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Abstract

We study optimal tax design based on the idea that policy-makers face trade-offs between
multiple margins of redistribution. Within a Mirrleesian economy with earnings, consumption
and retirement savings, we derive a novel formula for optimal non-linear income and savings
distortions based on redistributional arbitrage. We establish a sufficient statistics representation
of the labor income and capital tax rates on top income earners, which relies on comparing the
Pareto tails of income and consumption. Because consumption is more evenly distributed than
income, it is optimal to shift a substantial fraction of the top earners’ tax burden from income
to savings. We extend our results to economies with one-dimensional heterogeneity and general

preferences over an arbitrary number of periods and commodities.
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“Qur Nation ... should be able to devise ways and means of insuring to all our able-bodied
working men and women a fair day’s pay for a fair day’s work.”

Franklin D. Roosevelt, Message to Congress on Establishing Minimum Wages and Maximum Hours, 1937

1 Introduction

Originating with Mirrlees (1971), the problem of optimally designing taxes and social insurance
programs is formalized as a trade-off between the social benefits of redistributing financial resources
from richer to poorer households, and the efficiency costs of allocative distortions that such redis-
tribution necessarily entails when these agents’ productivity types or inclination to work are not
directly observable. One of the most celebrated achievements of this literature has been the deriva-
tion of the optimal tax rate on top income earners by Saez (2001) in terms of three observable
statistics that give empirical meaning to this trade-off between efficiency and redistribution: the
elasticities of labor supply with respect to marginal tax rates and lump-sum transfers (substitu-
tion and income effects), and the Pareto coefficient of the tail of the earnings distribution, which
measures the degree of top income inequality.

Despite its undisputed success in guiding tax policy design, the static Mirrleesian framework
remains silent about a number of important policy questions. First, by focusing on a single
consumption-labor supply margin, the model abstracts from the optimal design of policies that
trade off between multiple policy tools. In practice, tax policies address concerns for redistribution
along many dimensions: income, savings or consumption taxes, public social insurance programs
for unemployment, healthcare or disability, subsidized provision of goods that are perceived to be
essential necessities like housing, food, transportation, energy, education and even mass entertain-
ment, or excess taxation of goods perceived to be luxuries. Moreover, the static Mirrleesian model
implicitly assumes that the government is the sole channel of income redistribution. In practice,
agents may insure against labor market risks through other means than the government, such as
private insurance, precautionary savings, or intra-family transfers.

Second, abstracting from savings implies that we can always use the income distribution to
proxy for consumption, or vice versa. However, this stark assumption is clearly rejected by empir-
ical evidence which shows consumption to be substantially more evenly distributed than income
(Toda and Walsh (2015)). The distinction between income and consumption inequality matters for
quantitative conclusions of optimal tax policies: Applying Saez (2001)’s sufficient statistic repre-

sentation, the optimal top income tax drops from 80% to 50% in our preferred calibration if we use



consumption- rather than income-based measures of inequality. In other words, the static repre-
sentation of top optimal income taxes is based on an economic model that is inconsistent with the
discrepancy between consumption and income inequality and provides no guidance about which
measure is the most appropriate for estimating optimal income taxes. More generally, focusing
exclusively on measures of income inequality may paint an incomplete picture of the link from
allocations to welfare, which should be the key concern for optimal policy design.’

In this paper, we develop a complementary perspective on optimal tax design, based on the
premise that policy makers trade off between multiple dimensions of worker welfare and have
potentially many policy tools at their disposal. Formally, in our baseline framework, we extend
the canonical Mirrleesian tax design problem to allow for two separate consumption goods, which
we interpret as “consumption” and “savings”, and consider a policy maker with a redistributional
objective who designs income and savings taxes, while taking into account the households’ incentives
to work, consume and save.

As our central result, we show that the optimal policy design obeys a simple principle of redis-
tributional arbitrage. The policy maker has three means of extracting resources from the richest
households: reducing their consumption, reducing their leisure (i.e., incentivizing them to work
more), or reducing their wealth (taxing their savings). The optimal tax on labor income equal-
izes the resources that the policy maker can raise by asking the rich to work more—reducing their
leisure—to the marginal resource gains from reducing their consumption. Similarly the optimal sav-
ings tax equalizes the marginal resource gains from reducing the richest households’ consumption
to the marginal resource gains from reducing their savings. The same principle can be extended
to any number of redistributive policy margins and thus serves as a guiding principle to design
optimal redistributional policies along many different dimensions: The optimal policy equalizes the
marginal resource gains from additional redistribution across different goods, since otherwise the
tax designer would have an “arbitrage opportunity” by increasing redistribution along one margin
and reducing it along a different one. Importantly, these redistributional arbitrages are constrained
by the need to preserve the households’ incentives to work, consume, or save as intended by the
policy maker.

Following Saez (2001), we express these marginal resource gains of redistributing consumption,

!Consumption data provides an independent empirical test (and rejection) of the model underlying the repre-
sentation of optimal taxes in the static model. This is an important caveat to the sufficient statistics approach: Its
implications rely on the empirical validity of the underlying economic model. The empirical literature on risk-sharing
emphasizes the importance of consumption, along with income data, for testing efficiency of risk-sharing arrangements
since (at least) Townsend (1994). See, e.g., Ligon (1998) and Kocherlakota and Pistaferri (2009) for applications of
this idea in a hidden information context.



leisure and savings—and hence the optimal income and savings taxes—in terms of observables,
namely: the cross-sectional distribution (in particular, the Pareto tail coefficients) of each good,
along with standard elasticity parameters that govern income and substitution effects. Abstracting
from net complements or substitutes, the marginal gains from redistributing consumption are gov-
erned by the local Pareto coefficient of the consumption distribution and a risk-aversion parameter;
the marginal gains from redistributing earnings or leisure are governed by the income distribution
and labor supply elasticities; and the marginal gains from redistributing savings are governed by
the wealth distribution and a risk aversion parameter over savings or second-period consumption.
These representations clarify the respective roles of consumption, income and wealth inequality in
determining optimal income and savings taxes.

The empirical evidence suggests that consumption has a thinner Pareto tail than income and
savings. This implies that the consumption share of income converges to zero for top income
earners, whose behavior thus reduces to a trade-off between leisure and savings. The static optimal
tax formula of Saez (2001) then determines the combined wedge on labor income and savings.
However, that does not answer how the combined wedge should be broken up into an income and
a savings wedge. While the savings wedge can, in principle, be positive or negative, the fact that
savings or wealth is substantially more unequally distributed than consumption implies that, for
plausible levels of risk aversion, it is optimal to shift a significant share of the tax burden on top
earners from income to savings. The static optimal tax formula overstates the marginal gains from
redistribution and hence the optimal income taxes, because it fails to account for the fact that
consumption is less unequally distributed than after-tax incomes and savings in the data.

Our calibration suggests that top savings taxes could be as high as 40%-50% of the level of
savings, with a corresponding reduction in top income taxes from a static optimum of 80% at our
baseline calibration towards 60% —almost doubling the top earners’ take-home pay. In a life-cycle
context with a 30-year gap between the working period and retirement and a 5% annual return
on savings, a savings tax of 40% corresponds to a 1.8% annual tax on accumulated wealth, or
a 35% capital income tax. These estimates are thus in the same ballpark as existing proposals
of annual wealth taxes in the range of 1% to 2% (Saez and Zucman (2019)). This shift from
income towards savings taxes is a fairly robust feature of our quantitative results, and is driven
by a combination of thinner consumption tails at the top of the income distribution and low
consumption elasticities (risk-aversion and complementarity with labor effort). These features of
the data imply that the marginal benefit of redistributing consumption is small compared to the

marginal benefit of redistributing savings, making it optimal to shift part of the tax distortion



towards savings. They also suggest that capital income should still be taxed at a significantly lower
rate than labor income.

We extend our results to a framework with one-dimensional preference types, but with general
preferences over an arbitrary number of periods and commodities. We obtain a characterization
of the optimal relative price distortions, or commodity taxes, as arbitraging between redistribution
through one commodity vs. another. We study two applications of this generalized framework.
First, we characterize the optimal income and capital taxes over the life cycle in terms of the age-
dependent Pareto coefficients on earnings and consumption. We show that the accumulation of
consumption inequality over the life cycle offers a new rationale for taxing the savings of working
households, which is different from the rationale for taxing retirement savings in our baseline model.
Second, we consider heterogeneous initial capital endowments, which allows the Pareto tail of wealth
to be thicker than that of earnings.

While we are not aware of prior discussions or formalizations of redistributional arbitrage or
related ideas in the economics literature on optimal tax design, the observation that redistributional
policies act on many margins simultaneously is certainly not new to policy makers. For example, the
labor movement’s 19th century slogan “A Fair Day’s Pay for a Fair Day’s Work” epitomizes a joint
concern for wages along with working hours or leisure of the working classes that permeated policy
discussions over labor regulation and the concurrent emergence of the welfare state. The slogan
was picked up by Roosevelt in a speech that led to the Fair Labor Standards Act (1938), which
simultaneously introduced a minimum wage and regulations on total working hours. More recently,
Aguiar and Hurst (2007) document a large increase in leisure inequality from the top to the bottom
of the distribution since the 1960s in the U.S., mirroring the concurrent, well-documented and
widely discussed rise in income inequality. Contemporary concerns for “work-life balance” suggest
that high income earners today value leisure much like their working class peers in the 1930s or
the 19th century, and employers acknowledge these concerns when granting workers leisure-related
perks or non-pecuniary benefits, work-time flexibility or time-saving benefits like child-care services

to working parents.”

2 According to Cambridge online dictionary, work-life balance represents “the amount of time you spend doing your
job compared with the amount of time you spend with your family and doing things you enjoy.” A 2011 report by the
Council of Economic Advisors (Romer (2011)) reviews evidence suggesting that both employers and employees benefit
from improved work-life balance: “A study of more than 1,500 U.S. workers reported that nearly a third considered
work-life balance and flexibility to be the most important factor in considering job offers. In another survey of two
hundred human resource managers, two-thirds cited family-supportive policies and flexible hours as the single most
important factor in attracting and retaining employees.” The report itself is evidence that the joint importance of
income and leisure for employee welfare is recognized at the highest levels of economic policy. The ongoing pandemic
provides further evidence of the importance of leisure time for workers’ wellbeing: while the time savings and flexibility
gains associated with remote work are greeted as a significant improvement in work-life balance, lack of access to
child care and home schooling due to school closures are viewed as adding stress to working parents’ lives. Schieman
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Relationship to the Literature. Our paper relates to the optimal taxation literature originat-
ing with Mirrlees (1971), as well as the sufficient statistics approach towards estimating optimal
tax rates that was pioneered by Saez (2001). Our model is based on Atkinson and Stiglitz (1976).
Because we allow for arbitrary preferences, their uniform commodity taxation theorem only applies
as special case of our framework.? By viewing tax policies as an arbitrage between different margins
of redistribution, we generalize the representation of optimal income taxes obtained by Saez (2001)
to a dynamic, or multiple-good, environment and derive a companion formula for optimal savings
taxes. Mirrlees (1976), Saez (2002), and Golosov, Troshkin, Tsyvinski, and Weinzier] (2013) study
a similar problem as ours but do not characterize the optimal top tax rates analytically nor express
the formulas in terms of empirically observable sufficient statistics. In linking our characterization
of optimal taxes to its empirical counterparts, we show that optimal top taxes rely not only on
labor income data, as in the canonical Saez (2001) framework, but also on consumption data. We
rely on the analyses of Toda and Walsh (2015), Blundell, Pistaferri, and Saporta-Eksten (2016),
and Straub (2019) to argue that the Pareto tail of the distribution of consumption is significantly
thinner than that of the income distribution.*

Gerritsen, Jacobs, Rusu, and Spiritus (2020) and Schulz (2021), and especially Scheuer and
Slemrod (2021) and Ferey, Lockwood, and Taubinsky (2021), are closest to our work. These
papers characterize optimal savings taxes in models that are similar to ours,” but use a different
approach and obtain different results than us. First, our optimal tax formulas rely on a distinct set
of perturbations and lead to redistributional arbitrage expressions that offer a unified perspective on
the optimal desing of taxes on multiple goods and bear little resemblance to the “ABC” expressions
derived in these papers. Second, and most importantly, our representation maps to a different set
of empirically observable sufficient statistics. Specifically, we show that the relative values of the

Pareto tail coefficients on income and consumption, along with standard elasticity parameters,

et al. (2021) provide evidence from a sample of about 2000 Canadian households that reported work-life balance
improved for most workers, excepted for those with children under the age of 12 who reported no change. Their
cross-sectional controls further highlight that reported work-life balance appears to be as much affected by working
hours and flexibility as it is by financial stress, but unrelated to income after controlling for other job characteristics.

3Several papers, such as Christiansen (1984), Jacobs and Boadway (2014), and Gauthier and Henriet (2018),
generalize Atkinson and Stiglitz (1976) to non-homothetic preferences, but typically constrain commodity or capital
taxes to being linear. We abstract from several other extensions of the Atkinson-Stiglitz framework, such as multidi-
mensional heterogeneity (Cremer, Pestieau, and Rochet (2003), Diamond and Spinnewijn (2011), Piketty and Saez
(2013), and Saez and Stantcheva (2018)) or uncertainty (Diamond and Mirrlees (1978), Golosov, Kocherlakota, and
Tsyvinski (2003), Farhi and Werning (2010), Shourideh (2012), Farhi and Werning (2013), Golosov, Troshkin, and
Tsyvinski (2016), and Hellwig (2021)).

“This finding is consistent with Meyer and Sullivan (2017) who show that consumption inequality has seen a
much more modest rise than income inequality since 2000.

SGerritsen et al. (2020) and Schulz (2021) focus on a different departure from the Atkinson-Stiglitz benchmark,
namely, a model with heterogeneous returns. Our general framework of Section 5 nests this case. On the other hand,
these papers explore various microfoundations of return heterogeneity that are beyond the scope of our analysis.



identify the underlying structure of preferences that pins down optimal income and capital taxes.
While the alternative representation of Ferey, Lockwood, and Taubinsky (2021) offers additional
insight into the identification of the preference elasticities along the bulk of the tax schedule, we
show in Section 3.4 that their identification breaks down at the top of the income distribution.
Thus, both papers are complementary, in the sense that ours offers prescriptions for top income
and savings taxes, which is precisely where their sufficient statistics lose their identifying power.
Finally, Scheuer and Slemrod (2021) derive a characterization of the capital tax rates on top earners
when agents have exogenous endowments in addition to labor income. In contrast to our analysis,
they take the labor income tax as given, and they restrict preferences to be separable between
consumption and earnings, while the non-separability plays a critical role in our analysis. We

discuss in detail the relationship between our results and theirs in Section 5.

