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Top Tax Rates and Top Income Shares
246 AMERICAN ECONOMIC JOURNAL: ECONOMIC POLICY FEBRUARY 2014
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Figure 1. Top Marginal Tax Rates, Top Incomes Shares, and Income Growth:  
US Evidence

Notes: Panel A depicts the top 1 percent income shares including realized capital gains in full 
diamonds and excluding realized capital gains in empty diamonds. Computations are based 
on family market cash income. Income excludes government transfers and is before individ-
ual taxes (source is Piketty and Saez 2003, series updated to 2008). Panel A also depicts the 
top marginal tax rate on ordinary income and on realized long-term capital gains (source is 
Tax Policy Center). Panel B depicts real cash market income growth per adult of top 1 percent 
incomes and bottom 99 percent incomes (base 100 in 1913), assuming that individual adult 
top 1 percent and bottom 99 percent shares are the same as top 1 percent and bottom 99 per-
cent family based shares. 

Top 1% income share and top tax rate are closely comoving over time.
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Questions

1. What are the implications of taxing high incomes?

2. What is the optimal top marginal rate?

3. What is the revenue-maximizing top marginal rate?

Challenge: the answer depends on where income inequality comes from.

We need structural models of the earnings distribution.
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Modeling Earnings

Model Source of top earnings Optimal rate

Superstar shocks Luck High ( 79%)

Human capital Investment Lower ( 49%)

Entrepreneurs / ideas Innovation Much lower ( 22%)
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Approach 1: Superstar 

Earnings States



The Modeling Challenge

Huggett (1996):

• Match the earnings distribution reasonably well

• Fail to match wealth concentration (top 5%, top 1%)

Why?

• Earnings processes estimated from panel data (e.g., PSID) miss the top 1%

• At the time, no panel data that cover the rich
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Castaneda, Diaz-Gimenez, and Rios-Rull (2003)

Can we match both the earnings and wealth distribution in a “standard” model?

Key decision:

• Only use cross-sectional data.

• Survey of Consumer Finances (SCF)
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Model Features

The obvious approach would be:

• Take an off-the-shelf model, such as Huggett (1996)

• Search for an earnings process that matches

‣ the cross-sectional earnings distribution and

‣ the cross-sectional wealth distribution.

Computational challenge:

• Need to compute 55 value functions for each candidate earnings process.

The solution: stochastic aging

• aka “perpetual youth” (but with a twist)
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Stochastic Aging

A computational trick to avoid the curse of dimensionality.

There are only two “ages”: work and retirement.

• In each period, workers age with a constant probability.

• So we only have 2 value functions.

When old

• die with constant probability

• replace with a child who inherits assets

• perfect altruism → households effectively live forever

The downside

• Some households live for very short or long periods

• Longevity risk
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Household Problem

𝑣(𝑠, 𝑎) = max 𝑢(𝑐, ℓ − 𝑙) + 𝛽 ∑
𝑠′∈𝑆

Γ𝑠𝑠′𝑣(𝑠′, 𝑎′(𝑧))

State 𝑠 encodes productivity and “age”

Budget constraint:

𝑐 + 𝑧 = 𝑦 − 𝜏(𝑦) + 𝑎

𝑦 = 𝑎 ⋅ 𝑟 + 𝑤 ⋅ 𝑒(𝑠) ⋅ 𝑙 + 𝜔(𝑠)

Next-period assets:

𝑎′(𝑧) = {(1 − 𝜏𝐸(𝑧)) ⋅ 𝑧 if death (estate tax)
𝑧 otherwise

11 / 53



The Earnings Process

wealth inequality 843

TABLE 5
Relative Endowments of Efficiency Labor Units, and thee(s),

Stationary Distribution of Working-Age Households, ∗gE

s p 1 s p 2 s p 3 s p 4

e(s) 1.00 3.15 9.78 1,061.00
(%)∗gE 61.11 22.35 16.50 .0389

rounding errors) because the probability that a worker retires is .0222.
This table shows that the four shocks are persistent, and especially so
the first three. Specifically, the expected durations of each of the shocks
are 26.6, 17.6, 23.9, and 5.1 years, respectively. The table also shows that
a household whose current shock is is most likely to make as p 1
transition to shock than to any of the other shocks. Likewise,s p 2
households whose current shocks are either or are mosts p 2 s p 3
likely to move back to shock Only very rarely will householdss p 1.
whose current shock is either or make a transition to eithers p 1 s p 2
shock or shock and when a household draws shocks p 3 s p 4, s p

in any given period, it is most likely that it will draw shock very4 s p 1
soon afterward.

Table 5 reports the relative endowments of efficiency labor units and
the invariant measures of each type of working-age households. This
table shows that a large majority of these households are of type s p

followed by types and It also shows that the invariant1, s p 2 s p 3.
mass of type households is approximately one out of every 2,600.s p 4
As far as their relative endowments of efficiency labor units are con-
cerned, the hourly wages of types and householdss p 2, s p 3, s p 4
are, approximately, three, 10, and 1,000 times larger than those of

households.s p 1
The persistence of this process and the large differences in the values

of its realizations imply that if we normalize the present lifetime earnings
of the type households to be one, the present values of the lifetimes p 1
earnings of types and households are, approximately,s p 2, s p 3, s p 4
1.5, 4.3, and 120.1, respectively. Furthermore, these differences are per-
sistent across generations. Specifically, the expected lifetime earnings
of the descendants of retired households of each type are 1.0, 1.2, 2.6,
and 53.7, respectively. These findings suggest that a large fraction of
the differences in the economic performance of households may already
have occurred before their members enter the labor market.24 The ag-
gregate, distributional, and mobility implications of this process are
discussed below.

The age structure of the population.—Our specification of the joint age

24 See Keane and Wolpin (1997) for an empirical analysis of this issue.
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Lower 3 states: “look like” something from the PSID (but persistence is high)

Top state: very high earnings, very transitory

Intuition: households “win the lottery” once every  250 years.
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Resultswealth inequality 845

TABLE 7
Distributions of Earnings and of Wealth in the United States and in the

Benchmark Model Economies (%)

Economy Gini

Quintile
Top Groups
(Percentile)

First Second Third Fourth Fifth
90th–
95th

95th–
99th

99th–
100th

A. Distributions of Earnings

United States .63 !.40 3.19 12.49 23.33 61.39 12.38 16.37 14.76
Benchmark .63 .00 3.74 14.59 15.99 65.68 15.15 17.65 14.93

B. Distributions of Wealth

United States .78 !.39 1.74 5.72 13.43 79.49 12.62 23.95 29.55
Benchmark .79 .21 1.21 1.93 14.68 81.97 16.97 18.21 29.85

consumption and hours in columns 6 and 7. We find that all these
statistics are very similar in both economies.

The distribution of earnings.—We report the Gini indexes and selected
points of the Lorenz curves of earnings in the United States and in the
benchmark model economies in panel A of table 7. We find that the
distributions of earnings are very similar in both economies. Moreover,
our benchmark model economy does a significantly better job of ac-
counting for the observed distribution of earnings than any of the pre-
vious attempts in the literature reported in table 1.

If we look at the fine print, we find that the main differences between
the model economy and the data are that the share earned by the fourth
quintile is smaller in the model economy than in the data and that this
is compensated by the shares earned by the other quantiles, which are
slightly larger in the model economy than in the data. During the course
of this research, we tried different parameterizations of our model econ-
omy increasing the accuracy of these statistics at the expense of the
accuracy of other calibration targets, and these changes made little
difference to our overall findings. Our results lead us to conjecture that
the differences between the Lorenz curves of earnings in the model
economy and in the data would have been smaller if we had chosen a
process on s of a higher dimension.

