = {9+ (1 —¢)7. Now, in equilibrium we have
by definition that 7 = 7, + b meaning p =7, + {0+ (1 —&)band p— 79 = (1 — §)(b— ).

Hence, in equilibrium,

Eqg {/ { [ B G/]()V)y + yi F=Tg+E9+(1—€)b

5P+ o)l

(A.18)

w(w)dw| =0
%Tg+519+(1—§)b}f (w) w}

Last, we characterize taxpayers’ average response to tax reforms

C‘li” as computed un-
der discretion and commitment. Under discretion, the policymaker takes agent’s priors
and thus attention strategies as given, hence E& o dﬂl = ¢ which yields equation (17).
Under commitment, the policymaker internalizes the equilibrium condition that priors
and thus attention strategies adjust to the tax policy such that d“ = deO +(1- f)dT +
%(Tg —7)=1+ E(ﬁ —b) in equilibrium. This yields equation (18).

Transversality conditions follow from a direct application of Lemma 2 to equation A.5

with again y =7, + &0 + (1 — &)b:

SIE:
p

A.6 Proof of Proposition 4

f(w)dw} =1 (A.19)

Taking a small noise approximation, characterizations of equilibrium tax rates under

discretion qu and commitment Tg* in this tractable Gaussian model write
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[10- 2 (ED0 s ) gt
/ [(1 - @)y + (G/](DV) (1 — §>b+ >§g <1 — j—fg )} R (w)dw —0

Assuming preferences are iso-elastic, U(c, y; w) = c— %, the elasticity of earnings

with respect to the perceived marginal net-of-tax rate e is constant

VT, w, 651;3(16%%)—% = %:—elg% (A.20)
Plugging in e we get
/ [(1 _ G’}()W)y B (G’](jV) (1—8&)b+ T;q>el g %5} R g)bfw(w)dw =0
[0S (5P 0o m)e 2 (- )] g et =o

To further simplify these formulas, we now make a small posterior bias approximation
. . . 1 ~ 1
1b(1 — &)| << 1 — 7, This allows us to use the approximation A S T and
to assume ddjgb << 1 to simplify some terms.! Defining social marginal welfare weights
g

g(w) = @ and the mean operator 7 = [ z(w) f(w)dw we get

74

(= - e - o= onee | L,

F=1g +(1-€)b
S T b ————
1—g)y— —L—7e— 1—
{( 9)y et 1_79*9( f)ye} -

=0
+(1=8b

which simplify to the compact sufficient statistics formulas

T;q _ (1 — g)y_ _b g(l - f)yéj (A21)
(1—gly+yée (1—-g)y+yée
o (1—g)y _b g(l_g)ye (A.22)

QI—gly+ye (1-gly+tye
where all endogenous quantities on the right hand-side of the equations are evaluated

at respectively 7 = 7,9+ (1 — §)b and 7 = 7, + (1 — £)b. In other words formulas are

'In our simulations we do check that o> does not take large values (it takes values between 0.2 and

1 in equilibrium) as a way to confirm the vahdlty of this approximation.
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expressed in terms of sufficient statistics evaluated at the optimum. These are exact when
b=0.

A difficulty in comparing 7,4 and 7 is that some right-hand side quantities are en-
dogenous to the tax rate and thus evaluated at different tax rates. Because we only
observe the discretionary equilibrium, we cannot use these formulas for an application to
the US economy. To overcome this difficulty, we use a small taxation bias approximation
such that quantities can be evaluated to a first-order approximation at the same tax rate.
For small perception biases, the corrective terms are second-order and go in the same di-
rection for both commitment and discretionary tax rates. They are thus not driving the
difference between the two and we disregard them to derive the following simple sufficient

statistics formula for the taxation bias

cd  x o (l-g)y (-9l
(I—gly+yée (Q—gy+ye
(1—g)y ((1—g)y+@ e) - (1-g)y ((1—g)y+ﬁ e)

(T=gw+Ee) (T-gy+7e)