Outline of the Paper. We introduce our baseline model and derive theoretical formulas for
optimal taxes in Section 2. In Section 3, we provide a sufficient-statistic representation of the
optimal taxes. We calibrate the model and explore its quantitative implications in Section 4.

Finally, Section 5 extends our results to a general framework.

2 Theory of Redistributional Arbitrage

2.1 Baseline Environment

There is a continuum of measure 1 of heterogeneous agents indexed by a “rank” r € [0, 1] uniformly
distributed over the unit interval. There are two periods 0 and 1. The preferences of agents of rank
r are defined over consumption C' and labor income Y in period 0, and consumption S (“savings”)

in period 1. They are represented as
U(CY;r)+ BV (S)

where for any r, the functions U and V' are twice continuously differentiable with Uxs > 0, Ugc < 0,
Uy <0, Uyy <0, V' >0, V" <0 and satisfy the usual Inada conditions as C, Y or S approach 0

or oo.

Assumption 1 (Single-Crossing Condition). The marginal rate of substitution between income

SWhile it is convenient for the analysis to define preferences in terms of the observables C, Y, and S, it is
straightforward to map the type-contingent preference over earnings into a preference over leisure or labor supply.



and consumption —Uy (C,Y;r) /Uc (C,Y;r) is strictly decreasing in r for all (C,Y), or

Oln (=Uy /Uc) Uy, Ucy
o Uy Ue < 0. (1)

Furthermore, the marginal disutility of effort is decreasing in r, Uy, /Uy < 0. The marginal utility

of consumption is monotonic in r, i.e., Uc, /Uc is either non-positive or non-negative everywhere.

Assumption 1 introduces a ranking of agents according to their preferences over consumption
and leisure bundles: On the margin, agents with higher r are more willing to work for a given
consumption gain. The restriction Uy, /Uy < 0 implies that higher ranks r find it less costly to
attain a given income level Y. This gives rise to a motive for redistributing effort from less to more
productive agents, or equivalently leisure towards less productive agents; that is, redistribution
“from each according to his ability”.

The rank r may also directly enter the marginal utility of consumption when Ug, # 0. This
results in a second motive for redistribution—of consumption towards those agents who have the
highest marginal utilities or “consumption needs”; that is, redistribution “to each according to
his needs”. If Ug,/Uc < 0, both redistribution motives favor lower ranks: In other words, those
who are the most inclined to work are also those who are the most inclined to save. If instead
Ucr/Uc > 0, consumption needs are higher for higher ranks, in which case the two redistribution
motives are not aligned: Those who are the most inclined to work are also those who are the most
inclined to spend their incomes on current consumption. Nevertheless, the single-crossing condition
guarantees that it is always optimal to redistribute from higher to lower ranks, i.e., the planner has

a motive of demanding higher effort from, and offering higher consumption to high types.

Social Planner’s Problem. Consumption, earnings, and savings are assumed to be observable,
but an individual’s preference rank r is their private information. Resources can be saved at a
rate R > 0 from period 0 to 1. In our baseline model, we assume that the planner’s objective is
to maximize revenue; equivalently, the social objective is Rawlsian.” Thus, the optimal allocation

{C(r),Y (r),S (r)} maximizes the net present value of tax revenue:

1
/0 {Y(r)=C(r)— R'S(r)}dr

"We generalize our analysis to arbitrary Bergson-Samuelson social welfare objectives in Section 5. In particular,
the optimal top tax rate formulas of Section 3 remain valid for any social welfare function.
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subject to the incentive compatibility constraint:
U(C(r),Y (r);r)+ BV (S(r) > U(CHE),Y ();r)+ BV (S(r))

for all types r and announcements r’.
We solve this problem using a Myersonian approach, replacing full incentive-compatibility by
local incentive-compatibility. Define the indirect utility function W (r) = U (C (r),Y (r);r) +

BV (S (r)).2 Then an allocation is locally incentive-compatible, if it satisfies
W'(r) = Up (C(r),Y (r);r). (2)

We refer to U, (r) = U, (C (r),Y (r);r) as the marginal information rent of type r. The solution
to this relaxed problem is obtained using optimal control techniques and is fully described in the

Appendix.

2.2 Optimal Taxes

Let 7y (r) = Uy (r) /Uc (r) + 1 denote the labor wedge at rank r implied by the optimal alloca-
tion {C (-),Y (-),S ()}, i.e., the intra-temporal distortion between the marginal product and the
marginal rate of substitution between consumption and earnings. Let 75 (r) = B8RV’ (r) /Uc (r) —1
denote the savings wedge at rank r, i.e., the inter-temporal distortion in the agent’s first-order
condition for savings.

The following theorem, which is the first main result of this paper, provides a full characteriza-

tion of the optimal taxes in our setting:

Theorem 1 (Redistributional Arbitrage). The optimal labor wedge Ty satisfies

E UY(T/) exp r’ UY'r'(";/,l)d,r// I >
oy () = 2 [ty e () B dr”) } (3)

Be) B[ e (7 Hgrar) v 2]

and the optimal savings wedge Tg satisfies

VI(S(r) | .
L+rs(r) = D80 - alluccolbd ()
S Beo (T) o E Uc(r) 7! UC’I’(T//)d 1" S ’
Uc () &XP J; Uy &7 =T

8To ease notation, we further write X (r) = X (C'(r),Y (r),S (r);r) for any function X of both the allocation
(C(r),Y (r),S(r)) and the type r.



Theorem 1 summarizes the principle of redistributional arbitrage. It formalizes the idea that,
at the optimal allocation, the planner is indifferent between redistributing slightly less along one
margin of inequality—consumption, leisure, or wealth—and slightly more along another. Formally,
the variables B¢, By and Bg represent the marginal (resource) benefits of reducing the consump-
tion, leisure, and savings of agents with rank above r, respectively. This interpretation stems
from a simple set of perturbation arguments that we describe in Section 2.3. Thus, the ratio
By /B¢ describes the trade-off between redistributing resources from the top via earnings or via
consumption—or in other words, how the social planner maximizes the extraction of resources from
top earners by asking them to work more versus consume less. Similarly, the ratio Bg/B¢ describes
the trade-off between redistributing consumption or savings. Comparing equations (3) and (4) with
the individual’s first-order conditions 1 — 17y = —Uy /U¢ and 1+ 76 = SRV’ /U then leads to the
following interpretation of optimal taxes: The optimal income (resp., savings) wedge equalizes the
agent’s private trade-off between consumption and leisure (resp., savings), to the social trade-off in

redistributing from the top via consumption or leisure (resp., savings).

Interpretation of the Model. One interpretation of our optimal tax system is a combination
of income taxes, social security contributions and pension payments (“savings”) that are indexed
to labor income, without any additional private savings. The savings wedge then represents the
marginal shortfall or excess of social security contributions relative to pension payments. Alterna-
tively, we could relabel S in our model as “bequests”, and let C and Y stand for life-time income
and consumption. In this case our results would reinterpret the savings tax as a tax on bequests.
We could also interpret C' as “basic necessities” and S as “luxury goods” in a static interpreta-
tion of our model. In this case the savings tax represents a relative price distortion between the
two, possibly in the form of subsidies on basic necessities. More broadly, we show in Section 5.1
that our analyis can be straightforwardly extended to a framework with fully general preferences
over an arbitrary number of periods and commodities, and we discuss various applications of this

generalized framework.

2.3 Perturbation-Based Interpretation of Theorem 1

In this section, we formalize the interpretation of Theorem 1 as an arbitrage between various
margins of redistribution—consumption, leisure, or savings. Fix a given rank r > 0 and consider
the following perturbation: We simultaneously raise the consumption of ranks ' > r by AC (') > 0

and raise their earnings—i.e., reduce their leisure—by AY () > 0, while preserving local incentive



compatibility (2). Moreover, we design this joint perturbation such that the utility of agent r
remains unchanged, thus ensuring that the incentives of agents with ranks r’ < r are preserved;
that is, AC (r) = _UY(S;) AY (7). We show below that the first part of this perturbation—providing
agents 7' > r with higher consumption—lowers the planner’s resources by —B¢ (1) AC (1), while

the second part—raising their output—increases resources by By (r) AY (r). At the optimum

allocation, this joint perturbation must neither raise nor lower resources, so that ggé:g = ﬁggg =
7UUCY(7(1§). Formula (3) follows immediately. The optimum savings wedge (4) is obtained analogously

as a no-arbitrage condition between redistributing via consumption and savings.

Marginal Cost of Raising Consumption: Case Ug, = 0. Consider first the resource cost of
raising the consumption of ranks v’ > r. If preferences satisfy Ug, = 0, this perturbation preserves
local incentive compatibility for all ' > r if and only if it induces a uniform increase in utility above
rank r. To see this formally, notice that for any r’, an increase in the consumption of rank r’ by
AC (r'") does not affect the marginal information rent at r’, since AU, (r') = Ue, (r') AC (+') = 0,
and hence does not require any further change in utility above r’. Now, this uniform increase in
utility above rank r implies that the consumption of agents 7’ > r must increase in proportion to

their inverse marginal utility ﬁ(w) As a result, the perturbation lowers the planner’s resources by

1
| ' >r| AW (r) = —Be (r) AC (1),
Ue (r')
where AW (r) = Ue (r) AC (r) represents the increase in utility for rank r associated with the
perturbation of consumption. Therefore, B¢ (r) represents the marginal resource cost of raising

the consumption of ranks 7’ > r in an incentive-compatible manner.

Marginal Cost of Raising Consumption: General Case. With general non-separable pref-
erences U, # 0, a uniform increase in utility no longer preserves local incentive compatibility.

Rather, the perturbation must now raise the utility of ranks ' > r in proportion to uc (r,r') =

fT UC’!‘(

r Uo (T,)) dr” ) and consumption in proportion to Uo ( HC (r,7"), thus leading to the expres-

exp
sion of the marginal benefits B¢ in equations (3) and (4). This is because the perturbation AC (-)
changes utility levels for ' > r by AW (r') = Ug (') AC (') and marginal information rents by

AU, (') = Ue, (r') AC (1'). Tt therefore preserves local incentive compatibility if and only if

UCT( )

AW' (r') = AU, (r) Ue )

— AW (1) .
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That is, the change in utility at rank 7’ causes a change in information rents that must be passed on
to the utility of all higher ranks r”, thus further changing information rents, etc. Integrating up this
ODE yields the cumulative utility changes for higher ranks that are required as a result of preserving
local incentive compatibility at all lower ranks. Intuitively, suppose that higher ranks have lower
consumption needs, i.e., Ug, < 0. We then have puco < 1, so that the utility of higher ranks does
not need to increase by as much as that of lower ranks to maintain incentive compatibility. This is
because the higher level of consumption at rank 7’ is not that attractive for higher ranks r” > 7/,
who don’t value consumption as highly; thus, a relatively small increase in utility at r” is sufficient

to deter them from mimicking lower ranks.

Marginal Benefit of Reducing Leisure or Savings. Consider now the second part of the
perturbation, whereby the planner reduces the leisure, or raises the earnings, of ranks r’ > r.
Following analogous steps as in the previous case, we find that if preferences satisfied Uy, = 0,
the utility of ranks ' > r would need to fall uniformly to preserve local incentive compatibility, so

that their output would need to rise in proportion to 1/ (—=Uy (r’)). The non-separability Uy, < 0

" Uy, (r"
fr U};((r”))

frees an amount of resources equal to By (r) AY (r), where By is defined in equation (3). Similarly,

requires an incentive-adjustment py (r,r") = exp( dr” ) As a result, this perturbation
a perturbation that lowers the utility of types ' > r by reducing their savings, while preserving local
incentive compatibility, raises resources in proportion to Bg (r), defined in equation (4). Notice
that in this case no incentive-adjustment pg is needed because the marginal utility of savings is

independent of r.

Welfare-Improving Perturbations and Independence of Taxes. The elementary pertur-
bations described above can also be used to identify possible directions of welfare improvement to
a sub-optimal tax schedule. If one of the marginal benefits of redistribution exceeds another, then
the planner gains resources by increasing redistribution along one margin and reducing it along
another. This argument immediately implies that optimal taxes can be set independently of one
another: The arbitrage formula (3) characterizes the optimal labor income taxes regardless of the
value (optimal or not) of the savings taxes. Similarly the arbitrage formula (4) characterizes the

optimal savings taxes regardless of the level of labor income taxes.

2.4 Relationship to the “ABC” Optimal Tax Formulas

Our representation of the optimal tax system constrasts with the “ABC” expressions typically

derived in the literature following Diamond (1998); see, e.g., Gerritsen et al. (2020), Schulz (2021),
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and Ferey, Lockwood, and Taubinsky (2021). The proof of Theorem 1 shows that the optimal

income and savings wedges can also be expressed as the solution to the following three equations:

1TY(TE) =A(r)Bc(r), 7v(r)=A(r)By(r), 171/(7"2) (1+75(r))=A(r)Bs(r), ()
Ty \T T
where A = Ycr _ Uyr

= - 0
The first equation in (5) (“consumption-ABC”) re-states and generalizes the familiar ABC

formula from Theorem 1 in Saez (2001) to the present environment.” It equates the marginal

efficiency cost of increasing the labor wedge at rank r, 13;/ ﬁ, to the additional resources the

planner can raise by reducing the consumption of infra-marginal ranks ' > r, Bo/Ug. To see
this, consider a perturbation (AC (r),AY (7)) that keeps rank r indifferent by marginally reducing
both their consumption and their output, so that AY = (—U¢/Uy)AC. The resource cost of
this perturbation is given by AY — AC = IZY AC. At the same time, the perturbation reduces

the marginal information rent at rank r by AU, = Ug,.AC + Uy, AY = A - UcAC and thereby

makes it strictly less attractive for ranks 7/ > r to mimick rank r. This allows the planner to
reduce the consumption of ranks ' > r, with a resource gain (per our earlier analysis) equal to
(Bc/Uc) AU, = A- BcAC.