The distribution of wealth.—We report the Gini indexes and selected
points of the Lorenz curves of wealth in the United States and in the
benchmark model economies in panel B of table 7. We find that the
benchmark model economy accounts for the U.S. distribution of wealth
almost exactly and that it does a particularly good job of accounting for
the top 1 percent of the distribution. Again, we find that, overall, our
theory accounts for the observed wealth inequality in significantly

This content downloaded from 152.2.34.120 on Fri, 6 Feb 2015 15:44:00 PM
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Intuition

Why does the model generate very wealth rich households?
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Reservations

The paper shows that it is possible to match earnings and wealth concentration.

It does not show that the earnings process is realistic.

• The process is “cooked” to match distributions

• No information on persistence is used in calibration

• The top state is a reduced form — what generates it?

The Castaneda approach has been widely adopted.

But results are sensitive to the made-up earnings process.
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Richer Earnings Processes

De Nardi, Fella, Paz-Pardo (2020)

Can a standard Huggett-style model match the top of the wealth distribution

when we impose a rich earnings process

based on administrative data?

Guvenen et al. (2016)

• estimate earnings from tax return data

• find age-dependent, non-normal shocks

• low persistence for young and low earners
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Richer Earnings Processes

Feed the earnings process into a standard life-cycle incomplete-markets model.

• Not a computational problem …

The cross-sectional wealth distribution looks just like Huggett (1996).

But:

• It fits the age profile of consumption inequality much better

• Roughly halves the welfare cost of earnings risk

Intuition:

• Persistence depends on age and on previous earnings

• Shocks to young and low earners look less permanent → easier to self-insure
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Kindermann and Krueger (2022)

Question

What is the welfare-maximizing top marginal tax rate?

Model: OLG

• Uninsurable idiosyncratic income risk (including superstar shocks)

• Endogenous labor supply

• Savings with borrowing constraints

• General equilibrium

Key assumption: being rich is largely luck.

• Top earnings come from rare, large productivity shocks

• Not from investment
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K&K: Model Elements

Element Why

OLG (finite lives, 𝐽  periods)
Lifecycle savings → realistic wealth 

distribution

Two education groups (𝑠 ∈ {𝑛, 𝑐}) Match college/non-college earnings gap

Fixed effect 𝛼 Persistent within-group heterogeneity

AR(1) productivity shocks 𝜂 Standard earnings risk (from PSID)

Two “superstar” states 𝜂𝑠,6, 𝜂𝑠,7
Match top 1% earnings and wealth 

(Castaneda)

Endogenous labor supply Key behavioral margin for tax policy

Borrowing constraint (𝑎′ ≥ 0) Insurance role for taxes

CRS production, competitive firm GE: taxes affect 𝐾 , 𝑟, 𝑤
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K&K: Result

Optimal top marginal rate ≈ 79%

Revenue-maximizing rate ≈ 85%

Welfare gains come from insurance, not redistribution:

• Ex-ante rich and poor households gain from high taxes.

• Households are unlikely to become superstars

• Marginal utility when very rich is low

• They benefit from lower average taxes funded by top-bracket revenue
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K&K: Result

Key calibration feature:

The superstar states are very transitory

Implications:

1. Labor supply of the very rich does not respond much to taxes.

Strong incentive to work in transitory high-wage state.

2. High insurance value of taxes on the rich.

Most households never reach superstar earnings.

They want insurance against that possibility.
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Guner and Ventura (2016)

Almost the same model as Kindermann-Krueger.

But the optimal top rate is only 37%.

Key difference: more persistent earnings shocks.

• In K&K: being rich is transitory luck

→ high insurance value

→ high optimal rate

• In G&V: being rich is persistent (reflects ability)

→ less insurance value, more efficiency cost

→ lower optimal rate
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Guner and Ventura (2016)

The optimal rate is very sensitive to the earnings process.

