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Research question



Research question

What is the optimal marginal tax rate on top incomes?

I Literature displays strikingly large variation in answers
I Diamond and Saez [2011]: 73%
I Badel and Huggett [2015]: 49%
I Guner, Lopez-Daneri and Ventura [2016]: 42%
I Kindermann and Krueger [2017]: >90%

I This paper aims to contribute two related inquiries
I What answer emerges in a model with entrepreneurial activity?
I In this model is increasing overall or top progressivity ’more optimal’?



Model



Model: main elements

1. Demographics: simplified life-cycle with intergenerational altruism
I young and old cohorts, aging is stochastic
I when old dies, offspring receives bequest and re-enters as young
I each household has only one offspring
I measure of all agents normalized to 1

2. Preferences: u(ct , 1− lt) = c
1−σ1
t

1−σ1
+ χ (1−lt)

1−σ2

1−σ2

3. Technology: competitive corporate and entrepreneurial sectors
I each period stochastic work and entrepreneurial ability (yt , θt)
I after shock agents decide to be (corporate) worker or entrepreneur

I work income: yt × MPL of F (K c
t , L

c
t ) = A(K c

t )
α(Lct )

1−α

I entrepreneurial income: f (kt , nt) = θt
(
kγ
t (lt + nt)1−γ

)ν
(l : own labor; n: hired labor; k: own and borrowed capital)

4. Market incompleteness: risk free assets, borrowing constraints
I individual risk is uninsurable



Model: main elements

5. Government: closes the model (does not optimize!)
I Expenditures: consume g , pay pension p, service debt (1 + rt)Dt

I Revenues: Dt+1, linear consumption tax τ ct , income tax Tt given by

Tt(Yt) =

{
(1− λY−τ

t )Yt + τ balt Yt + τ kt rtat if Yt < YH

(1− λY−τ
H )YH + τ balt YH + τ kt rtat + τH(Yt − YH) if Yt > YH

YH : top 1% income threshold, τ balt : linear state and local gov’t tax

6. Effects of changing the tax code? Policy experiments I to IV:

Objective ∆ τ (Overall progressivity) ∆ τH (Marginal rate top 1% )
Maximize Revenue I II
Maximize Welfare III IV



Model: agent’s problem
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I Agent enters the economy with
I asset endowment a0
I work (corporate) productivity y0
I entrepreneurial productivity θ0



Model: agent’s problem
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I Agent decides to work as (corporate) Worker or Entrepreneur



Model: agent’s problem
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I At the start of every period each agent draws productivities (yt , θt)
I They are independent and governed by π(yt+1|yt) and π(θt+1|θt)
I After observing, agent decides to work as Worker or Entrepreneur



Model: agent’s problem
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I The decision problem remains the same each period



Model: agent’s problem
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I With exogenous probability 1− πy agent gets hit by an age shock
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I In the period following the age shock

I a Worker becomes Retiree
I an Entrepreneur may continue as Entrepreneur or become Retiree
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I The decision problems of R and E remain the same in every period
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I With exogenous probability 1− π0 agents get hit by a death shock



Model: agent’s problem
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I In the period after the death shock, R and E re-enter the economy
I Their initial endowments are

I a0: given by parental choice of at+1
I y0: computed using invariant distribution of yt
I θ0: conditional on parent’s θt but following same Markov process

("This reflects the fact that the offspring inherits her parent’s business")



Model: agent’s problem
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Model: young agent problem

V Y (at , yt , θt) = max
{
V Y ,W
t (at , yt , θt),V

Y ,E
t (at , yt , θt)

}



Model: young worker problem

V Y ,W
t (at , yt , θt) = max

ct ,lt ,at+1

{
u(ct , 1− lt) + βπyEt [V

Y
t+1(at+1, yt+1, θt+1)]

+ β(1− πy )VO,R
t+1 (at+1)

}

s.t.
0 ≤ lt ≤ 1
0 ≤ at+1

(1 + τ ct )ct + at+1 = wt ltyt + (1 + rt)at − Tt(Y
W
t )

YW
t = wt ltyt + rtat



Model: young entrepreneur problem

V Y ,E
t (at , yt , θt) = max

ct ,lt ,kt ,nt ,at+1

{
u(ct , 1− lt) + βπyEt [V

Y
t+1(at+1, yt+1, θt+1)]

+ β(1− πy )Et [V
O
t+1(at+1, θt+1)]

}

s.t.
0 ≤ lt ≤ 1
0 ≤ at+1

0 ≤ nt

0 ≤ kt ≤ (1 + d)at

(1 + τ ct )ct + at+1 = Y E
t + at − Tt(Y

E
t )

Y E
t = θt

(
kγt (lt + nt)

1−γ)ν − δkt − rt(kt − at)− wtnt



Model: old agent problem

VO(at , θt) = max
{
VO,R
t (at),V

O,E
t (at , θt)