Analogously, the second equation (“leisure-ABC”), which is novel, equates the marginal cost of
the tax distortion at r,'” to the marginal resource gains of reducing the leisure of agents ' > r,
By / (=Uy). The third equation (“savings-ABC”) equates the marginal cost of the tax distortion
at r, to the marginal benefit of reducing the savings of agents ' > r, Bg/ (BRV"). Our arbitrage
representations (3) and (4) are then obtained by eliminating the marginal cost of tax distortions
A (r) from these ABC formulas.'!

Importantly, because leisure, consumption and savings are linked through the incentive compat-
ibility and budget constraints, the three formulas that characterize the optimal labor income taxes
(consumption-ABC, leisure-ABC, and redistributional arbitrage) are all equivalent to each other.
However, as we shall see below, they differ in terms of the observable statistics that they emphasize,
and therefore the calibration of optimal income taxes. Furthermore, comparing formulas (3), (4)

and (5) highlights that the principle of redistributional arbitrage, in contrast to the ABC represen-

9Note in particular that, if the utility function takes the form u (C,Y/6 (r)), where 6 (r) represents worker r’s

M
H;f}’ . 1;flzé?), where ¢ and ¢ denote
Y

respectively the Marshallian (uncompensated) and Hicksian (compensated) elasticities of labor supply.

ONote that the marginal cost can be expressed as: 11‘;,/ A-:llJc =Ty A_(ny) = 11‘:}/ Al_;';f/,.

"Note moreover that the ABC formulas imply A (r) = 1/By (r) — 1/Bc (). Thus, our arbitrage representation
provides the decomposition of this term—which drives optimal taxes—into the consumption- and the leisure-based

motive for redistribution.

productivity and is distributed according to a distribution F', then A =
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tations, offers a unified perspective on optimal income and savings taxes. This representation also
clarifies that optimal savings taxes are independent of income taxes, which has direct implications
for the set of parameters and observables that determine the optimal savings wedge: It depends
on the parameters that enter Bg and B¢ directly, but is independent of the parameters that only
affect By or A.

2.5 When Should Savings Be Taxed?

Our savings wedge representation (4) nests the uniform commodity taxation theorem of Atkinson
and Stiglitz (1976) as a special case. Specifically, the optimal savings wedge is equal to zero for all
types—i.e., redistribution should be achieved only through income taxes—if the marginal rate of
substitution between consumption and savings is homogeneous across ranks r. Coupled with the
fact that preferences over savings are independent of rank, this condition is equivalent to Ug, = 0

for all r.'? The following corollary also shows that the converse statement is true:

Corollary 1. The optimal allocation satisfies Bg (r) z Be (1) and the optimal savings wedge is

Ts (1) E 0 for all r, if and only if ({]CCT((:)) § 0 for all r.

In other words, the optimal savings tax inherits the sign of —Ug,. This insight is already
present in Mirrlees (1976). If the marginal utility is increasing (resp., decreasing) with r, so that
higher ranks also have higher (lower) consumption needs, then it is optimal to subsidize (tax)
savings at the top of the income distribution. When Ug,. = 0, the optimal allocation equalizes the
marginal benefit of redistributing savings to the marginal benefit of redistributing consumption for
all r, and there is no reason to tax savings differently than consumption.'®> When Ug, < 0, the
planner can screen the more productive ranks—i.e., deter them from mimicking lower ranks—via
positive savings taxes by exploiting the fact that their taste for savings over current consumption is
stronger than that of lower ranks. Formally, a perturbation that increases consumption, and hence
reduces savings, for rank r by AC (r) raises their current utility by UcAC () and changes their
information rent by Uc, AC (r). Thus, Ug,/Uc measures the ratio of the change in information
rents to the increase in utility that comes with a reduction in savings. If such a perturbation
reduces information rents (Uc, < 0), then it allows the planner to increase the static redistribution

from higher towards lower ranks, thus leading to a rationale for taxing savings.'*

12This is a weaker restriction than the weak separability assumption imposed in Atkinson and Stiglitz (1976), which
in our setting would require Ucy = 0. In particular, if the utility function takes the form u (C,Y) —v (Y,r) + V (),
we have Uc, = 0 but Ucy # 0.

Bt is straightforward to check from the definitions of the marginal benefits Bg, Bc that, when Ucr = 0, Bs (r) =
Bc (r) for all 7 if and only if 1/ (BRV' (S (r))) = 1/Uc (1), or 75 (r) = 0, for all .

14 As we show in Section 5, the intuition and the result generalize to preferences of the form U (C, S,Y’;r), allowing
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3 Sufficient Statistics Representation of Optimal Top Tax Rates

In this section, we express the marginal benefits of redistribution B¢, By, and Bg, and hence the
optimal income and savings taxes in terms of sufficient statistics that can be observed empirically.
Theorem 1 and Corollary 1 imply that the needs-based and ability-based complementarity variables
Ucr/Uc and Uy, /Uy play a critical role. Our key identification result shows that the distributions
of earnings and consumption, along with standard behavioral elasticities, are sufficient to separately

identify these two variables in the data.

3.1 Identification Lemma

We denote by s¢ (r) the share of consumption in retained income at rank =, and p¢o (7) , py (), ps (1)
the local Pareto coefficients of the distributions of consumption, labor income, and savings, respec-

tively:

sc(r) = ¢ and L _ _9lnX(r) _ 1-Fx (X (r))
- (A=7y(r)Y(r) px (r) — Olm(l-r)  X(r)fx (X(r))

for any X € {C,Y, S}, where Fx and fx denote the c.d.f. and p.d.f. of the distribution of X. In

addition, we define four elasticity variables (¢ (), Cy (r), Coy (7), (s (r) as follows. Let

) = _8ln Uc (CY,r) _ _C (r)Ucc (1)
¢ B OInC C=C(r),Y=Y(r) Uc (r)
and
Co(r) = — dlnV'(S) _ S V"(S(r)
sV = S |s—s() V(S (1)

denote the coefficients of relative risk aversion in periods 0 and 1, respectively. Let also

0ln (~Uy (O,Y,r))‘ _ Y () Uyy (r)
olnYy C=C(r),Y=Y(r) Uy (r)

Cy (r) =

for interaction between S and r along the same lines as C' and r. Uniform commodity taxation then holds (75 = 0
for all r) if and only if %—CC““ = %—SS“" for all r, in which case the incentive-adjustments pc (r,7") and pg (r,r’) are the
same.
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denote an inverse elasticity of labor supply; if the utility function is separable, so that (cy = 0,

then (y is the inverse of the Frisch elasticity.'® Finally, let

oy~ DMV YU )
o B olnY C=C(r),Y=Y(r) Uc (r)

denote the coefficient of complementarity between consumption and labor supply. These four

elasticity parameters all have direct empirical counterparts (see Section 4.1).

Lemma 1 (Identification). The variables Uc,/Uc and Uy, /Uy can be expressed in terms of

sufficient statistics as:

Uor(r) _ Golr) Gs(r)  Cev(r) _ ) 75 (1)

Uc (r) pc(r)  ps(r)  py(r) 1475 (r) (6)

and

(1_T)Uw(7°) _ _CY(T)_CS(T)+SC(T)CCY(T)_(1_T) Ty (7) Ts(r) | )

Uy (r) py (r)  ps(r) pc (r) 1-7v(r) 1+7s(r)

This result, which generalizes Lemma 1 in Saez (2001) to our dynamic economy, is obtained
by differentiating the first-order conditions of the individual’s problem 1 — 7v = —Uy /U¢ and
1+ 75 = BRV'/Uq with respect to the rank r. It shows that empirically observable parameters—
standard elasticities, Pareto coefficients, and measures of tax progressivity—together pin down the
weights on the consumption- and needs-based redistribution motives Ug,/Uc and Uy, /Uy. This
result does not rely on specific functional form assumptions for preferences: The “data” implicitly
inform us about the underlying correlation structure between ranks and marginal utilities.'®

To understand the key insight of Lemma 1, focus on top earners (r — 1), for whom the

Pareto coefficients pc, py, ps converge to constants and the progressivity terms (1 — ) 112/ and

5 More generally, the inverse Frisch elasticity is equal to ¢y — scCo (Cev/ CC)Z. The empirical evidence suggests
that 0 < oy /o < 0.15 and lim,—,1 sc (r) = 0 (see Section 4.1). Thus, ¢;-' is quantitatively very close to the Frisch
elasticity and converges to the latter for top income earners.

6By contrast, many papers in the literature impose strong a priori assumptions on the utility function to derive
optimal taxes in terms of elasticity parameters and Pareto coefficients, before resorting to empirical estimates of
these parameters to evaluate the formulas quantitatively. As emphasized by Chetty (2009), a potential pitfall of this
“sufficient statistic” approach is that these empirical estimates may not be compatible with the structural restrictions
imposed by the underlying model that led to the formula. For instance, suppose that the values of the calibrated
parameters imply that the right-hand side of (6) is strictly negative, as will most often be the case in our quantitative
exercises of Section 4. This overidentifying restriction is inconsistent with, e.g., separable preferences with a marginal
utility of consumption that is independent of r. To take an even more striking example, suppose that optimal taxes
were derived under the assumption that preferences are GHH, U = u (g (C) — v (Y/0 (r))) for some convave constant-
elasticity functions v and g and convex function v. While this utility function implies Uc, < 0, we can show that
this functional form must either violate the restriction (6), or impose that pc = py, which as we discuss below is not
consistent with empirical evidence.
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(I—r) 11375 converge to zero. Suppose moreover that the risk-aversion parameters in periods 1
and 2 are equal, (¢ = (g, and that the complementarity coefficient (coy is small relative to risk
aversion, as is the case empirically. Equation (6) then implies that the sign of U¢,./Uc is determined
by the relative thickness of the Pareto tails pc vs. pg. Specifically, Ue, is negative, so that capital
should be taxed, if and only if po > pg, i.e., iff consumption is strictly more evenly distributed
than wealth at the top. Intuitively, the relative thickness of the tails of consumption and wealth
(or, more generally the ratios of elasticities and Pareto coefficients (¢/pc, (s/ps) reflect how the
taste for current consumption relative to savings varies along the ability distribution. In particular,
observing that po > pg indicates that the consumption share s¢ converges to 0 as r — 1; that
is, top earners spend a vanishing fraction of their labor earnings on current consumption, which
in turn implies that Uc must be decreasing along the ability distribution for given C', Y and S.
More generally, equations (6) and (7) show that these elasticities and Pareto coefficients determine
not only the signs, but also the values of Ug,/Uc and Uy, /Uy; they are therefore natural and
transparent sufficient statistics for optimal labor and capital taxes.

The separate identification of these two variables in the data is critical and stems from the
dynamic structure of our model. In the static framework, the observed income distribution only
allows us to identify the difference U, /Uc — Uy, /Uy. Using empirical sufficient statistics to
evaluate the (static) optimal income tax formula thus requires imposing functional form restrictions
on preferences, e.g. Ug, = 0. But such a choice is far from innocuous, since the theoretical formula
depends on both redistribution motives Uy, /Uy and Uc,/Uc sepalran:ely.17 Introducing a second
behavioral margin in the model-—consumption-savings in addition to consumption-leisure—allows
us to identify both of these complementarity variables from the data and, therefore, correctly

evaluate optimal income taxes.

3.2 Optimal Top Tax Rates

We now express the optimal labor income and savings wedges at the top of the income distribution

in terms of the sufficient statistics introduced in Section 3.1.

Assumption 2. The optimal allocation {C (-),Y (-),S (-)} is co-monotonic, and the distributions

of earnings, consumption and savings have unbounded support and upper Pareto tails with coef-

171t is straightforward to see that Uy, and Uc, matter independently for optimal taxes, even in the static setting.
Suppose that the planner is not Rawlsian (see Section 5). Then the marginal utility of consumption determines the
marginal social welfare weights at each income level below the top. For instance, with GHH preferences, the concavity
of the outer utility function affects the level of optimal taxes but is irrelevant for the difference Uc,/Uc — Uy, /Uy
that the static model allows us to identify in the data.
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ficients py, pc, ps, respectively. In addition, the elasticities (¢, (s, vy, oy and the parameter s¢

converge to finite limits as r — 1.

Lemma 1, along with Assumption 2, allows us to derive empirical counterparts for the marginal

benefits terms B¢, By, Bg that appear in the optimal tax formulas of Theorem 1. We find'®

lim Be (r) = {1—/€g+g}_l (8)
and »
lim By (r) = [1+Z§—SC§CCY] 9)
and
lim Bg (r) = [1— gﬂ_l. (10)

Abstracting for now from complementarities, these expressions show that there is a natural mapping
between consumption (resp., earnings, savings) data and the marginal benefits of redistributing
consumption (leisure, wealth). The marginal benefits of redistributing consumption B¢ (resp.,
savings Bg) are increasing in the level of consumption (savings) inequality, as measured by the
respective inverse Pareto coefficients 1/pc and 1/pg. The marginal benefits of redistributing leisure,
By, are increasing in the level of leisure inequality, or decreasing in the level of earnings inequality
1/py; intuitively, high earnings inequality indicates that top earners are hard-working and have
relatively little leisure. Finally, the complementarity between consumption and earnings (cy lowers
(raises) the marginal benefits of redistributing consumption (leisure).

Expressions (8), (9) and (10) immediately lead to the following theorem, which is the second

main result of this paper:

Theorem 2. Suppose that the optimal allocation satisfies Assumption 2. Then the optimal labor

wedge on top income earners Ty = lim,_,1 1y (1) satisfies

1 —C{c/pc + Coy /py
1+ /py — scley/pc

1-7y =

(11)

8 As long as leisure is a normal good, By is finite and bounded above by 1. On the other hand, the representation
of B¢ requires that ;% <1+ %; if this condition is violated then the marginal benefits of redistributing consumption

Bc are infinite, and thus the allocation cannot be optimal. Similarly, the representation of Bg requires that g—s <1
otherwise Bg is infinite. These restrictions are imposed jointly on the primitive preference parameters and on the
Pareto tails of the income, consumption, and savings distributions. They are, in principle, testable.
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and the optimal savings wedge on top income earners Tg = lim,_,1 75 (1) satisfies

1 —Cc/pc + Cey/py

l47q —
TS 1—Cs/ps

(12)

[€e] oy Ss
where e <1+ e and o < 1.