But the earnings process is a reduced form — not disciplined by a structural 

model of how people become rich.

Note: Today, we have better (admimistrative) data and know quite precisely what the 

earnings process looks like.
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Discussion: What Is Missing?

Two limitations of the superstar approach:

1. Being rich comes from investment.

Top earners invested in skills, built businesses, or developed ideas.

Taxing them distorts those investments.

2. The earnings process is made up.

It is reverse-engineered to match cross-sectional distributions,

not disciplined by micro evidence on earnings dynamics or how people reach the 

top.

This motivates models where the earnings distribution is generated endogenously.
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Approach 2: Human Capital



The Idea

Top earners are not lottery winners. They invested in becoming rich.

• Years of education

• On-the-job training and skill accumulation

• Career choices

If progressive taxes discourage human capital investment, they

• reduce pre-tax earnings at the top

• shrink the tax base

• have larger efficiency costs than the superstar models suggest
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The Ben-Porath Model

Agents live for 𝐽  periods.

They are endowed with

• initial human capital ℎ
• learning ability 𝑎

Human capital is accumulated by spending time learning (𝑙)

Period earnings are 𝑤𝑗ℎ𝑗(1 − 𝑙𝑗)
• human capital raises the effective wage

• learning time reduces hours worked
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Ben-Porath Problem

max
{𝑙𝑗}

∑
𝐽

𝑗=1

𝑤𝑗ℎ𝑗(1 − 𝑙𝑗)
(1 + 𝑟)𝑗−1

Human capital evolves as:

ℎ𝑗+1 = ℎ𝑗(1 − 𝛿) + 𝑎(ℎ𝑗𝑙𝑗)𝛼

where 𝛼 ∈ (0, 1), and 𝛿 is the depreciation rate.
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Ben-Porath: Mechanism

Agents invest in human capital when young

• as they get older, they payback period becomes shorter

Higher-ability agents invest more in human capital:

• higher marginal product of study time

This produces fanning out of the earnings distribution over the lifecycle.

Key insight:

Differences in learning ability generate increasing earnings dispersion with age — 

not luck, but investment.
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Ben-Porath: Mechanism

Example of fanning out of wage distribution with age.
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Huggett, Ventura, and Yaron (2006)

Question

Can the Ben-Porath model match the dynamics of the US earnings distribution 

over the lifecycle?

Data: PSID, US males, ages 23–58 (1969–1992).

Three stylized facts:

1. Mean earnings increase, then flatten

2. Earnings dispersion (Gini) increases with age

3. Earnings skewness (mean/median) increases with age

31 / 53



HVY: Earnings Facts
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Fig. 1. Earnings distribution dynamics—PSID data. This figure plots mean, dispersion, and skewness in earnings
by age using PSID data. The age-profiles are based on the percentile estimation procedure described in
Section 2.2.
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All three moments increase with age. Gini: 0.24 at 23 → 0.41 at 55.

Huggett, Ventura, and Yaron (2006), Fig. 1
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HVY: Earnings Percentiles

2.3. Alternative views of age effects

A more general specification of the regression equation used in the last subsection would
allow the percentiles of the earnings distribution to be determined by time effects gp

t in
addition to age bp

j and cohort ap
s effects as in the equation below. Once again, a logarithm

of a variable is denoted by a tilde. Time effects can be viewed as effects that are common to
all individuals alive at a point in time. An example would be a temporary rise in the rental
rate of human capital that increases the earnings of all individuals in the period.

ep
j;t ¼ ap

sb
p
j g

p
t !

p
j;t, (3)

~ep
j;t ¼ ~ap

s þ ~bp
j þ ~g

p
t þ ~!

p
j;t. (4)

The linear relationship between time t, age j, and birth cohort s ¼ t" j limits the
applicability of the regression specification above. Specifically, without further restrictions
the regressors in this system are co-linear and these effects cannot be estimated. This
identification problem is well known in the econometrics literature.10 In effect any trend in
the data can be arbitrarily reinterpreted as a year (time) trend or alternatively as trends in
ages and cohorts.

