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Abstract

This paper provides a set of efficient welfare weights that modify the classic Kaldor-Hicks ex-

periments that define economic efficiency to account for the distortionary cost of transfers. The

weights are proportional to the marginal cost to the government of providing a $1 transfer to a

given income level, and are also known in previous literature as the implicit social preferences that

rationalize the status quo tax schedule as optimal. I show that the Kaldor-Hicks Pareto-based

experiments motivate their use even if one disagrees with the shape of the tax schedule. I estimate

the weights using the universe of US income tax returns from 2012. The shape of the income

distribution implies that it is efficient to weight surplus to the poor more than to the rich. Cal-

ibrations suggest the poor should receive 1.5-2x more weight than the rich: $1 of surplus to the

poor can be turned into $1.5-$2 of surplus to the rich through reductions in distortionary taxation.

Using the weights to compare income distributions, I show that weighted income growth since 1979

is 15-20% lower than unweighted income growth. Extrapolations imply a social cost of increased

income inequality since 1979 of roughly $400B. Across countries, the U.S. is poorer than countries

like Austria and the Netherlands, despite having higher national income per capita. I conclude with

a simple welfare framework for assessing the desirability of economic policy changes that relies on

the potential Pareto principle instead of a social welfare function.

1 Introduction

Comparisons across economic environments involve comparisons between winners and losers. Nor-

mative preferences over economic environments therefore require taking a stand on how to weigh the

gains to the winners against the losses to the losers.
∗Harvard University, nhendren@fas.harvard.edu. This paper is a revised version of a paper that previously circulated

under the title, "The Inequality Deflator: Interpersonal Comparisons without a Social Welfare Function", NBER WP
No. 20351. I am deeply indebted to conversations with Louis Kaplow for the inspiration behind this paper, and to Sarah
Abraham, Alex Bell, Alex Olssen, and Evan Storms for excellent research assistance. I also thank Daron Acemoglu, Raj
Chetty, Amy Finkelstein, Ben Lockwood, Henrik Kleven, Patrick Kline, Kory Kroft, Matthew Notowodigdo, Jim Poterba,
Emmanuel Saez, Matthew Weinzierl, Glen Weyl, Ivan Werning, and Floris Zoutman, along with seminar participants at
Berkeley, Harvard, MIT, Michigan, and Stanford for very helpful comments. The opinions expressed in this paper are
those of the author alone and do not necessarily reflect the views of the Internal Revenue Service or the U.S. Treasury
Department. This work is a component of a larger project examining the effects of tax expenditures on the budget deficit
and economic activity, and this paper in particular provides a general characterization of the welfare impact of changes
in tax expenditures relative to changes in tax rates (illustrated in Section 6). The empirical results derived from tax data
that are reported in this paper are drawn from the SOI Working Paper "The Economic Impacts of Tax Expenditures:
Evidence from Spatial Variation across the U.S.", approved under IRS contract TIRNO-12-P-00374.
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Kaldor and Hicks classic definition of economic efficiency was originally intended to resolve this

tradeoff. They proposed constructing a sum of individuals’ willingnesses to pay for the alternative

environment. If this sum is negative, a set of individual-specific lump-sum transfers could reach an

allocation that is Pareto superior to the alternative environment (Hicks (1940)). Everyone would

prefer the transfers in the status quo relative to the alternative environment. Conversely, if the sum is

positive, Kaldor (1939) argues that the winners could compensate the losers using individual-specific

lump-sum transfers. Therefore, an alternative environment that is modified to include compensating

transfers would generate a Pareto improvement relative to the status quo. As a result, the Pareto

principle implies the alternative should be preferred if and only if the sum of willingness to pay for

the alternative environment is positive. These two Pareto-based conceptual experiments underpin the

standard definition of economic efficiency as the unweighted sum of individuals’ willingnesses to pay.

Despite the aims of Kaldor and Hicks, measuring economic efficiency has become synonymous with

a lack of consideration for interpersonal comparisons. Instead, researchers often employ a social welfare

function to resolve the “equity-efficiency tradeoff”. In doing so, one abandons the ability to provide

normative guidance without relying on the subjective preferences of the researcher or policymaker.

This paper revisits these classic Kaldor-Hicks experiments. I argue that the criticism that Kaldor-

Hicks does not account for equity concerns is related to the fact that the hypothetical policy changes in

their conceptual experiments are infeasible. This is because the redistributive experiments envisioned

by Kaldor and Hicks involve distortionary costs. Taxes are imposed on observable choices like incomes

that respond to taxes and transfers (Mirrlees (1971)). Correctly measuring Kaldor and Hicks’ original

notion of economic efficiency requires accounting for these costs:

“Since almost every conceivable kind of compensation (re-arrangement of taxation, for

example) must itself be expected to have some influence on production, the task of the

welfare economist is not completed until he has envisaged the total effects...If, as will often

happen, the best methods of compensation feasible involve some loss in productive efficiency,

this loss will have to be taken into account” (Hicks (1939), p712).

This paper provides a set of “efficient” welfare weights that implement the Kaldor-Hicks tests for effi-

ciency in a manner that accounts for the distortionary cost of redistribution through the tax schedule.

The efficient social welfare weight at an income level $y is equal to the marginal cost of providing $1

of welfare to individuals earning near $y. In a world without distortionary taxation, this cost is $1.

But, it differs from $1 when individual choose to change their earnings in response to a $1 tax cut

to those earning near $y. For example, those earning below $y might increase their incomes to $y;

those above $y may decrease their incomes to $y. By the envelope theorem, those who change their

earnings will not obtain a first-order utility improvement from the transfer; but, in the presence of

taxes/transfers these responses have a first-order impact on government revenue. If taxes are positive

(negative), increases in incomes create positive (negative) fiscal externalities. The efficient welfare

weights differ from unity because of these fiscal externalities from redistributive taxes and transfers.

Weighting individuals’ willingnesses to pay by efficient welfare weights searches for potential Pareto

improvements in the spirit of Kaldor and Hicks’ tests for economic efficiency. If weighted surplus is
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negative, then modifications to the income tax schedule can lead to all points of the income distribution

being better off than would be the case under the alternative environment. In this sense, the economist

can suggest a better way to obtain the distribution of welfare gains offered by the alternative envi-

ronment using a simple modification to the income tax schedule. Conversely, if the weighted surplus

is positive, then a modified version of the alternative environment that redistributes the gains of the

winners using feasible modifications to the tax schedule could make everyone better off. In this sense,

the Pareto principle suggests preferring the alternative environment if and only if efficient-weighted

surplus is positive.

Because the efficient welfare weights equal the marginal cost of providing $1 of income to a given

income level, they also reveal the implicit social preferences that rationalize the tax schedule as opti-

mal. These “inverse-optimal” welfare weights have been derived and analyzed by a large and growing

literature (see, e.g., Christiansen (1977); Christiansen and Jansen (1978); Blundell et al. (2009); Bar-

gain et al. (2011); Bourguignon and Spadaro (2012); Lockwood and Weinzierl (2016); Zoutman et al.

(2013); Bargain et al. (2014); Jacobs et al. (2017)). The core idea in this paper is that these implicit

weights can be used to test for Kaldor-Hicks efficiency. This provides a normative justification for their

use even if one personally does not agree with the social preferences that rationalize the status quo tax

schedule as optimal. Weighting surplus by these weights searches for potential Pareto improvements.

What do the efficient welfare weights look like? I leverage a recent derivation provided in Jacobs

et al. (2017) that shows the impact of the behavioral response to taxation on the government budget

can be expressed as a function of (a) the joint distribution of taxable income and marginal tax rates

and (b) a set of behavioral elasticities governing the response of income to changes in taxation.1 I use

the universe of US income tax returns from 2012 to estimate this joint distribution, and I begin by

providing bounds on the efficient welfare weights (without assuming a magnitude of the behavioral

response to taxation). I show that the shape of the income distribution - in particular the local

Pareto parameter of the income distribution - plays a key role in determining the extent to which the

weights are above or below 1.2 The Pareto parameter rises from near -1 at the bottom of the income

distribution to near 2 at the top of the income distribution, crossing zero around the 60th quantile

of the income distribution (around $43K in ordinary income). This means that weights are generally

above one for those with incomes below $43K, and below one for those with incomes above $43K.

Regardless of the size of the behavioral response to taxation, it is more costly to provide $1 to the

poor than to the rich. Thus, these bounds suggest it is efficient to weight surplus to the poor more

than to the rich. Intuitively, it is more costly to move an additional $1 from the top to the bottom

of the income distribution through additional redistribution than it is to move $1 from the bottom to

the top of the income distribution through reduced redistribution.

Next, I construct point estimates using existing estimates of taxable income elasticities. The

baseline specification suggests a $1 tax cut to those with high incomes from a reduction in marginal

1I extend this result to allow for the presence of multiple tax schedule for those at the same income level, as occurs
in the US.

2The Pareto parameter is given by −
(

1 + yf ′(y)
f(y)

)

where f (y) is the density of the income distribution.
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tax rates costs around $0.65. At the other end of the income distribution, the estimates suggest that

expansions of the earned income tax credit (EITC) by $1 to low earners has a fiscal cost of around

$1.15 because additional transfers cause individuals to adjust their earnings to maximize their tax

credits. Combining, efficient welfare weights decline from around 1.15 at the bottom of the income

distribution to around 0.65 at the top. In other words, $1 to the poor can be turned into $1.5-2 to

the rich through modifications to the tax schedule. As a result, it is efficient to value surplus to the

poor 1.5-2x more than surplus to the rich.

Motivated by the original application to the comparison of income distributions in the work of

Kaldor and Hicks, I apply the weights to two sets of comparisons of income distributions. First, I

construct distributionally-adjusted measures of economic growth in the US. As is widely documented,

growth in the US has been unequal across the income distribution. Because it is costly to redistribute

from rich to poor, distributionally-adjusted measures of economic growth are 15-20% lower. Extrap-

olating across all economic growth between 1979 and 2012 suggests an increase in distributionally-

adjusted growth of $15K, in contrast to aggregate growth of $18K. Multiplying by 119M households

in the US suggests a social cost of increased income inequality in the US since 1979 of roughly $400B.

Second, I compare the distribution of incomes across countries. Broadly, differences in aggregate

income tend to accurately order comparisons across countries. But, there are several exceptions. Most

notably, the income distributions of Austria and New Zealand would be preferred relative to the US

income distribution, despite having a lower mean per capita income. Although the US has higher

mean incomes, it is unable to replicate the distribution of income offered in those countries through

modifications in the tax schedule.

Lastly, I nest the efficient welfare weights into a welfare framework that analyzes whether a policy

change provides a potential Pareto improvement. Under conditions that restrict the degree of het-

erogeneity in the policy’s impact, the framework motivates comparing a policy to a distributionally-

equivalent tax cut. I discuss an empirical method to test for this by constructing a policy’s marginal

value of public funds (MVPF) as in Hendren (2016) and Hendren and Sprung-Keyser (2019). The

resulting normative conclusions rely solely on the positive analyses of economic policies combined with

the Pareto principle, as opposed to a social welfare function.

Relation to Previous Literature This is not the first paper to recognize that incorporating

the distortionary cost of transfers leads to a modification of the Kaldor and Hicks compensation

principle. The theoretical analysis in this paper is most closely related to Coate (2000), who proposes

an approach that incorporates the costs of redistribution into the Hicks criterion by comparing the

policy to feasible alternatives such as distortionary redistribution through the tax schedule. The

analysis is also related to the methods discussed in Christiansen (1981) and Kaplow (2004), among

others that suggest to compensate losers of policy changes through the tax schedule. Relative to this

literature, the contribution of this paper is to provide a set of welfare weights that generate first-order

implementation of this approach.3

3Coate (2000) writes: “An interesting problem for further research would be to investigate whether the efficiency

approach might be approximately decentralised via a system of shadow prices which convey the cost of redistributing
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As noted above, the efficient welfare weights are equivalent to the solution to the “inverse op-

timum” program in optimal tax: they reveal the implicit preferences of those who are indifferent to

modifications in the tax schedule.4. In this sense, the estimates suggest those indifferent to the current

shape of the tax schedule in the US implicitly value an additional $1 to the rich as equivalent to an

additional $1.5-2 to the poor.5 The contribution of this paper is to justify the normative use of these

weights even if one does not agree with the implicit social preferences that rationalize the tax schedule

as optimal. The Kaldor-Hicks insight motivates their use by appealing to the Pareto principle. In this

sense, the inverse-optimum weights studied in earlier literature have a use beyond assessing implicit

social preferences embodied in the tax schedule: they can be used as efficient welfare weights to search

for potential Pareto improvements for policies or comparisons across economic environments.

The rest of this paper proceeds as follows. Section 2 derives the efficient welfare weights in the

context of a general model setup. Section 3 illustrates how the weights implement the modified Kaldor-

Hicks efficiency experiments. Section 4 relates the weights to the solution to the inverse optimum

program in optimal tax. Section 5 illustrates a representation of these weights using the distribution

of income, tax rates, and behavioral elasticities. Section 6 provides estimates of the joint distribution

of income and tax rates and discusses bounds on the shape of the efficient welfare weights. Section

7 provides point estimates by calibrating behavioral elasticities. Section 8 applies the weights to the

comparison of income distributions over time in the US and across countries. Section 9 discusses a

simple normative policy evaluation framework, and Section 10 concludes.

2 Model

I consider an economy with a population of agents, indexed by θ, with population size normalized to

1. There is a status quo environment and an alternative environment. The alternative environment

could be a world with greater spending on a public good, a more progressive tax schedule, or the

distribution of income offered by another country. The model developed here will be used to derive

the tests for whether the alternative environment provides a potential Pareto improvement when the

transfers envisioned by Kaldor and Hicks are conducted through modifications to the tax schedule.

The model will be used to define two key variables that will be important for implementing the

Kaldor-Hicks tests for efficiency. First, I use the model to define each person’s willingness to pay for

an alternative environment, s (θ). And, I define the marginal cost to the government of providing a

$1 mechanical tax cut to those with incomes near $y as g (y). Foreshadowing the results discussed in

Section 3, I label g (y) to be efficient welfare weights because they implement the test for economic

efficiency. As noted in the introduction, they are also equal to the solution to the inverse optimum

program in the optimal nonlinear income tax problem.

between different types of citizens.” The efficient welfare weights are the shadow prices envisioned by Coate (2000).
4See references noted above (Christiansen (1977); Christiansen and Jansen (1978); Blundell et al. (2009); Bargain

et al. (2011); Bourguignon and Spadaro (2012); Bargain et al. (2014); Zoutman et al. (2013); Lockwood and Weinzierl
(2016); Jacobs et al. (2017)).

5This is consistent with Lockwood and Weinzierl (2016), who estimate the solution to the inverse optimum program
in the U.S. using aggregated data from the Congressional Budget Office.
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The model builds heavily upon this earlier literature in optimal taxation and in particular the

work of Jacobs et al. (2017). The main extension relative to earlier work is to allow for unrestricted

heterogeneity across individuals. This is important when considering the Kaldor-Hicks experiments

because it allows one to consider the potential case when there is not a one-to-one relationship between

willingness to pay for an alternative environment and one’s income.6

2.1 Willingness to Pay

In the status quo environment, agents consumption, c, and earnings, y. I allow each agent of type θ

to have a potentially different utility function, u (c, y; θ), over consumption and earnings. I will not

impose restrictions on the distribution of θ, so without loss of generality one can think of θ as simply

indexing people in the population.

Agents choose c and y to maximize utility subject to a budget constraint,

c ≤ y − T (y) +m

where T (y) is the taxes paid on earnings y and m is additional income beyond earnings.7 With a

slight abuse of notation, I let c (θ) and y (θ) denote the resulting choices of type θ.