= ﬂ T f :(1_€)y67eq7_eq_ el _ o
(= (7 - ¥¢) gy ¢ ( (74 7))
~ (1=Oy e (7292 (A.23)

Q-gly+1-8yemy’
We then use our simulations to confirm that our assumption that the sufficient statis-
tics are evaluated at the same rate is not driving the results reported in Table 1. All the
other assumptions made to derive the above sufficient statistics formula are then related

to an assumption of small prior biases.
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Online Appendix

(Not for publication)

This online appendix first discusses dynamic extensions to the stylized model. Second, it
provides detailed information on the numerical simulations. Third, it gives all proofs and
derivations for the extension to nonlinear taxation. Finally, we show how to incorporate

income effects in the analysis.

B Dynamic versions of the stylized model

In this online appendix, we demonstrate that the equilibrium of the static model pre-
sented in Section 2 coincides with the unique stable equilibrium of a dynamic model
in which taxpayers dynamically learn about taxes. This online appendix conveys three
important messages: (i) the presence of a taxation bias extends to dynamic setups, (ii)
the government does not try to systematically fool taxpayers as we converge to a unique
stable equilibrium, (iii) and long-run sophistication from the government is unlikely to

entirely eliminate the taxation bias.

B.1 Dynamic learning equilibrium

Analysis. Consider a dynamic environment where in period ¢, agents’ perceived tax
rate is determined through

T=&n+ (1 -7 (24)
with ¢ the attention level to the actual tax rate 73, and 7; agents’ prior about this tax

rate. Taxpayers have memory and enter next period with their posterior as a prior
T = Ti1 (25)

The problem of the government is the same as in Section 2, except that its objective is
now to maximize the discounted sum of present and future tax revenues. Assuming that
the government disregards the impact of current policies on future beliefs (an assumption
we relax below), the problem is equivalent to one where the government sequentially
maximizes tax revenues at each period ¢t. Given that taxpayers’ prior 7; is given at the
beginning of each period, this implies that first-order condition from the static problem

still applies and, focusing on interior solutions, tax policy in period t is given by
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_1-(-9f

T = 26
The dynamics of the model therefore follows from the two differential equations:
Aty = &(n—7t) (27)
1 2—¢&+e 1—-¢6)?2.
ATt.ﬁrl — _ 5( 5 ) ( f) Tt (28)

e &t v
where (27) describes the dynamic evolution of the prior and follows from (24) and (25),
and where (28) describes the dynamic evolution of tax policy and follows from (24) and

(26). The loci are

A7A'H_1 =0 <«—= Tt = 7A't (29)
1-(1-¢°7
A =0 — = 30
Tt+1 T £2—E+e) (30)
Plugging the first locus into the second, the steady state tax rate is
1
“ = 31
! 1+ ¢&e (31)

which coincides with the equilibrium of the static stylized model analyzed in Section 2.
Drawing a phase diagram using the above loci, one finds that this equilibrium is stable,

i.e., that we asymptotically converge to this equilibrium for any initial prior.

Interpretation. There are a few things to learn from this dynamic model.

First, it provides an intuitive interpretation for the requirement that a discretionary
government must take agents’ prior as given. Here, priors are based on agents’ perception
history and thus independent of the current policy.

Second, it also provides an intuitive interpretation of the equilibrium condition that
agents’ prior must adjust to actual tax policy. Here, agents continuously learn from
(partially) observing the current policy implemented by the government. Doing so, the
economy smoothly converges to a steady state where agents’ prior coincides to the tax
policy implemented by the government, which is equivalent to the definition of a rational
equilibrium in the static model.

Third, it should be clear that the government is not trying to systematically fool tax-
payers as we converge to a stable point. Systematic fooling would lead to, e.g., systematic

fluctuations or growth in tax rates, but not to a unique stable steady state.
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Fourth, our characterization of the taxation bias does not implicitly require taxpayers
to be sophisticated in the sense that they do not have to anticipate the governments’
deviations, and to realize that a taxation bias will occur in equilibrium in order to adjust
their prior. Our characterization of the taxation bias may naturally arise as an equilibrium
outcome through dynamic learning, that is with naive agents gathering information on

tax rates in every period.