Equation (11) provides a very simple generalization of the standard top income tax rate for-
mula of Saez (2001) to a dynamic environment, and equation (12) provides an analogous sufficient
statistics formula for savings taxes. Ceteris paribus, high income and consumption inequality both
lead to high optimal top tax rates on earnings, while high wealth inequality but low consumption
inequality lead to high optimal top tax rates on savings. A higher degree of complementarity un-
ambiguously lowers the optimal top income tax rate, and raises the optimal top savings tax rate.
This is a familiar result: When preferences are non-separable, it is optimal to tax less heavily the
goods that are complementary to labor (Corlett and Hague (1953)).

Importantly, the optimal income tax rate (11) depends explicitly on the Pareto tail coefficient
of consumption in addition to that of labor income. This dependence arises naturally from the
marginal benefits of redistributing consumption B¢ and intuitively captures the notion that the
marginal gains of further redistribution are linked to the tail of the consumption distribution, that
is, to how much the tax system—as well as, potentially, all of the additional private insurance
mechanisms to which individuals have access—already manages to redistribute. Thus, the central
take-away is that, in dynamic economies, the optimal design of taxes should rely not only on income,
but also on consumption data. Our redistributional arbitrage representation gives a transparent
interpretation of this result.

By the same reasoning, in the static framework, the optimal income tax rate should also depend
implicitly on both consumption and income inequality. However, in the static model, consumption
is equal to after-tax income, so that the Pareto coefficients py and pc coincide—an over-identifying
restriction that can be tested and is generally rejected by the data. Because of this equivalence,
the existing literature systematically expresses the optimal static tax formula in terms of py only,
and uses income data to estimate it. But there is no compelling conceptual reason to do so:
One could alternatively express the static optimum formula in terms of pc and estimate it using
consumption data. Breaking the equivalence between consumption and after-tax income by adding
a consumption-savings margin to the model makes it clear that both coefficients py and pc matter

independently for the level of optimal labor income taxes.
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3.3 A Tale of Three Tails

The budget constraint in our model imposes that earnings are split between consumption and
savings. This in turn leads to py = min{pc, ps}, that is, consumption and savings are both at
least as evenly distributed as labor income.'”? In particular, this restriction implies that one cannot
choose all three Pareto coefficients freely from the data. This is the analogue of the condition

py = pc in the static setting. Our model is thus consistent with the following three scenarii:

1. py = pc < ps, so that savings are strictly more evenly distributed than earnings and con-

sumption. Equivalently, the budget share of consumption sc converges to 1 for top earners.?’

2. py = ps < pc, so that consumption is strictly more evenly distributed than earnings and

savings. Equivalently, the budget share of consumption s¢ converges to 0 for top earners.

3. py = pc = ps, so that earnings, consumption, and savings are all as evenly distributed.

Equivalently, the budget share of consumption s¢ takes on any value between 0 and 1.

Previewing our quantitative results, we present empirical evidence in Section 4 that po > py, which
in turn requires that pg = py (Case 2).?! In the sequel, we denote by ?35;“62 the static optimum
derived by Saez (2001, equation (8)). It is expressed in terms of the Hicksian (compensated) and

Marshallian (uncompensated) elasticities of labor supply C{/{ , c{% as:

1
=Saez
Ty = 7 (].3)
1=+ py ¢
where C{/ = }@ — C{\/f is the income effect parameter. We derive analytically the map between

(#, ¢& and our elasticities (¢, Cy, (s, {cy in the Appendix.

Case 1. Savings have a Thinner Tail than Income and Consumption. Suppose first that
savings have a thinner tail than income and consumption, so that py = pc < pgs and s¢ = 1. In this

case, the Hicksian and Marshallian elasticities C{}’ , C{‘,ﬂ identify ¢y and (¢, and it is straightforward

YIf pc < py (resp., ps < py), then the consumption (resp., savings) shares of after-tax earnings must grow
arbitrarily large, which violates that these shares are both bounded between 0 and 1. If min {pc, ps} > py, then the
consumption and savings shares must both converge to 0, which violates the inter-temporal budget constraint. Thus,
min {pc, ps} = py.

20Differentiating the inter-temporal budget constraint with respect to r and taking limits implies %SC + %ss =1
with s¢ + ss = 1, which pins down s¢ in Cases 1 and 2.

21Picking the three parameters freely from the data and allowing for ps < py < pc would require introducing
an additional source of heterogeneity, which can be rates of return or endowments. While this may certainly be
empirically plausible, incorporating such heterogeneity leads to complex multidimensional screening issues that the
literature has not yet been able to fully address; for recent explorations of these questions, see e.g. Rothschild and
Scheuer (2014), Spiritus, Lehmann, Renes, and Zoutman (2021), and Boerma, Tsyvinski, and Zimin (2022).
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to show that formula (11) reduces to the static optimum (13).?> Thus, the static analysis of Saez
(2001) delivers the correct optimal tax rate on labor income, and data on consumption (or savings)
is not required to evaluate it. Intuitively, when s¢ = 1 the dynamic model is equivalent to a static
model at the top, since the savings share of income converges to zero: Top earners spend most
of their earnings on current consumption. Unfortunately, as we argue below, this case is not the

empirically relevant one.

Case 2. Consumption has a Thinner Tail than Income and Savings. Suppose next that
consumption has a thinner tail than income and savings, so that py = ps < pc and s¢ = 0. In
=Saez

this case, C{;f , C{}/‘[ identify ¢y and (g, and the static optimum 79%¢* given by equation (13) reduces

to the combined wedge on income and savings:*?

1_?§aez _ 1-7y _ 1_CS/pS' (14)
1+7g L+ ¢y /py

Intuitively, when s = 0 at the top, so that top earners save most of their earnings, the optimal
allocation for top earners is determined by a static trade-off between earnings and savings. Equation

Saez
Y

(14) shows that the static optimum 7 now characterizes the optimal wedge between earnings

and savings, which is the combination of the labor and savings wedges 7y and 7g. Hence, the
optimal top labor income tax rate Ty no longer coincides with the static optimum ?)S/‘“BZ given
by equation (13), unless (s/py = (c/pc — Cov/py, that is, unless the Atkinson-Stiglitz theorem
applies, so that the optimum savings tax rate 7g is equal to zero. Furthermore, by Corollary 1, the

ffaez overstates the correct optimum 7y whenever the optimal savings tax rate Tg

static optimum 7
is strictly positive, i.e., if preferences are such that Uq, < 0, and it underestimates the optimum top
labor income tax rate if it is optimal to subsidize savings. Theorem 2 gives the optimal breakdown

of the combined wedge (14) into labor income and capital taxes.

Case 3. Income, Consumption, and Savings have Identical Tails. Suppose finally that
the distributions of earnings, consumption, and savings all have the same tail coefficient, so that
py = pc = ps and s¢ € (0,1). In this case, the optimal top income tax rate (11) generally
differs from the static optimum (13). The dynamic adjustments can only be neglected when the

first-period utility is quasilinear in consumption, so that Ucc = Ucy = 0.2 However, whenever

221 Case 1, we have (y = (1 —¢)/c and o = /¢ where Cy = ¢y — Cov and (e = Ce — Coy. Conversely,
¥ =1/ +{c) and ¢ = o /(Cy + (o). Hence, 1 — 757 = Jeelor,
23In Case 2, we have ¢y = (1—(1) /¢ and ¢s = & /¢E, or conversely, (7 = 1/ (Cs + Cy) and ¢{ = Cs/ (Cs + Cv).

24Indeed, we then have (¢ = (cy = (L =0 and ¢y = 1/(5, so that the optimal labor income tax rate is equal to
1/ (1 + py /¢y) both in the static and the dynamic settings.
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the utility of consumption is strictly concave, even if preferences are GHH, the response of savings
to labor income taxes modifies the optimal top income tax rate, and the standard formula of Saez

(2001) ceases to apply.

3.4 Alternative Representations: Relationship to Ferey, Lockwood, and Taubin-
sky (2021)

Following Saez (2002) and Gerritsen et al. (2020), a recent paper by Ferey, Lockwood, and Taubin-
sky (2021, henceforth FLT) emphasizes different sufficient statistics, namely the cross-sectional
variation of savings with income net of the causal effect of income on savings (“s}.,”), to estimate
optimal savings taxes. Intuitively, this sufficient statistic decomposes the cross-sectional variation
in savings into a component due to cross-sectional variation in income and a component due to
cross-sectional variation in preferences, and identifies the latter as the key driver of optimal savings
taxes, in line with the Atkinson-Stiglitz result. FLT’s representation of optimal savings taxes is an
ABC formula scaled by the variable s} ,.

In the Appendix we derive the precise relationship between our optimal tax formulas and this
alternative representation. We argue that both representations are equivalent provided that s¢ (1) >
0, i.e., consumption takes up a non-negligible fraction of after-tax income. In particular, the
sufficient statistic highlighted in FLT offers an additional moment condition to infer the ratio of
risk-aversion parameters (s/(c, along with the Hicksian and Marshallian labor supply elasticities.
However, if—as we argue is empirically plausible—consumption has a strictly thinner tail than
savings, then lim,_,; s¢ (r) = 0, and the identification of FLT breaks down for top earners; that is,
their additional sufficient statistics lose their informational content.

Intuitively, lim,_,; s¢ (r) = 0 implies that all the cross-sectional variation in savings is driven
by earnings, while the impact of cross-sectional variation in preferences vanishes, so that s}, = 0.
Nevertheless, this does not imply that the optimal savings tax goes to zero. Indeed, FLT’s optimum
formula scales the cross-sectional variation in preferences s}, by a compensated elasticity of savings
to savings taxes (holding income constant). This compensated elasticity also vanishes in the top
as lim,_1 s¢ (r) = 0, since the substitution effect from an increase in the savings tax becomes
negligible relative to the income effect—savings become inelastic. Yet the ratio between s}, and
the compensated elasticity of savings to savings taxes converges to a finite limit, that we show can
be represented in terms of the Pareto tail coefficients of earnings, consumption and savings, as well
as preference elasticities.

Hence, while FLT’s representation offers additional insight into the identification of preference
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elasticities along the bulk of the tax schedule, their identification breaks down towards the top of
the income distribution and they cannot offer prescriptions on top savings taxes unless pc = py. By
contrast, our result based on the Pareto tails of consumption and savings offers an alternative that
identifies top income taxes even in the empirically relevant case where pc > py. This discussion
shows that both papers are complementary, in the sense that we are able to offer prescriptions for

top income and savings taxes, on which their sufficient statistics are unable to shed light.

4 Quantitative Implications

In this section, we calibrate our model in Case 2, which is likely to be the relevant case empirically.

For completeness, we propose an alternative calibration for Case 3 in the Appendix.

4.1 Calibration

Pareto Tails: py,pc,ps. The fact that the income distribution has a Pareto tail is well docu-
mented. In the U.S., the Pareto coefficient on income is equal to 1.6 and that on wealth is equal to
1.4 (Diamond and Saez (2011)). Since our model imposes py = pg in Case 2, we take their common
value to be equal to 1.5. Turning to measures of consumption inequality, Toda and Walsh (2015)
argue using CEX data that consumption is also Pareto distributed at the top, and they estimate
an upper tail coefficient of pc = 3.38, so that py/pc = 0.44. Straub (2019) finds that the income
elasticity of consumption is equal to 0.7, which pins down the ratio of Pareto coefficients of earnings
and consumption, py /pc = % = 0.7 or pc = 2.14. We can also impute the ratio of Pareto coeffi-
cients py /pc based on our own computations of the consumption and income shares of top earners,
using the data from Blundell, Pistaferri, and Saporta-Eksten (2016) which are based on the PSID
from 1998 to 2014. These imputations yield an estimate of py /pc = 0.77, which is slightly higher
than Straub’s estimate. All these estimates suggest that consumption has a substantially thinner

tail than income, so that s — 0 as » — 1: That is, top earners save most of their earnings. Below

we evaluate our optimal tax formulas for py = pg = 1.5 and py /pc € {0.45,0.6,0.75}.

Elasticities: (y,(s. Recall that in Case 2, there is a one-to-one map between the Hicksian and
Marshallian elasticities of labor supply C{}r ,C{‘,/[ , on the one hand, and the elasticity parameters
(y, (g, on the other hand. There is a vast literature that estimates the elasticities of labor income
with respect to marginal tax rates and lump-sum transfers. The meta-analysis of Chetty (2012)
yields a preferred estimate of the Hicksian elasticity of C{}r = 1/3. For top income earners, Gruber

and Saez (2002) estimate a value of ({ = 1/2. Empirical evidence about the size of the income
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effects (I = (1 — (Y is mixed; see, e.g., Keane (2011). Gruber and Saez (2002) find small income
effects, while Golosov, Graber, Mogstad, and Novgorodsky (2021) estimate that $1 of additional
unearned income reduces the pre-tax earnings in the highest income quartile by 67 cents, which
for a top marginal tax rate of 50 percent translates into an income effect of 1/3. For our baseline
calibration, we choose C{/{ = 1/3 for the Hicksian elasticity and the intermediate value (11/ =1/4
for the income effect. These values imply C;l ={@/(1-¢) =4/9 and (s = ¢/ = 0.75,
reasonable values for the Frisch elasticity and the relative risk-aversion of top earners. We then
evaluate the robustness of our quantitative results to the alternative parameter values C{i] =1/2

(so that (s = 0.5 and ¢! = 2/3) and ¢{- = 1/3 (so that (s = 1 and (/' = 0.5).

Elasticities: (¢,(cy. Because the combined wedge on income and savings is equal to the static
wedge (equation (14)), the values of the labor supply elasticity ¢ and the income effect parameter
C{/ are sufficient to evaluate the ratio %’S” = L_;’;

remaining two elasticities (¢ and (¢y, are only required to quantify the breakdown of the combined

Information about consumption, i.e., the

wedge into income and savings taxes. In our baseline calibration, we choose a first-period risk-
aversion coeflicient for top earners of (¢ = (s = 0.75, and we evaluate the robustness of our results
to the alternative value (¢ = 1.25. To calibrate the complementarity between consumption and
labor (cy, we follow Chetty (2006) who shows that this parameter can be bounded as a function of

the coefficient of relative risk aversion by oy < ﬁ%gg -(c, where ﬁ%gg is the change in consumption

that results from an exogenous variation in labor supply (e.g., due to job loss or disability). He

then estimates the latter parameter in the data and finds an upper bound ﬁ%ﬁg < 0.15. We use
Ccy = 0 as our baseline value (separable utility function) and evaluate the robustness of our results

to the upper bound CCCTY = 0.15.

