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INTRODUCTION

Large literature on optimal tax design

- theoretical framework: Ramsey (1927), Mirrlees (1971)
- applications: Diamond and Saez (2011), Golosov et al. (2016), Heathcote et al. (2017)

Finding: Optimal tax scheme should be much more progressive than the current U.S. tax system.

Key predictions depend on hard to measure objects

- distribution of earning potentials (labor productivity)

- distribution of preferences (labor supply elasticity)
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THIS PAPER

Optimal tax design acknowledging uncertainty about distribution of individual characteristics

- build on decision theory under uncertainty to model welfare consequences of statistical
uncertainty about type distributions with Mirrlees (1971)

- quantify uncertainty using information from historical data on incomes and elasticities

Key sources of uncertainty
- tails of productivity and preference distribution with scarce information relative to welfare
implications
Main finding

- concerns for uncertainty call for substantially lower tax progressivity for high incomes

- taxes for below-incomes remain essentially unchanged
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FRAMEWORK



GENERAL FRAMEWORK

A continuum of households indexed with types type s ~ F(s).
Households choose effort subject to an income tax function T (y) .

A utilitarian government chooses T(y) to maximize social welfare.

- trades off redistributive motives and efficiency

- faces uncertainty about the type distribution F(s)

Next, we will

- start with 1-dimensional uncertainty: productivity distribution

- extend to multidimensional uncertainty: productivity and labor supply elasticity distribution
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HOUSEHOLDS

Given a labor income tax function T(y), household of type z solves

max U(c, n; 2)

subject to the budget constraint

Solution yields indirect utility function ¢(z; T).
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UNCERTAINTY ABOUT HOUSEHOLD CHARACTERISTICS

The government is concerned that distribution F(z) may be misspecified.

- it considers alternative distributions F (z) that are statistically close to F(2)

A measure of statistical distance is the relative entropy (Kullback-Leibler divergence)

E(FF) = / m (2) log m (2) dF (2)

zgg; is the Radon-Nikodym derivative of F with respect to F

-m(2) =
We also characterize the problem for a broader class of Cressie and Read (1984) power divergence.

- these alter the penalization of diviations of alternative distributions in the tails
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DECISION MAKING UNDER AMBIGUITY / MISSPECIFICATION

For a given benchmark F and entropy bound &, the set of statistically close distributions is
F(F, k) = {F; E(FF) < n}

- the set F(F, k) is large and the government does not put a prior on that set

Design a tax function that performs well under any of the distributions in the set F(F, k).

- Hansen and Sargent (2001a,b), and the broader literature on decision-making under ambiguity
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GOVERNMENT PROBLEM

A utilitarian government solves the problem

max / v@UEZT)  dF@) + V(G)

subject to

/T(J} (z1) dF(z) = G.

- 1 (2) is a Pareto/Negishi weighting function, normalized to E [¢)] = 1
- nettax revenue T(Y (z; T)) redistributes and pays for government expenditures G
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GOVERNMENT PROBLEM

A robust utilitarian government solves the max-min problem

mur@1/¢@ﬂﬂzﬂ dF (2) + V(G)
T Fer

subject to

/ny@n) df (z) = G.

- max-min: given tax function T, adverse nature searches for the ‘worst-case’ distribution in F

- optimal tax function performs well relative to any distribution in F
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GOVERNMENT PROBLEM

A robust utilitarian government solves the max-min problem

max min /w(z)u 2 T)m (2)dF (2) + V(G)

m:FeF

subject to

/T(y (zT))m (2)dF (2) = G.

- utilitarian concern: low weight m (z) on households with high contribution to welfare

- budgetary concern: low weight m (z) on households with high contribution to the budget
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ROBUST GOVERNMENT: LAGRANGIAN FORMULATION

It is easier to work with the Lagrangian formulation.