B.2 Dynamic learning equilibrium with long-run sophistication

In the previous dynamic model, we assume the government does not internalize the
impact of current policies on future beliefs. We here relax this assumption and consider
that the government internalizes taxpayers’ dynamic learning and thereby exhibits a form

of long-run sophistication. Formally, the government solves

o0

max Y BRY(1-7) (32)

o0
{Tt}t:o —0

st. H=¢&n+(1-8T

given its discount factor § € [0,1] and an initial condition 7_;. This extension of the
basic dynamic model presented in the previous Section B.1 is meant to illustrate that
even long-run sophistication and further self-imposed constraints will, generally, not be
sufficient to resolve the taxation bias.

The current-value Lagrangian associated to the government problem writes

L1, 7 M) =Y B RY (1= 7) + M(F — &n — (1= 7)) (33)

The first-order conditions are

Y(1—7)—ME=0 (34)

MUZT) Ly, Baa(1—€) =0 (35)
87}

Ty

After a few standard manipulations of these first order conditions, one finds that the

optimal taxation path is given by

Tt

B1-9 V(1= i) = (1- T 2mee) Y- ) (30

A steady state in this economy corresponds to a situation where the tax policy is con-

stant and the learning has converged. Hence, the steady state tax policy of a discretionary

o8



government is given by

74 — 1_5(1_5)
L+&e—p(1-¢)

Despite the long-run sophistication of the government, this equilibrium policy still

(37)

generally differs from the socially preferable commitment policy. Indeed, we have

<7< .
1+e 14 ¢&e

(38)

More precisely, the steady state policy is always larger than the commitment policy such
that there exists a positive taxation bias, as long as the government discounts future tax
revenues (8 < 1). Moreover, when the government does not value future tax revenues
(8 = 0), it behaves as in the previously discussed dynamic model where the government
does not internalize taxpayers’ dynamic learning.

The steady state taxation bias is given by

PR 6<1 B 6)(1 — 5) (39)

(1+e)[l+&e—B(1—¢)]

which means that its value is substantially smaller than in the static case. For instance,

when € = 0.75, e = 0.33 and 3 = 0.95,"! the steady state taxation bias would be of only
0.31 percentage points.

Yet, to interpret the importance of the taxation bias for the economy, one should look
at the present value of this permanent deviation. Using a first order Taylor expansion of
Y (1 — 7*) around 7% and computing the government present value of all streams of tax
revenues, one finds that the present discounted cost of this inefficiency relative to current

tax revenue equals

e T — T*

1= B rea(1 — 7e0)

(40)

Under the aforementioned calibration, it implies that the government would be willing
to give up 11% of its current income tax revenue to correct for this long term inefficiency.
This value is barely affected <hen considering alternative realistic values of the discount
parameter 5. It is, however, sensitive to the attention parameter and would be equal
to 17% with an attention parameter ¢ = 65% and to 6% with an attention parameter

¢ = 85%.

T3 — .95 corresponds to a standard value in the macroeconomic literature for the discount rate of

private agents when a time period refers to a year.
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C Numerical simulations

Simulations are implemented using Matlab and the algorithm may be summarized as
follows. We first estimate a log-normal distribution of skills that we extend with a Pareto
tail. This distribution of skills is then binned into a discrete approximation. Second,
we find the optimal policy of the government using an iterative routine. Starting with a
guess for the optimal policy, we compute the optimal attention strategies and allocations
in equilibrium (i.e. when the priors are adjusted). We then compute a new optimal policy

given taxpayers’ choices and iterate until convergence to a fixed point solution.

This appendix provides details on these different steps. We first present the calibra-
tion strategy for the skill distribution. Second, we explain how to solve for the optimal
attention strategies and allocations for a given tax schedule. Finally, we discuss how the
government’s problem is solved in the linear tax setting before turning to the nonlinear

case.