Let v0 (θ) denote the utility level obtained by type θ in the status quo environment. And, given

a utility level v, define the expenditure function e (v; θ) to be the smallest value of m that is required

for a type θ to obtain utility level v in the status quo environment.8

Let ua (c, y; θ) denote the utility function for type θ in the alternative environment. I do not

restrict any feature of the alternative environment – it could contain different wage distributions,

better schools, less traffic, better restaurants, or simply different scenery – any of which can affect

the level of ua for any individual θ. I also do not restrict that the tax schedule in the alternative

environment be the same as the status quo. To that aim, let T a (◦) denote the tax schedule in the

alternative environment so that the budget constraint is given by c ≤ y − T a (y) +m . Define va (θ)

to be the level of utility obtained and ea (v; θ) is the smallest value of m that is required for a type θ

to obtain utility level v in the alternative environment.9 Individual θ’s willingness to pay (equivalent

variation) for the alternative environment is then given by

s (θ) = e (va (θ) ; θ)− e
(
v0 (θ) ; θ

)
(1)

This is the amount of additional money a type θ would need in the status quo to be as well off as in
6If two people with the same income have different willingnesses to pay for the alternative environment, then it will be

difficult for the tax schedule modifications to implement the transfers envisioned by Kaldor and Hicks – the tax schedule
will be a blunt instrument in attempting to make compensatory transfers. By allowing for arbitrary heterogeneity across
individuals (beyond just their earnings capacities), the model is able characterize when this arises as problem. I discuss
this further in Section 3.4 and in greater detail in Appendix D.

7For simplicity, I assume T (y) is the same for everyone. In the empirical implementation, I allow T to vary with
individual characteristics, such as the number of dependents, and marital status. See Section E.1.

8Formally, e (v; θ) = inf
{
m| supc,y {u (c, y; θ) |c ≤ y − T (y) +m} ≥ v

}
. Duality implies that e

(
v0 (θ) ; θ

)
= m.

9Analogous to the definition in the status quo environment, ea (v; θ) =
inf {m| sup {ua (c, y; θ) |c ≤ y − T a (y) +m} ≥ v}.
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the alternative environment.10

The simplest case of the analysis that follows is when the willingness to pay for the alternative

environment, s (θ), is homogeneous in income. With an abuse of notation in this case, I let s (y) denote

the willingness to pay for the alternative environment by a type θ who chooses income y (θ) in the

status quo. Going forward, I consider this simpler case, and return to a discussion of its implications

in Section 3.4 and Appendix D.

Given s (y), the goal is to answer two questions: (1) can the surplus, s (y), can be replicated

through modifications in the tax schedule in the status quo environment (i.e. the experiment in Hicks

(1940))? And, (2) does there exists a modification to the tax schedule in the alternative environment

that makes everyone better off relative to the status quo (i.e. the experiment in Kaldor (1939))? The

answer to these questions will depend on how changes to the tax schedule affect government revenue.

2.2 Marginal Cost of Taxation

The model of the marginal cost of taxation in this environment builds upon the recent work in optimal

taxation and the inverse optimum program. Given the status quo tax schedule, T (y), consider a tax

cut of $1 that is targeted to those with incomes near y = y∗ in the status quo environment. Figure

1 depicts this tax cut to those with incomes in a bin of size ǫ centered around y∗. The horizontal

axis plots pre-tax income and the vertical axis plots after-tax income or consumption. The cost to

the government equals not only the $1 of mechanical spending to those with incomes near y∗, but

also includes the impact of behavioral responses to the policy on the government budget, depicted in

blue arrows. By the envelope theorem, those behavioral responses do not affect anyone’s well-being:

rather, the willingness to pay for this $1 tax cut equals $1 by those whose incomes are inside the bin

of width ǫ of y∗.

However, the behavioral do affect the cost to the government of the transfer. Let FE (y∗) denote

the impact of these behavioral responses on the government budget. The marginal cost of taxation

is then given by g (y∗) = 1 + FE (y∗). Appendix A defines this calculus of variations argument and

formally defines g (y) in the context of the model above. Yet the definition of g (y) is intuitive: g (y)

equals the cost to the government of providing $1 of a mechanical tax cut to those with incomes near

y.

The next Section shows that one can use the weights g (y) as welfare weights to search for potential

Pareto improvements in the spirit of Kaldor and Hicks.

10In addition to this equivalent variation definition of willingness to pay, one could also construct a compensating
variation measure using the expenditure function in the alternative environment, cv (θ) = ea (v (θ) ; θ) − ea (va (θ) ; θ).
Because the distinction between equivalent and compensating variation is second order (e.g. see Schlee (2013) for a recent
discussion of the first-order equivalence of five common conceptualizations of willingness to pay, including compensating
and equivalent variation.) and the approach below considers first-order adjustments, it will not be necessary to distinguish
between equivalent or compensating variation in the analysis that follows.
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Figure 1: Tax Cut to Those Earning Near y
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Notes: This figure illustrates the modification to the tax schedule that provides a tax cut of $1 to those with
earnings in a region of y∗ of width ǫ. To first order, those whose earnings would lie in

[
y∗ − ǫ

2 , y
∗ + ǫ

2

]
will

value the tax cut at $1. But, the costs will result from both this mechanical cost and the impact of behavioral
responses to the tax cut (loosely illustrated by the blue arrows). So, the total cost per unit of mechanical
beneficiary will be g (y) = 1 + FE (y).

3 Using g (y) as Efficient Welfare Weights

To set the stage, let s (y) denote the willingness to pay for some alternative environment. Is the

alternative environment preferred to the status quo? Before outlining the approach suggested here, first

consider the social welfare function approach. This would weight willingness to pay by a generalized

social welfare weight (Saez and Stantcheva (2016)) that balance the gains to the winners (e.g. for

whom s (y) > 0) against the losses to the losers (e.g. for whom s (y) < 0). In contrast to this

approach, it will turn out that the Kaldor-Hicks experiments motivate weighting this willingness to

pay by g (y) equation (8), regardless of one’s own social preferences. To this aim, I refer to g (y) as

“Efficient Welfare Weights” and refer to the weighted sum of surplus as “Efficient Surplus”. Efficient

surplus equals the amount of resources the government needs to replicate the surplus offered by the

alternative environment using modifications to the tax schedule,

S = E [s (y) g (y)] (2)

The next subsections illustrate how these weights and surplus measures implement the classic tests

for efficiency in Kaldor and Hicks, modified to account for the distortionary cost of redistribution.
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Section 3.1 implements a first-order test of efficiency in the spirit of Hicks (1940): S > 0 if and only if

one cannot replicate the surplus allocation offered by the alternative environment using modifications

to the tax schedule. Section 3.2, implements a first order test of efficiency in the spirit of Kaldor (1939):

S > 0 if and only if one can modify the tax schedule in the alternative environment to generate a

Pareto superior allocation that is preferred by everyone relative to the status quo. Combined, these

tests motivate testing for whether S > 0 to assess the desirability of the alternative environment.

3.1 Testing for Efficiency in the Spirit of Hicks (1940) and Coate (2000)

Can the benefits offered by the alternative environment, s (y), be more efficiently provided through

modifications in the tax schedule? To assess this, imagine replacing the current tax schedule, T (y),

with a new tax schedule, T̂ (y) = T (y) − s(y), that offers a tax cut of size s (y) to those earning

y. Figure 2 provides an illustration. Panel A presents a hypothetical alternative environment that

is preferred by the poor but not by the rich. Panel B then modifies the tax schedule from T (y) to

T (y)− s (y). To first order, the envelope theorem implies that the tax cut of s (y) is valued at s (y) by

those earning y. Therefore, everyone is approximately indifferent between the alternative environment

and the status quo environment with the modified tax schedule, as depicted by the dashed red line in

Figure 2, Panel B. The Hicks test for efficiency asks: Is this tax modification in the status quo world

feasible?

Figure 2: Hicks (1940) Efficiency Experiment

A. Example of Alternative Environment, s (y)
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Notes: This figure illustrates the efficiency experiment of Hicks (1940) for a hypothetical alternative environ-
ment. Panel A presents the hypothetical willingness to pay for each person at different points of the income
distribution. In this example, those with low incomes prefer the alternative environment, but those with higher
incomes prefer the status quo. Panel B illustrates modifying the tax schedule in the status quo world to attempt
to replicate the surplus offered by the alternative environment. To first order, everyone is indifferent between
the alternative environment and the modified status quo with tax schedule T (y)− s (y).

To first order, the marginal cost of providing $1 of welfare to those earning y is given by g (y) =
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1 + FE (y). Therefore, the cost of this tax cut is given by E [g (y) s (y)]. If this quantity is positive,

then providing surplus s (y) through the tax schedule would not be feasible. Closing the budget

constraint by raising taxes on everyone would lead to the blue line in Figure 3, Panel A. In this sense,

the alternative environment would be efficient relative to what is feasible through modifications to the

tax schedule in the status quo. In contrast, if S < 0, then it is possible to replicate the alternative

environment through modifications to the tax schedule. Redistributing the government surplus to

everyone equally leads to the blue line in Figure 3, Panel B, which is preferred by all relative to the

alternative environment. In this sense, the alternative environment is efficient if and only if S > 0.

Figure 3: Testing for Hicks Efficiency

A. Alternative Environment is Efficient, S > 0
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B. Alternative Environment is Inefficient, S < 0
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Notes: This figure illustrates the efficiency test of Hicks (1939). The blue line illustrates the conceptual after-tax
income that is feasible through modifications to the tax schedule but has the same distributional incidence as
the alternative environment. Panel A illustrates the case in which the modified status quo tax schedule would
deliver lower welfare to all points of the income distribution, so that the alternative environment is efficient
relative to the status quo, S > 0. In contrast, Panel B illustrates the case in which replicating the surplus
offered by the alternative environment through the tax schedule leads to higher welfare for all, so that the
alternative environment is inefficient.

The formal version of these statements are valid up to first order, as they rely on the envelope

theorem to ensure indifference between the modified status quo (the dashed red line in Figure 2, Panel

B) and the alternative environment. Proposition 1 provides one method of formalizing this idea by

considering a scaled surplus function.

Proposition 1. For any ǫ > 0 define the scaled surplus by sǫ (y) = ǫs (y) and Sǫ = E [sǫ (y) g (y)] = ǫS.

If S < 0, there exists an ǫ̃ > 0 such that for any ǫ < ǫ̃ there exists an augmentation to the tax schedule

in the status quo environment that generates surplus, stǫ (y), that is uniformly greater than the surplus

offered by the alternative environment, stǫ (y) > sǫ (y) for all y. Conversely, if S > 0, no such ǫ̃ exists.

Proof. See Appendix B.2.
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Proposition 1 shows that the conclusions in Figures 2 and 3 hold to first order.11 In this sense, the

efficient welfare weights provide the right direction for adjusting for the marginal cost of redistribution.

However, the costs and benefits of redistribution through the tax schedule could differ for larger

movements in the tax schedule. Moving beyond this first-order approach is a difficult but important

direction for future work. In the meantime, testing S > 0 provides first-order guidance on how to

correctly implement Hicks’ original experiment in a way that accounts for the distortionary cost of

redistribution.

If S < 0, then the alternative environment is Pareto dominated by a modification to the tax

schedule. In this sense, alternative environments for which S < 0 are not desirable. But, what about

policies for which S > 0? Should these be pursued?

Armed with only the result in Proposition 1, it is unclear. While Hicks (1940) originally suggested

yes, moving to the alternative environment does not generate a Pareto improvement relative to the

status quo. Rather, it generates a Pareto improvement relative to a modified status quo that attempts

to replicate the distributional incidence of the alternative environment. Actually moving to the al-

ternative environment would generate winners and losers. Hence, S > 0 suggests it is a useful policy

to consider (it’s an “efficient” policy in the sense of Coate (2000)). But, it is not clear whether it is

desirable relative to the status quo if s (y) < 0 for some y.

In order to provide guidance in the case when efficient surplus is positive, it is useful to consider

a different conceptual experiment: that of Kaldor (1939).

3.2 Finding Pareto Improvements in the Spirit of Kaldor (1939)

When can everyone be made better off relative to the status quo environment? Consider modifying

the tax schedule in the alternative environment, T a (y), so that the winners compensate the losers,

T a (y) → T a (y) + s (y).

Figure 4 presents this modified tax schedule in the alternative environment. Those with incomes y

are better off by s (y) relative to the status quo. The dashed red line in Figure 4 taxes back these gains.

The envelope theorem suggests that to first order individuals earning y in the alternative environment

are worse off by s (y) when we tax back these benefits. Everyone is approximately indifferent between

the status quo environment and the alternative environment with the modified income tax schedule.

Therefore, the question becomes: Is this modification to the tax schedule in the alternative environment

budget feasible?

11Proposition 1 formalizes the first order approach by scaling the surplus function. Alternatively, one could formalize
the approach by directly modeling a continuum of alternative environments in the utility function. For example, suppose
a is a continuous number indexing alternative environments (e.g. level of a public goods, trade policy, etc). Let a = 0
corresponds to the status quo and assume one can write individuals’ utility functions, u (c, y, a; θ). In this case, one
can define s (y) to be individuals marginal willingness to pay out of their own income for a marginal change in a:
s (y) = ∂u

∂a
/ ∂u

∂c
evaluated at a = 0. In this case, a modification to the tax schedule can make everyone better off relative

to a world with a slightly higher value of a if and only if E [g (y) s (y)] < 0.
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Figure 4: Testing for (Kaldor) Efficiency

A. Alternative Environment is Efficient, S > 0
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B. Alternative Environment is Inefficient, S < 0
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Notes: This figure illustrates the test of efficiency in Kaldor (1939) that modifies the tax schedule in the
alternative environment to attempt to find a Pareto improvement in the modified alternative environment
relative to the status quo. The dashed red line presents the after-tax schedule that adds the surplus offered by
the alternative environment to the tax schedule, T (y)+ s (y). To first order, everyone is indifferent between the
status quo and the modified alternative environment illustrated by the dashed red line in Panels A and B. The
dash-dot blue line then illustrates the after tax income curve that results from closing the government budget
constraint. Panel A illustrates the case that the alternative environment is efficient, so that after modifying the
tax schedule in the alternative environment there is a Pareto improvement relative to the status quo. Panel B
illustrates the case where the alternative environment is inefficient, so that after taxing back the benefits of the
alternative environment and closing the budget constraint everyone is worse off relative to the status quo.

To first order, the modification to the tax schedule generates revenue Sa = E [ga (y) s (y)], where

ga (y) is the cost to the government of providing $1 to those earning near $y in the alternative envi-

ronment. If Sa > 0, a modified alternative environment in which the winners compensate the losers

through modifications to the tax schedule can make everyone better off relative to the status quo.

In practice, Sa could differ from S because the marginal cost of a tax cut may differ in the

alternative and status quo environment, g (y). If this is the case, it could be that the alternative

environment dominates all feasible modifications to the status quo tax schedule (S > 0) but there

does not exist a modified alternative environment that delivers a Pareto improvement relative to the

status quo (Sa < 0). But, many applications involve sufficiently small changes to the structure of the

economy, in which case it seems reasonable to assume that the marginal cost of taxation is similar in

the status quo and alternative environments, ga (y) ≈ g (y). I state this formally in Assumption 2.

Assumption 1. For sufficiently small ǫ̃, the marginal cost of taxation, g (y), in the alternative envi-

ronment is the same as in the status quo. Specifically, there exists ǫ̃ such that if ǫ ∈ (0, ǫ̃), then (1)

yǫ (θ) is the same for all types θ that had the same income in the status quo world, yǫ (θ) = yǫ (θ′) iff

y (θ) = y (θ′), and (2) g (y (θ)) = g (yǫ (θ)) for all θ.

If Assumption 2 holds, then S > 0 provides a first-order test of whether those with s(y) > 0 can

compensate those with s(y) < 0 through modifications to the tax schedule in the alternative envi-
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ronment. Proposition 2 states this formally using the same scaled surplus function as in Proposition

1.

Proposition 2. Suppose Assumption 1 holds. For ǫ > 0, let sǫ = ǫs (y). If S > 0, there exists ǫ̃ > 0

such that for any ǫ < ǫ̃, there exists an augmentation to the tax schedule in the alternative environment

that delivers surplus stǫ (y) that is positive at all points along the income distribution, stǫ (y) > 0 for all

y. Conversely, if S < 0, then no such ǫ̃ exists.

Proof. See Appendix B.3.