Given this problem, our approach is to determine how sensitive the age effects in Figs. 1
and 2 are to alternative restrictions on the coefficients ð~ap

s ;
~bp

j ; ~g
p
t Þ. One view, which we label

the cohort dummies view, comes from constructing Fig. 2 by setting time effects to zero
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Fig. 2. Earnings percentiles (0.05 to 0.99)—PSID data. This figure plots the age percentiles of earnings using the
methodology described in Section 2.2. The line corresponding to the pth percentile shows the level of earnings
such that p-percent of individuals earn below this level at each age. Earnings levels are normalized so that mean
earnings at age 58 are 100. Although Fig. 1 is based on 23 percentiles (see text), Fig. 2 displays only the following 8
percentiles (0.05,0.10,0.25,0.50,0.75,0.90,0.95,0.99).

10See, for example, Weiss and Lillard (1978), Hanoch and Honig (1985) and Deaton and Paxson (1994) among
others.

M. Huggett et al. / Journal of Monetary Economics 53 (2006) 265–290 271

Earnings percentiles fan out 

over the lifecycle.

The top percentiles (p=0.95, 

0.99) grow much faster than 

the median.

The bottom percentiles are 

essentially flat.

Huggett, Ventura, and Yaron (2006), Fig. 2

33 / 53



HVY: Model Fit
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Fig. 4. Earnings distribution dynamics: non-parametric case. The figures below plot the model implied mean,
dispersion, and skewness in earnings by age. All panels are based on the non-parametric case for the distribution
of initial human capital, h1, and learning ability, a, when the curvature parameter, a, is 0.7. The symbol ð"Þ
denotes the data, the symbol ð%Þ denotes the model when accumulation starts at age 10, ð(Þ denotes the model
when accumulation starts at age 20.
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Solid: data. Markers: model.

Mean absolute deviation: 2.5–3.5%. Huggett, Ventura, and Yaron (2006), Fig. 4
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HVY: Why Does It Work?

The model replicates the facts from the right initial distribution of ℎ1 and 𝑎:

• High-𝑎 agents: steep earnings profiles (invest early, earn later)

• Low-𝑎 agents: flat earnings profiles

This fanning out generates the observed increase in dispersion and skewness.

Variance decomposition:

Learning ability accounts for > 60% of the variance in the present value of 

earnings.
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HVY: Limitations

The model is deterministic

• no shocks to earnings or human capital.

In the data: earnings growth rates are negatively autocorrelated (≈ −0.34)

• In the model: growth rates are positively autocorrelated

The Ben-Porath model matches cross-sectional earnings dynamics well.

But it needs shocks to match individual earnings persistence.

→ Badel, Huggett, and Luo (2020) add shocks to this framework.
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Badel, Huggett, and Luo (2020)

Question

What is the revenue-maximizing top tax rate when top earners invest in human 

capital?

Model:

• OLG with Ben-Porath human capital

• Heterogeneous learning ability and initial human capital

• Progressive taxation (piecewise-linear, fitted to US TAXSIM)

• General equilibrium
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BHL: Household Problem

An agent at age 𝑗 with human capital ℎ𝑗 and assets 𝑘𝑗 chooses consumption 𝑐𝑗, 
work time 𝑙𝑗, learning time 𝑠𝑗:

max 𝐸[∑
𝐽

𝑗=1

𝛽𝑗−1𝑢(𝑐𝑗 , 𝑙𝑗 + 𝑠𝑗)]

Budget constraint:

𝑐𝑗 + 𝑘𝑗+1 ≤ 𝑒𝑗 + 𝑘𝑗(1 + 𝑟) − 𝑇𝑗(𝑒𝑗 , 𝑐𝑗 , 𝑟𝑘𝑗)

where labor earnings are 𝑒𝑗 = 𝑤ℎ𝑗𝑙𝑗 before retirement, zero after.
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BHL: Household Problem