- let # be the Lagrange multiplier associated with the entropy constraint

Reformulate the robust government problem as
max min /w(z)u(z; T)m (2) dF(z)+V(G)+9/m(z)|ogm(z)dF(z)

subject to

/T()/ (zT))m(2)dF (2) = G.
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THEORETICAL ANALYSIS



MECHANISM DESIGN APPROACH

The robust government solves

max min /w(z)u (c(z),y(z)) m (2) dF (2) + V(G)

&Y mFeF z

subject to incentive compatibility constraints

U (c (2), @) >U (c (), y(zl)) vz,7

z

and the government budget constraint

[v@-c@m@ @ -
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MECHANISM DESIGN APPROACH — THE MINIMAX THEOREM

The robust government solves

min max/w(z) U (C (Z)’y(z)) m () dF (z) + V (G)

m:FeF Y Z

subject to incentive compatibility constraints

U (c (2), @) > U (c (), y(z’)) Vz,7

z

and the government budget constraint
[ov@-canm@dre =

The minimax theorem allows switching of the order of optimization
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WORST-CASE DISTRIBUTION IN THE ENTROPY CASE

The worst-case distribution is given byf(z) =m (2)f(z) with
m (@) = me (~ 7 [0 UG + T4 D))

where 0 (k) is a Lagrange multiplier on the entropy constraint.

- utilitarian concern: lower weight on households with high welfare contribution ¢ (2) U (2)

- budgetary concern: lower weight on households who generate high tax revenue T (y (2))
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CHARACTERIZATION

Theoretical characterization of top marginal tax rates in a simple (but informative) case.

- quasilinear household utility
n

U(c,n)=c—
(Gm)=c— 3~

- ‘Rawlsian’ welfare weights: ¢ (z) = 0 in the right tail
- benchmark distribution F(z) Pareto with shape parameter «

- Relative entropy as divergence measure
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OPTIMAL TAX SCHEDULE

Optimal marginal tax schedule is given by a modified Diamond (1998)-Saez (2001) formula

_Tyv@) 1-F(2)
0 076) B
@ (B

- (A): adverse effect of taxes on labor supply via labor supply elasticity

- (B): tradeoff between labor supply distortion at z and revenue from taxing types above z
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OPTIMAL TAX SCHEDULE

Without misspecification concerns (k = 0)

(@) _ 1-F(2) _
W—T’(y(Z))_mﬂ) 7f(2) g
———

- taxes at the top are nonzero and quantitatively possibly large: vy =2, a =2 = T'(y) — 60%
- intuition: the tax revenue from types above z outweighs the labor supply distortion at z
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OPTIMAL TAX SCHEDULE

With misspecification concerns (x > 0)

_Tyv@) _ 1-F(2)

0 076) B
S
@ (8)

- household at a given z less consequential from a budget perspective than household above z
0 ?(z) tilted less than 1 — F(z) = (B) decreases
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OPTIMAL TAX SCHEDULE UNDER MISSPECIFICATION CONCERNS

With misspecification concerns, the tax schedule and distribution F (z) are determined jointly.

- Distribution F (z) pins down tax schedule by

TW(@) _ 1-F(2)
1=T(y(2) (1+7) 7f(2)

- Tax schedule determines distribution F (z) by

ﬂ
=
<
=
N
O
=
Il
.
hon
<
N
+
S
=
>
.
Q.
3

m@) = mep(-LT(/(2)

The optimal tax schedule is a fixed point of this argument.
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OPTIMAL TAX RATES AT THE TOP IN THE ENTROPY CASE

Theorem 11
Assume preferences are quasilinear and x > 0. Then the marginal tax rate vanishes to zero at the
top:
. / _
Jim T (v(2))=0. (11)
Moreover, if the right tail of z is Pareto distributed with shape parameter o, then

dlogT'(y) _ 1
Jm gy~ "7 112)

- the limit and rate of decay are independent of other parameters of the model

- results hold for arbitrarily small amounts of uncertainty «

15/46



GENERALIZATIONS: BEYOND THE QUASILINEAR RAWLSIAN CASE

Results carry over to

- general (isoelastic) separable utility

1—p n't

c
U(c,n) =
(c,n) =, X1

- general welfare weights (e.g,, utilitarian planner)
- general class of power divergence functions of Cressie and Read (1984).