C.1 Skill distribution

Simulations require an exogenous distribution of skills f,,(.). We fit the adjusted gross
incomes from the 2016 March CPS data and focus on singles without dependent chil-
dren to avoid the complexity of interrelated labor supply decisions within families. The
parameters of the log-normal are chosen to match the mean and standard deviation of
the observed distribution for incomes below $200,000. Following Saez (2001), we ex-
tend the log-normal distribution with a Pareto tail (k = 2) for annual incomes above
$200,000. We then discretize the income distribution using evenly distributed bins over
the [200;200,000] interval and evenly distributed bins (in In scale) over the [200, 000;
4,000, 000] interval. This allows us to approximate integrals with Riemann sums.

To translate this income distribution into a skill distribution, we invert agents’ first-
order conditions for labor supply. We first use OECD data on 2016 labor taxes in the
US and fit a linear tax schedule {7,s, Robs}.m Then, we impose a quasi-linear utility

specification u(c,y;w) = ¢ — (y/w)'™/(1 + €) with e = 1/e = 0.33 (Chetty, 2012).

IIWe here rely on the average tax rates and wedges indicator of the OECD Tax Database. We use
the tax rates associated with income taxes (at both federal and state levels) and exclude social security

contributions.
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Assuming we are in a no bias equilibrium (i.e. rational expectation) such that agents’
perceived tax rate coincide with the observed one 7., this allows us to compute skills
through w = (y6 /(1 — Tobs)) ﬁ We also use the estimated linear tax system {7ps, Rops }
together with the actual distribution of earnings to deduce an exogenous expenditure
requirement F for the government budget constraint.

When considering biased perception in the welfare analysis (Table 2), the distribution
of skills also depends on the bias and (endogenous) attention. We use an iterative method
to simultaneously infer both given the fitted tax schedule and a level for taxpayers’ average

attention.

C.2 Taxpayers’ behavior

Taxpayers’ choices are presented in Section 4. For the simulations, we consider Gaus-
sian implementation shocks. Under this assumption, the equilibrium prior distribution
is Gaussian as well. Consequently, one may easily compute the attention parameter (§),
income (y) and consumption (c) for each taxpayer. Given an attention cost k, a marginal
tax rate 7 — that potentially varies for each individual — and an uncertainty parameter oy,
the attention strategy in equilibrium follows from equation (15). Gaussian integrals are
approximated using Gauss-Hermite quadratures. Using an agent’s first-order condition
and budget constraint, we compute her income, consumption and utility for different sig-
nal realizations. These computations are made for each type of agent w. The demogrant

R is computed from the government budget constraint.

C.3 Optimal linear tax

Unless stated otherwise, we assume throughout our numerical exercise that the social
planner has a log objective G(.) = log(.).

In order to compute the optimal linear tax under discretion, we start with a guess
Tg0- Using this guess, we can deduce each taxpayer’s attention strategy when the prior
is adjusted to the guess 7p = 7,0 + b. We then consider this distribution of attention
strategies as constant and use a Matlab optimization routine to find a new 7,; which
maximizes social welfare for these attention strategies. We then update the prior 73 =

7,.1+b, recompute the attention strategies and re-optimize until convergence |7; — 7, ;41| <
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le~®. This method is intuitive and captures the essence of the discretionary policy: the
government maximizes its objective taking attention strategies as fixed.

We also implement an alternative algorithm where instead of maximizing social welfare
numerically we directly pick a new tax rate using the government FOCs in Proposition
1 under a small signals approximation. We find comparable equilibrium rates. Similarly,
we compute the optimal policy under commitment using the FOCs in Proposition 2.

In the welfare analysis in Table 2 Panel A, we instead assume that the government
has a Benthamite social welfare function G(V) = % where a € [0, 1] captures the
government taste for redistribution. We infer v so that the sufficient statistics formula
in Equation (A.21) coincides with the observed income tax rate. We can then compute

the counterfactual policies without information frictions and commitment, and use the

calibrated Benthamite parameter to compute the respective welfares.