4.2 Quantitative Results

Table 1 below summarizes our quantitative results for the optimal top tax rates on labor income

and savings. The first row reports the results for our baseline calibration (py, (51 , C{/, Co,Coy) =

(%, %, i, %, 0) and three values of the Pareto coefficient on consumption po € {0.45,0.6,0.75}. We
. . S o 1-¢ ..
also report the static optimum 794 = 1 — ﬁ. The remaining rows of the table vary one

parameter at a time. Note that while 7y represents a marginal labor income tax on gross earnings,

Tg represents the savings wedge as a proportion of net savings S. For constant top savings wedges,

this translates into a top marginal tax on gross savings equal to 14?{;37 which is the variable we

report in the table. To interpret the values of the savings wedge, it is useful to translate them into
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Table 1: Optimal Taxes in Case 2

py /pc = 0.45 oy /pc = 0.6 oy /pc = 0.75
Ty 14?;5 Ty 14?;5 Ty 1I§S ?Xs’aez
Baseline 69% 35% 72% 29% 75% 20% 80%
H=05 61% 14% 65% 5% 69% —7% 67%
g =1/3 67% 57% 70% 52% 73% 47% 86%
Cc =125 75% 20% 80% 0% 85% —33% 80%
Coy/Cc =0.15 66% 41% 69% 35% 72% 29% 80%

a tax on annualized returns. In our model, the first period represents a 30-year gap between the

beginning of the working period and retirement. If the annual return on savings is 5% (resp., 3%),

a savings tax of 11% = 40%, say, corresponds to a 1.8% (resp., 1.7%) annual tax on accumulated
wealth, or a 35% (resp., 58%) capital income tax. Alternatively, if we interpret our model as one
of retirement saving, a wedge of 40% means that top income earners can only expect to receive
a present value of 0.71 dollars of additional pension payments for each additional dollar in social
security contributions.

Note that we do not restrict the utility function a priori: Our calibration of the elasticities and
Pareto tails implicitly determines the underlying structure of preferences (see Lemma 1). Some
parameter values can only be generated by Ug, < 0, so that savings should be taxed, while others
are only consistent with Ug,. > 0, so that savings should be subsidized. Specifically, the breakdown
of the combined wedge ﬂs/“ez between savings and income taxes Ty, Tg is pinned down by the ratios
of risk-aversion parameters and Pareto coefficients (¢ /pc, Cy /py, Cs/ps that respectively drive the
marginal benefits of redistributing consumption, leisure, and savings.

For low values of the first-period risk aversion or a very thin consumption tail (py /pc = 0.45),
B¢ is relatively low, so that the savings tax is high and the labor income tax rate is substantially
lower than in the static framework. If the consumption and savings elasticities are the same, then
the fact that consumption appears to have a thinner tail than savings, or that top income earners
save most of their income, suggests that the marginal benefits of redistribution are higher for savings
than for consumption (Bg > B¢), and thus that it is optimal to load tax distortions into savings
rather than consumption, resulting in a lower income and a higher savings tax. Which of these
marginal benefits dominates is then a matter of the elasticity estimates on consumption vs. savings,
along with the tail coefficients of the consumption and savings distributions.

For higher values of the first-period risk aversion or more unequal distributions of consumption,
the savings tax is lower and the labor income tax closer to the static optimum. The marginal gains

of redistributing consumption eventually exceed those of redistributing savings (B¢ > Bg), in which
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case the optimum income tax Ty exceeds 7_'15;“'3'3 and savings are subsidized, Tg < 0. Analogously,
higher values of the second-period risk-aversion (g, driven either by a higher income effect parameter
(i or a lower Hicksian elasticity (¥, reduce (resp., raise) the optimal labor (savings) tax. With
Ccy = 0, our model also provides a lower bound on optimal income taxes and an upper bound on
savings wedges that depends only on the Pareto coefficients py and pg. Since Bo > 1, we have

Ty > 1— By = = 60% and Tg < Bg — 1 = so —5- < 52% in our baseline

14+7g

1 1
1T+py /¢y ps/Cs—1

calibration.

Next, the complementarity between consumption and labor income (cy > 0 leaves the combined
labor and savings wedge unchanged but shifts the wedge from labor to savings taxes. As we
discussed above, when earnings and first-period consumption are complements, the Corlett-Hague
rule implies that the planner should reduce the tax rate on labor income and raise the tax rate on
savings. Quantitatively, the complementarity correction has a significant impact on the optimal
tax rates for reasonable empirical values of (¢y. Formulas (11) and (12) imply that the correction
for complementarity ¢y /py is equivalent to adjusting the Pareto tail coefficient on consumption
upwards to pc defined by py /pc = py/pc—Ccoy /Cc- It thus amounts to increasing the effective gap
between income and consumption inequality. In our baseline calibration, the adjustment reduces
the ratio of tail coefficients from py /pc = 0.45 to py/pc = 0.30. For (¢ = 0.75, this lowers the
marginal benefit of redistributing consumption B¢ from 1.25 to 1.14, equivalent to a 9.6% increase
in after-tax labor income and a corresponding increase in the savings wedge.

Savings should be taxed if and only if (s/(c > ps/pc where pc is the adjusted Pareto tail
coefficient. Without the complementarity correction, the values (g = 0.75 and pg/pc = 0.45 (resp.,
0.75) imply that savings should be taxed unless the first-period risk-aversion coefficient for top
earners (¢ is larger than ’;—ECS = 1.67 (resp., 1). With the complementarity correction, we have
ps/pc = 0.3 (resp., 0.6), so risk aversion (¢ would need to exceed 2.5 (resp., 1.25) to overturn
the conclusion that savings should be taxed. To sum up, already without complementarity the
marginal benefit of redistributing savings appear to be high relative to the marginal benefit of
redistributing consumption, as consumption has a much thinner upper tail than income and savings.
The complementarity between consumption and effort only reinforces this conclusion. So unless
(o is very large, the marginal benefits of redistributing consumption remain substantially smaller
than the marginal benefits of redistributing savings, resulting in a significant shift from income to

savings taxes at the optimal allocation.
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5 Extensions and Applications

In this last section, we extend our baseline model, our redistributional arbitrage formulas, and their
sufficient-statistic representations, to an environment with one-dimensional preference types, but
general preferences over an arbitrary number of periods and set of commodities. We then study

two applications of this general framework.

5.1 General Preferences and Multiple Commodities

In our baseline model of Section 2, we assumed that preferences were additively time-separable,
so that the benefits of “savings” were independent of the preference rank r, “consumption” and
“earnings”. As we discuss formally below, it is straightforward to extend Theorem 1 to general pref-
erences of the form U (C,S,Y;r): A further incentive-adjustment pg (r,7’) to the inverse marginal
utilities will appear in the computation of Bg in equation (4). Moreover, our analysis can be di-
rectly extended to an arbitrary set of consumption goods, leading to a characterization of optimal
relative price distortions as arbitraging between redistribution through one commodity vs. another.

The separability assumption also imposed some structure on income and substitution effects
of the different commodities, which simplified the identification of sufficient statistics leading to
Theorem 2: The computation of the top income and savings taxes required estimates of four pref-
erence parameters—three elasticities and an adjustment for complementarity between consumption
and earnings. With unrestricted preferences, the analysis will require estimates for two additional
preference elasticities to account for the complementarity of consumption and earnings with savings.

Formally, suppose that agents’ preferences are defined as U (X; ), where X is an N-dimensional

commodity vector and r € [0, 1]. Let g)TU = U, and gg; = U, and assume that %—"ﬂr is increasing

in n. Hence, %—m is increasing in r whenever m > n. The planner’s cost of providing an aggregate
n

commodity vector X is C' (X)), and we let p, = % denote the “price” of good n. The planner’s

problem reads

1 1
max/ w(r)G(U(X(r);r))dr—C(/ X(r)dr)
0 0

subject to the agents’ incentive compatibility constraints. In this formulation, w (-) represents
rank-dependent Pareto weights, and the concave function G (-) represents the planner’s aversion to
inequality.

Let @ (r) = w(r) G’ (U (r)) represent the marginal welfare weight on rank r and ug (r,7') =

exp ( f:/ UU—’:dr“ ) denote the incentive-adjustment specific to commodity k. The optimal wedge
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between any pair of goods then takes the form

5
=
=
3

S
3

=

T (1) e = 1—Tpn(r) = B, (1)’ (15)
where, for any k € {n,m},
e[ BB m e ]
Br) = B[ (o) > ]<1 PiE [(Us <r'>>—1uk<r,rf>|r'zr]) "

represents the marginal benefits of reducing the consumption of commodity k for ranks above r

while preserving incentive-compatibility for > r. This representation multiplies the Rawlsian

marginal benefit of redistribution E {g:((ﬁ)) wg (ryr’) | > 7‘} by an adjustment that factors in the

effective Pareto weight on types ' > r. Note that the Inada conditions ensure that this adjustment
factor converges to 1 at the top of the type distribution: If lim,_,1 & (r) U (r) = 0, we recover the
Rawlsian representation of By, (r) of Theorem 1.

In the proof of Corollary 1, we show that the relative price of goods m and n should be
undistorted everywhere, i.e., it is optimal to tax the two goods uniformly, if and only if the marginal
rate of substitution Uy, (r) /Uy, (r) is uniform across preference ranks r, or equivalently iff the
incentive adjustments g, (r,7’) and p, (r,7’) coincide. More generally, it is optimal to tax good m
at a higher rate than good n, so that 7, (r) > 0 for all r, whenever pu, (r,7") > p, (r,7") for all r
and 17 > 7.

This representation (15)-(16) generalizes the redistributional arbitrage argument of Theorem 1
to an arbitrary number of goods and arbitrary individual and social preferences. Fix r € (0,1) and
consider a perturbation such that: (i) the consumption of good n increases for all ' > r; (i7) the
consumption of good m decreases for all ' > r; (iii) the utility of rank r remains unchanged; (iv)
incentive-compatibility is preserved for all 7 > r. The unique perturbation {0z, (r’), dx,, (')} that
satisfies these four requirements is given by dxy (') = muk (r,") A, for k € {n,m} and small
positive A. This perturbation around the optimal allocation must keep the planner’s objective
function unchanged, or in other words, the resource gains from reducing consumption of good m
must exactly offset the resource cost of increasing consumption of good n for r’ > r, for otherwise
the perturbation or its negative would lead to a strict welfare improvement. This redistributional
arbitrage yields condition (15), where the incentive-adjusted marginal benefits of redistribution are

characterized by (16).

Furthermore, we can also generalize Lemma 1 and thus represent lim,_,; B, (r) in terms of
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observables. Taking derivatives of M, (r') = Unl(T,) n (r,7") with respect to r’ yields

M (¢! . 1 - N e (! I (0]
() _ Un_dlosUy | §RUwl) 0 o)
M, (") Un dr = Un () xy (r')
If the preference elasticities (i (1) = —%T;’“(%):L"k (r) and local tail coefficients py (r) = —gi%l’i(:g
converge to constants (., and py, as 7 — 1, it then follows that M, (') ~ [T, x4 (r)S* as r — 1,

and

N -1
lim By (r) = l1 -3 C”’“] : (17)

—1
r =1 Pk

Equation (17) shows that the optimal wedge at the top between any pair of commodities can be
represented as a function of: (i) the distributions of consumption of all N commodities (or more
specifically their Pareto tail coefficients pg); and (ii) the full matrix of income and substitution
effects of all commodities which is summarized by {Guk}i<p, < n-

As we discussed in the context of Corollary 1, our model reveals a potential redistributive
rationale for non-uniform commodity taxation, which our baseline model of Section 2 displayed
through savings taxes. This rationale arises whenever two different commodities yield different
incentive-adjustments u, (r,7’). Potential departures from uniform commodity taxation are then
linked to these incentive-adjustments which can in turn be mapped to observables. Our analysis
thus develops a template for future empirical work that seeks to identify optimal commodity taxes
and subsidies by identifying the required marginal benefits of redistribution for any commodity,
using observed distributions of consumption and estimated demand elasticities. Subsidies for basic
necessities, such as subsidized rent, food stamps, public transportation, education or health ser-
vices play a central role in increasing the welfare of low-income households. On the other hand,
governments may also find it opportune to tax certain consumption goods favored by higher income
households. One key application of this framework may be to housing which is an important budget
component of most households, thus displaying important wealth effects, and which benefits from a
whole array of redistributive interventions, from subsidized public housing or rent subsidies at the
low end of the income distribution to mortgage interest deductions at the upper end. Our analysis
may offer an efficiency rationale for implementing such policies, as well as practical guidance on

how they should be structured to achieve the government’s redistributive objective.
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5.2 Income and Savings Taxes over the Life Cycle

As an application, we can illustrate the power of redistributional arbitrage in the generalized V-
good economy, studied in Section 5.1, by exploring how income and savings taxes should vary over
the life cycle. Consider a Mirrleesian economy in which households work and consume over a fixed
number of periods, indexed by ¢ = 1,...,T. Their initial preference rank is drawn prior to date

t =1, and is private information. The households’ preferences are given by

T
U{CLY}5r) = Y BU(Cy Yisrit)
t=1

where the within-period utility function is allowed to vary deterministically over time (for example
to capture age-dependence of preferences over consumption or work productivity), but otherwise
satisfies the same restrictions as in our baseline economy. The age-dependent labor taxes on top
earners are then given by the static trade-off between redistributing earnings and redistributing
consumption at date t, while the age-dependent savings taxes are given by the trade-off between

redistributing consumption at date ¢ vs. consumption at date ¢ + 1:

|~ () = lim By, (r) _ 1—=Ca/po, + o/ py,
r—o B, (r) L+ v,/ pyv, — scCovvi/ pey

and

14 7 (t) — lim BCt+1 (’I”) _ - CCt/pCt + CCth/pY%
r—oo  Bg, (1) 1- CC’t+1/pCt+1 + <0t+1Yt+l/th+1 7

where the marginal benefits of redistribution are computed as before, but are now based on age-
specific rather than unconditional preference elasticities and Pareto tail coefficients.