For example, for a utilitarian planner with ¢ (z) = 1 and isoelastic utility, we have

lim T'(y) = o,
y—oo
. dlegT (v) . 1
yll)rgngy = min /)7",75 5

- the distortion
_ 1
m@) = mew (~5 L@+ 1T
may be dominated by the utilitarian concern when utility from consumption is close to linear
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GENERALIZATIONS: CRESSIE-READ DIVERGENCES

We study a general class of power divergence functions of Cressie and Read (1984).

mitn —1]

&En (F»F> =E[pn(m)] =E [m

- n = 0yields entropy as a special case
- > 0 is more tolerant to pronounced thinning of F (divergence convex increasing in m)

- < 0 penalizes pronounced thinning of F more strongly (divergence convex decreasing in m)

This allows to impose control over how thin-tailed alternative distributions can be relative to F.
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GENERALIZATIONS: CRESSIE-READ DIVERGENCES

Top marginal tax rates for the quasi-linear case
- when n > 0, then the marginal tax rate at the top satisfies

lim T (y) =0

y—oo
- when n < 0, then the marginal tax rate at the top is given by

1 o~ 1
lim 7' (y) =7, = +7 with @ =a — 17

1
- .. ~ 7>a
y—00 T+v+a Y n

In the n < 0 case, the worst-case density is asymptotically Pareto with a thinner shape parameter a.

- We use this case to impose a notion of ‘prior’ knowledge on the permitted shapes of the tail.
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FROM ASYMPTOTIC THEORY TO QUANTITATIVE APPLICATION

Asymptotic results point at lower marginal taxes at the top.

- key driving force are budgetary concerns: the tradeoff between raising income and distortions

- strength of the effect depends on specific calibration
We now explore the quantitative impact.

- calibrate the amount of uncertainty the planner plausibly faces
- study the impact across the whole type distribution

- investigate alternative setups with uncertainty over productivity and labor supply elasticity
distribution
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QUANTITATIVE APPLICATION




CALIBRATION

Preferences and technology

. . -
- isoelastic preferences: U(c,n) = ﬂ_; — vl

T+ 9
— Withp=1v=1~vy=2
- government spending V(G) = VG

Benchmark distribution F

- log z has exponentially modified Gaussian (EMG) distribution (Heathcote and Tsujiyama (2021))
- left tail of z distribution is lognormal (parameters y, o)

- right tail approximately Pareto (parameter «)
Entropy bound

- use time-series variation in observed income distributions (World Income Database)
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QUANTIFYING UNCERTAINTY IN INCOME DISTRIBUTIONS

1. For each year t, we fit the EMG distribution to obtain parameters (ut, o, a).

2. For each 5-year window {t,...,t+ 4}, we construct F (F, x¢) as the set that

- includes all fitted EMG distributions from years {t,...,t + 4}

- has the smallest entropy radius x:

3. Baseline calibration uses the lowest k € {x:}.
The set F (F, k¢) is rich:

- it contains all distributions that are close to F;

- not only the parameterized EMG family
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QUANTIFYING UNCERTAINTY IN INCOME DISTRIBUTIONS
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QUANTIFYING UNCERTAINTY IN INCOME DISTRIBUTIONS
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QUANTIFYING UNCERTAINTY IN INCOME DISTRIBUTIONS