C.4 Optimal nonlinear tax

In order to compute the optimal nonlinear tax, we again use an iterative routine. We
start with a guess — namely, a constant marginal rate — and iterate until convergence of
the nonlinear tax schedule. We only present results for the unbiased equilibrium b = 0.

We proceed in the same spirit as for the linear tax schedule:
1. Start with a guess for the nonlinear tax schedule
2. Compute the attention strategies (Vw) for a given adjusted prior 7,
3. Compute allocations given attention strategies and tax schedule
4. Solve for the government FOCs at each w to deduce a new tax schedule
5. Repeat steps 1-4 until convergence.

To maintain the numerical stability of the algorithm we impose a slow adjustment of
attention strategies ¢ at each iteration. Indeed, marginal tax rates being sensitive to
attention, one shall avoid large jumps in the attention parameter. The convergence

criteria we use is the infinite norm for both marginal tax rates and attention strategies.
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D Proofs for the extension to non-linear taxation

We here provide the proofs on the monotonicity condition and Proposition 5 (ABC for-

mula) of the main text.

D.1 Monotonicity

In this section, we demonstrate that the monotonicity condition is expected to hold for
the quasi-linear and iso-elastic separable utility function that we consider in our simula-
tions. For alternative specifications, we recommend to proceed using a guess-and-verify
method. The latter is already implemented in our code and a warning is automatically

displayed when the monotonicity does not hold ex post.

With a quasi-linear and iso-elastic separable utility function the first-order condition

defining y(7,; w) is

. L ry\e
FOC :1—w——<—> —0 41
(FOC), i1 -7 — - (£ (11)
Differentiating this equation with respect to w yields
i(ﬂ)e_ldy(%w;w):1+E(£>E_d& (42)
w? \w dw w? \w dw

Now — in expectation of the realization of the implementation shock ¥ — we also have
Tw = T, (y(Tw; w)) + (1 — §)b which allows us to get
dTy .
i T, (y(Tw; w))

and we can show that

dy(Tw; w)

T % [(1 _ f)b} (43)

1. If agents correctly perceive marginal tax rates (b = 0), the equilibrium condition

7w = Ty(y(Tw;w)) + b becomes 7, = T,(y(7w;w)) = 7. We then have Blww) _

dw
dy(Fwsw)

7o such that plugging (43) with b = 0 into (42) the monotonicity condition

boils down to

1+e (Y€ )
o (E‘fz)mw 20— L5 (E)T W
w? A\w g
2. If agents exhibit a small perception bias (b &~ 0) such that we have dy(Fuiw) dy(szjw)
plugging (43) into (42) the monotonicity condition rewrites
L (1) = £ (- o) 1) < 5 (1)
j_z’ - L< ()E)E(i +(T”(y€)) >0 <— ) g (y) 2 ( 1) 6 (45)
w2 \w g %[(1—5)[)} Sﬁ(%)
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where the equivalence comes from the fact that the other case in which we would

have —T7(y) > - (%)671 is infeasible.

_w2

Hence, the monotonicity condition will hold if the tax function 7,(y) is sufficiently smooth

such that its second derivative is bounded (in absolute value).

D.2  Proposition 5 (ABC formula)

We proceed with a tax perturbation approach in order to characterize the nonlinear
tax schedule chosen under discretion and under commitment. Consider a tax schedule
T,(.) and a reform that consists in a small increase A7" in marginal tax rates in a small
bandwidth of earnings [y" — Ay", y"] and let us compute its impact on the government’s

objective (written in Lagrangian form)

. Eﬁ{// V(i To()iw)) +p(To(u(usw)) — B) } fru(rlrosw) fulw)drduw|(46)

where p is the multiplier associated to the government’s budget constraint and is equal

to the social marginal value of public funds at the optimum.