}

I Recall: This is NOT the problem of a retiree but of an old agent
I who was an entrepreneur in the period before aging
I or who currently is an (old) entrepreneur



Model: old retiree problem

VO,R
t (at) = max

ct ,at+1

{
u(ct , 1) + βπOV

O,R
t+1 (at+1)

+ β(1− πO)Et [V
Y
t+1(at+1, yt+1, θt+1)]

}

s.t.
0 ≤ at+1

(1 + τ ct )ct + at+1 = (1 + rt)at + p − Tt(Y
O
t )

Y O
t = rtat + p



Model: old entrepreneur problem

VO,E
t (at , θt) = max

ct ,lt ,kt ,nt ,at+1

{
u(ct , 1− lt) + βπOEt [V

O
t+1(at+1, θt+1)]

+ β(1− πO)Et [V
Y
t+1(at+1, yt+1, θt+1)]

}

s.t.
0 ≤ lt ≤ 1
0 ≤ at+1

0 ≤ nt

0 ≤ kt ≤ (1 + d)at

(1 + τ ct )ct + at+1 = Y E
t + at − Tt(Y

E
t )

Y E
t = θt

(
kγt (lt + nt)

1−γ)ν − δkt − rt(kt − at)− wtnt



Model: Competitive equilibrium in stationary steady state

Some notation and model specific features

I States and distributions
I agent’s state vector st = (at , yt , θt , ξt) where ξt ∈ {YW ,YE ,OE ,R}
I entire state space is given by S = R+ × Y×Θ× Ξ

I transition matrix Γt(st , st+1) given by optimal policies and exogenous
processes π(yt+1|yt) and π(θt+1|θt)

I agent distribution Φ′t+1 = Γt(st , st+1)′Φ′t

I In stationary steady state
I Φt = Φ∗

I Dt = D∗



Model: Competitive Equilibrium
A CE is a set of value functions, agent policies, factor inputs and prices,
government debt and taxes such that

I given r , w , tax functionT (·), tax rates τ c , τbal , τ k and pensions p
I allocations ct , at , lt , kt , nt max agent’s problem ∀st ∈ S
I rt = MPKC − δ = MPKE − δ
I wt = MPLC = MPLE

I capital markets clear:∫
kt(st)dΦt(st) + K c

t + Dt =
∫
at(st)dΦt(st)

I labor market clears:∫
nt(st)dΦt(st) + Lc

t =
∫
lt(st)dΦt(st)

I government budget holds:∫
[Tt(Y

s) + τ ct ct(st)]dΦt(st) + Dt = gt + p πR + (1 + rt)Dt

I resource constraint holds:
g+

∫
ct(st)dΦt(st)+

∫
at+1(st)dΦt(st)=F (K c

t , L
c
t )+

∫
f (kt , nt)dΦt(st)

I Φ associated with saving policy, π(yt+1|yt) and π(θt+1|θt) is Φ∗

I government debt is constant (at D∗)



Model: baseline - fixed parameters

I Parameter values come from various papers
I Except: Age and death shock probabilities so that average working

and retirement periods are 45 and 11 years (80% young in eq.)

Technology

The capital share in corporate sector, ↵, is set to 0.33 as in Kindermann and Krueger [2017].
Level of technology, A, is normalized to one. The depreciation rate, �, is set to 0.06 as in
Stokey and Rebelo [1995]. The entrepreneurial exogenous borrowing constraint, d, is set to
0.5 as in Kitao [2008], which implies that entrepreneurs cannot borrow more than 1.5 times
their current assets. The degree of decreasing returns to scale, ⌫, is set to 0.88 as in Bassetto
et al. [2015]. The entrepreneurial capital share, �, is chosen to equal 0.45.

Table 1: Fixed Parameters
Parameter Value
Preferences, technology, and demographics
Risk aversion �1 1.5

Inverse of Frisch elasticity �2 1.67

Capital share ↵ 0.33

Technology A 1

Probability of staying young ⇡y 0.978

Probability of staying old ⇡o 0.911

Depreciation � 0.06

Entr. return to scale ⌫ 0.88

Entr. borrowing constraint d 0.5

Labor income process and social security payments
Autocorrelation ⇢ 0.958

Pension/average annual income p 40%

Public purchases, government debt, and taxes
Fraction of government spending to output g 0.035

Fraction of government debt to total capital D 0.27

Consumption tax ⌧c 5%

Capital tax ⌧k 7.4%

State and local tax ⌧bal 5%

Revenue requirement � 0.911

Tax progressivity ⌧ 0.053

Endowments

In order to generate income and wealth distributions and the share of entrepreneurs at the
top 1% of income realistically, we introduce highly productive workers and highly successful
entrepreneurs to the model. In every period, a worker is endowed with one unit of time to
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Model: baseline - calibrated parameters