Following the same procedure as described in Section 4.1, we can use the data of Blundell,
Pistaferri, and Saporta-Eksten (2016) to impute age-specific Pareto coefficients from top earners’
consumption and earnings shares. This imputation gives us ball-park estimates of the variation in
consumption and earnings inequality with age. In Figure 1, we compute the Pareto cofficients for
consumption and earnings, as well as their ratio, by birth cohort from different PSID waves, and
then plot them against age. We observe that the Pareto coefficient on income declines from about
2.4 around age 20 to about 1.8 for age 50, reflecting the increase in earnings inequality over the
life-cycle. The Pareto coefficient for consumption displays a similar pattern but at a strictly higher
level, starting from about 3 at age 20 to stabilize around 2.4 at age 50 and slightly rising again

towards retirement. These figures illustrate well the growth of income and consumption inequality

29



Figure 1: Pareto Coefficients conditional on Age
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over the first half of the life cycle. The ratio of Pareto coefficients is remarkably stable across ages,
with values between 0.75 and 0.8.

What do these age-specific Pareto coefficients imply for the evolution of income taxes? Assuming
that the preference parameters do not vary too much with age, the rising earnings inequality over
the life cycle suggests that income taxes should be increasing with age. At the same time, the
fact that age-specific Pareto coefficients are uniformly lower than their unconditional counterpart
also result in uniformly lower income taxes. Using C}jtl = 4/9 and (¢, = 0.75 as in our baseline
calibration along with pc,/py, = 0.75 yields top optimal labor income taxes that increase from
Ty (t) = 60.5% at age 20 to 68.5% for ages 50 and above (vs. 75% in our baseline model) if there
are no complementarities ((c,y; = 0). With complementarities ({c,v;/Cc, = 0.15), top optimal
income taxes increase from 58% at age 20 to 67% at age 50 and beyond (vs. 72% in our baseline
model).

For savings taxes, the gradual increase in consumption inequality suggests that the marginal
benefits of redistribution increase with age. This in turn introduces a rationale for back-loading
redistribution, or taxing savings. With a consumption elasticity of 0.75 (as in our baseline model)
and a ratio of Pareto tail coefficients equal to p¢, /py, = 0.75, comparing the marginal benefits of re-
distributing consumption at age 20 vs. age 50 implies a cumulative savings tax over 30 years of 7.7%
(with preference complementarity) to 10% (without preference complementarity), or equivalently
to about 0.26% to 0.36% per annum, before dropping to zero beyond age 50. These estimates are
smaller than the ones in our baseline economy, but stem from an entirely different channel, namely
the growth in income and consumption inequality with age, rather than the difference between

consumption and income or wealth inequality in the cross-section.
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Of course these numbers should be taken to be at best suggestive, since the model abstracts—
importantly—from life-cycle uncertainty and income shocks that accumulate and contribute to
earnings inequality with age. They also assume that preferences are age-independent, which is of
course a strong assumption: For example, it would seem reasonable to assume that labor supply
may be more elastic for younger or older workers who have some margin of control over when to
transition from education to full-time employment, and from full-time employment to retirement.
Nevertheless, the results highlight how thinking about optimal redistribution as an arbitrage be-
tween different policy margins has the potential to yield novel insights about the optimal design of

tax policies.

5.3 Heterogeneous Initial Capital

Scheuer and Slemrod (2021) derive a formula for the optimal top capital tax rate in a model that
is similar but not identical to our baseline environment. In their framework, as in ours, agents are
indexed by a one-dimensional productivity type. Their preferences, however, satisfy the restrictions
of Atkinson and Stiglitz (1976), namely: They are separable between consumption and earnings and
homogeneous across consumers. Instead, agents receive an exogenous endowment that is perfectly
correlated with productivity. This alternative framework makes it possible to break the equality
between the Pareto coefficients on income and wealth that the budget constraint in our baseline
model imposes. In this section, we discuss a special case of the general environment of Section 5.1
that nests both our baseline model and that of Scheuer and Slemrod (2021).

Consider the same setting as in our baseline model of Section 2, but suppose in addition that
agents also receive an exogenous endowment Z (r) that is strictly increasing in r. Since earnings
and savings are taxed and hence observable, endowments and consumption are assumed to be
unobserved, i.e., the agents’ private information. An agent with rank r then consumes C (r,r’) =
C(r')+ Z(r) — Z(r") when announcing type r’. We show that the characterization of optimal
labor and savings wedges of Theorem 1 is the same as in our baseline model, except that we must
adjust the definition of the incentive-adjustments pc (r,7’) and py (r,7’) and the marginal benefits

of redistributing earnings, consumption, and savings By, B¢, and Bg. Under Assumption 2, these
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marginal benefits converge to

- 1 =
B
lim Be (r) = 1—(1—32)40+<CY} = _—C
r—1 I pc Py 1+ Besz(e/po
- 1 D
B
lim By (r) = 1+CY(1SZ)SCCCY} = __ Y
r—1 L py pc 1+ ByszscGeoy /pc
r -1
lim Bg (r) = 1—&} = Bg,
r—1 L ps

!
where sz = lim,_, g/—g% = f)—g lim, 1 % represents the marginal increase in consumption scaled

by the marginal increase in endowment at the top of the earnings (and endowment) distribution,

and where B¢, By, and Bg are given by equations (8)-(10) and correspond to the marginal benefits

of redistributing consumption, earnings, and savings in the baseline model without endowments.
The budget constraint implies that min {py, pz} = min {pc, ps}, which allows us to distinguish

different scenarios.

1. Endowments have a thinner Pareto tail than income (py < pz and szs¢c = 0) and/or prefer-

ences are separable ((ocy = 0);

2. Endowments and income have equal Pareto tails (py = pz), and consumption and earnings

are complementary (Ccy > 0);

3. Endowments have a thicker Pareto tail than income (py > pz), and consumption and earnings

are complementary ((cy > 0).

In Case 1., lim,_,; By (r) remains the same as in our baseline model, and hence endowments only

1-7y _ 1-Cs/ps
1+7s 1+¢y /py

The thickness of the Pareto tail of consumption and endowments then governs the limit of B¢ (r):

affect the combined wedge

through their effect on the Pareto tail of savings.

Specifically, if endowments have a thinner tail than consumption (pc < pz), then sz = 0 and the
top income and savings taxes are the same as in our baseline model. Intuitively, if endowments
have a strictly thinner tail than consumption and income, then they simply do not matter at the
top of the distribution: Top earners’ endowments are negligible compared to their consumption and
labor income. If instead endowments have the same tail as consumption (pc = pz), then sz > 0,
resulting in a shift from income to savings taxes. This shift can go so far as to make it optimal
to subsidize earnings, and if endowments have a strictly thicker tail than consumption (pc > pz),
then Be (r) — 0 and earnings subsidies, along with savings taxes, become arbitrarily large for top

income earners.
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In Case 2., 0 < szs¢ < oo and the combined wedge is strictly lower than in the baseline model.
If consumption has the same Pareto coefficient as income and endowments (pc = py = pz),
then sz and s¢ are both finite, so that the wedges Ty and Tg are finite. The introduction of
endowments reduces both By and B¢, resulting in a strictly higher savings wedge and a lower
combined wedge than in the baseline model; the labor wedge is reduced whenever sccpc—cyg—g < 1.
If instead consumption has a strictly thinner tail (pz = py < p¢) then s¢ — 0, sz — oo and
B¢ (r) — 0, resulting as before in arbitrarily large earnings subsidies and savings taxes at the top.

In Case 3., szs¢ = oo and By (r) — 0, so that the combined wedge converges to 1. If
consumption and endowments have equal tail coefficients (pc = pz), then 0 < sz < oo and Tg is
finite and strictly larger than in our baseline economy, while the labor wedge becomes arbitrarily
large (Ty — 1). If pz < pc < py, we have both sz — oo and s¢ — oo implying both arbitrarily
large savings wedges (because pz < pc) and arbitrarily large labor wedges (because poc < py).

If pc = py, the savings wedge remains unbounded but the labor wedge is finite and given by
Cc

scCey *

1-7y = If pc > py, we obtain Ty = —oo, making it optimal to have arbitrarily large
savings taxes and earnings subsidies (but the combined wedge is always dominated by the savings
wedge).

When endowments have a thicker upper tail than earnings, labor earnings become a negligible
fraction of top earner’s incomes. In this case, the planner’s main tool for redistribution is the savings
tax. Moreover, if consumption has a thinner tail than endowments (and savings), then a savings
tax becomes non-distortionary at the top, and can therefore be arbitrarily large. The optimal
labor wedge can then be understood by considering the spillover of labor earnings on savings: An
increase in earnings allows households to both increase their spending on consumption and savings,
and it induces them to substitute towards more consumption relative to savings. When s¢ is high,
the substitution effect dominates, which implies that an increase in earnings reduces savings, and
hence the scope for redistribution through savings taxes. The planner then finds it optimal to tax
earnings to reduce spill-overs to savings. In constrast, when s¢ is low, the wealth effect of earnings
on savings dominates, which makes it optimal to subsidize earnings. In the limit when s¢ — 0,
and a fortiori when pc > py, the implied savings subsidy becomes arbitrarily large at the top.

Scheuer and Slemrod (2021) consider the case where preferences are separable ((¢y = 0) and
endowments and consumption have an equal tail (pz = pc). In line with the first scenario described
above, this leads to an interior solution for both labor and savings taxes. However, when earnings
have a thinner tail than endowments and consumption (py > pc = pz) this result is “knife-edge”:

as soon as consumption and earnings are complementary, the negative spill-over of earnings on
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savings makes it optimal to impose arbitrarily large labor wedges on top earners to lower their
incentives to consume and increase their incentive to save. In the empirically plausible case where
pz = ps < py < pc, optimal taxes are just as stark: Since earnings and consumption of top
earners are negligible, redistribution from the top is implemented through savings taxes that become
arbitrarily large, and are accompanied by arbitrarily large earnings subsidies that are governed by
income and substitution effects of earnings on savings. To summarize, the model with endowments
substantially changes implications for optimal labor and savings taxes by shifting the burden of
redistributive taxation from earnings to savings taxes when endowments become the main source

of income for the top income earners.

5.4 Further Extensions

We conclude by briefly discussing other extensions that are outside the scope of the present paper.

Richer Dynamics. A natural extension consists of following the lead of dynamic Mirrlees models
(Golosov, Kocherlakota, and Tsyvinski (2003), Farhi and Werning (2013), and Golosov, Troshkin,
and Tsyvinski (2016)) and allowing for stochastic evolution of types over multiple periods. In such
economies, an alternative motive for savings taxes arises from the need to preserve incentives over
the entire working life, as savings or wealth have adverse effects on incentives. However, much of
the dynamic Mirrleesian literature abstracts from both heterogeneity in preferences for savings and
complementarities between consumption and labor, thus abstracting from the two key channels
that drive commodity taxation in our static multi-good economy, or its dynamic interpretation.
Hellwig (2021) analyzes a dynamic Mirrleesian economy that integrates motives for savings
taxes due to preference heterogeneity and complementarities—as in the present analysis—with
wealth effects on incentives from the dynamic Mirrleesian setting. To do so, it turns out that the
same characterizations of redistributive consumption and earnings perturbations can be extended
to both intra- and inter-temporal tradeoffs, giving rise to a generalization of both the Inverse Euler
Equation and the present formulas for income and savings taxes on top earners in Theorem 2. The
key observation for the latter result is that the top income and savings taxes remain based on a
Rawlsian logic of maximum revenue extraction, even if at other points of the distribution there are
strong motives for linking labor and savings taxes intertemporally based on tax-smoothing motives.
One key difference in the dynamic Mirrleesian economy is that the sufficient statistics required to
compute optimal taxes are now based on income, consumption and savings distributions conditional

on the entire prior sequence of types or equivalently the entire earnings history, since the latter
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determines the within-period trade-off between incentives and redistribution that describes the
optimal tax system. Just as age-dependence altered the level of Pareto coefficients in Section 5.2,
conditioning on past income histories further refines and reduces the within-cohort measures of

inequality, thus resulting in lower levels of optimal income and savings taxes at the top.

Multi-Dimensional Types. The assumption of a one-dimensional type (“rank”) space becomes
more difficult to justify as one moves beyond a single consumption good, since there is no rea-
son why individual ability should be perfectly aligned with tastes for different commodities, for
example. In line with this assumption, our derivation of sufficient statistics made use of the fact
that consumption, earnings, and savings were perfectly co-monotonic at the optimal solution. Such
perfect co-monotonicity seems implausible from an empirical point of view, even with a simple
commodity space with three goods, like ours. Another natural extension is therefore to extend the
present analysis to multi-dimensional type spaces. While multi-dimensional screening is notoriously
challenging, due to the lack of conclusive results about the validity of the first-order approach to
optimal screening, Kleven, Kreiner, and Saez (2009, Online Appendix) suggest that the first-order
approach can be applied in specific tax settings.?” Assuming that the first-order approach is valid,
preliminary results in Hellwig (2022) show that core ideas from the present analysis generalize to
multi-dimensional screening problems, in particular the representation of incentive-preserving per-
turbations and the characterization of optimal relative price distortions by a generalization of the
B;/By-formula presented in Section 5.1. These preliminary results suggest that there is scope to

generalize the core idea of redistributional arbitrage to multi-dimensional type spaces.

6 Conclusion

We develop a new perspective on optimal tax design, based on the idea that optimal allocations
trade off not only between efficiency and redistribution, but also between the margins along which
redistribution takes place. The optimal tax system then equalizes the marginal benefit of redis-
tribution from higher to lower ranks for all goods, around any given rank r, a property that we
call redistributional arbitrage. As our main result, we derived a simple new formula for optimal
tax distortions based on redistributional arbitrage. We show how to infer the respective marginal
benefits of redistribution from income and consumption data and key preference elasticities, thus

giving empirical content to this new perspective on optimal tax design.

258ee also the recent work by Golosov and Krasikov (2022). Both papers show that the first-order approach can
be valid absent participation constraints.
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As our main policy implication, our calibration results suggest that there may be significant
gains from taxing and redistributing savings at the top of the income distribution. Our model
suggests that it may be optimal to tax savings (wealth) by up to 2% per year, while lowering top
income taxes substantially relative to existing sufficient statistics calibrations. These results are
consistent with the empirical observation that savings, like income, appear to be far more unequally
distributed than consumption, suggesting potential welfare gains from shifting redistribution from
consumption towards savings.