In this sense, testing whether S > 0 provides a first-order approximation to searching for potential

Pareto improvements as suggested by Kaldor.
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Summary Table 1 summarizes the main results. When efficient surplus is negative, S < 0, the

alternative environment is inefficient in the sense that a feasible modification to the tax schedule in

the status quo environment can lead to a Pareto superior allocation to the alternative environment.

In this sense, alternative environments for which S < 0 can be rejected by the logic of Hicks (1940)

and Coate (2000).When efficient surplus is positive, S > 0, a modified alternative environment in

which the winners compensate the losers through modifications to the tax schedule offers a Pareto

superior allocation relative to the status quo. In this sense, the alternative can be preferred using the

compensation principle in Kaldor (1939).

Of course, whether such Pareto comparisons are realized depends on whether the modifications to

the tax schedule are actually implemented. But, in contrast to the traditional Kaldor-Hicks individual-

specific lump-sum transfers, these modifications are feasible.

3.3 Non-Marginal Comparisons

The formal results above show that weighting surplus by the efficient welfare weights search for po-

tential Pareto improvements for small surplus comparisons. In practice however, many comparisons
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of interest are likely not best thought of as “small”. In these instances, one can continue to construct

efficient surplus, but whether this corresponds to a potential Pareto comparison is not guaranteed.

Broadly, there are two potential pitfalls that can arise.

First, the efficient welfare weights, g (y), are not “structural parameters”. As one implements the

transfers, it could be that the marginal cost of the first dollar of the transfers does not equal the

marginal cost of the last dollar of the transfers. In this case, E [s (y) g (y)] would not accurately

measure the revenue that the government is able to one would prefer to use the weight that measures

the average cost of providing s (y) to each level of income.

Second, if the alternative environment is sufficiently distinct from the status quo, then an individ-

uals’ willingness to pay will depend on whether it is paid out of income in the status quo or alternative

environment. The definition of s (θ) above is an “equivalent variation” definition of willingness to pay

because it imagines this amount being paid out of income in the status quo. Another method for

measuring willingness to pay would be to consider a “compensating variation” definition, which would

imagine a willingness to pay out of income in the alternative environment. To first order, these two

definitions of willingness to pay are always equivalent. But, they generally differ to second order.

This can induce the well-known “cycling” problems associated with compensating variation measures

of willingness to pay.

However, there is one important case where compensating and equivalent variation are always

equivalent. This is when the comparisons solely involves the willingness to pay for a difference in

incomes. An individual is always willing to pay $10 to receive $10 of additional income – this is

true whether one conceptualizes willingness to pay as an amount of income needed to give someone

in the status quo world to make them indifferent to receiving $10 (equivalent variation), or as the

amount of income one can take away in the alternative environment to make them indifferent to not

receiving the additional income (compensating variation). For example, the canonical application

of the Kaldor-Hicks efficiency test is to use per-capita GDP to compare income distributions across

countries or within a country over time. These conceptual comparisons imagine giving each individual

in the economy a different level of income, and thus compensating and equivalent variation definitions

of willingness to pay are identical. For these reasons, Section 8 applies the weights to revisit these

classic experiments in the applications below. But, future work implementing these tests for efficiency

could conduct robustness analyses to using both compensating and equivalent variation definitions of

willingness to pay.

3.4 Additional Limitations

In addition to the issue of non-marginal comparisons, the approach above has several other potential

limitations that are worth noting.

General equilibrium effects Second, the approach assumes that tax changes have no general

equilibrium or spillover effects. Targeting a $1 tax cut to those earning near $y is assumed to have a

willingness to pay of $1 for the beneficiaries of the tax cut. But, if their wages change in response to
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the tax cut, their willingness to pay may differ from $1. Indeed, with spillovers and general equilibrium

effects, the benefits of the tax cut may extend beyond those who are the direct target of the tax cut.

But while taxation is not allowed to have GE effects, the approach does allow GE effects to drive the

valuation of the alternative environment, s (y). For example, the alternative environment could be a

policy that makes more land available for agriculture, which in turn lowers food prices. One can still

generate individuals’ willingness to pay for this alternative environment, s (y), and use the efficient

welfare weights to ask whether this policy is efficient. In this sense, the efficient welfare weights, g (y),

are valid even if the policy change or alternative environment has GE effects; but it has ruled out the

case where changes in the tax schedule, T (y) , has GE effects. I leave the incorporation of such effects

for future work. Indeed, recent work by Tsyvinski and Werquin (2018) provide one path forward using

a structural model of taxation with GE effects.

Heterogeneity in s (θ) conditional on y. Third, alternative environments may generate willing-

ness to pay that is heterogeneous conditional on income. In this case, Pareto comparisons are more

difficult. To test for Hicks efficiency, one needs to construct the maximum willingness to pay at each

income level, s (y), and test whether E [s (y) g (y)] > 0. If it is negative, then it would be feasible for the

government to replicate the surplus offered by the alternative environment and make everyone better

off. Intuitively, the government can feasibly provide a tax cut that covers even the maximal willing-

ness to pay at each income level, s (y). In this sense, the alternative environment would be inefficient.

Conversely, to test for Kaldor efficiency, one needs to construct the minimum willingness to pay at

each income level, s (y), and test whether E [s (y) g (y)] > 0 . If it is positive, then it would be feasible

for the government to redistribute income in the alternative environment so that everyone prefers the

modified alternative environment relative to the status quo. Appendix D provides formal statements

and proofs of these claims. Often, one might find that E [s (y) g (y)] < 0 and E [s (y) g (y)] > 0. In

this instance, the alternative environment cannot not be Pareto-ranked relative to the status quo.

Nonetheless, the efficient welfare weights, g (y), continue to be the key component required to measure

E [s (y) g (y)] and E [s (y) g (y)] that facilitates the search for these Pareto comparisons.

The weights, g (y) are not structural Lastly, as noted above, the weights g (y) are not structural

parameters. They are endogenous to the economic environment. In addition to weights changing

as one implements transfers, there is also no reason to expect efficient welfare weights identified in

one setting or country to readily translate to another setting. This also has potentially interesting

implications. For example, some have suggested that top tax rates in France are close to the top of the

Laffer curve (Bourguignon and Spadaro (2012)), which implies that reductions in tax rates nearly pay

for themselves, FE (y) ≈ −1. In contrast, the point estimates below for the US will suggest smaller

fiscal externalities. This would suggest testing for efficiency involves placing less weight on surplus

accruing to the rich in France than in the US.
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4 Relation to Inverse Optimum Program

There is a large and recently-growing literature estimating the solution to the inverse optimum program

in optimal taxation. This literature solves for the implicit social preferences that rationalize indifference

to the status quo tax schedule.12 It is straightforward to see that g (y) is equivalent to the implicit

social welfare weights that rationalize indifference to modifications to the tax schedule.

Appendix C provides a formal derivation. To see the logic, let χ (y) denote the social marginal

utilities of income for those earning near y, so that an additional $1 to an individual earning y has an

impact of χ (y) on social welfare. Suppose one provides a small tax cut of $1 to those earning near

y. Those with incomes near y will be willing to pay $1 for this tax cut, and it will generate a social

welfare impact of 1 ∗χ (y). But, it will have a cost of 1+FE (y) = g (y). Hence, the marginal value of

additional government spending on a tax cut to those earning near y will be given by χ(y)
g(y) . If the tax

schedule is set to maximize social welfare, then the government must be indifferent between raising $1

from those earning y′ to finance a tax cut to those earning y. In other words, χ(y)
g(y) must be constant

for all y;
χ (y)

g (y)
= κ ∀y

So, χ (y) = κg (y). Since social welfare weights are only defined up to a constant, g (y) is the unique

set of social welfare weights that rationalize the tax schedule as optimal. Relative to the literature

on the inverse optimum program, the core contribution of the present paper is not to re-derive these

weights, but rather to show that the Kaldor-Hicks experiments provide a normative foundation for

using these weights – even by those whose own social preferences do not rationalize the status quo tax

schedule as optimal.

Indifference to Transfers in Kaldor-Hicks Experiment The efficient welfare weights, g (y)

measures the cost of implementing the transfers envisioned in the Kaldor-Hicks experiments. In

general, one will not be indifferent to whether or not these transfers are implemented. Invoking the

Pareto principle requires implementing the transfers. If they are not implemented, then one is back

in the world where one must specify a social welfare function to resolve interpersonal comparisons.

However, there is one case in which one is indifferent to whether or not the transfers are imple-

mented: this occurs if and only if one’s own social preferences equal the efficient welfare weights (and

thus those that rationalize the tax schedule as optimal). To see this, consider an individual with social

preferences η (y). The social welfare impact of taxing back the benefits s (y′) from income level y′ is

given by −s (y′) η (y′). The government receives revenue of s (y′) g (y′), which can provide s(y′)g(y′)
g(y′′)

dollars of welfare to those earning y′′. The social welfare impact of providing those benefits to those

earning y′′ is η (y′′) ∗ s(y′)g(y′)
g(y′′) . Hence, the net social welfare impact of the transfer, ∆, to someone

12See, e.g., Christiansen (1977); Christiansen and Jansen (1978); Blundell et al. (2009); Bargain et al. (2011); Bour-
guignon and Spadaro (2012); Lockwood and Weinzierl (2016); Zoutman et al. (2013); Bargain et al. (2014); Jacobs et al.
(2017)
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with social preferences η (y) is given by

∆ = χ
(
y′′

)
s (y)

g (y′)
g (y′′)

− s
(
y′
)
χ
(
y′
)

= s
(
y′
)
(

χ
(
y′′

) g (y′)
g (y′′)

− χ
(
y′
)
)

which equals zero when g (y) = χ (y) for all y. However, when one’s social preferences differ from

those that rationalize the tax schedule as optimal (i.e. g 6= χ), one will not generally be indifferent to

whether the transfers are undertaken. Nonetheless, even though one’s own social preferences differ,

the feasible transfers envisioned by Kaldor and Hicks continues to motivate their use: implementing

these transfers translates a comparison about which many people may disagree depending on their

social preferences into a comparison over which universal agreement can be possible.

5 Representing Fiscal Externalities using Estimable Parameters

As illustrated in Figure 1, the marginal cost of providing a $1 tax cut to those with earnings near y

is given by g (y) = 1 + FE (y) , where FE (y) is the impact of the behavioral response to the tax cut

on government tax revenue. To estimate FE (y), I build upon recent work by Jacobs et al. (2017)

who provide an expression for FE (y) as the sum of three components: a participation response,

income effect, and substitution effect. Here, I extend the results in Jacobs et al. (2017) to allow for

multi-dimensional heterogeneity.

The core assumption required for the representation of FE (y) is that intensive margin responses to

taxation are continuous in the tax rate (note this does not restrict responses at the extensive margin).

Assumption 3 states this more precisely in the context of the general model developed in Section 2.

Assumption 2. Fix a type θ. For any κ > 0, let B (κ) = [u (y (θ)− T (y (θ)) , y (θ) ; θ)− κ, u (y (θ)− T (y (θ)) , y (θ) ; θ) + κ]

denote an interval of width κ near the status quo utility level. For any level of earnings y and utility

level w, let c (y;w, θ) trace out a type θ’s indifference curve that is defined implicitly by:

u (c (y;w, θ) , y; θ) = w

I assume each indifference curve, c (y;w, θ), satisfies the following conditions:

1. (Continuously differentiable in utility) For each y ≥ 0, there exists κ > 0 such that c (y;w, θ) is

continuously differentiable in w for all w ∈ B (κ)

2. (Convex in y for positive earnings, but arbitrary participation decision) For each y > 0, there

exists κ > 0 such that c (y;w, θ) is twice continuously differentiable in y for all w ∈ B (κ) and

cy > 0 and cyy > 0.

Part (1) imposes the standard assumption that indifference curves vary smoothly with utility changes.

Part (2) requires that indifference curves are convex on the region y > 0 (but not at y = 0). Impor-

tantly, it allows extensive margin responses: small changes in the tax schedule to cause jumps between
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y = 0 and some positive income level. It is important to emphasize that Assumption 2 imposes

very weak assumptions on utility functions and also allows for arbitrary distributions of unobserved

heterogeneity, θ.13

When Assumption 2 holds, then three behavioral elasticities determine the response to taxation:

a compensated elasticity, income elasticity, and participation elasticity. To define these, let τ (y) =

T ′ (y) denote the marginal tax rate faced by an individual earning y. The average intensive margin

compensated elasticity of earnings with respect to the marginal keep rate, 1− τ (y), for those earning

y (θ) = y is given by the percent change in earnings from a percent change in the price of consumption,

ǫc (y) = E

[
1− τ (y (θ))

y (θ)

dy

d (1− τ)
|u=u(c,y;θ)|y (θ) = y

]

.

The average income elasticity of earnings, ζ (y), is given by the percentage response in earnings to a

percent increase consumption,

ζ (y) = E

[
dy (θ)

dm

y (θ)− T (y (θ))

y (θ)
|y (θ) = y

]

The extensive margin (participation) elasticity with respect to net of tax earnings, ǫP (y), is given by

ǫP (y) =
d [f (y)]

d [y − T (y)]

y − T (y)

f (y)

where f (y) is the density of income at y.

Proposition 3 shows how these three elasticities along with the joint distribution of tax rates and

income characterize the fiscal externality, FE (y).

Proposition 3. For any point y such that τ (y) and ǫc (y) are constant in y and the distribution of y

is continuous with density f (y), the fiscal externality of providing additional resources to individuals

near y is given by

FE (y) = − ǫPc (y)
T (y)− T (0)

y − T (y)
︸ ︷︷ ︸

Participation Effect

− ζ (y)
τ (y)

1− T (y)
y

︸ ︷︷ ︸

Income Effect

− ǫc (y)
τ (y)

1− τ (y)
α (y)

︸ ︷︷ ︸

Substitution Effect

(3)

where α (y) = −
(

1 + yf ′(y)
f(y)

)

is the local Pareto parameter of the income distribution.

Proof. Proof provided in Appendix B The appendix also provides a generalized formula for points y

such that ǫc (y) is not constant in y.14

13See Kleven and Kreiner (2006) for a particular utility specification that satisfies Assumption 2 and captures these
features of intensive and extensive margin labor supply responses.

14As noted above, Proposition 3 is a generalization of the formula in Jacobs et al. (2017) to the case of multi-dimensional
heterogeneity. Consistent with the intuition provided by Saez (2001), Proposition 3 shows that the relevant empirical
elasticities in the case of potentially multi-dimensional heterogeneity are the population average elasticities conditional
on income.
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The fiscal externality associated with providing an additional dollar resources to an individual

earning y is the sum of three effects. First, people may enter the labor force. ǫP (y) measures the size

of this effect. It’s impact on tax revenue depends on the difference between the average taxes received

at y, T (y), and the taxes/transfers received from those out of the labor force, T (0).

Second, the increased transfer may change the labor supply of those earning y due to an income

effect. The size of this effect is measured by ζ (y). The impact of this change in earnings on the

government budget depends on the marginal tax rate, τ (y).

Finally, people earning close to y may change their earnings towards y in order to get the transfer.

The elasticity, ǫc (y), measures how much people move their earnings towards y in response to the tax

cut. The tax ratio, τ(y)
1−τ(y) , captures the fiscal impact of these responses. However, the net impact

on government revenue is the sum of two effects. Some people will decrease their earnings towards

y; others will increase their earnings towards y, as depicted by the blue arrows in Figure 1. When

τ (y) > 0, the former effect increases tax revenue and the latter effect decreases tax revenue. The

extent to which the losses outweigh the gains depends on the elasticity of the income distribution,
yf ′(y)
f(y) . When yf ′(y)

f(y) < −1 (as is the case with the Pareto upper tails in the US income distribution),

more people increase rather than decrease their taxable earnings. This means α (y) > 0. Conversely,

if yf ′(y)
f(y) > −1 (e.g. if f is a uniform distribution so that f ′ (y) = 0), then more people decrease than

increase their earnings so that α (y) < 0. This increases the marginal cost of the tax cut. Importantly,

this shows that even if elasticities and tax rates are constant, the shape of the income distribution

plays a key role in determining the marginal cost of taxation and the shape of efficient welfare weights.