2
4

⇡(✓0|✓0) ⇡(✓1|✓0) ⇡(✓2|✓0)
⇡(✓0|✓1) ⇡(✓1|✓1) ⇡(✓2|✓1)
⇡(✓0|✓2) ⇡(✓1|✓2) ⇡(✓2|✓2)

3
5 =

2
4

0.98 0.023 0
0.24 0.76 0.000075
0 0.025 0.9775

3
5 (33)

Government Policies

The social security replacement rate, p, is set to 40% of average gross income as in Kotlikoff
et al. [1999]. The fraction of government debt to total capital, D, is set to equal 0.27 as in
Bassetto et al. [2015]. The fraction of government spending to output, g, is chosen to satisfy
the budget and ⌧ bal and ⌧k are fixed at 5% and 7.4%, respectively, as in Guner et al. [2016].
The tax rate on consumption, ⌧c, is set to equal 5% as in Kindermann and Krueger (2017).
The Benabou’s tax function parameters, �, which represents the revenue requirement, and
⌧ , which represents the overall progressivity of taxes, are set to equal 0.911 and 0.053 as in
Guner et al. [2016]. These estimates imply an average federal tax rate of 8.9% and marginal
federal tax rate of 13.7% for households with mean income.

Table 2 summarizes the parameters calibrated to match the seventeen targets in the data
that are presented in the next section.

Table 2: Calibrated Parameters
Calibrated parameter Value
Discount factor � 0.9396
Entrepreneurial ability {✓0, ✓1, ✓2} {0, 1.8, 2.75}
Entr. transition probabilities see eq. 33
Entr. capital share � 0.45
Disutility from working � 1.9
Standard deviation of productivity shock �y 0.18
Value of highest productivity y6 11.5
Probability of having highest productivity ⇡6 0.002
Probability of staying highest productivity ⇡66 0.9307

4 Features of the Benchmark Economy

In this section, we discuss the aggregate and distributional properties of the benchmark
economy. In order to conduct meaningful policy experiments regarding changes in the pro-
gressivity and the top tax rate, we need to make sure that the model delivers realistic income
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I ’Superstars and transitions’ to match empirical earnings and savings

I work ability: [0.1612 0.3043 0.5744 1.0840 2.0459 11.4870]
I top transitions:
π(y6|y6C ) = 0.002, π(y6|y6) = 0.931;
π(y3C |y6) = 0, π(y3|y6) = 0.069

I entrepreneurial ability: [0 1.8 2.75]
I top transitions:
π(θ2|θ0) = 0, π(θ2|θ1) = 0.000075, π(θ2|θ2) = 0.978



Model: baseline - targets

and wealth distributions. Table 3 compares the model-generated moments with those in the
data.8

Table 3: Target Moments
Targets Data Model
Capital to output ratio 2.9 2.9
% Entrepreneurs 7.5-7.6 7.2
% Exiting entrepreneurs 22-24 24
% Workers to entrepreneurs 2-3 2.34
% Hiring entrepreneurs 57.4-64.6 65
% Average worked hours 33 33.4
Income distribution

Income Gini 0.55 0.56
Entr. income Gini 0.66 0.62
Worker earnings Gini 0.51 0.51
99-100% income 17.2 21.2
95-99% income 16.6 18.9
% entr. in top 1% 40 35.3

Wealth distribution
Wealth Gini 0.85 0.84
99-100% wealth 34.1 34.5
95-99% wealth 26.8 28.7
% People at zero wealth 7-13 13.8

Ratio of median net worth entr. to workers 5.3-6.5 5.2

Table 4 summarizes the key macroeconomic aggregates in the benchmark economy. In
the table, the labor tax rate represents the tax burden that workers face in percentage terms.
The low interest rate corresponds to the federal funds rate during 2011-2016.

8The percentage of entrepreneurs at the top 1% of income is taken from Malm and Sanandaji [2015],
Table 7.
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Model: baseline - macro and taxesTable 4: Macroeconomic Aggregates
Variable Value
Capital 289.5%
Government debt 78.2%
Consumption 79.2%
Investment 17.4%
Government consumption 3.5%
Average hours worked 33%
Interest rate 0.27%
Tax revenues

- Consumption tax 4.0%
- Labor tax 8.9%
- Proportional capital tax 7.9%

Pension system
- Total pension payment 11.8%

Tables 5 and 6 summarize the model-generated income and wealth distributions together
with their counterparts in the data.9 The standard life-cycle models often fail to generate
income and wealth distributions correctly at the upper end.10 Our model with workers and
entrepreneurs is able to generate a realistic wealth and income distribution.