0.9 I I I I I
e fitted annual distributions t,...,t+ 4

08l e center f; of the entropy ball |
= —— boundary of the entropy ball with size
‘©
S 071 .
-
D
(]
< 06| .
Y
o
oy
g 0.5 —
g 1970
L 04
g 966
b 1966-1970

| 1968 1967
0.3 o P
0.2 | | | | | | | | |
1.4 1.5 1.6 1.7 1.8 1.9 2 2.1 2.2 2.3 2.4

a (inverse thickness of right tail) /
22/46



QUANTIFYING UNCERTAINTY IN INCOME DISTRIBUTIONS
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QUANTIFYING UNCERTAINTY IN INCOME DISTRIBUTIONS
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QUANTIFYING UNCERTAINTY IN INCOME DISTRIBUTIONS
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QUANTIFYING UNCERTAINTY IN INCOME DISTRIBUTIONS
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QUANTIFYING UNCERTAINTY IN INCOME DISTRIBUTIONS
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QUANTIFYING UNCERTAINTY IN INCOME DISTRIBUTIONS
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QUANTIFYING UNCERTAINTY IN INCOME DISTRIBUTIONS
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QUANTIFYING UNCERTAINTY IN INCOME DISTRIBUTIONS
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QUANTIFYING UNCERTAINTY IN INCOME DISTRIBUTIONS
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OPTIMAL MARGINAL TAX SCHEDULES
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OPTIMAL MARGINAL TAX SCHEDULES
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OPTIMAL MARGINAL TAX SCHEDULES
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OPTIMAL MARGINAL TAX SCHEDULES
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OPTIMAL MARGINAL TAX SCHEDULES
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OPTIMAL MARGINAL TAX SCHEDULES
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OPTIMAL MARGINAL TAX SCHEDULES
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ELASTICITY OF MARGINAL TAX RATE
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INSURANCE PROVISION AND BUDGETARY CONCERNS

The worst-case density is characterized by the distortion
_ 1
m (@) = e (=5 U@ + T/ @)

Left tail of the type distribution

- without redistribution, we would have lim,—c U (z) = —oo, and lim;—o m (z) = oo

- redistributive transfers bound U (z) from below, and so m (z) is bounded above
Right tail of the type distribution

- dominated by budgetary concerns

- since limy—oo T(Y (2)) = oo, we also have lim,—oc m(2) =0
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WORST-CASE DISTRIBUTIONS

1.5 T T TTTTT o T T T T T T T T T T Ty T T T T
— =0 0+
— >0
17 |
~— S
o =
= @ 50|
0.5 -
\
\
1
0 | _’IOO 1 (U ORI I RTUTT ISR TIT AR A MATITT M A\ 1
107" 10° 10 107°107210~" 10° 10" 10* 10° 10

z z

- worst-case distributions?(z) for alternative levels of misspecification concerns given by 6

- k = 0 corresponds to the rational benchmark for Whichf(z) =f(2)
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OPTIMAL ALLOCATIONS
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MOMENTS UNDER BENCHMARK AND WORST-CASE DISTRIBUTIONS

Effects of an increase in uncertainty (" k)

moments \ x O (e (Camin
E[7] 1.000  1.000  1.000
E[7] 1.000 0944 0914
E[y] 0823 0841  0.850
E[y] 0.823 0787  0.768
1 1215 1270 1303
To 0315 —0.289 —0.276
maxy T'(y) (%) 714 57.5 54.3
arg max, T'(y) 00 6.305 4.856
E[T] 0.000 0027  0.039

E[T] 0.000  0.000  0.000
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MOMENTS UNDER BENCHMARK AND WORST-CASE DISTRIBUTIONS

Effects of an increase in uncertainty (" k)

moments \ x O FKbaseline  Kmedian

IE[Z] 1.000 1.000 1.000 - more pessimistic subjective distribution of
E[Z] 1.000 0.944 0.914 productivity (\E[Z])

E[y] 0.823  0.841  0.850

E[y] 0.823 0787  0.768

I 1.215 1.270 1.303

To —-0.315 —-0.289 —-0.276

maxy T'(y) (%) 714 57.5 54.3

arg max, T'(y) 00 6.305 4.856

E[T] 0.000 0027  0.039

E[T] 0.000  0.000  0.000
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MOMENTS UNDER BENCHMARK AND WORST-CASE DISTRIBUTIONS