Human capital evolves as (Ben-Porath):

ℎ𝑗+1 = exp(𝑧𝑗+1)[ℎ𝑗 + 𝑎(ℎ𝑗𝑠𝑗)𝛼]

• 𝑎: immutable learning ability (heterogeneous)

• 𝑧𝑗+1: idiosyncratic productivity shock

Time constraint: 0 ≤ 𝑙𝑗 + 𝑠𝑗 ≤ 1
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Ben-Porath Mechanism

Data:

High lifetime earnings have 

steep wage profiles.

High-𝑎 agents invest more

→ steep lifecycle earnings 

profiles

→ become top earners.
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BHL: Steady-State Equilibrium

Closing the model:

• CRS production: 𝑌 = 𝐹(𝐾,𝐿) with competitive factor prices 𝑤 and 𝑟
• Aggregates 𝐾 and 𝐿: weighted sums of individual asset and labor decisions across 

ages

• Government collects progressive income taxes, consumption taxes, and capital 

taxes; funds a lump-sum transfer

• Government budget balance: 𝐺 = 𝑇  (spending equals tax revenue)
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BHL: Model Fit
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BHL: Key Features

What sets BHL apart from Kindermann-Krueger:

Feature KK BHL

Source of top earnings Luck (superstar shock) HC investment

Skills Exogenous Endogenous (ℎ𝑗)

Key margin Labor supply Learning time 𝑠𝑗
Tax distortion Work less today Invest less → earn less forever

The tax system is fitted to US TAXSIM marginal rates.

• Piecewise-linear marginal rate schedule

• Top rate 𝜏 = 0.422 at the 99th percentile of income
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BHL: Results

Policy experiment:

• Permanently raise the top marginal rate 𝜏
• Hold government spending 𝐺 fixed

• Rebate extra revenue as a lump-sum transfer

• Compare steady states

Revenue-maximizing top rate: 49%

44 / 53



Laffer Curve

Laffer Curve: very flat

Max revenue raised

< 0.1% of GDP

𝜃1: governs labor supply 

elasticity
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Comparison with Exogenous Human Capital

Human capital flattens the 

Laffer curve
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Intuition

Taxes distort human capital investment before the rich get rich.

• Cost of learning: forgone earnings (taxed at lower rates)

• Benefit of learning: higher future earnings (taxed at the top rate)

• Raising the top rate cuts the benefit without changing the cost

• The distortion cumulates over the lifecycle

Key new idea:

Distorting investment in productivity can have much larger output effects that 

distorting hours worked.
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Digression: Guvenen, Kuruscu, and Ozkan (2014)

Same Ben-Porath framework, different question:

Question

Why is wage inequality higher in the US than in continental Europe?

• Same preferences and technology across countries; only tax systems differ

• Tax progressivity explains  50% of the US-Europe wage inequality gap

• And  84% of the upper-tail gap (90-50)

• Validation: US lifecycle wage growth = 0.36 log points (age 25–55) vs. 0.21 in 

Germany

Progressive taxes don’t just redistribute. They compress the pre-tax earnings 

distribution by discouraging investment.
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Summary

What are the implications of taxing the rich?

1. Superstar models

• Top earners are lottery winners

• Taxes distort their labor supply

• Optimal top rate can be very high (79% in K&K)

2. Human capital models

• Top earners invest in skills

• Taxes distort their investment decisions

• Optimal top rate is much lower (49% in BHL)
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What are we missing?

What is the main (popular) argument against taxing the rich?

They do something socially useful.

• They start businesses and create “good” jobs.

What actually are good jobs?

How come economists never talk about them?

• They develop new ideas and technologies.

Knowledge spillovers → don’t tax them.
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