Table 5: Income Distribution in the Benchmark Economy
Share of income (in %)

Income quintiles Top
0-20% 20-40% 40-60% 60-80% 80-100% 90-95% 95-99% 99-100% Gini

Data 3 6.5 10.9 18.1 61.4 10.7 16.6 17.2 0.58
Model 4.1 7.7 11.5 16.9 59.8 8.5 18.9 22.2 0.56

9Both income and wealth distribution data are taken from Khun and Rios-Rull [2016].
10Guner et al. [2016] introduce superstar individuals who are extremely productive but have a small share

in the population. This leads to a labor income distribution that is in line with the data. Yet the model
does not generate the wealth distribution well. Guner et al. [2016] report that the top 1%, 5%, and 10%
own 15.2%, 35.1%, and 49.1% of the total wealth respectively, which is less than what we observe in data.
According to SCF (2010), the top 1%, 5%, and 10% own 34.1%, 60.9%, and 74.4% of the total wealth.
Kindermann and Krueger [2017] follow Castaneda et al. (2003), and their model generates earnings and
wealth distributions quite realistically.
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Table 6: Wealth Distribution in the Benchmark Economy
Share of wealth (in %)

Wealth quintiles Top
0-20% 20-40% 40-60% 60-80% 80-100% 90-95% 95-99% 99-100% Gini

Data -0.7 0.7 3.3 9.9 86.7 13.5 26.8 34.1 0.85
Model 0.2 0.8 3.8 7.9 87.2 13.1 28.7 34.5 0.84

Table 7 shows the distribution of income taxes paid in the data and the model generated
distribution.11 The distribution of tax payments is more concentrated than the income
distribution but is less concentrated than the wealth distribution. In the data, first and
second income quantiles are responsible for 2.5% of income tax payments. In the model this
equal to 4.6%. Also in the data, fifth income quantile is responsible for 74.6% of income tax
payments. The corresponding value in the model is 77.5%. The concentration in income tax
payments is the natural consequence of the concentration in income and wealth distribution.

Table 7: Share of Tax Payments in the Benchmark Economy
Share of tax (in %)

Income quintiles
0-20% 20-40% 40-60% 60-80% 80-100%

Data 0.3 2.2 6.9 15.9 74.6
Model 1.2 3.4 6.6 11.4 77.5

Overall our model matches income and wealth distributions quite well.

5 Experiments

In this section, we present results from two tax experiments. In the first experiment, we
examine the impact of changes in the overall progressivity of taxes on government revenues
and welfare. For both of these experiments, we search for the revenue and welfare-maximizing
tax rates. In searching for the revenue-maximizing tax rate, we keep the value of all other
tax parameters constant except for the tax progressivity parameter (in the first experiment)
and the top marginal tax rate (in the second experiment). To satisfy the government budget
condition, we vary the ratio of government expenditures to GDP, g as in Guner et al. [2016].

11The share of tax payments are taken from Guner et al. [2016], which is based on Internal Revenue Service
(IRS) data.
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Policy Experiments



PE I and II: maximize revenue

Idea of policy experiments:
I Fix λ at baseline value and search for ’optimal’ τ or τH

I Change overall progressivity
τ∗ = 0.09 → +2% revenues (relative to baseline)

PE I - full results

II Change top progressivity
τ∗H = 0.55 → +5.4% revenues (relative to baseline)

PE II - full results



PE III and IV: maximize welfare
Figure 3: Welfare Maximizing

To delve deeper into the reasons behind the welfare results, in Table 16, we display the
income and wealth distributions in the three economies considered: the benchmark economy,
the economy where welfare is maximized by changing the overall progressivity of taxes (t
= 0.15), and the economy where the welfare-maximizing marginal income tax rate for the
top 1% is found to be equal to 55%. While the income distribution is not very different
across these three economies, the wealth distribution displays important differences. While
the Wealth Gini in the benchmark economy is 0.84, the second economy where the overall
progressivity of taxes is altered produces a Wealth Gini of 0.79. Increasing only the tax rate of
the richest 1% results in a small change in the Wealth Gini (0.82) relative to the benchmark.
While the wealth share of the top 1% does not change much across two experiments, the
wealth share of the top 10% decreases and the wealth share of most of the lower quantiles
increases in the progressivity maximization case. Overall, we find that an improvement of
the overall progressivity of taxes generates a much larger welfare gain than imposing a very
high marginal tax at the top 1%.
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(welfare computed in consumption equivalent terms)

III Change overall progressivity (lhs)
τ∗ = 0.15 → +4.25% CEV (relative to baseline) PE III - full results

IV Change top progressivity (rhs)
τ∗H = 0.55 → +0.72% CEV (relative to baseline) PE IV - full results



PE III and IV - more details

Authors: ’welfare changes driven by changes in income and wealth’

I income distribution not very different across these three economies
I wealth distribution displays important differences:

’wealth share of the top 10% decreases and the wealth share of most
of the lower quantiles increases in the overall progressivity case’

is relative to the benchmark, which is normalized to 100. Panel B of Table 13 documents
variances of consumption and average hours worked, again relative to the benchmark. In
the overall economy, average consumption of the young entrepreneurs decrease by 28.5%
while young workers experience a more moderate drop of 6.5%. The economy-wide changes,
however, mask the rich heterogeneity in the responses of different groups. For example,
young entrepreneurs who are at the top 1% of incomes experience a 31.5% decline in their
consumption while young workers in the same income group experience only a 4.1% decline in
their consumption. Young workers in the lowest 33% of income experience a 20.8% decline in
consumption while the middle income YW experience a 45.7% increase in consumption. Since
the middle 33% of YW make up 36.6% of the population, an increase in their consumption
contributes to the welfare improvement we observe. Our results indicate a decline in hours
worked for most of these groups and in particular for the poorest YW, which contributes
to the decline in their average consumption. For all groups, the variance of consumption
declines. These large declines in consumption variances, substantial increases in leisure time,
and the increase in the average consumption of a large group of workers all contribute to the
overall welfare gains we observe. Although young and old entrepreneurs are affected quite
negatively, their small share in the population reduces their impact on the overall welfare
results.

Table 13: Consumption and Hours - Welfare Maximizing Progressivity
Panel A Average consumption Average hours worked
Experiment ⌧ = 0.15 YW YE OW OE YW YE OE
whole economy 93.5 71.5 95.4 57.4 87.2 87.2 72.7
top 1% 95.9 68.5 N/A 55.7 100.0 100.0 100.0
bottom 99% 95.2 98.0 95.1 92.3 85.8 85.8 71.0
67-100% 99.4 70.0 95.4 57.1 96.2 85.5 73.0
34-66% 145.7 95.6 N/A 112.2 93.2 101.5 100.0
0-33% 79.3 N/A 92.9 N/A 89.8 N/A N/A
Panel B Variance consumption Variance hours worked

YW YE OW OE YW YE OE
whole economy 54.2 19.0 49.0 18.7 58.3 94.4 65.8
bottom 99% 41.1 81.0 30.0 65.4 57.7 96.3 66.6
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Table 15 presents the changes in the level and the variance of consumption and hours
worked for different types of individuals in the economy at the welfare maximizing level of
⌧H relative to the benchmark. Average consumption of the entrepreneurs at the top 1%
falls by 38.6%. Average consumption by the richest 1% young workers’ decrease by 23.8%.
Hours worked declines for most groups, except for those on the top 1% of incomes.
Variance of consumption declines for all except the old workers.

Table 15: Consumption and Hours - Welfare-Maximizing Tax at the Top
Panel A Average consumption Average hours worked
Experiment ⌧H = 0.55 YW YE OW OE YW YE OE
whole economy 100.2 82.2 100.1 74.3 99.2 97.8 89.2
top 1% 76.2 61.4 N/A 54.6 115.2 100.0 100.0
bottom 99% 102.9 92.4 100.1 99.6 99.5 98.7 90.1
67-100% 109.8 80.2 100.0 73.6 97.2 99.1 90.8
34-66% 139.4 88.1 N/A N/A 98.4 103.8 N/A
0-33% 89.2 N/A 102.7 N/A 99.0 N/A N/A
Panel B Variance consumption Variance hours worked

YW YE OW OE YW YE OE
whole economy 75.3 40.7 67.1 40.4 99.3 108.1 89.1
bottom 99% 79.2 66.9 67.1 112.0 99.7 108.7 91.2

Comparison of the Two Tax Experiments

Our results indicate that the optimal tax rate that targets the richest 1% of the population
generates a moderate welfare gain (CEV increases by 0.72%) compared to the experiment
where the overall progressivity is increased (CEV increases by 4.25%). Figure 3 summarizes
the welfare results from these experiments. Panel A displays the welfare gain/loss as we
increase the progressivity of taxes by varying ⌧ . Panel B, summarizes changes in welfare as
we increase the tax rate that applies to the top 1% of income levels.
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PE III and IV - more details: income and wealth
Table 16: Changes in Wealth and Income Distribution - Welfare Maximizing

Benchmark ⌧=0.15 ⌧H=0.55
Wealth distribution

Wealth quintiles
0-20% 0.2 0.1 0.2
20-40% 0.8 1.6 1.0
40-60% 3.8 5.7 4.2
60-80% 7.9 11.2 9.2
80-100% 87.2 81.4 85.4
Top
10% 76.3 68.2 73.2
5% 63.2 54.8 58.8
1% 34.5 28.1 28.6
Wealth Gini 0.84 0.79 0.82