The importance of multiple dimensions of worker welfare—e.g., leisure and consumption—
is both historically and contemporaneously well documented. This generates trade-offs between
different margins of redistributing welfare. Redistributional arbitrage formalizes how these trade-
offs are resolved by optimal tax policies. In practice, many policy makers probably develop an
intuitive understanding for redistributional arbitrage, when determining what policies are popular
with their voters and matter for their welfare. In fact, the Roman emperors are perhaps the first
rulers on record to perform redistributional arbitrage, since they already knew that the most cost-
effective way to keep their working population happy was to provide them with a combination of

panem et circenses, or bread and entertainment!?%

26To be fair, the Roman poet Juvenal coined the phrase panem et circenses in the early 2nd century to mock the
high levels of political corruption, motives that are outside the tradeoffs considered by our benevolent social planner.
But what worked for a corrupt Roman politician also works for a benevolent Mirrleesian planner, as long as the
working population’s welfare depends on being provided the right mix of bread and entertainment.
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A Appendix: Proofs and Derivations

Proof of Theorem 1. Consider a general weighted-utilitarian social welfare objective, with Pareto
weights w (r) > 0 assigned to ranks r that satisfy E [w] = 1. The social planner minimizes the net
present value of transfers:

1
K (vg) = min / C(r)=Y (r)+ RS (r))dr
(vo) o BB sen | (C(r) (r) (7))

subject to the ex-ante promise-keeping constraint

1
/0 w (r) W (r)dr > v

the promise-keeping constraint

If the utility promise vg is chosen so that the net present value of transfers at the optimum equals
0, the solution to the problem corresponds to the allocation that maximizes the expected utility of
agents, subject to satisfying an aggregate break-even condition. The problem studied in the main
body of the paper is a special case of this general formulation with w (r) = 0 for all » > 0.

We solve it as an optimal control problem using W () as the state variable, and C (-), Y (+),
and S (-) as controls. Defining A, 1 (r), and ¢ (r) as the multipliers on, respectively, the ex-ante
promise-keeping constraint and the promise-keeping and local incentive compatibility constraints

given r, the Hamiltonian for this problem is given by:

H = {Cr) =Y @) +RIS()+X(vg—W (r)w(r)}
Y (M) AW (r) =U(C(r),Y (r);r) = V(S ()} + & (r) Ur (C(r),Y (r) ;7).
The first-order conditions with respect to the allocations C'(+), Y (-), and S (-) yield:

1 Uer(r) 1 . Uyr(r) 1
Vo) " 0em T Tov ) T ) T BRV S ()

¥ (r) =
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The first-order conditions for C (), Y (-), and S (-) define a shadow cost of utility of agents with
rank r, ¢ (r), which consists of a direct shadow cost 1/Uc (1), 1/(=Uy (7)), or 1/ (BRV' (S (r)))
of increasing rank 7 utility through higher consumption, lower earnings or higher savings, and a
second term that measures how such a consumption or earnings increase affects U, (r) and thereby
tightens or relaxes the local incentive compatibility constraint at r by UC’”(( )) or UUYT((T)) The latter is
weighted by the multiplier ¢ (r) and added to the former; it is missing from the first-order condition
for savings since preferences are separable in savings.

Combining the first two first-order conditions and rearranging terms then yields the following

static optimality condition:

1 Ty (7") _ 1 1 _ (U(jr (r) _ Uy, (7“)

o Ton ™ B0 T~ (e ~ ) 40 = 4060,

The multipliers ¢ () and A are derived by solving the linear ODE ¢’ (r) = —g—%ﬁ, after substituting

out 1 (r) using any of the three first-order conditions:

OKH 1 Ucr (T‘)

1) = g = M) ) = X () s =9 0) G

along with the boundary conditions ¢ (0) = ¢ (1) = 0. Define UU(;T(ES) = Zgg:g, or meg(r) =

exp (— . UCT(( )) dr’ ) Substituting into the above ODE and integrating out yields

d()me (1) =@ (r)me (r) = /Tl ()\w (r') — Ucl(r’)> me (r') dr’,
o (r) = Trch_(:) {E {Ucl(r’) me (r') v’ > r} —AE [w (") me (') |7 > r]} )
The boundary condition ¢ (0) = 0 then gives A = %. Therefore,
60) _ gl 1 met) 1 Elmmiem Bl ) SEE =
= e 2] E [u () 2 (< 3]
. 1
o 2¢ (r)

Notice that ) — pc (r,r') defined in the text. Substituting this expression into the static

me(r)
Ty ()

optimality condition then yields the first intra-temporal optimality condition (“ABC”) Ton () =
A(r) - Be (r).
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The first-order condition for earnings yields an analogous ODE,

1 Uy, (1)
"(r) =\ - = .
8 (1) = X (1) = s =6 ()
-1
Let my (r) = exp ( f ! %’;T(T,)) dr) and apply the same steps as above yields A = W to
get
1 my(r) my (r')
o) _ E{ L my (), r} B Bl ) R 2]
1—r Uy (') my (7“) E {w (r") Tn);((::))}
1
= —B
—Uy (1) y ()

We obtain the second intra-temporal optimality condition (“ABC”) 7y (r) = A(r) - By (r), and

setting U G )By< r) equal to ﬁ(r)Bc (r), the redistributional arbitrage condition 1 — 7y (r) =

By ()
Bg(r)®

Finally, we solve for the inter-temporal optimality condition. Combining the ODE ¢’ (r) =

— G = Aw (r) — ¢ (r) with the first-order condition for savings yields

1

)]

which can be integrated and solved along the same lines as above to find

o(r) _ 1
1—r E BRV' (S (1))

1
">l —E|o Bl > =
Ir = r} [ﬁRV’ (S (r))} W) I =) = GRS )
with A=E[1/(BRV' (S (r)))]. Equating this last expression to #(T)BC (r) then yields the expres-

sion for the savings wedge:
VI(S(r) _ Bs(r)
Uc (1) Be (r)’

We finally show that if savings are unbounded above and lim, 1 7y (r) < 1, then optimal

1+75(r) =

allocations satisfy the Inada condition lim,_,; Uo (1) = lim,_q (=Uy (1)) = lim,_; V' (S (r)) =
0. The last equality follows from the Inada condition on V. Moreover, lim,_,1 (—=Uy (r)) =
limr_>1 Bs(r BRV’( (r)). Tt is easy to check that lim, 1 Bg (r) > 1 and lim,_,; By (r) < 1, and
hence lim,_,; (—Uy (1)) < lim,_; BRV' (S (r)) = 0. Finally, lim,_,; Uc (r) = lim,_,; (127};((2)) =

0. O
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Proof of Corollary 1. We saw in the proof of Theorem 1 that

1 _ 1 , Ucr (T)
RV ST~ Oem O To )

with ¢ (r) > 0 for all ». Since Uc, (r) has a constant sign, we get Uc (r) § BRV' (S (r)), or
Ts (1) z 0 for all r, if and only if Ug, () § 0 for all r.

More generally, consider the general framework of Section 5.1. For any two goods m < n,

suppose that the marginal rate of substitution ([J]m((r)) is weakly increasing in r, so that U"((T,)) > UU:((:/))

for all ' > r. Equivalently, Unmr (1) > Unr(r) for all T, OF L (7, 7") > py (r,7") for all r,7’. The first-
Um(r) Un(r)

order conditions of the planner’s problem read

Pm Pn Unr (7 U (7
o) (Tt - Ty,
Un (r) Un, (1)
with ¢ (r) > 0 is the Lagrange multiplier on the local incentive constraint. We immediately obtain
that 7, (r) = 0 for all = if and only if the two incentive adjustments g, (r,r") and p, (r,7)

coincide, or equivalently iff the MRS U, (r) /U, (r) is uniform across types. More generally, we

have LU[’”(( )) o1, s0 that 7y, , () > 0, iff U"T((T)) > %’fnr(%), or equivalently gy, (r,7") > pp, (r,7"). O

Proof of Lemma 1. Totally differentiating the two first-order conditions —IUJ—C 1 — 7y and

Uc = ﬁ]j V' gives respectively

CUCY C/ (T) YUYY Y/ (T’) Uyr 4 7—)/’ . CUCC C/ (7“) YUCY Y/ (T’) UC’r
Uy C(T) Uy Y (7’) Uy 1-— TY - UC C(T’) UC Y (7") UC

and
CUcc C'(r) YUey Y'(r) Ue g SV"(S)S (r)
Uco C(r) ' Uc Y(r)  Uc 1+1s V' (S) S(r)

Using the elasticities and Pareto coefficients introduced in the text, and noting that Cloy

—Uy
ﬁ ggy = sc(cy implies that these two equations can be rewritten as
~ scley SN s N < Cey Ucy
I-7r)pc (A=r)py Uy 1l-1v (I-r)pc (A=r)py Uc
e _Sov  Uer s _ __ Gs
(I-r)pc (L-r)py Uc 1+7g (L—=7)ps
Equations (6) and (7) follow immediately. O
_rt Md / _r1 UL()d ’
Proof of Theorem 2. Let M¢ (r) = Ucl(r)e I et " My (r) = _Ui(r)e Iy ", and
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Mg (r) = W(ﬂ?”))' Differentiating V' (S (r)) with respect to r implies

n

LyisE)  VISE) . ()
dr_ 2 = G ()= —(g(r
Visey - Ve T s gy

S/(’V‘/)

_rl ’ dr’
so that Mg (r) = (BR) ‘e I st gy dr . Next, equation (6) leads to

%V/(S(r/)) %(14“7 (’"/)) / (! (o
! efrl{dv%sw)) s }dr oot G vt 3 far
Uc (r)
e—f:{<c<r'>cc((:,)>—<cy<r')%}dw

Mc(r) =

where the second equality uses the first-order condition % BRVI(S(r)

o) L1irs(r) 1. Analogously, equation
(7) leads to

EVI(s() L=y (") | fQ+rs() |, (! (!
1 efrl{— ey 14;?7-/) +4 1+Tsf"') }dr efrl{CY(”')i((w)) —sc(r')oy () CC((T’)) }dT/
—Uy (r)

B e o

My (r) =

Now, it follows from Assumption 2 that

_ 7./ YI(T//)d ” 7./ C/(T//)d ”
B[ 5 ] B [ & T @ seler
lin% v (r) = 1-— lin% 'J]\\J/[;/((:’)) — =1- lirr% NI RO
" R[S > ] T E le‘fr Cogem I ey A s
Y(r')\ Y (@) \Scey
= [(5) ™ (5 > ]

For the numerator, define X (r) = (Y (r))™% (C (r))*°*¢Y. We wish to compute E [);(((::)) lr’ > r},

given that C'(r), Y (r), and X (r) are perfectly co-monotonic and C and Y are distributed according

to a Pareto distribution with tail coefficients po and py. We get

dln X (r) X' (r) Y’ (r) ' (r) ¢ s
Ty~ 4 g o A g by (Lmn Gy = U0

)
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-1
so that X (r) follows a Pareto distribution with tail coefficient (—% + 80/)%) . This implies

me (5 () ] - [

Along the same lines,

- KC((T/))CC (Y(T’)><CY s

r—1

and therefore
1 _ 476‘ _|_ QCY
pc Y

iy (0 =1- 778 s
py pc

At the optimal allocation, B¢ (1) must be finite, and therefore ;% <1+ Cpc—yy. It then fol-
lows automatically that lim,_,; 7y (r) < 1. To prove the second part of Theorem 2, combine
—_ . . _1
lim,_,; Bg (r) = [1 — Cs/ps] ™" for Cs/ps < 1 with lim,_,; Be (r) = [1 - f)—g + Cpc—yy to get
1— [¢e] + Sy
lim 7g (r) = —£f&—£¥_ 1,

r—1 1— ¢s
ps

This concludes the proof. O
Relationship with Ferey, Lockwood, and Taubinsky (2021). Given the tax schedule, define

S (Y, r) as the optimal savings of a household of rank r given income Y, defined by solving the FOC
for savings (1 + 75) Uc = SRV’ and the household budget constraint C + R~1S =Y — T (Y, 9),

where 79 = R_lw and Ty = %, for C and Y. Taking derivatives, we decompose S’ (r)
as follows:
! 1 Y,r)Y’ 1 Y,

S(r)(l—r) _ Oln S (Y,r) (r)(l_r)_anS( ,r)'

S(r) olnY Y (r) o(l—r)
Rearranging terms and noting that ‘Z((:)) (1—r)= psl(T) and 1;/((:)) (1—7)= pyl(T) we obtain

OlmS(Y,r) 1 O0lmS(Yr) 1
oln(1—r)  ps(r) Oy  py (r)

Hence the elasticity %ﬁfg captures the effect of preference heterogeneity on savings for a given

income and corresponds to s}, - (1?) in FLT, while the elasticity %n(};’r) measures the causal

effect of income on savings and corresponds to s/ . - % in FLT.

o) 5 and define sg (r) = RV IETsO)S). - \we characterize

Also recall that s¢ (r) = T )Y Iy (rVY (1)
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O S(¥Vr) and —%ﬁ;ﬂ? using perturbation arguments:>’

olnY
oms(v,r)  Sclr) (1 —sc () %)
OlnY s (r) e (r) +sc (1) Cs (1)
and
COS(Y,r) sc (r) ( s(r)  (e(r) L Sey (7“)>
Oln(1—r) ss (r)Co (r) + sc (r) (s (1) .