Effects of an increase in uncertainty (" k)

moments \ x 0 Fbaseline  Kmedian

E [7] 1.000 1.000 1.000 - more pessimistic subjective distribution of
E[Z] 1.000 0.944 0.914 productivity (\E[Z])

E[y] 0.823 0841  0.850

£y 0.823 0.787 0.768 - lower taxes prop up labor supply (,* E[y])
I 1.215 1.270 1.303

To —-0.315 —-0.289 —-0.276

maxy T'(y) (%) 714 57.5 54.3

arg max, T'(y) 00 6.305 4.856

E[T] 0.000 0027  0.039
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MOMENTS UNDER BENCHMARK AND WORST-CASE DISTRIBUTIONS

Effects of an increase in uncertainty (" k)

moments \ x O FKbaseline  Kmedian

E [7] 1.000 1.000 1.000 - more pessimistic subjective distribution of
E[Z] 1.000 0.944 0.914 productivity (\E[Z])

E[y] 0.823 0841  0.850

[y 0.823 0.787 0.763 - lower taxes prop up labor supply (S E[y])
1 1215 1270 1303 - marginal social value of public funds

To 0315 -0289 —0.276 increases, lump-sum transfer To somewhat
max, T'(y) (%) 71.4 57.5 543 decreases

arg max, T'(y) 00 6.305 4.856

E[T] 0.000 0027  0.039

E[T] 0.000  0.000  0.000
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MOMENTS UNDER BENCHMARK AND WORST-CASE DISTRIBUTIONS

Effects of an increase in uncertainty (" k)

moments \ x O FKbaseline  Kmedian

E [7] 1.000 1.000 1.000 - more pessimistic subjective distribution of
E[Z] 1.000 0.944 0.914 productivity (\E[Z])

E[y] 0.823 0841  0.850

[y 0.823 0.787 0.763 - lower taxes prop up labor supply (S E[y])
1 1215 1270 1303 - marginal social value of public funds

To 0315 -0.289 —0.276 increases, lump-sum transfer To somewhat
max, T'(y) (%) 7.4 57.5 54.3 decreases

arg max, T'(y) 00 6.305 4.856 - progressivity of the tax system declines
E[7] 0.000 0027  0.039

E[T] 0.000  0.000  0.000
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MOMENTS UNDER BENCHMARK AND WORST-CASE DISTRIBUTIONS

Effects of an increase in uncertainty (" k)

moments \ x 0 Fbaseline  Kmedian

E 7] 1.000 1.000 1.000 - more pessimistic subjective distribution of
E[Z] 1.000 0.944 0914 productivity (\‘E[ZD

E[y] 0.823 0841  0.850 l b l .
£ 0.823 0.787 0.768 ower taxes prop up labor supply (L E[y])
[ 1215 1270 1303 - marginal social value of public funds

To 0315 —0.289 —0.276 increases, lump-sum transfer Top somewhat
max, T'(y) (%) 7.4 57.5 54.3 decreases

arg max, T'(y) 00 6.305 4.856 - progressivity of the tax system declines
E[T] 0.000 0.027 0.039 - under the benchmark distribution, the tax
E[T] 0.000 0.000  0.000 scheme generates additional resources E [T]
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CALIBRATING POWER DIVERGENCE PENALTY

Revisit the model under the power divergence penalty

- n = —1: reverse Kullback-Leibler divergence
- deviations of the distribution in the right tail penalized more heavily

- worst-case is asymptotically Pareto with a thinner tail paramer &
Optimal taxes still exhibit lower progressivity
- top marginal taxes no longer converge to zero

lim T’ y):~(7+p)(1+7) &:a_71+71
y—>o0 a(y+p)+v(0+7) p+an

Distance between & and a = 2.2 is calibrated to the range of historical values in our sample and
Vries and Toda (2022).
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OPTIMAL MARGINAL TAX SCHEDULE WITH SHAPE RESTRICTIONS