6 Bounds on Efficient Welfare Weights in the U.S.

At first glance, equation (3) suggests one requires precise estimates of the size of behavioral responses

to taxation in order to quantify the efficient welfare weights. This is potentially problematic because

of the general lack of consensus on the size of behavioral responses to taxation (Saez et al. (2012)).

Fortunately, under fairly plausible assumptions outlined below, the shape of the income distribution

provides insights into the shape of the efficient welfare weights.

I use the universe of income tax returns from 2012 to estimate the value of α (y) at each quantile of

the income distribution.15 Figure 5 presents the mean value of α (y) at each quantile of the ordinary

income distribution. The average α (y) reaches around 1.5 at the top of the income distribution,

consistent with findings in previous literature focusing on top incomes (Diamond and Saez (2011)

and Piketty and Saez (2013)). However, the key point on Figure 5 is that α (y) exhibits considerable

heterogeneity across the income distribution. It is negative below the 60th percentile of the income

distribution, yf ′(y)
f(y) > −1. This implies that the substitution effect increases the marginal cost of a tax

cut (assuming a positive elasticity).16 Conversely, it crosses zero around the 60th percentile, and is
15Formally, I construct this by separately estimating α (y) for each tax schedule using the information in the tax returns

on filing status and other determinants of the tax schedule. As noted in the Appendix, throughout I estimate g (y) using
a method that correctly accounts for the heterogeneity in tax schedules faced by those at the same level of income. The
details of this procedure are provided in Appendix E

16This is consistent with the findings of Werning (2007) who estimates the marginal cost of taxation using the SOI
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then positive. This means that yf ′(y)
f(y) < −1 for values of y above the 60th quantile. For those earning

more than about $43K in ordinary income, the substitution effect reduces the cost of providing a tax

cut. As long as τ (y) > 0 and ǫc (y) > 0, the substitution effect, −ǫc (y) τ(y)
1−τ(y)α (y), in equation (3)

is positive for incomes below $43K (60th quantile of 2012 ordinary income) and negative for incomes

above $43K.

Figure 5: Shape of the Income Distribution, α (y)

Substitution Effect Increases FE(y) Substitution Effect Lowers FE(y)
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Notes: This figure presents the estimates of the average α (y) for each quantile of the income distribution. This

function is given by α (y) = −
(

1 + yf ′(y)
f(y)

)

, where f (y) is the density of the income distribution. For values of

y below the 60th quantile, α (y) < 0 so that the substitution effect in equation (3) raises the marginal cost of
taxation. In contrast, for values of y above the 61st quantile, α (y) > 0 so that the substitution effect lowers
the marginal cost of taxation.

In addition to the substitution effect, it is also possible to put bounds on the natural shape of

the impact of the participation effect on the government budget. For those with low incomes, the

EITC offers transfers for those who enter the labor force; this renders T (y) < 0 so that those who

enter the labor force in response to an increased tax cut actually increase the budgetary cost because

they obtain the EITC benefits. In contrast, for higher values of y individuals contribute positive tax

revenue so that T (y) > 0; thus any increase in labor force participation for those at higher income

levels will result in a positive fiscal externality. This suggests the participation effect in equation (3)

is also declining in y.

Lastly, most empirical works suggests income effects effects are either small (Gruber and Saez

(2002); Saez et al. (2012)) or declining in income (Cesarini et al. (2015)). As a result, one has a

public use file.
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natural bound on the shape of efficient welfare weights: Efficient welfare weights put greater weight

on those with lower incomes (i.e. below $43K) than those with higher incomes (i.e. above $43K). This

means that it is costly to redistribute an additional dollar from rich to poor, but cheap to redistribute

from poor to rich.

7 Using Elasticities to Quantify g (y) in the U.S.

Point estimates of g (y) require estimates of the behavioral responses to taxation. For those subject

to the EITC, I draw upon Chetty et al. (2013) who calculate elasticities of 0.31 in the phase-in region

(income below $9,560) and 0.14 in the phase-out region (income between $22,870 and $43,210). Using

the income tax return data, I assign these elasticities to EITC filers in these regions of the income

distribution. Second, for filers subject to the top marginal income tax rate, I assign a compensated

elasticity of 0.3. This is consistent with the midpoint of estimates estimated from previous literature

studying the behavioral response to changes in the top marginal income tax rate (Saez et al. (2012)).

For those not on EITC and not subject to the top marginal income tax rate, I assign a compensated

elasticity of 0.3, consistent with Chetty (2012) who shows such an estimate can rationalize the large

literature on the response to taxation. I assess the robustness to alternative elasticities such as 0.1

and 0.5.

In addition to these intensive margin responses, there is also significant evidence of extensive margin

behavioral responses, especially for those subject to the EITC. This literature suggests EITC expan-

sions are roughly 9% more costly to the government due to extensive margin behavioral responses.17

Therefore, I assume the participation effect in equation (3) is equal to 0.09 for income groups subject

to the EITC. Above the EITC range, there is mixed evidence of participation responses to taxation.

Liebman and Saez (2006) find no statistically significant impact of tax changes on women’s labor

supply of women married to higher-income men. Indeed, higher tax rates can reduce participation

from a price effect but increase participation due to an income effect. As a result, I assume a zero

participation elasticity for those not subject to the EITC.

Lastly, I assume away intensive margin income effects, consistent with a large literature suggesting

such effects are small (Gruber and Saez (2002); Saez et al. (2012)). Cesarini et al. (2015) find evidence

of income effects using Swedish lotteries; however a large portion of these effects are driven by extensive

margin responses and arguably already captured by the EITC responses measured above.18

Results I use equation (3) to combine the estimates of the shape of the income distribution,

marginal tax rates, and elasticity calibrations, which generates an estimate of FE (y) for each filer.

I then bin the income distribution into 100 quantile bins and construct the mean fiscal externality,

17See Hotz and Scholz (2003) for a summary of elasticities and Hendren (2016) for the 9% calculation.
18Nonetheless, Appendix F reports the robustness of the results to an alternative specification that incorporates income

effects assuming that the estimates from Cesarini et al. (2015) are entirely along the intensive margin and correspond to
an elasticity of ζ = 0.15. As shown in Appendix Figure 3, income effects tend to increase the marginal cost of taxation
at all income levels; but in contrast to the compensated elasticity they do not affect the relative difference in the weights
to low versus high income individuals.
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Figure 6: Efficient Welfare Weights, g (y)

.6
.8

1
1

.2
E

ffi
c
ie

n
t 

S
o

c
ia

l 
W

e
lf
a

re
 W

e
ig

h
ts

, 
g

(y
)

0 20 40 60 80 100
Ordinary Income (Quantile Scale)

Notes: This figure presents the baseline estimates of the efficient welfare weights, g (y), estimated using equation
(3) for each quantile of the income distribution.

FE (y), for each quantile of income. The efficient social welfare weight at each income quantile is then

given by g (y) = 1 + FE (y). Figure 6 presents the resulting estimates for g (y). Figure 7 presents the

results for the alternative calibrations of the compensated elasticity of ǫc = 0.1 and ǫc = 0.5.

The weights have several key features. First, consistent with the bounds shown in the previous

section, the results suggest it is efficient to place higher weight on surplus to the poor than to the rich.

Under the baseline specification, these weights fall from around 1.15 for those at the bottom of the

income distribution to 0.65 for those at the top. Transferring $1 from the top of the distribution can

generate around 0.65/1.15 = $0.57 of welfare to someone at the bottom of the distribution. Conversely,

transferring $1 from the bottom of the income distribution can generate around 1.15/0.65 = $1.77 of

welfare to the those at the top of the income distribution.

Second, although the weights place more weight on low versus high income individuals, the weights

never differ by more than a factor of 2. In other words,
∣
∣
∣
g(y)
g(y′)

∣
∣
∣ < 2 for all y and y′. This means that it is

not efficient to discount surplus more than 50%, regardless of where it falls in the income distribution.

For example, the consumer surplus standard in merger analysis (which gives no weight to producer

surplus) would still not be efficient even after accounting for the distortionary cost of taxation.

Third, while the weights generally decline in income, there is an increase in the top 1%. For the

baseline specification, it is cheaper to provide additional transfers to the upper middle class than

to the top 1%. However, Figure 7 illustrates that this non-monotonicity is not robust to plausible

assumptions about how elasticities might change across the income distribution. In particular, if the
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Figure 7: Robustness to Alternative Elasticities
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Notes: This figure presents the baseline specification for the efficient welfare weights alongside with estimates
under alternative constant compensated elasticity scenarios of ǫc (y) = 0.1 and ǫc (y) = 0.5.

elasticity moves from 0.3 to 0.5 as one goes from the top 2% to the top 1%, the weights would again

be monotonically declining in income.

Fourth, all the weights are positive, g (y) > 0 for all y for the baseline and alternative specifications.

This means that it is always costly to provide a tax cut. This implements a Pareto efficiency test

suggested by Werning (2007), and suggests there are no Pareto improvements solely from modifying

the tax schedule.

Lastly, as foreshadowed by the bounding exercise in the previous Section, there is a similarity

between the estimates of α (y) in Figure 5 and the shape of the efficient welfare weights, g (y). Higher

elasticities, ǫc (y), increase the difference between the weights on the low- versus high-income individ-

uals. But, they do not affect the general conclusion that g (y) > 1 for those with low incomes and

g (y) < 1 for those with high incomes.

8 Applications: Comparison of Income Distributions

[Using transfers], “it is always possible for the Government to ensure that the previous

income-distribution should be maintained intact” (Kaldor (1939)).

Kaldor and Hicks’ original motivation was the comparison of different distributions of endowments.

Motivated by this classic comparison, I use the efficient welfare weights to compare distributions of

23



income. I begin with an analysis of changes in the U.S. income distribution over time; I then explore

cross-country differences in income distributions.

To compare income distributions, one needs to define a conceptual experiment that clarifies where

an individual in one distribution would fall in the alternative distribution. This experiment then

defines the surplus function, s (y), that can be used to compare the distributions.

In general, one could consider any number of potential experiments. Perhaps people who are at the

top of the distribution stay at the top of the distribution in the alternative environment; conversely

one could imagine an experiment where people at the top switch with those at the bottom. More

generally, to each individual at quantile α in the status quo world, one can be assigned to a quantile

r (α) in the alternative environment, where r (α) is a permutation function on [0, 1]. This generates

the surplus function:

sr (α) = Qa (r (α))−Q0 (α)

For simplicity, I will define the surplus experiment as one that maintains quantile stability, r (α) =

α, so that each person’s relative position in the income distribution is maintained intact. This min-

imizes the size of each individual surplus, which helps make the first-order approximation for the

marginal cost of taxation more appropriate. Moreover, choosing r (α) = α minimizes the estimated

surplus of the status quo relative to the alternative environment. Intuitively, having r (α) 6= α adds

an additional redistributive component to the distributional comparison that has value because of the

desire for redistribution; but is arguably not relevant for making distributional comparisons.

8.1 Income Growth in the U.S.

It is well-known that income inequality in the U.S. has increased in recent decades, especially at the

top of the distribution (Piketty and Saez (2003)). Appendix Figure 1 plots several quantiles of the

household after-tax income distribution over time using data from the Congressional Budget Office

(CBO) from 1979-2009.19 As is well-known, incomes have increased significantly in the top portions

of the income distribution, especially the top 20% and top 1%; in contrast, income for the bottom

80% has experienced smaller growth.

Here, I use the efficient welfare weights to calculate how much richer all points of the income

distribution would be relative to a given previous year if the tax schedule were augmented in order to

hold changes in income inequality constant over time. Let Q0 (α) denote the α-quantile of the 2012

income distribution; let Qt (α) denote the α-quantile of an alternative income distribution in year t. I

19The data is constructed using Table 7 from CBO publication 43373. I take market income minus federal taxes to
construct after-tax income shares across the population. To account for the fact that government spending may have
value, I assign net tax collection back to each household in proportion to their after-tax income. This assumes each
individuals’ willingness to pay for government expenditure is proportional to after-tax income. The CBO also reports
an “after-tax” measure of income that includes government transfers. Unfortunately, the bottom portion of the income
distribution for these transfers disproportionately falls on the non-working elderly, through social security and Medicare
payments. Since these would be affected by modifications to the nonlinear income tax schedule, I do not use this measure
of income.
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Figure 8: Raw and Deflated Household Income Change Relative to 2012
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Notes: This figure presents the un-weighted growth in incomes (relative to 2012) and the distributionally-
adjusted growth in incomes using the low elasticity (ǫ = 0.1), baseline elasticity (ǫ = 0.3), and high elasticity
(ǫ = 0.5) specifications.

define the efficient surplus in household income by

St =

∫ 1

0
[Q0 (α)−Qt (α)] g

H (Q0 (α)) dα (4)

where gH (y) are the efficient welfare weights. Intuitively, St is the first-order approximation to the

amount by which the U.S. would be richer in 2012 relative to year t if the 2012 income tax schedule

were augmented in to hold constant the changes to the income distribution relative to year t. All

incomes are in units of 2012 income using the CPI-U deflator.

Figure 8 reports the change in mean household income (dashed blue line), along with the efficient

surplus under the baseline specification and two alternative elasticity specifications. Mean household

income has increased by roughly $18,300 relative to 1979, but if these benefits were redistributed

equally across the population, growth would have has increased $15,000 under the baseline specification

($13K and $17K under the high and low elasticity specifications, respectively). From a normative

perspective, this lowers the overall growth rate of the U.S. economy by roughly 15-20%: if the U.S.

were to make a tax adjustment so that everyone shared equally in the after tax earnings increases,

roughly 15-20% of the growth since 1979 would be evaporated.

Figure 9 provides an estimate of the social cost of increased income inequality. To do so, I multiply
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the per-household social cost by the total number of households in the U.S.20 This suggests the

social cost of increased income inequality since 1979 is roughly $400B. From an equivalent variation

perspective, undoing the increased inequality would cost roughly $400B; from a compensating variation

perspective, if the U.S. had not experienced the increased inequality, it could have replicated the social

surplus provided by the 2012 after tax income distribution even if aggregate economic growth were

$400B less than actually occurred. These numbers depend on the behavioral responses to taxation –

if one believes behavioral responses to taxes are larger (e.g. a compensated elasticity of 0.5), then the

social cost of increased income inequality is in excess of $600B.

To be sure, the comparison of the income distribution in 2012 to the income distribution in 1979

is perhaps not best thought of as a “marginal” policy comparison. To that aim, the most robust

conclusion that can be drawn from the analysis above is the following: if the distribution of economic

growth continued from today to follow the average trend in the US since 1979, then unweighted

measures of economic growth will over-state the growth in societal well-being by roughly 15-20%.

This 15-20% statistic holds exactly when considering small amounts of economic growth (i.e. short

time windows), but as noted in Section 3.3, it could differ when considering larger differences in the

income distribution if the marginal cost of taxation changes as one modifies the tax schedule. An

important direction for future work is understanding how changes in the tax schedule lead to changes

in the efficient welfare weights, which could then be used to adjust for these second-order effects.

8.2 Comparisons of Income Distributions: Cross-Country Analysis

It is often noted that the U.S. has a higher degree of income inequality than many other countries of

similar income per capita levels. In this subsection, I use the efficient welfare weights to ask how much

richer or poorer the U.S. would be relative to these countries if it attempted to replicate their income

distributions using modifications to the tax schedule.

The efficient surplus associated with moving from the status quo income distribution to the income

distribution in country a is given by

SID
a =

∫ 1

0
[Qa (α)−Q0 (α)] g

H (Q0 (α)) dα (5)

I form estimates of Qa (α) using data from the World Bank Development Indicators and UN World

Income Inequality Database. These sources aggregate household survey data from various countries

and to provide measures of the shape of the income distribution.

Figure 10 plots deflated surplus against the GNI per capita of each country within $10,000 of the

U.S. GNI per capita. The dots represent the estimates for the baseline specification and the brackets

plot the estimates for the low and high elasticity specifications.