) _
s(r)  pc(r) " py(r)
s

Hence, whenever s¢ (1) > 0, %n(};’r) is strictly decreasing in Cc(( % and thus offers an additional
identifying moment for the preference elasticities. Likewise _%&C;) is strictly increasing in
22 (( )) for given preferences, spending shares, and Pareto tails. However, if lim, 1 s¢ (r) = 0 =
1 —lim, 1 sg (r), then lim,_,; %@”) =1 and lim,_1 (—%p&?) = 0, regardless of the other

parameters, which confirms that the identifying power of %@T) vanishes when lim,_,; s¢ (r) =0

at the top of the income distribution.
The main representation of optimal savings taxes in FLT (equation (19)) can then be translated

as follows into the notation of our model:

( ) _ 0lnS(Y,r)
Ts(r) dIn(l—r) PN,
T+7g(r)  _omSvn) ElL=g () =1l
dln(1l+7s) Y,T(Y,S) constant
Here, —%ﬂ is as defined above, and —311%53;’3 Y.T(Y.S) constant represents a compensated elas-

ticity of savings to savings taxes, holding constant the households income Y and total tax burden

T (Y,S). A simple perturbation argument shows that*®
S (Y,r) B sc ()
dln (1 + TS) Y,T(Y,S) constant 8S (7”) CC (7’) +sc (7’) CS (T)

where sg (1) (o (r) + sc¢ (r) (s (r) represents the inverse of the inter-temporal elasticity of substitu-

. _0lnS(Y,r) _9InS(Y,r) s s
tion. Therefore iy & d —Fntiieg) YT(Y,.S) consteat both converge to zero if lim,_,; s¢ (1),

: ; ; . Cs(r) _ Celr) | Cev(n) Bs(r)—Bg(r)
but their ratio converges to a finite constant po) " po@ T vl which is the same as Bs()Bo(r)

in our model when r — 1.

27C0n51der a perturbatlon (0C, 9Y, 9S) along the households’ FOC for savings, CC §cy =(s% &, and budget
constraint s 2¢ o C 4 sg aSS = aY Solving these two equations for & / Y yields mgf(g ), Totally differentiating the
FOC for savings (1 + 7s) Uc = BRV’ and using Lemma 1 to substitute out fff + UCT yields the expression for
9ln S(Y,r)
T OIn(l—r) *
28Consider a perturbation (9C, 85, d7s) along the households’ FOC for savings, (C% + 16[755 = Cs%a that keeps
household utility unchanged: UcdC + BV'9S = 0, or sc% = 755%. Solving these two equations for — &/ f:fs
. dln S(Y,r)
yields —781‘“(1_”;)

Y, T(Y,S) constant
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By contrast, our representation implies 5 S(()) = BS(TB);fC(r).

The two representations are
therefore identical if the remaining term, E[1 — g (r) |r' > r], converges to Bec (r). The term
E[1—g(r')|r > r] in FLT captures a mix of Pareto weights (which are vanishing at the top) and
changes in tax revenue in response to income tax changes, which do not have a straight-forward
mapping to our model. However, both the discussion in FLT and the equivalence between the two

models suggests that lim,_,; E[1 — g (+') | > r] = lim, 1 Be (r).

In addition, we can rewrite equation (18) in FLT as

v _JL _ omSKr) fpy . ey Cov N\ U L pr
1—TY_{C§C/ T omyY (pSCS <C(pc CC))},OYED g@') ' =]

where the compensated income elasticity (- satisfies?”

(s + ssCoy

1
& = G~ Gov + (e = sebev) e om

&5

_snSCY

o 9 S(Yir) SS<0(1 5000 )

Substituting ss=55,7~ = s5toTs0Cs then allows us to evaluate the above expression in the
Oln S(Yr)

limit as r — 1: If lim,_,; s¢ = 1 (Case 1), it follows that é = (y —Coy +Co—Coy and ss=—51.5/

0 so TY ={¢y —Coy +Cc — Ccy} E[l —g ()| >r]. If lim,—1 s¢ = 0 (Case 2), it follows
that 2 = Cy+Cs and 5, 25050 — 1so 125 = {¢v + o (2 = S22 )} ZE[L - g () [ 2 7). Fi-
nally if lim, 1 s () € (0,1) (Case 3), 85 = 2% = 1, and & — s, 257 (2¢s — co (B2 - Sex))
converges to (y — oy + (o — scloy - In all three cases, equation (18) in FLT yields

v lim A(r)E[1—g () |r" > 7]

1—7y r—1

where A (r) = %—CC"" — %—‘;” as defined above, and again the expression for the top labor wedge is

equivalent to ours when lim, 1 E[1 — g (+') |/ > r] = lim,_,1 B¢ (7). O

Income and Substitution Effects: Hicksian and Marshallian Elasticities. Consider a la-
bor income tax schedule 7y (Y') and a savings tax schedule Ts (.S). For ease of notation, assume that
f = R =1 and that the tax schedules are locally linear in the top bracket, Ty (Y) = T§ (S) = 0. A
perturbation of the total tax payment by 0Ty and the marginal tax rate by 973 leads to behavioral

29Consider a perturbatlon (0C,8Y, S, 87’y) along the households’ FOCs for earnings — 8 X = (¢y — (o) a;/ +

—TY

(Cc — scCcy) o and saVlngs CC CCY = CS that keeps household utility unchanged Uc0C + Uy 0Y +
BV'8S =0, or s¢ & C + 55 = BY . Solving these three equations for — %~ ‘i’TYY yields (y .
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responses (0Y, 0C, 0S) that satisfy the perturbed first-order conditions

Uy [C+0CY +0Yir] o
Uol0racy vavy - () -9y

and
V' [S + 99]

- /
Toicracyrovs T

with
0C+ (1+T5(9))0S = (1-Ty (Y))dY — 9Ty

We obtain the responses of earnings, consumption and savings by taking first-order Taylor expan-

sions of the two perturbed FOCs as 6 — O:

-9y - 90 0Ty
Yy T T

and
0Ty

Esal — SSQ:C + 5055} @ = CSW

Y C

where fo = (c — scloy, fy =({y — Coy, CNS = (s + ssCcy. Note that as » — 1, so that Y, 5 — oo

and T¥-, T converge to constants, we have s¢c + sg — 1. Solving this system leads to
y»4s g g y

Y Yi-1 Y (1-T))Y’

with ~
1 Cels
+
Sy =L Sl
Gy ssCotscls Gy ssCotscCs

In particular, when s¢ — 1 and sg — 0 (Case 1), we have ({f = éyifc and ¢f = fyéffc' When
sc — 0 and sg — 1 (Case 2), we have ({ = ﬁ and ¢{ = CnyCs' O

Calibration for Case 3. In case 3, the Pareto coefficients of consumption, earnings, and savings
must coincide: py = pc = pg. We set this parameter to 1.5, the value we used for income and
savings in the calibration of Case 2. To calibrate the elasticities, we take C{/{ =1/3, C{/ = 1/4. Using
the expressions derived above and imposing that the risk aversion parameters are the same in both
; — ; _ & _ 1 & _ ssCey
periods, so that (¢ = (g, we obtain (¢ = ch +scloy and (y = e +scloy (1 T sty )

In our benchmark calibration, we take (cy = 0 and get (¢ = (s = 3/4 and {y = 9/4 = 2.25.

We finally need to calibrate the consumption share s¢. To do so, note first that, by the above
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derivations, we can express the consumption response to a lump-sum tax transfer, or marginal

propensity to consume (MPC), as )
80 CY I
= SC = .
—0Ty QC CY

We match an MPC of top income earners of 0.2 (see Figure 2 in Auclert (2019)). This implies
s¢ = 3$MPC =0.27.

In this benchmark calibration with (¢ = (g and (cy = 0, we obtain an optimal savings
wedge 75 = 0 and an optimal labor wedge 7y = 792 = 80%. This is a consequence of the
Atkinson-Stiglitz theorem, or Corollary 1. Indeed, preferences are then separable and the utility of
consumption is homogeneous across consumers. This implies that the benefits of redistributing via
consumption and savings are then identical: B¢ = 1/(1 — {¢/pc) and Bs = 1/(1 — (s/ps)-

Now, when preferences are non-separable (or when (¢ # (g), it becomes optimal to distort
savings. We take (cy /(e = 0.15 (the upper bound in Chetty (2006)) and M PC = 0.2. Solving
the non-linear system of three equations in three unknowns (¢, (y,sc derived above, leads to
(o =C(s=0.79, ¢y = 2.29, and s¢ = 0.35. Asin Case 2, the complementarity between consumption
and income raises the optimal savings wedge and lowers the labor wedge: We get 7y = 78% and

Ts = 17%. ]

Extension to a Model with Heterogeneous Endowments. Consider the same setting as in
our baseline model, but suppose in addition that agents also receive an exogenous rank-specific
endowment Z (7). Since earnings and savings are taxed and hence observable, consumption is
assumed to be unobserved. An agent with rank r then consumes C (r,r') = C(r') + Z (r) —
Z (r") when announcing type r’. Define the indirect utility function W (r) = U (C (r),Y (r);r) +
BV (S (r)). The planner’s problem is stated as follows:

1
K (vg) = min / C’r—Yr—I—R_lSr dr
(v) = min 0( (r) =Y (r) ()

such that .
/ w (r) W (r)dr > vy
0

W(r)=U(C(r),Y (r);r)+ BV (S(r))
W' (r)=Uc (C(r),Y (r);r)Z" (r)+ U (C(r),Y (r);7).

The last equation is the local incentive compatibility constraint. We solve the planner’s problem

as an optimal control problem using W (-) as the state variable, and C'(-), Y (-), and S (-) as
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controls. Defining A, ¢ (1), and ¢ (r) as the multipliers on respectively the ex-ante promise-keeping
constraint, the promise-keeping and local incentive constraints given 7, the Hamiltonian for this

problem is stated as follows:

H = COr)=Y (@) +R IS )+ X(vg— W (r)w(r)
Y)W (r) =U(C(r),Y (r);r) =BV (S(r))}
+¢ (r){Uc (C(r),Y (r);r) Z' (r) + U (C(r),Y (r);7)} -

The first-order conditions with respect to the allocations C'(-), Y (), and S (-) yield:

00 = oy to 0 (T 2 0+ )
B 1 . Uecy () 'y Uyr(r)\ 1
= Ty o )< Oy 2 Uy(r)) TRV (S(r)’

Combining the first two FOCs and rearranging terms yields the following static optimality condition:

1 v (r) 1 1 6 (r
Uc(r)1—1y (r) Uy (r) Uc(r)_A()¢()’

where

Ucr (r)  Uyy(r) (UCC (r)  Ucy (7“)) /

A(r) = - + - Z(r).
(r) Uc(r) Uy (r) Uc (r) Uy (r) (r)

The multipliers ¢ () and A are derived by solving the linear ODE ¢’ (r) = BW’ after substituting

out 1 (r) using any of the three first-order conditions:

oy = 9% N e w () — g (Yer () Ucc(r)
(1) = =55 =M ) = (1) = () = s = () (G + R 2 )

along with the boundary conditions ¢ (0) = ¢ (1) = 0. Define UCT((T)) + UCC((S) Z'(r) = nmlgg:;,
UCr + Ucc (')

Doear -
Ue(r) . Substituting into the above ODE and integrating out

or me(r) =e f(

yields .
6 me (1) =6 yme )= [ (% () = g ) me (1)

or

o1



E[mcUS"]

The boundary condition ¢ (0) = 0 then gives A\ = Efmg o Therefore,
1 mg(r') n me(r')
o _ gL _mel) r} B et Blw () metl 2 1]
1-— Uc (' - mc(r')
' o () mo (7 E [ () 2]
1
= r
The FOC for earnings yields an analogous ODE,
1 Uy, (r)  Uecy (1)
") = (r) = ——— — 7"( + Zl7”>~
= e N e
_rl UYT("'I) UCY(T/) Z' (") ) dr’ -1
Let my (r) =e I ( oy () Uy )) and apply the same steps as above yields A = W
to get
6(r) L mye () E |y ()] my ()
- E[ ; ‘T”ZT’:|— Y/ - E[ (r') ——=" >r
1—r —Uy (r') my (1) E[w (r") my ()] my (1)
1
= B .
Finally, we solve for the inter-temporal optimality condition. Combining the ODE ¢’ (r) = —g—%{/ =
Aw (1) — 1 (r) with the FOC for savings yields
8 (1) = X ) = s
a BRV' (S (r))’
which can be integrated and solved along the same lines as above to find
o) _ E 1 v > ’I“} —E {1 } Ew(r)|r >r] = 1 Bg (1)
I BRV'(S ()" — BRV' (S (r)) - BRV' (S (r))

with A=E[1/(BRV’'(S(r)))]. Equating the three expressions for @ yields

bt

¢(r) _Be(r)  By(r)  Bs(r)
1—r Uc(r) =Uy(r) BRV'(S(r))

from which we recover the redistributional arbitrage expressions of the wedges _UUCY(S) =1-7y (r) =

. Hence the characterizations of optimal labor and savings

By(r) g BRV/(S0) _ 1 4 7o () = Bs()

Be(r) c(r) Be(r)

wedges are the same as in our baseline model, except that we must adjust the definition of incentive-

adjustments. Moreover, using the Inada conditions which imply that A (=Uy), AUz and ARV’
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converge to zero, we obtain that the marginal benefits of redistribution and optimal income and
savings taxes at the top converge to the Rawlsian, revenue-maximizing taxes.

Finally, we express B¢ (1), By (r) and Bg (r) in terms of sufficient statistics. Totally differen-
tiating Uc (r) yields

S~
S
=
3
S
=
S
Q

0 " e T SO T VO
_ Ucr (1) B . ' (r) Y’ (r)
UC(T) CC()C()+CCY()Y(T)

It follows that

SRS ) SR e[ -5

where sz = /(r) Under Assumption 2, for top earners the marginal benefit of redistributing
=)

C(r))“ sz Cc< ) Ccy

C(r)
= 1-(1- SZ)CC/Pc+CCY/PY] '

consumption is given by

r—1 r—1

lim Be (r) = limE[(

where 1 > (1 — sz) (c/pc — Coy /py- Applying the same steps to —Uy (r) yields

FUy (1) Uy (r) | Ucy (r) ., Uyy ().,
O RO G RAL
Uy (r) o' (r) Y (r)

Oy (1) —sc (r)Cey (1) a0 +Cy (r) Y (r)’
and hence

(e

Uy (r')

W s r! o) Z/( ") r Y'(r") !
(ol (oo [ G B [+ 3 )

H—so (! r s r Y'() r!
. (T)efr( ooy (N a-s2() S +6r (o) ) Y a |
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and under Assumption 2, the marginal benefit of redistributing earnings satisfies

PN 7 () Se(—s2)oy
vo) (e)

= [+ <& /py —sc(1—sz)lov/pc] ™,

" >
r—1 r—1

lim By (r) = limE[(

where 1 > —(y/py + sc (1 — sz) oy /pc. Finally, under Assumption 2, the marginal benefit of
redistributing savings satisfies lim,_,; Bg (r) = [1 — Cs/ps] ", where 1 > (g/ps. O
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