Income distribution (all)
Income quintiles
0-20% 4.1 4.0 4.2
20-40% 7.7 7.4 7.9
40-60% 11.5 11.8 11.7
60-80% 16.9 17.4 17.2
80-100% 59.8 59.4 59.1
Top
10% 49.7 48.7 48.7
5% 41.2 39.8 39.9
1% 22.2 19.7 19.4
Income Gini 0.56 0.55 0.55

Information on the share of tax payments by different income groups summarized in
Table 17 provides further evidence on how lower income groups benefit more under a change
in the progressivity of taxes. In this case, the share of tax payments by lower income groups
is negative, indicating they are receiving transfers.18

18Total taxes paid are calculated net of transfers. Consequently, payment made by richer households may
exceed 100%.
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PE III and IV - more details: taxes
Table 17: Share of Tax Payments and Tax Rates - Welfare Maximizing

Percentiles of income Benchmark ⌧=0.15 ⌧H=0.55
Average tax rate

Top 10% 12.3 17.2 14.1
Top 5% 15.0 24.2 15.7
Top 1% 18.6 32.0 28

Marginal tax rate
Top 10% 16.9 29.6 20.1
Top 5% 19.5 35.6 22.3
Top 1% 22.9 42.2 55.0

Share of tax payments
Income quintiles
0-20% 1.2 -4.2 0.9
20-40% 3.4 -3.2 2.7
40-60% 6.6 0.1 5.5
60-80% 11.4 5.2 9.8
80-100% 77.5 102.2 81.0

6 Sensitivity Analysis

In this section, we examine the sensitivity of our results to certain parameters used and
modeling choices that are made. In doing so, we also investigate the potential reasons for
the different findings in Kindermann and Krueger [2017], Guner et al. [2016], and Badel
and Huggett [2015]. In general, our findings are closer to what is reported in Guner et al.
[2016] and Badel and Huggett [2015]. Badel and Huggett [2015] assess the consequences
of increasing the marginal tax rate on top earners using a human capital model. They
calculate a revenue-maximizing top tax rate of 49%. Our revenue-maximizing tax rate of
55% is comparable to their findings. Kindermann and Krueger [2017], on the other hand,
find the revenue-maximizing top marginal tax rate to be 98% in the long-run. Our study
distinguishes from Kindermann and Krueger [2017] in two important ways. First, our model
as in Guner et al. [2016], uses Benabou’s tax function to generate a realistic share of tax
payments by income quintiles. In this process, we define taxable income as both labor
and capital income. In Kindermann and Krueger [2017], taxes apply to labor income only.
Second, in our model, the entrepreneurship sector is the main driving factor generating
the right income and wealth distribution. The role of the lucky high productivity state is
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Conclusion

1. The paper explores a policy question but motivation is scarce

2. Some assumptions would benefit from additional details (robustness)
I ’endogenous’ borrowing constraint for entrepreneurs
I own and hired labor perfect substitutes for entrepreneurs
I stochastic aging induces additional precautionary savings

3. Thorough analytical characterization of model absent

4. Assessment of tax reforms is entirely numerical...
I variance of agent’s after-tax income?
I cost of insurance via labor and asset market?
I elaboration on elasticities? (labor and capital supply, activity)
→ comparison of results to papers such as KK 2017 hardly adequate



Thanks for your attention



PE I: results
Table 8: Changes in Progressivity-Revenue Maximizing

Progressivity ⌧=0.035 ⌧=0.05 ⌧=0.07 ⌧=0.09 ⌧=0.10 ⌧=0.12 ⌧=0.15
Output 104.4 100.3 99.0 94.9 94.0 91.8 88.4
Labor supply 104.8 100.0 99.9 99.0 98.9 98.4 98.0
Capital 109.6 101.3 97.3 86.3 84.9 80.9 74.7
Revenues
Federal income tax 96.0 99.0 102.7 105.27 105.33 104.0 97.7
State and local taxes 102.9 100.1 98.2 96.9 96.2 94.6 92.0
Corporate income tax 23.0 80.4 196.6 275.8 296.3 350.3 415.9
All taxes 98.9 99.5 101.0 102.0 101.8 100.5 96.2
Additional targets
Interest rate 0.06 0.22 0.58 0.87 0.95 1.18 1.52
Worker avg. hours worked 104.8 100 99.4 99 98.9 98.4 98.1
Entr. avg. hours worked 100.7 100 95.2 94 91.5 87.7 86.2
Labor supply in corp sector 106 100.3 97.8 96.7 98.2 100.1 102.4
Labor supply in entr. sector 101.5 99.7 100.4 100.6 99.6 98.1 95
Capital in corp sector 111.9 101.5 91.1 84.5 84.3 81.9 78.2
Capital in entr. sector 107.1 100.7 93.7 88.2 85.5 79.9 71.2
�%entr. in overall economy 97.7 100 100.2 101.5 101.6 100.1 101.8