The results suggest that a couple of cross-country comparisons based on mean incomes are reversed

when using the efficient welfare weights to control for differences in inequality. The U.S. is richer in

20The census reports 117.6M households in 2009, with an annual increase over the years 2006-2009 of roughly 500
households per year, implying roughly 119M households in 2012.
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Figure 9: Social Cost of Increased Income Inequality
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Notes: This figure presents a measure of the social cost of income inequality, which is defined as the difference
between un-weighted growth in incomes since 2012 and distributionally-adjusted growth in incomes, multiplied
by the number of households in the US of 117.6M. The results are presented using the low elasticity (ǫ = 0.1),
baseline elasticity (ǫ = 0.3), and high elasticity (ǫ = 0.5) specifications.
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Figure 10: Comparisons of Income Distributions Across Countries
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Notes: This figure plots efficient surplus and GNI per capita for a selection of countries with gross national
incomes (GNI) near that of the US. For each country, the efficient surplus (defined in equation 5) is
presented for the baseline elasticity specification against GNI per capita on the horizontal axis; vertical
bars representing the high and low elasticity specifications. If all countries had the same degree of
inequality, then all countries would align on the 45 degree line. The fact that other countries lie
above this 45 degree line reflects the greater degree of income inequality in the U.S. relative to these
countries.

mean per capita terms than Austria (AUT) and New Zealand (NLD) by roughly $2,000. But despite

it’s higher income level, if the U.S. were to try to provide the distribution of purchasing power offered

by these countries, each point of the income distribution would be made worse off relative to these

countries under the baseline elasticity specification. Under the high elasticity specification, it would

be efficient to take Finland’s income distribution over the US’s income distribution, even though it

has $3,180 less in per capita national income.

9 Welfare Evaluation of Policy Changes

“All that economics can, and should, do in this field, is to show, given the pattern of

income-distribution desired, which is the most convenient way of bringing it about?

(Kaldor (1939, p552))

While many may disagree with Kaldor about whether this is all that economics should do, the efficient

welfare weights provide a path to answering the classic question posed by Kaldor about how one can
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most efficiently provide a given distribution of income. Should we increase food stamp spending?

Reduce Medicaid spending? Provide free public transportation?

Relative to the comparison of income distributions discussed in the previous section, the key

additional complexity in these examples is that the policy changes envisioned are generally not budget-

neutral. Willingness to pay may be positive for all the beneficiaries of the policy, but one also needs

a method to account for the cost to the government of the policy.

To account for this, this section shows how one can search for potential Pareto improvements in

the spirit of Kaldor’s question by constructing a policy’s marginal value of public funds (MVPF). The

MVPF of a policy is the willingness to pay of the policy divided by the net cost to the government of

the policy.21 The MVPF measures the “bang for the buck” of the policy.

Given the MVPF of a policy, the Kaldor-Hicks search for efficiency suggests comparing the MVPF

of a policy to the MVPF of a tax cut with the same distributional incidence. If the MVPF is higher

than the MVPF of a distributionally-equivalent tax cut, then spending money on the policy, financed

by increased taxes on those individuals, leads to a Pareto improvement (as long as one retains the

assumption that there is no heterogeneity in willingness to pay conditional on income).

To see this, consider a policy that affects those with incomes near y∗. Let s∗ denote individuals’

willingness to pay out of their own income for the policy change and let c denote the net cost to the

government of the policy. Importantly, c should incorporate any fiscal externalities from the policy

change. For example, if the policy builds roads that increase labor earnings, it should incorporate the

resulting increase in tax revenue.

Now, consider the Hicks’ experiment in which the government tries to replicate s through modi-

fications to the tax schedule. This would cost s∗g (y∗). It would be cheaper to replicate this surplus

through the tax schedule if and only if

s∗g (y∗) ≥ c (6)

If equation (6) holds, it is more efficient to provide a tax cut to those earning near y than it is to

increase spending on the policy.22 In this sense, one can prefer the policy using the Pareto principle:

one could raise revenue from those individuals themselves to pay for the policy, and still make them

better off. Re-writing equation (6) as:

MV PF =
s∗

c
≥ 1

g (y∗)
(7)

21See Mayshar (1990) for an original definition and more recently Slemrod and Yitzhaki (1996, 2001); Kleven and
Kreiner (2006); Eissa et al. (2008); Immervoll et al. (2007, 2011); Hendren (2016); Hendren and Sprung-Keyser (2019).

22Equation (6) can be readily extended to the case where there are multiple beneficiaries with willingness to pay s (y).
In this case, the LHS of equation (6) would be E [s (y) g (y)], instead of s∗g (y∗). The bias from using the average WTP,
s∗, and the average value of g, g (y∗) instead of E [g (y) s (y) |y ∈ Y ] comes from two sources: nonlinearities in g (y) and
covariance between g (y) and s (y) amongst the beneficiaries,

E [g (y) s (y) |y ∈ Y ] = s∗g (y∗) + (E [g (y) |y ∈ Y ]− g (y∗)) s∗
︸ ︷︷ ︸

Nonlinearity in g (y)

+ cov (g (y) , s (y) |y ∈ Y )
︸ ︷︷ ︸

Cov of WTP with g (y)

These biases are small when the income of the target population is concentrated around a particular y∗ or if the efficient
welfare weights are relatively constant within the beneficiary population.
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yields an expression in which the LHS of equation (7) is the marginal value of public funds (MVPF)

of the policy change, defined as the benefits each policy provides to its beneficiaries, s∗, normalized

by the net cost to the government of the policy c. The RHS of equation (7) is the MVPF of a

tax cut targeted to those with the same incomes as the beneficiaries of the policy. If there is no

heterogeneity in willingness to pay conditional on income, then one can search for potential Pareto

improvements by comparing the MVPF of the policy in question to the MVPF of a tax cut with the

same distributional incidence, which is given by 1/g (y∗). As a result, the efficient welfare weights

allow one to provide precise guidance on the desirability of a policy given (a) it’s MVPF and (b) the

incomes of its beneficiaries.23

Application I illustrate the welfare framework by studying the efficiency of three policies whose

MVPFs are computed in Hendren and Sprung-Keyser (2019). These policies include Section 8 housing

vouchers, food stamps, and job training. Hendren and Sprung-Keyser (2019) provides details on the

construction of the MVPF for each of these policies. The MVPF for Section 8 vouchers draws upon

estimates of the fiscal externality inferred from the causal effects in Jacob and Ludwig (2012) on adult

labor supply using estimates from Chicago. The MVPF for food stamps draws upon estimates of the

labor supply fiscal externalities from Hoynes and Schanzenbach (2012), along with subsequent work

documenting spillovers onto children and health outcomes. And, the MVPF for job training draws

upon estimates of the impact of the Job Training Partnership Act (JTPA) on labor earnings and

benefit substitution from Bloom et al. (1997).

Figure 11 presents the MVPFs of these three policy changes and compares them to the MVPF of a

distributionally-equivalent tax, 1/g (y). The horizontal axis corresponds to the quantile corresponding

to the mean income, ȳ, of the policy beneficiaries. The point estimates suggest that housing vouchers

are slightly less efficient forms of redistribution than modifications to the income tax schedule. Put

differently, the beneficiaries of these policies would prefer the government instead spend the same

amount of money on a tax cut (e.g. EITC expansion) instead of housing vouchers. In contrast, the

estimates suggest the JTPA may be a more efficient policy than a tax cut. This is because of positive

fiscal externalities generated through this program through increased taxable income and reductions

in other social programs, which lowers the net cost of the policy to the government, c. However, as is

noted in Hendren and Sprung-Keyser (2019), each of these estimates contains considerable sampling

variation, and thus these conclusions should be thought of as illustrative of the methods, not definitive

policy conclusions. The key advantage of the framework is that it provides normative conclusions

about policies without relying on a social welfare function. In the spirit of Kaldor and Hicks, the

efficient welfare weights help replace normative preferences over policies with positive assessments

about causal effects and individuals’ willingnesses to pay, combined with the Pareto principle.

23Appendix G discusses how comparing the MVPF of a policy change to the MVPF of a tax cut with the same
distributional incidence relates to a test of the weak separability assumption in the Atkinson-Stiglitz and Hylland-
Zeckhauser theorems (Atkinson and Stiglitz (1976); Hylland and Zeckhauser (1979)).

30



Figure 11: Illustrating the Test for Efficiency of Policy Changes
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Notes: This figure illustrates the use of the efficient welfare weights for assessing the efficiency of government
policy changes. The line presents the value of 1

g(y) , which represents the amount of welfare that can be delivered
to each portion of the income distribution per dollar of government spending. The dots present estimates of the
marginal value of public funds (MVPF) for three policy examples: the job training partnership act (JTPA) from
Bloom et al. (1997), food stamps from Hoynes and Schanzenbach (2012), and Section 8 housing vouchers from
Jacob and Ludwig (2012). The vertical axis presents the estimated MVPF from Table 1 of Hendren (2016); the
horizontal axis presents the estimated income quantiles of the beneficiaries of each policy (normalized to 2012
income using the CPI-U). An MVPF that falls above (below) the the Income/EITC line correspond to policies
that can(not) generate Pareto improvements.
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10 Conclusion

In their original work, Kaldor and Hicks hoped to provide a method to avoid the inherent subjectivity

involved in resolving interpersonal comparisons. Weighting surplus using efficient welfare weights

measures the economic efficiency of an alternative environment (or policy change) using the Kaldor-

Hicks redistributive experiments but accounting for the distortionary cost of taxation. Estimates for

the US suggest that redistribution from rich to poor is more costly than from poor to rich. Thus, it is

efficient to place greater weight on the poor than on the rich. Regardless of one’s own social preferences,

surplus to the poor can be turned into greater welfare for everyone than surplus to the rich. The shape

of the efficient welfare weights is largely driven by the shape of the income distribution, as opposed

to assumptions about behavioral responses to taxation. As a result, the broad conclusion of declining

efficient welfare weights is robust to a wide range of assumptions about behavioral elasticities.

There are many important directions for future work, including incorporating the general equi-

librium effects of taxation (as in ongoing work by Tsyvinski and Werquin (2018)). Additionally, one

could extend the analysis here to construct weights that involve redistribution not just through the tax

schedule but also via other means, such as health insurance subsidies or other policies. By expanding

the dimensionality of the weights, it could help deal with settings where surplus varies conditional

on income. Lastly, implementing the approach requires implementing the transfers that were envi-

sioned by Kaldor and Hicks. Future work could discuss the implications of political economy or other

constraints that might prevent such transfers in practice.

In the end, reasonable people and economists will always disagree about the optimal degree of

redistribution in society. But, such debates need not lead to paralysis for debates about how best to

bring about this degree of redistribution. To that aim, I hope the efficient welfare weights can be a

tool to help generate greater consensus about the desirability of economic policies.
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Appendix Figure 1: Distribution of After-Tax Income in the US (1979-2009)
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Appendix (Not for Publication)

A Marginal Cost of Taxation

This section formally defines the marginal cost of taxation, g (y). To begin, for any tax schedule, T̃ (◦),
let R

(

T̃
)

denote government revenue in the status quo environment with tax schedule T̃ ,

R
(

T̃
)

= E
[

T̃
(

ỹ
(

θ; T̃
))]

where ỹ
(

θ; T̃
)

denotes the earnings choice of a type θ when facing tax schedule, T̃ , in the status quo

environment.

I impose the regularity condition that tax revenue is continuously differentiable with respect to

changes in the tax schedule. This would be immediately satisfied if individual behavioral responses

were continuously differentiable (e.g. imposing standard quasi-convexity of the utility function). But,

the regularity assumption allows for people to enter/exit the labor force, change jobs, or conduct other

behavior that has discrete impacts on their earnings in response to tax changes. It only assumes these

discrete responses average out across the population so that the magnitude of the aggregate behavioral

response on tax revenue is smooth. Assumption 3 states this more formally.
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Assumption 3. For any function h (y) of taxable income y, let T̃ǫ (y) = T (y) + ǫh (y). Then R is

continuously differentiable in ǫ for any function h (y).

In the alternative environment, let Ra
(

T̃
)

= E
[

T̃
(

ỹa
(

θ; T̃
))]

denote the revenue raised from

a tax schedule T̃ (◦), where ỹa
(

θ; T̃
)

is the earnings choice of type θ in the alternative environment

facing tax schedule T̃ (◦). I assume Assumption 1 holds for Ra.

Suppose individuals with income y∗ are willing to pay s (y) = $1 for the alternative environment.

How much does it cost to replicate this $1 benefit through a tax cut in the status quo environment?

Figure 1 depicts a small tax deduction to those with earnings near y∗. To be precise, let η, ǫ > 0 and

fix a given income level y∗. Consider providing an additional $η to individuals in an ǫ-region near y∗.

Define T̂ (y; y∗, ǫ, η) by

T̂ (y; y∗, ǫ, η) =







T (y) if y 6∈
(
y∗ − ǫ

2 , y
∗ + ǫ

2

)

T (y)− η if y ∈
(
y∗ − ǫ

2 , y
∗ + ǫ

2

)

so that T̂ provides η additional resources to an ǫ-region of individuals earning between y∗ − ǫ/2 and

y∗ + ǫ/2.24 By the envelope theorem, to first order individuals with earnings between y∗ − ǫ/2 and

y∗ + ǫ/2 will be willing to pay η to have a tax schedule given by T̂ (y; y∗, ǫ, η) instead of T (y).25

If there were no behavioral responses to changes in taxes, then the cost to the government of pro-

viding η to those earning near y∗ would be η per person, so that the mechanical marginal cost in the

absence of behavioral responses is 1. But, the presence of behavioral responses induce a fiscal exter-

nality on the government. To capture this, consider the derivative of revenue, R
(

T̂ (◦; y∗, ǫ, η)
)

, with

respect to the size of the tax cut, η, and evaluate at η = 0. This yields the function
d[R(T̂ (◦;y∗,ǫ,η))]

dη
|η=0,

which is the marginal cost of providing an additional dollar through the tax code to individuals with

earnings in an ǫ-region of y∗. Then, taking the limit as ǫ → 0, one arrives at the marginal cost to the

government of providing an additional dollar of resources to an individual earning y∗:

g (y∗) ≡ lim
ǫ→0

d
[

R
(

T̂ (◦; y∗, ǫ, η)
)]

dη
|η=0 (8)

Since the choice of y∗ was arbitrary, I use y to denote the argument of g (y) instead of y∗ going forward.

The cost of the tax cut to those earning near y is comprised of two components: a mechanical cost of

$1 and a fiscal externality, FE (y) = g (y)− 1

g (y) = 1 + FE (y)

24Note this is a discontinuous modification to the tax schedule. However, nothing in the analysis requires either T (or
the modified schedule, T̂ ) to be continuous or differentiable.

25This is true as long as the incidence of the tax cut falls entirely on the beneficiaries and does not result in changes
in wages. For example, if firms respond to the tax cut of $1 by lowering wages by $0.50, then the individual would only
be willing to pay $0.50 for a $1 tax cut. Here, I assume no general equilibrium responses, but this could be incorporated
into future work. I discuss this further in Section 3.4.
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If taxable income did not respond to changes in taxes, the marginal cost would be $1 per beneficiary,

g (y) = 1. The difference, FE (y) = g (y) − 1, equals the size of the fiscal externality from the

behavioral response to the tax cut. The tax cut could cause people to work less and reduce tax

revenue (FE (y) > 0); conversely, it could cause others to increase their tax payments, FE (y) < 0.

The size of the fiscal externality is an empirical question: it depends on the causal impact of tax

changes on the government budget. In Section 5, I provide additional assumptions that enable one to

identify FE (y) using behavioral elasticities, the shape of the income distribution, and the shape of

the tax schedule.

The definition of g (y) above is the marginal cost of providing an additional $1 to those earning y

in the status quo environment. For the alternative environment, I define ga (y) analogously.26 Note

that it may not be the case that ga (y) = g (y) since the alternative environment may have different

tax schedules, distributions of income, and responses to taxation.

B Proofs

B.1 Preliminaries

For all proofs below, let µ (θ) denote the measure over the type distribution and let F (y) denote

the cumulative distribution of income in the status quo, F (x) =
∫
1 {y (θ) ≤ x} dµ (θ). The function

T̂ (y; y∗, ǫ, η) is given by

T̂ (y; y∗, ǫ, η) =







T (y) if y 6∈
(
y∗ − ǫ

2 , y
∗ + ǫ

2

)

T (y)− η if y ∈
(
y∗ − ǫ

2 , y
∗ + ǫ

2

)

so that T̂ provides η additional resources to an ǫ-region of individuals earning between y∗ − ǫ/2 and

y∗ + ǫ/2. Fix ǫ and let q̂ (y∗, ǫ, η) denote the net government resources expended under T̂ (y; y∗, ǫ, η).