T(y)
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0.4
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rational 70.4%
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~
~
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. < ~
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i i | entropy 57.5% 1
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WORST CASE DISTRIBUTIONS WITH SHAPE RESTRICTIONS
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MULTIDIMENSIONAL TYPE DISTRIBUTION




UNCERTAIN PRODUCTIVITY AND ELASTICITY OF TAXABLE INCOME DISTRIBUTION

Large disagreement over elasticity of taxable income (ETI) estimates
- estimates vary across studied populations, econometric approaches, etc.
Allow for uncertainty over a multidimensional type distribution

- joint distribution of productivity and ETI

Approach

- incorporate multidimensional uncertainty using a modified penalty function
- calibrate using an auxiliary estimate from a California state tax reform

- analyze robust optimal tax policy in this setting
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MODIFIED PENALTY

Joint distribution f(+y, z) over the inverse ETI v and productivity z
Penalty that factorizes the joint distribution
P (£ R0r0:) =6, [ € (Fe () P (D) @z 6. & (5T

N——
conditional ETI productivity

Properties

- 6, = 6, = 6 implies P (f,ﬂ@w,ez) — ¢ (f}‘)
- 6, — oo recovers a version of the one-dimensional uncertainty over labor productivity

- 0, — oo preserves uncertainty over conditional ETI distributions
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MULTIDIMENSIONAL ROBUST TAXATION

Planner solves the multidimensional problem

max rr;1>|r(1) E [myU] + V(E[mT (V)]) + P (f,ﬂ@w, Gz)

E[m]=1

34/46



MULTIDIMENSIONAL ROBUST TAXATION

Planner solves the multidimensional problem

max ,T;% E [myU] + V(E[mT (V)]) + P (f,ﬂ@w, 02)

E[m]=1

We focus on the distortions in the conditional distribution of ETI

Mo (112) = Jfg:jg,y:g e (@ ep (~5 [0 (120U (212) 4 4T (. 2)])
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PREFERENCES AND TAX REFORMS

GHH preferences

1 HHA’ T—p
[ Cf
1— p( 1 +7)
Consider a tax reform from status quo tax function T° to new optimal tax function T.

- calibrate preferences so that under T° there is no distortion in conditional distribution of ETI
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PREFERENCES AND TAX REFORMS

GHH preferences

1 HHA’ T—p
m(cf‘u(”‘/ez)m) +A(7,2)

Consider a tax reform from status quo tax function T° to new optimal tax function T.

- calibrate preferences so that under T° there is no distortion in conditional distribution of ETI

- introduce shifters A (v, z) and WV (v, 2) to equalize ¢/ (v, z) and Y (v, z) across v given z
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CALIBRATION

Benchmark joint distribution f (v, 2): v and z are independent

- log z follows EMG distribution as in the 1D case
- 4" is distributed as in the pilot survey conducted in Lockwood et al. (2021) CEEEETA™

P (f,ﬂew,ez): Focus only on concerns about ETI v~

0, - 0

- 6, so that worst case distribution implies high-earning individuals have elasticities in the
range found by Rauh and Shyu (2024)

Restrict T(y) to be in a class of cubic spline functions CETEEEEETITED
- Set status quo tax function T° to zero or to U.S. level
Utility curvature setto p = 1as in Lockwood et al. (2021)

- All other parameters are same as before
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BENCHMARK DISTRIBUTION OF ETI

Lockwood et al. (2021) ran a survey to elicit beliefs on ETI among public economists.

Our benchmark distribution of ETI f, follows this survey evidence.