Impact of the reform For a given target tax schedule 7(.), the reform has

e a mechanical effect dM and a welfare effect dWW that translate the lump-sum increase
of AT"Ay" in the tax liabilities of agents w € [w", oo defined by y(T,r;w") = y"
where E[7,|7w] = To(y(Tw; w)) + (1 — &)7y with Tg =T, + 9

e a labor supply or behavioral effect dB that translates an increase A7" in marginal

tax rates that impacts the perceived marginal tax rates 7, of agents w € [0" —

Aw", w"] defined by y(74r;w") = y" and y(Ter; 0" — Aw") =y — Ay”

such that the total impact on the government’s objective is

ac dM dW dB

p p P P 47

with
W] [ - CODU S pY o) e o)
- [ Eﬁ{ / (1~ g(w)) A7 Ay (o) df} Fu(w) duw (48)
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since we here have, holding 7,, constant,

v = {0 (ylusw) = Tolyui )y w) ) — wZ0*) pde = =Sy (49

C

NT

a5 _ /w_mw Ey /{M —i—To(y(%;w))} MATT dT] fw(w) dw

P dr,
Ey [/ {G(V(ﬁ)_’")) +T0(?J(7~';@T))} —df%(Tho;wr)ATT dT} fw(@") A" (50)

Q

dr

g

since we here have, holding 7,, constant,

d

dr,

WV = —{U(y(Fuiw) = To(y(Fui w)), y(Fui w)i w) = (") fdr, =0 (51)

Characterization of tax policy The optimality condition for the choice of tax policy

% = 0 thus writes

Eﬂ[/{m +T0(y(%ﬁ,r;w7”))} dfsr (7|70 07) d¢1 fuw(")

P dTg dy(‘f’zl;,r ;W7
w0 Eﬁ{/ (1 - g(w)) fuu(rlrosw) dr] Fulw) dw = 0 (52)

where we have simplified through by A7"Ay" noting that

d A,LDT; 0"
y(ro" — A" =y" - Ay — A?fur—y(Td ') ~ Ay"
w

Assuming we are in the tractable Gaussian case, the ex post (after learning) distribution
of the perceived marginal tax rate is Gaussian [z, (7]70;w) ~ N (pw, 0%) with mean j,, =
¢10 + (1 — €)7 and variance parameter o = ¢*. Applying Lemma 2 we can thus rewrite

the optimality condition as

m {2 (e i) + ToGesi} EE| in

+ /woo [1 —g(w)]

¢ under discretion since the government takes agents’ priors as given

fw(w) dw} =0 (53)

T=Hw

ditw __ ¢dro
where = dTg =
whereas %TL;” =¢ g—fg’ +(1-¢ )% + d%(m — Ty) under commitment since the government
internalizes that priors adjust to the choice of tax policy and are thus an endogenous

object.
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In addition, the Lagrange multiplier is — absent income effects — determined by the
same transversality condition as before

Eﬂ[/ooo [1—g(w)] )

T=lw

fuw(w) dw] =0 (54)

which can be obtained in a perturbation approach by computing the impact of a uniform

lump-sum increase in taxes.

ABCD formula To obtain our ABCD formula from equation (53), let us introduce

e = y%;;z})% and assume that the shock ¥ is small to use Ey[tp(9)] =~ ¥ (FEy[v])

regardless of function ’s curvature such that Ey[¢(7)] ~ ¢(7,). This yields

T (g3 67)) + 900 e (par — Ty pnars 7))

95
L= pugr (55)
1 1 dy(”ﬁ;ﬂ‘ﬂbr) o)
= - o 1—g(w ;:w>fww dw
o ) Fali) / (1 =gt ) )

where 1, = T, (y(Tw; w)) +(1-E)7, and d““’ = (W) Tw’w = ¢ under discretion since the
government takes agents’ priors as given Whereas d““’ f +(1-§) dT” + & (T’ (Y(Tu; w)) —
T,) under commitment since the government 1nternahzes that priors adjust to the policy
rule and are thus an endogenous object.
Note that with a quasi-linear and iso-elastic separable utility function we have y(7,; w) =
4¢(1 —7,)¢ and e = ! such that