Given the tax schedule, T̂ (y; y∗, ǫ, η), let ŷ (θ; y∗, ǫ, η) denote the individual θ’s choice of earnings, y.

The net resources expended is given by:

q̂ (y∗, ǫ, η) =
−1

F
(
y∗ + ǫ

2

)
− F

(
y∗ − ǫ

2

)

∫

θ

T̂ (ŷ (θ; y∗, ǫ, η) ; y∗, ǫ, η) dµ (θ) (9)

One needs to evaluate this derivative with respect to η at η = 0. WLOG, I assume q̂ (y∗, ǫ, 0) = 0 so

that the status quo tax schedule is budget neutral.

26Formally, let T̃ (◦; y∗, ǫ, η) denote a modified tax schedule in the alternative environment. Then,

ga (y∗) ≡ lim
ǫ→0

d
[

R
(

T̃ (◦; y∗, ǫ, η)
)]

dη
|η=0

is the marginal cost of providing additional resources to those with earnings y∗ in the alternative environment.
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B.2 Proof of Proposition 1

Statement of Proposition For any ǫ > 0 define the scaled surplus by sǫ (y) = ǫs (y) and Sǫ =

E [sǫ (y) g (y)] = ǫS. If S < 0, there exists an ǫ̃ > 0 such that for any ǫ < ǫ̃ there exists an augmentation

to the tax schedule in the status quo environment that generates surplus, stǫ (y), that is uniformly greater

than the surplus offered by the alternative environment, stǫ (y) > sǫ (y) for all y. Conversely, if S > 0,

no such ǫ̃ exists.

Proof The strategy of the proof is to consider a modification to the tax schedule that gives a

discrete tax cut to each interval of the income distribution that makes everyone in the interval better

off relative to the alternative environment. I show that when S < 0 and for sufficiently small ǫ, one

can find sufficiently fine partitions that lead to feasible modifications of the tax schedule that make

everyone better off relative to the alternative environment.

More formally, suppose S < 0. Then,

∫

s (y) g (y (θ)) dµ (θ) < 0

so that ∫

sǫ (y) g (y (θ)) dµ (θ) = ǫ

∫

s (y) g (y (θ)) dµ (θ) < 0

For any tax schedule T̂ , let y
(

θ; T̂
)

denote the choice of earnings by type θ facing tax schedule T̂ .

Given these choices, total tax revenue is given by

R
(

T̂
)

=

∫

T̂
(

y
(

θ; T̂
))

dµ (θ)

Now, consider an augmented tax schedule. Let P = {Pj}NP

j=1 denote a partition of the income distribu-

tion into intervals and let ηPj denote transfers provided to each such region of the income distribution:

T̂P
ǫ (y) = T (y)− ǫ

NP∑

j=1

ηPj 1 {y ∈ Pj}

and let

T̂ j
ǫ (y) = T (y)− ǫηPj 1 {y ∈ Pj}

Note that aggregate government revenue is the sum of revenue from the partition. Assumption 1,

combined with the linearity properties of the derivative implies that

d

dǫ
|ǫ=0R

(

T̂P
ǫ

)

=

NP∑

j=1

d

dǫ
|ǫ=0R

(

T̂ j
ǫ

)

(10)
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Note that each partition can be represented as

Pj = [y∗j − ǫj , y
∗
j + ǫj)

so that
d

dǫ
|ǫ=0R

(

T̂ j
ǫ

)

= −ηPj
d

dη
|η=0q̂

(
y∗j , ǫj , η

)
Pr {y (θ) ∈ Pj}

where Pr {y (θ) ∈ Pj} = µ
{
y−1 (Pj)

}
and q̂ is defined in equation (9) above.

Now, define ηPj as

ηPj = sup {s (y) |y ∈ Pj} −
SID

2
ḡ

where ḡ = E [g (y)] is the average value of the marginal cost of taxation. Let stǫ (y) denote the surplus

the individual earning y obtains when facing tax schedule T̂ j
ǫ . By the envelope theorem (and the

assumption of no externalities / GE effects), there exists ǫ̃ such that for all ǫ < ǫ̃, the individual

obtains surplus at least as large as ǫ (sup {y|y ∈ Pj})

stǫ (y) > ǫ (sup {y|y ∈ Pj}) (11)

for all ǫ ∈ (0, ǫ̃) (to see this, note that the tax augmentation not only gives people surplus sy but also

provides −S
2 > 0; so this inequality is made strict).

Now, consider the marginal cost of the policy. By construction

d

dǫ
|ǫ=0R

(

T̂P
ǫ

)

= −
NP∑

j=1

ηPj
d

dη
|η=0q̂

(
y∗j , ǫj , η

)
Pr {y (θ) ∈ Pj}

and taking the limit as partition widths go to zero,

lim
width(P )→0

d

dǫ
|ǫ=0R

(

T̂
P
ǫ

)

= − lim
width(P )→0

NP
∑

j=1

(

(

sup
{

y|y ∈ Pj

})

−
S

2

)

d

dη
|η=0q̂

(

y
∗

j , ǫj , η
)

Pr
{

y (θ) ∈ Pj

}

Note that the terms inside the sum have limits that exist and are unique (because g (y) is assumed

to be continuous and the mean surplus function is assumed to be continuous). Note in principle this

limit existing does not require continuity of either the surplus function or the marginal cost function

g (y) – some suitable integrability condition would work – but this is sufficient. So,

lim
width(P )→0

d

dǫ
|ǫ=0R

(

T̂P
ǫ

)

= −
∫

s (y (θ)) g (y (θ)) dµ (θ) +
S

2
ḡ

= −Sḡ +
S

2
ḡ

= −S

2
ḡ

which is positive. Therefore, there exists ǫ∗ < ǫ̃ such that for all ǫ ∈ (0, ǫ∗) we have R
(

T̂P
ǫ

)

> 0 and

stǫ (y) > sǫ (y) for all y.
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Converse Now suppose S > 0. Then,

∫

s (y (θ)) g (y (θ)) dµ (θ) > 0

And, suppose for contradiction that some ǫ̃ exists so that there are a set of tax schedules, T̂ǫ, that

deliver greater surplus along the income distribution, d
dǫ
|ǫ=0s

t
ǫ (y) ≥ s (y). I will show that this implies

the tax schedule modification is not budget neutral for sufficiently small ǫ.

Note that the envelope theorem implies d
dǫ
|ǫ=0T̂ǫ (y) = d

dǫ
|ǫ=0s

t
ǫ (y) for all y. For any ǫ > 0 and

γ > 0, one can approximate the revenue function using a partition P γ =
{

P γ
j

}NPγ

j=1
and a step tax

function TP γ

ǫ that provides exactly E
[

stǫ (y (θ)) |y (θ) ∈ P γ
j

]

units of tax reduction. Therefore, the

marginal cost of the policy is approximated by d
dǫ
|ǫ=0R

(

T̂P γ

ǫ

)

,

∣
∣
∣
∣

d

dǫ
|ǫ=0R

(

T̂ǫ

)

− d

dǫ
|ǫ=0R

(

T̂P γ

ǫ

)
∣
∣
∣
∣
< γ

where

d

dǫ
|ǫ=0R

(

T̂P γ

ǫ

)

= −
NPγ
∑

j=1

d

dǫ
|ǫ=0E

[

stǫ (y (θ)) |y (θ) ∈ P γ
j

] d

dη
|η=0q̂

(
y∗j , ǫj , η

)
Pr {y (θ) ∈ Pj}

where P γ
j = [y∗γ,j − ǫγ,j , y

∗
γ,j + ǫγ,j). For sufficiently small ǫ we know that E

[

stǫ (y (θ)) |y (θ) ∈ P γ
j

]

>

E
[

sǫ (y (θ)) |y (θ) ∈ P γ
j

]

. Therefore,

d

dǫ
|ǫ=0E

[

stǫ (y (θ)) |y (θ) ∈ P γ
j

]

>
d

dǫ
|ǫ=0E

[

sǫ (y (θ)) |y (θ) ∈ P γ
j

]

− γ

since both have values of zero when ǫ = 0.

Therefore,

d

dǫ
|ǫ=0R

(

T̂P
ǫ

)

< −
N∑

j=1

d

dǫ
|ǫ=0E

[

sǫ (y (θ)) |y (θ) ∈ P γ
j

] d

dη
|η=0q̂

(
y∗j , ǫj , η

)
Pr

{

y (θ) ∈ P γ
j

}

+ γ

and taking the limit as the partition widths converge towards zero (so that γ → 0), we arrive as

d

dǫ
|ǫ=0R

(

T̂ǫ

)

≤ −SE [g (θ)] < 0

so that the policy is not budget neutral.

Discussion The proof relied on two key assumptions. First, I assume that providing a small amount

of money through modifications in the tax schedule generates surplus of at least the mechanical amount

of money provided in the absence of any behavioral response. This follows from the envelope theorem,
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combined with the assumption that infinitesimal tax changes in one portion of the income distribution

do not affect the welfare of anyone at other points of the distribution. This was implicitly assumed by

writing the utility function as a function of one’s own consumption and earnings, and not a function

of anyone else’s choices of labor supply or earnings. For example, if taxing the rich caused them to

reduce their earnings which in turn increased the wages of the poor, then equation (11) would no

longer hold, since individuals outside of the intended target of the tax transfers would have surplus

impacts. Accounting for such general equilibrium effects is an interesting and important direction for

both theoretical and empirical work.

Second, I assume that the revenue function is continuously differentiable and additive in modifi-

cations to the tax schedule. This is primarily a technical assumption that rules out types that are

indifferent to many points along the income distribution (which would cause them to be double-counted

as costs in equation (10)).

B.3 Proof of Proposition 2

Statement of Proposition Suppose Assumption 1 holds. For ǫ > 0, let sǫ = ǫs (y). If S > 0, there

exists ǫ̃ > 0 such that for any ǫ < ǫ̃, there exists an augmentation to the tax schedule in the alternative

environment that delivers surplus stǫ (y) that is positive at all points along the income distribution,

stǫ (y) > 0 for all y. Conversely, if S < 0, then no such ǫ̃ exists.

Proof I provide the brief sketch here that does not go through the formality of defining the partitions

as in the proof above, but one can do so analogously to the proof of Proposition 1. Let y (θ) continue

to denote the choice of income of a type θ in the status quo environment, which may differ from

their choice of y in the alternative environment. To capture this, let yαǫ (y) denote the choice of

income in the alternative environment made by those who chose y in the status quo environment. Per

Assumption 1, this function is a bijection. Given the surplus function, s (y), consider a modification to

the income distribution that taxes away all but ǫS2 of this surplus to those earning y in the status quo

(i.e. those earning yαǫ (y) in the ǫ-alternative environment). If T̃ǫ is the tax schedule in the ǫ-alternative

environment, then the modified tax schedule is

T̂ǫ (y) = T̃ǫ (y) + ǫ

(

s ((yαǫ )
−1 (y))− S

2

)

Let stǫ (y) denote the surplus of the tax-modified ǫ-alternative environment with tax schedule T̂ǫ (y).

For sufficiently small ǫ, the off-setting transfer ensures everyone is better off relative to the status quo

(note this relies on the fact that S > 0, so that there is aggregate surplus to spread around). Hence,

stǫ (y) > sǫ (y)− E [sǫ (y)] for sufficiently small ǫ; and taking the expectation conditional on y (θ) = y

yields

E
[
stǫ (y)

]
> 0 ∀y

Now, one needs to show that, for sufficiently small ǫ, the cost of the modification to the tax
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schedule is not budget-negative. Note that for each y, the tax modification provides a transfer of

sǫ

(

(yαǫ )
−1 (y)

)

. Note that Assumption 1, the marginal cost of implementing these surplus transfers

is the same as in the status quo environment.

dR

dǫ
|ǫ=0 =

∫

s (y) g (y) dF (y)− S

2
=

S

2
> 0

so that the transfer scheme is feasible for sufficiently small ǫ.

B.4 Proof of Proposition 3

This subsection provides the derivation of the marginal cost of taxation using elasticities when the

utility function satisfies Assumption 3.

B.4.1 Continuous Responses Only

To begin, I assume there is no participation margin response. Specifically, I assume that preferences are

convex in consumption-earnings space so that ŷ (θ; y∗, ǫ, η) is continuously differentiable in η. Below,

I add back in extensive margin responses that allow types θ to move to/from 0 and a point of interior

earnings, y > 0, in response to a change in the size of the tax cut, η.

A key source of complexity is that individuals may have different curvatures of their utility function.

To capture this, define c (y; θ) to be the individual θ’s indifference curve in consumption-earnings space

at the baseline utility level. Given an agent θ’s choice y (θ) facing the baseline tax schedule T (y), the

indifference curve solves

u (c (y; θ) , y; θ) = u (T (y (θ))− y (θ) , y (θ) ; θ)

Note that the individual’s first order condition requires:

c′ (y (θ) ; θ) = −uy
uc

= 1− T ′ (y (θ)) (12)

so that the slope of this indifference curve equals the marginal keep rate, 1− T ′.

In addition, the curvature of this indifference curve governs the size of the fraction of people who

change their behavior in order to obtain the transfer, η. Let k (θ) = c′′ (y (θ) ; θ) denote the curvature

of the indifference curve of type θ in the status quo world. First, consider those whose baseline income

is just above y∗ + ǫ
2 but the opportunity to obtain the η transfer induces them to drop their income

down to y∗ + ǫ
2 . For individuals with curvature k, a second-order expansion of c (i.e. first order

expansion of c′) shows that anyone between y∗+ ǫ
2 and y∗+ ǫ

2 + γ (η; k) will choose incomes at y∗+ ǫ
2 ,

where γ (η; k) solves
(γ (η; k))2

2
k = η
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or

γ (η; k) =

√

2η

k

Similarly, for individuals with curvature k, those with incomes between y∗ − ǫ
2 − γ (η; k) and y∗ − ǫ

2

will choose to increase their incomes to y∗ − ǫ
2 .

Given these definitions, one can write the budget cost as the sum of four terms:

∫

θ

T̂ (ŷ (θ; y∗, ǫ, η) ; y∗, ǫ, η) dµ (θ) = A+B + C +D + o (η)

where limη→0
o(η)
η

= 0 (so that do
dη
|η=0 = 0, so that one can ignore this term in the calculation of

dq̂
dη
|η=0).

The first term, A is the mechanical cost that must be paid to all those who receive the η transfer.

A = η

∫

1

{

y (θ) ∈
(

y∗ − ǫ

2
−

√

2η

k (θ)
, y∗ +

ǫ

2
+

√

2η

k (θ)

)}

dµ (θ)

The second term is the cost from those with baseline earnings above y∗ + ǫ
2 who drop their income

down to y∗ + ǫ
2 ,

B =

∫ (

T
(

y∗ +
ǫ

2

)

− T (y (θ))
)

1

{

y (θ) ∈
(

y∗ +
ǫ

2
, y∗ +

ǫ

2
+

√

2η

k (θ)

)}

dµ (θ)

And, conversely, the third term is from those with baseline earnings below y∗ − ǫ
2 who increase their

incomes to y∗ − ǫ
2 ,

C = τ
(

y − ǫ

2

)∫ [

y (θ)−
(

y∗ − ǫ

2

)]

1

{

y (θ) ∈
(

y∗ − ǫ

2
−

√

2η

k (θ)
, y∗ − ǫ

2

)}

dµ (θ)

and finally the fourth term is the income effect on earnings for those with baseline earnings in the

ǫ-region near y∗,

D =

∫

[T (ŷ (θ; y∗, ǫ, η))− T (y)] 1
{

y (θ) ∈
(

y∗ − ǫ

2
, y∗ +

ǫ

2

)}

dµ (θ)

The remaining term, o (η), captures the bias from approximating the B and C terms using the second-

order expansion for c (y; θ).