0.35 1

0.30 1

0.25 1

0.20 1

Probability

0.15 1

0.10 1

0.05 1

0.00 -
0.10 0.20 0.40 0.75 1.50 3.00

%: Elasticity of Taxable Income
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CALIBRATION OF 0,
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ROBUST PLANNER LOWER TOP TAXES
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ROBUST PLANNER LOWER TOP TAXES
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ROBUST PLANNER LOWER TOP TAXES
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ROBUST PLANNER LOWER TOP TAXES
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ROBUST PLANNER LOWER TOP TAXES
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ROBUST PLANNER LOWER TOP TAXES
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ROBUST PLANNER LOWER TOP TAXES
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MARGINAL DISTRIBUTION OF INCOME BARELY DISTORTED
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SUMMARY OF THE RESULTS

Main finding: Uncertainty about labor supply elasticity (ETI) = lower top taxes

- Baseline calibration: A top tax rate ~ —52 percentage points

Government worries about ability to raise sufficient revenues

- one-dimensional case: not enough highly productive workers

- two-dimensional case: not enough inelastic workers among the highly productive ones

Endogenously arising correlation between elasticities and skills under the worst-case model

- Benchmark: ™' Lzand E [y~'] =~ 0.587
- Worst case: y~' and z positively correlated and E [y~"|z] > E [y~"] for high earners

Income distribution mainly driven by skills and minimally distorted.
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MOMENTS UNDER THE BENCHMARK AND WORST-CASE DISTRIBUTIONS

moments \ 6, 00 100 10 5 2.5
E[7] 1.000 1.000 1.000 1.000  1.000
E[1/4] 0.587 0.587 0.590 0.594 0.601

E[1/y|z>Z 0587 0587 0587 0587 0587
E[l/y|z>2 0587 1119 2746 2956 2997

E [y] 1029 1067 1121 1147 1176
E[y] 1.029 1015 1.001 0998 0995
m 1374 1444 1554 1613  1.684
To/E [y] —0.412 —0387 —035 —0.339 —0.321
E[T] /E [y] 0000 0017 0033 0038  0.042
E[T] /E Y] 0.000  0.000 0000  0.000  0.000

Threshold zZ is the minimum z such that E [y|z] > 100E [y] in the benchmark distribution under zero
status quo marginal taxes.
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CONCLUSION




CONCLUSION

Acknowledging distributional uncertainty points toward lower progressivity.

- especially at the top, where budgetary concerns (per household) are most severe

- the left tail is well insured, leading to only modest concerns, unless overall uncertainty is
substantial

- insights robust to variation in underlying distributions and preferences
Magnitude of misspecification concerns can be disciplined using

- administrative data: time-series variability in income distributions

- data on incomes and elasticity: reported elasticities of high-earning individuals
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EXTENSIONS AND FOLLOW-UP WORK

If the benchmark distribution is ex-post correct, the optimal policy generates a surplus.
- dynamic debt management model
Other applications with substantial uncertainty about type distribution.

- wealth taxation
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APPLICATION OF THE MINIMAX THEOREM

We focus on the discrete-type formulation with separable isoelastic household utility

! / /
max min ZTF,‘IT’,‘ (U (C,‘)—V(?)) +1727T,'m,'(y,'—C,‘)+927T,'m,'|0gm,',
! i=1

I Al
{eyi_ex {m}l_ ey ‘= g

subject to the incentive compatibility constraints

and Radon-Nikodym derivative constraints
|
me,:L m; > 0, ie{1,...,1}.
i=1

The minimax theorem requires

1. concave-convex objective function
2. compact and convex subsets of X and Y



APPLICATION OF THE MINIMAX THEOREM — CONVEX IC CONSTRAINTS

Rewrite the problem as a function of maximizing controls u; and v;.

| |
max min Y " mm, (u,» —Vi+ozv ' (vi) —ou” (u,)) +0>  mmlogm,
i=1

! I
{uvi}_ €X {m}_ e¥ —

subject to linear constraints

z\'" o
Ui—ViZUj—<Z}) Vi, Ia]€{17"'7l}7
i
and

1
> mmi=1, m; > 0, ie{1,...,1}.
i=1

The incentive compatibility constraints are convex in u; and v; with isoelastic utility.



RESULTS: OPTIMAL TAXES, T° = US (35%)
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RESULTS: WORST CASE DISTRIBUTION WITH DIFFERENT 9.,
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RESULTS WITH T° = US: INTUITION

Main finding: High uncertainty about elasticity — optimal T converges to T° at the top.