W _ (1 + %) w1 -7t = 2y w) (56)

dy T’LLH ) ~ dy("'wv
p s yields

Assuming small (or no) perception biases such that 7, ~ 7,, and

Té(iU(Nz?T? ))+g( )(1—5)5_ 1 1+e 1 0
@/, O

_ _d*r ~Nr <
1—75d —d/%ewfw

— g(w)) fulw) dw (57)

E Income effects

In this section of the Online Appendix, we illustrate how the (linear tax) model in the
paper could be extended to account for income effects and accordingly characterize tax
policy under discretion and commitment. We now have to account for the fact that

the average posterior tax rate is no longer a sufficient statistics for taxpayers’ earnings
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choices. This requires a mere reformulation of the initial problem without income effects:

integration in the government’s problem is now with respect to the signal distribution.

In order to introduce income effects, it will prove useful to slightly reformulate tax-
payers’ problem introduced in Section 4.. To this end, consider that there is a continuum
of individuals at each skill w of size f(w) and let Y (10) = [[ y(+)¢(s; 10, 0*)dsdF(w) be
the aggregate earnings. Then, because the government budget constraint is binding at
the optimum, the demogrant writes R(7y) = 7Y (79) — E as the overall population re-
mains of size one. Further, and given that a taxpayer’s budget constraint binds ex post,
consumption adjusts such that c¢o = R(7y) + (1 — 79)y. Therefore, an agent’s utility is
u(R(1) + (1 — 79)y, y) for a realization 75 and earnings choice y.

Given the above reformulation, the only uncertainty arises from the randomness in
the realized tax rate. An individual therefore chooses the signal precision ¢ and income
y to maximize her expected utility

sulp // (1 —71)y,y;w)p(s;7,0)4(T)dsdT — KZ(o) (58)
oyls
where admissible earnings policies for this individual’s choice may depend on the signal
s. Now, guess that the optimal attention strategy o* depends only on w, §(.), and k. As

a consequence, the optimal earnings choice y(s,w;o*,¢(.)) now solves
J10 = DuRE) + (1= D)

+uy(R(T) + (1 — T)y,y;w)]f(ﬂs; o*, d(.))dT =0 (59)

where f(7]s;0%,4(.)) = f(f(;+)( from Bayes rule. Assume that a solution to equation

(59) exists. In turn, it implies that

o (w,q(.), k) = argsup // (1 =7y, y;w)p(s; 7,0)4(T)dsdT — kZ(o) (60)

thus confirming the guess on o* (when it exists). We can now define agents’ indirect

utility function
V(s, 10;w, K, 4(.)) = u(R(10) + (1 — 70)y, y; w) — kKZ(0™) (61)
Turning to the government problem, it requires a mere variation from (6)
max qu{// (s To;w,/f,(j(.))) (85 70,0%) fw(w)drdw (62)
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Note that the inner integration is now with respect to the signal distribution ¢(s; 79, 0*)
and no longer with respect to the posterior distribution of perceived rates. This is be-

cause the perceived tax rate 7 is no longer a sufficient statistics for earnings choices.

The first order condition for the target tax rate under discretion writes

E[ [{ [ lem oo+ [ G(V)Mds}fwm)dw] —0 (63)

dr, dr,

and the first order condition for the target tax rate under commitment writes

Eﬁ{ / { / [G’(V)(;l—fg+ d?(}.) djij)ds;m,a*)ds (64)
+ / G(V)Mds} fw(w)dw] —0

dr,

This characterizes tax policy under discretion and commitment in the presence of

income effects. The key difference between the two equations is the fact that the commit-

ment tax policy takes into account the adjustment in the prior ddq—(‘) whereas the discretion
Tg

tax policy does not. This leads to a taxation bias.
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