Clearly,

d
[∫

θ
T̂ (ŷ (θ; y∗, ǫ, η) ; y∗, ǫ, η) dµ (θ)

]

dη
|η=0 =

dA

dη
|η=0 +

dB

dη
|η=0 +

dC

dη
|η=0 +

dD

dη
|η=0

I characterize each of these terms. After doing so, one can divide by F
(
y∗ + ǫ

2

)
−F

(
y∗ − ǫ

2

)
and take

the limit as ǫ → 0 to arrive at the expression for limǫ→0
dq̂
dη
|η=0.
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Characterizing dA
dη

|η=0 First, I show that dA
dη

|η=0 = F
(
y∗ + ǫ

2

)
− F

(
y∗ − ǫ

2

)
.

To see this, first write A by conditioning on k (θ). Formally, recall that µ (θ) is the measure on the

type space. Let µθ|k (θ|k) denote the measure of θ conditional on having curvature k (i.e. c′′ (y (θ)) = k)

and let µk (k) denote the measure of those having curvature k.27 Then,

A = −η

∫

k

∫

θ|k
1

{

y (θ) ∈
(

y∗ − ǫ

2
−

√

2η

k
, y∗ +

ǫ

2
+

√

2η

k

)}

dµθ|k (θ|k (θ) = k) dµk (k)

Taking a derivative yields

dA

dη
= −F

(

y∗ +
ǫ

2
−
√

2η

k

)

+F

(

y∗ − ǫ

2
+

√

2η

k

)

−
∫

k

η

[

fy|k

(

y∗ +
ǫ

2
+

√

2η

k
|k
)
√

1

2ηk
− fy|k

(

y∗ − ǫ

2
−
√

2η

k
|k
)
√

1

2ηk

]

dµk (k)

where fy|k (y|k) is the density of y (θ) given k (θ). Note that one can re-write the second term in a
manner that makes it clear that it is proportional to

√
η:

dA

dη
= −F

(

y∗ +
ǫ

2
−
√

2η

k

)

+F

(

y∗ − ǫ

2
+

√

2η

k

)

−√
η

[

∫

k

[

fy|k

(

y∗ +
ǫ

2
+

√

2η

k
|k
)

√

1

2k
− fy|k

(

y∗ − ǫ

2
−
√

2η

k
|k
)

√

1

2k

]

dµk (k)

]

Therefore, evaluating at η = 0 yields

dA

dη
|η=0 = −

[

F
(

y∗ +
ǫ

2

)

− F
(

y∗ − ǫ

2

)]

Characterizing dB
dη

|η=0 To see this, note that

dB

dη
=

d

dη

∫

k

∫

θ|k

(

T
(

y∗ +
ǫ

2

)

− T (y (θ))
)

1

{

y (θ) ∈
(

y∗ +
ǫ

2
, y∗ +

ǫ

2
+

√

2η

k

)}

dµθ|k (θ|k (θ) = k) dµk (k)

=

∫

k

(

T
(

y∗ +
ǫ

2

)

− T

(

y∗ +
ǫ

2
+

√

2η

k

))√
1

2ηk
fy|k

(

y∗ +
ǫ

2
+

√

2η

k
|k
)

dµk (k)

which follows from differentiating at the upper endpoint y∗+ ǫ
2 +

√
2η
k

after conditioning on curvature

k. Re-writing yields

dB

dη
=

∫

k

T
(
y∗ + ǫ

2

)
− T

(

y∗ + ǫ
2 +

√
2η
k

)

√
2η
k

1

k
fy|k

(

y∗ +
ǫ

2
+

√

2η

k
|k
)

dµk (k)

27In other words, for any function of the type space and level of curvature, r (θ, k (θ)), one has
∫ ∫

r (θ, k (θ)) dµθ|k (θ|k (θ)) dµk (k (θ)) =

∫

r (θ, k (θ)) dµ (θ)

so that one can either integrate over θ (RHS) or one can first condition on curvature (and integrate over θ given curvature
k (θ)) and then integrate over curvature, k (θ).
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Now, evaluating as η → 0, yields

dB

dη
|η=0 = −T ′

(

y∗ +
ǫ

2

)∫

k

fy|k
(
y∗ + ǫ

2 |k
)

k
dµk (k)

= −T ′
(

y∗ +
ǫ

2

)

E

[
1

k (θ)
|y (θ) = y∗ +

ǫ

2

]

f
(

y∗ +
ǫ

2

)

so that tax revenue is decreased by individuals decreasing their income down to y∗ + ǫ
2 in order to get

the η transfer.

Characterizing dC
dη

|η=0 Analogous to the calculation for dB
dη

|η=0, it is possible to show that

dC

dη
|η=0 = T ′

(

y∗ − ǫ

2

)

E

[
1

k (θ)
|y (θ) = y∗ − ǫ

2

]

f
(

y∗ − ǫ

2

)

so that tax revenue is increased because individuals move from below y∗ − ǫ
2 up to y∗ − ǫ

2 in order to

get the η transfer.

Characterizing dD
dη

|η=0 Finally, I show that

dD

dη
|η=0 =

[

F
(

y∗ +
ǫ

2

)

− F
(

y∗ − ǫ

2

)]

E

[
dy

dη
T ′ (y (θ)) |y (θ) ∈

[

y∗ − ǫ

2
, y∗ +

ǫ

2

]]

so that dD
dη

|η=0 is proportional to the average income effects near y∗.

To see this, note that

dD

dη
=

d

dη

∫

[T (ŷ)− T (y)] 1
{

y (θ) ∈
(

y∗ − ǫ

2
, y∗ +

ǫ

2

)}

dF (θ)

Note that for these individuals in the ǫ region near y∗ they only receive an income effect from the

policy change. Therefore, we have

dD

dη
|η=0 =

∫

T ′ (y (θ))
dŷ

dη
|η=01

{

y (θ) ∈
(

y∗ − ǫ

2
, y∗ +

ǫ

2

)}

dF (θ)

where dŷ
dη
|η=0 is the effect of an additional dollar of after-tax income on labor supply. One can define

the income elasticity by multiplying by the after-tax price,

ζ (θ) =
(
1− T ′ (y)

) dŷ

dη
|η=0

so that

dD

dη
|η=0 =

∫
T ′ (y (θ))

1− T ′ (y (θ))
ζ (θ) 1

{

y (θ) ∈
(

y∗ − ǫ

2
, y∗ +

ǫ

2

)}

dF (θ)
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Taking ǫ → 0 Now, to take the limit as ǫ → 0, note that

dB

dη
|η=0 +

dC

dη
|η=0 = −T ′

(

y∗ +
ǫ

2

)

E

[

1

k (θ)
|y (θ) = y∗ +

ǫ

2

]

f
(

y∗ +
ǫ

2

)

+ T ′
(

y∗ − ǫ

2

)

E

[

1

k (θ)
|y (θ) = y∗ − ǫ

2

]

f
(

y∗ − ǫ

2

)

so that

lim
ǫ→0

dB
dη

|η=0 + dC
dη

|η=0

F
(

y∗ + ǫ
2

)

− F
(

y∗ − ǫ
2

) =

= lim
ǫ→0





ǫ

F
(

y∗ + ǫ
2

)

− F
(

y∗ − ǫ
2

)









−T ′

(

y∗ + ǫ
2

)

E
[

1
k(θ)

|y (θ) = y∗ + ǫ
2

]

f
(

y∗ + ǫ
2

)

+ T ′

(

y∗ − ǫ
2

)

E
[

1
k(θ)

|y (θ) = y∗ − ǫ
2

]

f
(

y∗ − ǫ
2

)

ǫ





or

lim
ǫ→0

dB
dη

|η=0 +
dC
dη

|η=0

F
(
y∗ + ǫ

2

)
− F

(
y∗ − ǫ

2

) =
1

f (y∗)

(

− d

dy
|y=y∗

[

T ′ (y)E

[
1

k (θ)
|y (θ) = y

]

f (y)

])

Now, note also that

lim
ǫ→0

−dA
dη

|η=0

F
(
y∗ + ǫ

2

)
− F

(
y∗ − ǫ

2

) = 1

and

lim
ǫ→0

−dD
dη

|η=0

F
(
y∗ + ǫ

2

)
− F

(
y∗ − ǫ

2

) = −T ′ (y∗)E

[
dŷ

dη
|η=0|y (θ) = y∗

]

which is given by the average income effect at y∗ multiplied by the marginal tax rate.

Combining,

lim
ǫ→0

dq̂ (y∗, ǫ, η)
dη

|η=0 = 1+
1

f (y∗)
d

dy
|y=y∗

[

T ′ (y)E

[
1

k (θ)
|y (θ) = y

]

f (y)

]

− T ′ (y)
1− T ′ (y)

E [ζ (θ) |y (θ) = y]

Replacing curvature with compensated elasticity Now, note that the curvature, k, is related

to the compensated elasticity of earnings. To see this, note that

c′ (y (θ) ; θ) = 1− τ

where τ is the marginal tax rate faced by the individual, τ = T ′ (y (θ)). Totally differentiating with

respect to one minus the marginal tax rate yields

c′′ (y (θ))
dyc

d (1− τ)
= 1

where dyc

d(1−τ) is the compensated response to an increase in the marginal keep rate, 1− τ . Re-writing,

dyc

d (1− τ)
=

1

c′′ (y (θ))

Intuitively, the size of a compensated response to a price change is equal to the inverse of the curvature

of the indifference curve.
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Now, by definition, the compensated elasticity of earnings is given by

ǫc (θ) =
dyc

d (1− τ)

(1− τ)

y (θ)
=

1

c′′ (y)
1− τ

y

or
1

k (θ)
= ǫc (θ)

y (θ)

1− T ′ (y (θ))

where ǫc (θ) is the compensated elasticity of type θ defined locally around the status quo tax schedule.
Replacing 1

k(θ) in the main equation yields

lim
ǫ→0

dq̂ (y∗, ǫ, η)

dη
|η=0 = 1 +

1

f (y∗)

d

dy
|y=y∗

[

T ′ (y)E

[

ǫc (θ)
y (θ)

1− T ′ (y (θ))
|y (θ) = y

]

f (y)

]

− T ′ (y)

1− T ′ (y)
E [ζ (θ) |y (θ) = y]

B.4.2 Adding a Participation Margin

Heretofore, I have ignored the potential for extensive margin responses. Put differently, I assumed

everyone’s intensive margin first order condition (equation (12)) held. Now, I show how one can

overlay participation margin responses for people who move in and out of the labor force in response

to changes in the tax schedule.

For simplicity, consider an alternative world where y = 0 was removed from individuals’ feasibility

set. Let yP (θ) denote the earnings choice of type θ in this restricted world. Clearly, yP (θ) solves

yP (θ) = argmaxy>0 u (y − T (y) , y; θ)

For all types in the labor force in the status quo world, yP (θ) = y (θ). For those out of the labor force,

y (θ) = 0. I retain the assumption that preferences are convex over the region y > 0. Therefore, yP (θ)

is continuously differentiable in response to changes in the tax schedule, T . So, I allow for discrete

moves between 0 and y > 0, but do not allow discrete moves across two different labor supply points

in response to small changes in the tax schedule.

Given yP (θ), let cP (θ) denote the consumption level required by type θ to enter into the labor

force to earn yP (θ):

u
(
cP (θ) , yP (θ) ; θ

)
= u (y − T (0) , 0; θ)

Given yP (θ) and cP (θ), one can define the labor force participation rate at each point along the

income distribution. Note that an individual of type θ chooses to work whenever

cP (θ) ≤ yP (θ)− T
(
yP (θ)

)

For any consumption and income level, (c, y), let LFP (c, y) denote the fraction of individuals with

yP (θ) = y who choose to work, y (θ) = y:

LFP (c, y) =

∫

1
{
c ≥ cP (θ)

}
dµ

(
θ|yP (θ) = y

)
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With this definition, one can write

q̂ (y∗, ǫ, η) = A+B + C +D + P + o (η)

where P is the cost resulting from non-marginal changes in labor supply and dP
dη

|η=0,ǫ=0 is given by

dP

dη
|η=0 =

d

dη
|η=0

∫

yP (θ)∈[y∗− ǫ
2
,y∗+ ǫ

2 ]

[(
T
(
yP (θ)

)
− η − T (0)

)
LFP

{
yP − T

(
yP

)
+ η, yP (θ)

}
dF (θ)

]

=

∫

y(θ)∈[y∗− ǫ
2
,y∗+ ǫ

2 ]

[

(T (y (θ))− T (0))
dLFP {y (θ)− T (y (θ)) , y (θ)}

dc
dF (θ)

]

so that

lim
ǫ→0

1

ǫ

dP

dη
|η=0 = E

[

(T (y)− T (0))
dLFP (y)

dc
|yP (θ) = y

]

LFP (y)

=
T (y)− T (0)

y − T (y)
ǫ̂
(
yP

)

=
T (y)− T (0)

y − T (y)
ǫLFP
c (y)

where ǫ̂LFP
c (y) is the semi-elasticity of labor force participation at y off of the base of all potential

people who have yP (θ) as their most preferred earnings point. To align with A-D, we need to replace

the distribution of yP with the distribution of y, so that we must divide by LFP. Dividing by LFP (y),

this is equal to the elasticity of labor force participation at yP (θ)

ǫLFP
c (y) =

1

LFP (y − T (y) , y)

∂LFP (y − T (y) , y)

∂c

Therefore, we have

lim
ǫ→0

dq̂ (y∗, ǫ, η)
dη

|η=0 = 1+
1

f (y∗)
d

dy
|y=y∗

[
T ′ (y)

1− T ′ (y)
ǫc (y) yf (y)

]

− T ′ (y)
1− T ′ (y)

ζ (y)+
T (y)− T (0)

y − T (y)
ǫLFP
c (y)

(13)

where

ǫc (y) = E [ǫc (θ) |y (θ) = y]

and

ζ (y) = E [ζ (θ) |y (θ) = y]

49



C Inverse Optimum Derivation

Efficient social welfare weights correspond to the implicit welfare weights that rationalize the status

quo tax schedule as optimal. To see this, let χ (θ) denote the social marginal utility of income of

individual θ, so that the marginal impact on social welfare of providing an additional $1 of resources

to type θ is χ (θ), which is normalized so that E [χ (θ)] = 1. Ratios of social marginal utilities of

income, χ(θ1)
χ(θ2)

, characterize the social willingness to pay to transfer resources from θ2 to θ1 and provide

a generic local representation of social preferences (Saez and Stantcheva (2016)).

Proposition 4. Suppose the income tax schedule in the status quo, T (y), maximizes social welfare

and let χ (θ) denote the local social marginal utilities of income. Then, the efficient welfare weights

g (y), equals the average social marginal utilities of income for those earning y (θ) = y,

g (y) = E [χ (θ) |y (θ) = y]

Proof. Given a tax function T̂ (y; y∗, ǫ, η), let v̂ (θ, ǫ, η) denote the utility to type θ. By the envelope

theorem, we have

dv̂

dη
|η=0 =







0 if y 6∈
(
y∗ − ǫ

2 , y
∗ + ǫ

2

)

∂v(θ)
∂m

if y ∈
(
y∗ − ǫ

2 , y
∗ + ǫ

2

)

so that the impact on the social welfare function is
∫
χ (θ) 1

{
y (θ) ∈

(
y∗ − ǫ

2 , y
∗ + ǫ

2

)}
dµ (θ), where

χ (θ) equals ∂v(θ)
∂m

multiplied by the local social welfare weight. Taking the limit as ǫ → 0, we have

that the benefit of a small increase in η is E [χ (θ) |y (θ) = y]; moreover, by definition the cost of a

small increase in η is g (y). Optimality of the tax code implies that the welfare benefit per unit cost

is equated for all y:
E [χ (θ) |y (θ) = y1]

E [χ (θ) |y (θ) = y2]
=

g (y1)

g (y2)

Finally, note that g (y) = E[χ(θ)|y(θ)=y]
E[χ(θ)|y(θ)=y2]

g (y2), so that E [g (y)] = E[χ(θ)]
E[χ(θ)|y(θ)=y2]

g (y2). Now, by

construction E [g (y)] = 1 and E [χ (θ)] = 1, so replacing notation of y2 with y yields g (y) =

E [χ (θ) |y (θ) = y].
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D Heterogeneity

If two people earning the same income, y (θ), have different surplus, s (θ), then undoing the distribu-

tional incidence through the tax schedule will necessarily make one of the two people strictly better

off. Fortunately, with a slight modification of the surplus function, one can use the efficient welfare

weights to characterize the existence of local Pareto improvements.