- choosing status quo T° = US decreases top tax rate by about 25 p.p. relative to no uncertainty

Government worries about potential adverse impact of the tax reform among high earners.

- Increase tax rate: Workers may be more responsive than anticipated — larger distortive effects

- Decrease the tax rate: Workers may be less responsive than anticipated — revenue loss

This creates the tendency for the government to preserve the status quo.

- Top earners do not change labor supply as long as T' is not changed

Bias towards the status quo: When in doubt, do not change the tax rate.



CHOICE FOR V (,2) AND A (v, 2)

Let C(v,2|T),N'(~,z|T) be optimal choices for

Uy, 2|T 1 T Rl R
(%Z\)—Cﬁn?y:”ggy_w)mG— (%Z)m) +4(7,2)

Reverse engineer ¥ and A

- so that T = T is sufficient for optimal choices and indirect utilities to be independent of
curvature on labor supply given productivity

= incentives to distort conditional distributions ~y|z vanish when T — T°
Illustrate using T° = 0 (general case in paper)

Proposition 1.2

a 1+ —
Let W (v,2) =972~ 7 and A(v,2) = %ZHJ 7<17ﬁ(§)(’”%)%>2 2~ for some constants 1, 5.
kel

IfT° = 0, then for all v, ~",z we have

c(W,ZT) =c(v",2IT°) N(&,ZAT) = NE@",ZT°) U@, 2|T°) = U@R",2|T).



RESTRICTED CLASS OF T (V)

In the 2D set up, we restrict marginal tax rate T’ (y) = Z} qq&j (Iny) where ¢ are cubic polynomials

Parametrize T’ (y) using N knots {(Iny;, 71)},_y ...

- Impose T’ (y) to be constant for (0, y;] and [y, 00)
- Require T (y) is smooth aty =y; (i=2,--- ,N —1) and differentiable at y = y; and yn

T (v <w)
T'(v) = { cubicspline (iny; {(Inyi, )} ) (01 <y <)
™ w<y).

Optimal T is obtained maximizing welfare given this class of functions and budget balance



EXAMPLE OF T’ (y) WITH CUBIC SPLINE
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How TO PICK N?

Large N introduces numerical instability

- welfare is not guaranteed to well-behaved with respect to underlying parameters

Small N introduces welfare losses

- insufficient flexibility might limit the welfare gains from optimal taxes

Find the smallest N so that welfare gains are “sufficiently close” to the Mirrlees solution

- define “sufficiently close” using a consumption-equivalent welfare gains threshold

- implement in cases where the full Mirrlees solution is feasible



BENCHMARKING CUBIC SPLINES IN 1D

Well-known that multidimensional screening problems are difficult to characterize

- e.g, first-order approach is not guaranteed to work

Use various parametrizations of 1D setup as a laboratory

- figure out the appropriate N for the multidimensional case

- test the cubic spline method

Finding: cubic splines with N = 3 do a good job in capturing shape and welfare gains



CUBIC SPLINE APPROXIMATES DIAMOND-SAEZ SOLUTION IN 1D
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- Welfare loss relative to the Diamond-Saez solution is approximately 0.05% of consumption



COMPARISON WITH LOCKWOOD SIAL, AND WEINZIERL (2021)

0.8 T T TTTTT T T T TTTTT T TTTTTT
====homogeneous ETI

- heterogeneous ETI without concerns

06— heterogeneous ETI with concerns

T(y)

10° 10’ 10? 103 10*
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0
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y
- Lockwood et al. (2021): Heterogeneous ETI increases the top marginal tax rate (Blue — Black)
- Ours: Concerns over the ETI distribution reduce the top marginal tax rate (Black — Orange)



	Framework
	Framework

	Theoretical analysis
	Theoretical analysis

	Quantitative application
	Quantitative application

	Multidimensional type distribution
	Multidimensional type distribution

	Conclusion
	Conclusion

	Appendix
	Bibliography
	Bibliography

	Additional slides