We find that revenues from the federal income tax schedule is maximized when ⌧ =

0.10 and tax revenues from all sources are maximized when ⌧ = 0.09. Both values are
much larger than the benchmark value of 0.053. When ⌧ = 0.10, the federal income tax
revenues increase by 5.33% and tax collected from all sources increase by 1.8% relative to
the benchmark. The significant rise in marginal federal income tax rates in comparison to
the average tax rates leads to standard disincentives in labor supply and saving decisions.15

At this revenue-maximizing rate, capital, labor supply, and output decrease by 15.1%, 1.1%,
and 6%, respectively. Local and state taxes and corporate income taxes are proportional to
output and capital and hence, reductions in capital stock and output affect them negatively.

Higher tax progressivity reduces the capital stocks in both corporate and entrepreneurial
sectors by 15.7% and 14.5%, respectively. The decrease in average hours worked is more pro-
nounced in the entrepreneur sector, 8.5% compared 1.1% in the corporate sector. The more
progressive federal income tax leads to a moderate increase (1.6%) in the population share
of entrepreneurs through its effect on the interest rate. In the benchmark case, the interest
rate is equal to 0.27%. It increases to 0.95% when ⌧ = 0.10 due to the decrease in the capital

15See Table 10 for a summary of the average and marginal tax rates at ⌧ = 0.10.
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PE II: results
Table 9: Changes in Tax for Top 1% - Revenue Maximizing

Marginal tax for top 1% ⌧H = 0.2 ⌧H=0.4 ⌧H=0.55 ⌧H=0.6 ⌧H=0.8
Output 101.1 98.2 96.1 92.4 88.7
Labor supply 100.2 99.7 99.3 98.7 97.7
Capital 104.6 95.8 91.8 87.9 84.4
Revenues
Federal income tax 88.7 107.3 116.3 109.8 95.7
State and local taxes 86 86.4 86.5 86.9 86.6
Corporate income tax 49.6 141.1 195.8 248.8 314.9
All taxes 90.6 100.7 105.4 101.5 93.3
Additional targets
Interest rate 0.13 0.40 0.58 0.63 1.02
Worker avg. hours worked 100.2 99.7 99.3 98.7 97.7
Entr. avg. hours worked 100.5 98.8 97.8 99.6 98.6
Labor supply in corp sector 102.4 98.6 101.7 114 125.9
Labor supply in entr. sector 99 99.3 97 88 79.6
Capital in corp sector 106 95.8 94.8 101.7 106.7
Capital in entr. sector 103.1 95.8 88.8 73.9 61.6
�%entr. in overall economy 97.9 100.1 100.1 101.6 101.7

Table 10 summarizes the average and marginal income tax rates and share of tax pay-
ments for various income quantiles for three economies: 1) the benchmark, 2) the economy
where revenues from the federal income tax schedule is maximized (⌧ = 0.10), and 3) the
economy where the revenue-maximizing marginal income tax for the top 1% is equal to 55%.
In the benchmark economy, average tax rates are 12.3%, 15%, and 18.6% and marginal tax
rates are 16.9%, 19.5%, and 22.9% for the richest 10%, 5%, and 1% of households, respec-
tively. In the second economy, average tax rates are 14.9%, 19.7%, and 25.6% and marginal
tax rates are 23.4%, 27.8%, and 33.1%, respectively. In the third economy, average tax rates
are 14.1%, 15.8%, and 28.4% and marginal tax rates are 20.3%, 22.7%, and 55%, respectively.
In both tax experiments, summarized by the second and third cases, average and marginal
tax rates increases substantially, which explain the large decreases found in economic ag-
gregates. When the overall progressivity is altered, (⌧ = .10), tax rates faced by all groups
increase somewhat more uniformly. As discussed earlier, this results in more entrepreneurs
being affected by the changes in taxes and leads to larger decreases in economic aggregates
relative to the case where the tax rate of the richest 1% of the population is targeted.
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PE III: results

focusing on revenue maximization (⌧ = .10). At this level of progressivity, capital, labor
supply, and output decrease by 25.9%, 8.4%, and 12.9%, respectively. Both capital and
labor in the entreprenurial sector decline more relative to the corporate sector. Compared
to the benchmark, this level of progressivity leads to a decrease in the federal income tax
revenue by 3.2% and the total tax revenue by 5.8%.