Given the surplus function s (θ) of interest, I define the min and max surplus at each point of the

income distribution. First, for any ŷ let s (ŷ) = inf {s (θ) |y (θ) = ŷ} be the smallest surplus obtained

by a type θ that earns ŷ (note this number may be negative). Second, let s (ŷ) = sup {s (θ) |y (θ) = ŷ}
be the largest surplus obtained by a type θ that earns ŷ. The search for local Pareto improvements

involves weighting not actual surplus, s (θ), but rather these min and max surplus functions conditional

on income. In particular, let

S =

∫

s (y) g (y (θ)) dµ (θ)

and

S =

∫

s (y) g (y (θ)) dµ (θ)

If S < 0, then there exists a modification to the existing tax schedule such that everyone locally prefers

the modified status quo to the alternative environment.

Proposition 5. Suppose S < 0. Then, there exists an ǫ̃ > 0 such that, for each ǫ < ǫ̃ there exists

a modification to the income tax schedule that delivers a Pareto improvement relative to sǫ (θ). Con-

versely, if S > 0, there exists an ǫ̃ > 0 such that for each ǫ < ǫ̃ any budget-neutral modification to the

tax schedule results in lower surplus for some θ relative to sǫ (θ).

Proof. The proof follows immediately by providing surplus sǫ (y) = sup {sǫ (θ) |y (θ) = y} instead of

E [sǫ (θ) |y (θ) = y] in the proof of Proposition 1.

When S < 0, a change in the tax schedule within the status quo locally Pareto dominates the

alternative environment. Clearly, S ≥ S so that this is a more restrictive test of whether the status

quo should be preferred to the alternative environment.

Conversely, using Assumption 1, one can test whether the alternative environment, modified with

a change to the tax schedule, provides a local Pareto improvement relative to the status quo.

Proposition 6. Suppose Assumption 1 holds. Suppose S > 0. Then, there exists an ǫ̃ > 0 such that,

for each ǫ < ǫ̃ there exists a modification to the income tax schedule in the alternative environment

such that the modified alternative environment delivers positive surplus to all types relative to the status

quo, stǫ (θ) > 0 for all θ.

Proof. The proof follows immediately by providing surplus sǫ (y) = inf {sǫ (θ) |y (θ) = y} instead of

sǫ (y) in the proof of Proposition 2.

In general, it can be the case that S > 0 > S, so that the potential Pareto criterion cannot lead to

a sharp comparison between the status quo and the alternative environment.
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Corollary 1. Suppose s (θ) does not vary with θ conditional on income, y (θ) (i.e. s (θ) = s̃ (y (θ))).

Then, S = S = S.

Dealing with Heterogeneity in Practice When surplus is heterogeneous conditional on income,

it may be the case that S > 0 > S. In this case, there does not exist a modification to the tax schedule

in the alternative or status quo environment that can render a Pareto comparisons between the status

quo and alternative environment. Here, there are several options. First, one could bias the status quo,

choosing the alternative environment iff S > 0. Of course, this might be overly conservative. Second,

one can use average surplus, S = E [s (θ) g (y (θ))], and decide if the alternative environment brings

sufficient benefits to each point of the income distribution to warrant the lack of Pareto improvement.

This approach does not rely on the Pareto principle, but may be a useful application in cases with

important sources of heterogeneity conditional on income.

Third, one could consider additional compensation instruments, such as capital taxation, com-

modity taxation, Medicaid eligibility, etc. Intuitively, when S > 0 > S, the income tax alone is too

blunt an instrument to conduct compensating transfers. For example, if surplus is a function of both

health and income, one could imagine making compensating transfers through modifications to both

income and Medicaid / Medicare generosity and eligibility. Here, one requires estimates of FE (X)

(e.g. if X = (y,m) where m is Medicaid expenditures m, one requires the causal effect of the be-

havioral response to a transfer directed towards those not only with income y but also with Medicaid

expenditures m. The key requirement is empirical estimation of the fiscal externalities.

Finally, one can consider policies that have smaller variations in surplus conditional on income.

Intuitively, it is likely easier to find Pareto improvements for policies of the form “approve mergers of

type X” as opposed to policies of the form “approve merger X”, since the willingness to pay can be

thought of as ex-ante to the set of mergers that will be approved. Efficient surplus is well-suited to

addressing comparisons where the key source of heterogeneity is income.
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E Sample Estimation Details

E.1 Sample and Variables

To estimate the joint distribution of income and tax rates, I use the universe of de-identified 2012 tax

returns taken from the 2012 IRS-SOI Databank maintained under the Statistics of Income Division

at the IRS. I focus on primary filers aged 25-60 and their married spouses, if applicable.28 Following

Chetty et al. (2014), I restrict the sample to households with positive family income. Details of the

sample and data construction are provided in Appendix E; Appendix Table I presents the summary

statistics. The resulting sample has roughly 100 million filing units.

I define y to be the tax filer’s ordinary income in 2012.29 This equals taxable income (f1040, line

43) minus income not subject to the ordinary income tax (long-term capital income (line 13) and

qualified dividends (line 9b)). Ordinary income is primarily comprised of labor income, but subtracts

deductions for things like the number of children and charitable donations.

To each tax return, I assign the marginal tax rate faced by the 2012 federal income tax schedule.

The federal rate schedule on ordinary income provides the marginal tax rate for the filer as long as

s/he did not have any additional tax credits, such as the earned income tax credit, and was not subject

to the alternative minimum tax. If the individual was subject to the alternative minimum tax (AMT),

I record their marginal tax rate at the 28% AMT level. If the filer received EITC, I add the marginal

tax rate on the EITC schedule using information on the number of EITC-eligible children (reported

in the tax return), filing status, and the size of the EITC benefit claimed. This provides a precise

measure of the federal marginal tax rate faced by each filer on an additional dollar of ordinary income.

In addition to federal taxes, I account for state and local taxes. For state taxes, I assume a constant

tax rate of 5% and account for the fact that state taxes are deductible from federal tax liability when

calculating the total marginal tax rate. For Medicare and sales taxes, I follow Saez et al. (2012) and

assume a 2.9% tax rate for Medicare and a 2.3% sales tax rate. Finally, some states provide additional

EITC benefits. To account for this, I assume a 10% “top-up” EITC rate for EITC filers.30 In the end,

this generates a marginal tax rate, τ (y), faced by each filer on an additional dollar of income.

E.2 Summary statistics and Estimation Approach

Appendix Table I presents the summary statistics of the sample used to construct the estimates of

the shape of the income distribution conditional on the marginal income tax rate. Overall, there are

roughly 100M filers aged 25-60 used in the analysis, with mean family incomes of roughly $65M, and

mean ordinary incomes of $46M.

28I exclude individuals below age 25 because of the likelihood they still live at home and are part of another household.
I exclude people above 60, the age at which many begin exiting the labor force and begin collecting unearned income
such as social security income or savings withdrawals.

29Because ordinary income determines the federal tax, it is the notion of income that most closely aligns with the
theory.

30Choosing alternative values for the state tax rates or the EITC rates do not significantly alter the results; as discussed
below, the primary primary driver of the shape of the weights is the Pareto parameter combined with the assumption of
a constant elasticity, not the shape of tax rates, τ (y).
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Appendix Figure 1: Estimation of Shape of Income Distribution
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Notes: Panel A of this figure presents estimates of the average value of α (y) by income quantile. Panel B

presents estimates using an alternative method of estimating E[Y |Y≥y]−y
y

in each quantile.

To estimate the Pareto parameter of the income distribution, I proceed as follows. First, for

computational simplicity, I define 1000 equally sized bins of ordinary income. I then collapse the data

to generate counts of returns in each of these 1000 bins separately for returns facing different tax

schedules, j. I generate these groups as the intersection of filing status, EITC status (marital status

+ number of qualified EITC dependents), and those subject to the alternative minimum tax rate.

Given these groupings, I estimate the shape of the income distribution, α, in a manner that allows it

to vary with the marginal tax rate for a majority of the population. Let j index the set of tax schedules.

For tax schedules with at least at least 500,000 observations with earnings between the 10th and 99th

percentile of the income distribution, I estimate the elasticity of the income distribution separately for

each filing characteristic, which I denote αj (y).31 To do so, I construct the log density of the income

distribution measuring the number of households in each bin divided by the width of the bin. I then

regress this on a fifth order polynomial of log income in the bin (where income is the mean income

within the bin). The estimated slope at each bin generates an estimate of αj for each income bin in

tax group j. I verify that the results are virtually identical when increasing or decreasing the number

of bins or changing the number of polynomials in the regression.

For the remaining smaller tax groups (~25% of the sample) with fewer than 500,000 returns, I

impose the assumption that the elasticity of the income distribution is the same across these less-

populated tax schedules at a given level of income.32 I then take advantage of the fact that the

aggregate elasticity can be written as a weighted average of the elasticities of the income distribution

31I do not include the returns below the 10th quantile of the income distribution because of the large fraction of returns
posting exactly $3k in ordinary income, which introduces significant nonlinearities in some of these groups. Above the
99th percentile, I follow a strategy from Saez (2001) described below.

32This 500,000 threshold is chosen for computational simplicity on the remaining groups, but the results are similar to
lowering it to 250,000.
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Appendix Figure 2: Average Tax Rates by Income Quantile
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Notes: This figure presents the average tax rate by income quantile. Each tax rate is the sum of the federal
income tax rate, state taxes, Medicare, sales taxes, and EITC top-up, as discussed in Section E.1.

for each marginal tax rate, αj . So, I estimate the elasticity of the aggregate income distribution and

then construct the implied elasticity for these smaller groups as the population weighted difference

between the total elasticity and the elasticities of the larger tax groups. To estimate the elasticity of

the aggregate income distribution, I regress the log density on a tenth order polynomial in log income

for each bin (again, results are nearly identical if one includes additional polynomials) and compute

the slope at each bin.

The advantage of this estimation approach is that it allows the elasticity of the income distribution

to vary non-parametrically with the tax rates for ~75% of the sample. This allows for correlation

between the shape of the income distribution and the marginal tax rate, as is potentially required for

accurate estimation of the substitution effect in the presence of multiple tax schedules.33

For individuals near the top of the income distribution, the local calculation of the elasticity of the

income distribution becomes difficult and potentially biased because of endpoint effects. Intuitively,

the binning of incomes into 1,000 bins ignores the fact that the U.S. income distribution has a fairly

thick upper tail. Fortunately, it is well documented that the upper tail of the income distribution

is Pareto, and hence has a constant elasticity so that α (y) = E[Y |Y≥y]−y
y

(Saez (2001)). Hence, I

also compute an “upper tail” value of α given by E[Y |Y≥y]−y
y

for each income bin. Appendix Figure 1

(left panel) plots the average local estimate of α (using the fifth order polynomial) across the income

distribution and Appendix Figure 1 (right panel) plots both this estimate and the upper tail value of

α, E[Y |Y≥y]−y
y

, for the upper decile of the income distribution.

33In practice, this degree of generality turns out not to matter in the estimation: one could arrive at a similar set
of weights using the average Pareto parameter at each income level instead of estimating its heterogeneity across tax
schedules.
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For the upper regions of the income distribution, the value of E[Y |Y≥y]−y
y

converges to around 1.5,

consistent with the findings of Diamond and Saez (2011) and Piketty and Saez (2013). Conversely,

the local estimate of the elasticity of the income distribution arguably becomes downwardly biased

in the upper region because the fifth order polynomial does not capture the size of the thick tail in

the top-most income bucket. Hence, for incomes in this upper region with earnings above $250,000, I

assign the maximum value of these two estimates.
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Appendix Figure 3: Incorporating Income Effects
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Notes: This figure presents the efficient social welfare weights using both the baseline specification (solid blue
line) and a modified specification that incorporates an income effect (dashed red line). To calculate the modified
specification with the income effect, I assume a constant elasticity of labor supply with respect to income of
-0.15, similar to the estimate in Cesarini et al. (2015).

F Income Effects

The baseline specification assumes no income effects on labor supply. This section illustrates how

income effects increase the marginal cost of taxation, g (y), but do so similarly at all points of the

income distribution (assuming a constant elasticity). To illustrate, Appendix Figure 3 presents the

baseline specification for g (y) combined with an alternative specification that incorporates income

effects. For simplicity, I approximate the income effect as ζ (y) τ(y)
1−τ(y) where τ (y) is the average

marginal tax rate for those in each quantile of ordinary income. For ζ (y), I take an estimate of 0.15

from Cesarini et al. (2015) who study the impact of winning the lottery in Sweden on labor supply.

As shown in Appendix Figure 3, incorporating income effects raises the marginal cost of taxation

at all income levels. But, in contrast to the substitution effect and the compensated elasticity, it does

not differentially affect the marginal cost of taxation at different income levels. In this sense, the broad

set of conclusions that one should apply greater weight to surplus tot he poor than to the rich remains

true if one incorporates income effects into the analysis.

58



G Testing Weak Separability: Relation to Kaplow (2000, 2006, 2008,

etc.) and Hylland and Zeckhauser (1979)

There is an long debate about whether or not one should weight the willingness to pay for publicly

provided goods for the poor differently than the rich. Most influentially, Hylland and Zeckhauser

(1979) followed by Kaplow (1996, 2004, 2008) provide a weak separability assumption on the utility

function that, if satisfied, implies that additional spending on the publicly provided good increases

utility if and only if the sum of individuals’ willingness to pay exceeds the mechanical cost of the

publicly provided good. This Appendix shows how this theoretical result is nested in the model

of Section 9, and thus the welfare framework provides a test of the weak separability assumptions

employed in this literature.

Consider a policy of spending $1 per capita on a publicly provided good, G. This will have a net

cost to the government of $c that may differ from $1 because of any fiscal externalities from behavioral

responses to the provision of the public good, FEG = c−1. Assume that individuals of income level y

are willing to pay s (y) for this additional expenditure so that the average willingness to pay is E [s (y)].

Individuals are thus willing to pay the mechanical cost of the expenditure if and only if E [s (y)] ≥ 1.

In contrast, equation (7) (generalized to the case of willingness to pay that varies with y) suggests

that additional spending on G is efficient if and only if E [g (y) s (y)] ≥ c. How are these different?

It turns out that the weak separability assumption in Hylland and Zeckhauser (1979) and Kaplow

(1996, 2004, 2008) implies that the behavioral response to $1 of a tax cut to those earning near $y

should be the same as the behavioral response to a policy that provides $1’s worth of additional G to

those earning near $y. Weak separability imposes that the behavioral response to a tax cut scaled by

the willingness to pay for the policy equals the behavioral response to the policy. Hence,

FEG = E [s (y)FE (y)] (14)

where s (y) is the willingness to pay of individuals with income y for the additional spending on G

and FE (y) is the fiscal externality associated with the tax cut. Hence, the total cost of the additional

spending on G is equal to

c = 1 + FEG

= 1 + E [s (y)FE (y)]

Hence, testing whether E [s (y) g (y)] ≥ c is equivalent to testing whether

E [s (y) g (y)] ≥ c ⇐⇒ E [s (y) (1 + FE (y))] ≥ 1 + E [s (y)FE (y)] ⇐⇒ E [s (y)] ≥ 1

So, the test for efficiency reduces to

E [s (y)] ≥? 1

which asks whether the aggregate willingness to pay exceeds the mechanical cost of the policy (that
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does not include the fiscal externalities). In this sense, if equation (14) holds for the policy change in

question, one need not know either the efficient welfare weights, g (y), or the fiscal externalities induced

by the policy change, FEG. One can simply compare unweighted aggregate willingness to pay to the

mechanical cost of the policy. But more generally, testing whether E [g (y) s (y)] ≥ c provides a general

method for asking whether the policy is efficient, even if weak separability does not hold.
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