Table 12: Changes in Progressivity - Welfare Maximizing
Progressivity ⌧=0.035 ⌧=0.06 ⌧=0.09 ⌧=0.12 ⌧=0.15 ⌧=0.18 ⌧=0.21
Output 104.3 99.2 95.1 92.1 87.1 80.3 75.1
Labor supply 104.8 99.9 99.0 98.4 91.6 90.8 90.3
Capital 109.0 97.8 87.5 81.4 74.1 64.0 56.3
Revenues
Federal income tax 95.9 101.5 105.3 104.6 96.8 74.1 53.1
State and local taxes 113.5 94.6 77.9 73.9 87.2 129.7 168.9
Corporate income tax 34.4 134.9 249.4 336.2 385.8 501.3 593.4
All taxes 101.3 99.6 97.6 96.1 94.2 90.9 87.9
Local tax rate, ⌧bal 5.5 4.8 4.0 3.9 4.8 7.6 10.4
Average CEV
CEV (All) -1.06 0.38 2.02 3.48 4.25 2.39 1.03
CEV (Work) -1.07 0.37 1.99 3.45 4.28 2.38 1.01
CEV (Entr.) -0.98 0.51 2.46 3.79 3.93 2.59 1.19
Additional targets
Interest rate 0.09 0.38 0.78 1.13 1.43 2.14 2.89
Worker avg. hours worked 104.8 99.9 99.0 98.4 91.6 90.8 90.3
Entr. avg. hours worked 102.1 98.5 93.1 88.5 86.8 77.9 71.0
Labor supply in corp sector 106.2 100.7 96.0 99.1 99.2 110.1 120.2
Labor supply in entr. sector 101.4 99.8 100.3 98.3 93.2 84.1 77.4
Capital in corp sector 111.2 98.1 85.7 81.9 77.2 74.7 70.5
Capital in entr. sector 106.6 97.5 89.4 81 70.8 53.1 41.7
�%entr. in overall economy 97.7 100.1 101.5 100.1 101.7 102.2 102.3

Table 13, explores the forces behind the welfare gains despite the fact that there are
large drops in economic aggregates. In our model, there are four distinct groups: young
workers (YW), young entrepreneurs (YE), old workers (OW), and old entrepreneurs (OE).
YW make up the largest share of the population, 73%, followed by 19.5% OW, 6.7% YE,
and 0.5% OE.17 Panel A of Table 13 documents average consumption and hours worked
for the whole economy as well as for different income groups. All the information provided

17These shares do not vary much across experiments.
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PE IV: results

Welfare-Maximizing Top Tax Rate

Results of the second experiment, where we vary the tax rate at the top, are presented in
Table 14. The welfare maximizing marginal tax rate for the top 1% is found to be 55%,
the same rate as in the revenue-maximizing tax rate for the top 1%. At this tax rate,
capital, labor supply, and output decrease by 7%, 0.8%, and 3.8%, respectively. Targeting
the top 1% generates a moderate welfare gain (CEV increases by 0.72%) compared to the
experiment where the overall progressivity is increased (CEV increases by 4.25%). At the
welfare-maximizing rate, workers and entrepreneurs’ average hours worked decrease slightly,
by 0.8% and 2.4%, respectively. Capital stock in the corporate sector decreases by 4.3%, and
capital stock in the entrepreneur sector decreases by 9.7%. As discussed earlier, changing the
tax rate for the richest 1% creates smaller distortions than changing the overall progressivity
of taxes. This fact also contributes to the smaller welfare gains found in this case.

Table 14: Changes in Tax for Top 1% - Welfare Maximizing
Marginal tax for top 1% ⌧H = 0 ⌧H=0.2 ⌧H=0.4 ⌧H=0.55 ⌧H=0.7 ⌧H=0.8
Output 104.4 100.7 98.5 96.2 92.7 88.7
Labor supply 105.7 100.4 99.6 99.2 98.9 97.7
Capital 108.9 102.7 96.6 93 89 83.7
Revenues
Federal income tax 62.9 88.5 107.6 114.9 110.1 95.9
State and local taxes 189 127.9 80.5 61.6 69 96.3
Corporate income tax 85 92 127.4 155.6 236.8 334.3
All tax 101.1 100.3 99.5 98.8 97.5 95.7
Local tax rate, ⌧bal 11 7.5 4.7 3.5 4 5.6
Average CEV
All -5.97 -2.48 -0.04 0.72 -0.81 -3.79
Workers -5.98 -2.48 -0.07 0.66 -0.97 -4.07
Entr. -5.89 -2.52 0.35 1.58 1.29 -0.18
Additional targets
Worker avg. hours worked 105.7 100.4 99.6 99.2 99 97.7
Entr. avg. hours worked 104.8 103 98.8 97.6 97.5 98.4
Labor supply in corp sector 109.4 103.3 98.2 100.4 104 125.8
Labor supply in entr. sector 101.6 99.1 99.5 96.4 93.9 80.2
Capital in corp sector 111.2 104.2 96.5 95.7 97.8 105.6
Capital in entr. sector 106.6 101.1 96.8 90.3 85.5 61.3
�% entr. in overall economy 97.3 99.8 100.1 100 100.1 101.7
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