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Executive Summary

▪ Individual income tax rates in Wisconsin are higher than the rates in most other
states. The state’s statutory rate for the bottom-income bracket is the 14th highest
among all states and the District of Columbia, and its statutory rate for the top-
income bracket is the 10th highest. The tax has become more progressive as well:
The difference between the top and the bottom statutory rates has more than dou-
bled since 2000.

▪ We construct a model that captures the salient features of the Wisconsin economy
and its tax system and use it to measure the effects of tax policies on gross state
product, household consumption, business investment, and tax revenue.

▪ A key feature of our approach is modeling the behavioral responses from households
and firms. Lower taxes increase business activity and household income, increasing
the tax base and partially offsetting the loss of revenue from lower tax rates.

▪ Lower tax rates increase business investment and worker skill attainment. Both of
these channels increase wages and household private consumption.

▪ Even low-income households who pay no income tax, and thus are not directly af-
fected by a rate reduction, benefit from the higher wage rates induced by the lower
tax rates.

▪ We consider 12 policies that lower the state’s individual income tax rates, keeping
intact other features of the tax structure, e.g., personal exemptions, standard deduc-
tions, and tax credits. We focus on the long-run impacts. We find that all 12 options
would increase output and household well being. As an example, switching from the
current tax system to a flat tax of 3.25% would

– Increase gross state product by 4.5% ($13.7 billion). Because most income
from pass-through businesses is subject to the top statutory rate, reducing the
top rate is more effective in promoting investment and capital formation. Lower-
ing the tax rates for other income brackets leads to more skill investments and
higher levels of worker productivity.

– Increase household consumption by 4.4% and after-tax income by 5.27%. Lower
taxes increase household well being, even if they reduce government consump-
tion expenditures valued by the household.

– Lower tax revenue by 16.8%. The Legislative Fiscal Bureau forecasts a 21.5%
decrease in revenue. The difference, about $1.1 billion, arises because our
estimate accounts for the increased economic activity that results from lower
tax rates.
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1 The Individual Income Tax in Wisconsin

The individual income tax is the largest source of tax revenue for the state of Wisconsin.
It accounted for 44.8% of the state’s general fund revenue in fiscal year 2022 (Wisconsin
Department of Revenue, 2022). In comparison, the general sales and use tax accounted
for 34%, the corporate income tax accounted for 14.4%, excise taxes accounted for 3.2%,
public utility taxes accounted for 1.9%, insurance company premium fees accounted for
1.1%, and miscellaneous taxes accounted for 0.7%.

Wisconsin has a progressive individual income tax system. The statutory marginal tax
rate, which is the tax rate on the last dollar earned by a household, increases with house-
hold income. As shown in table 1, there are four taxable income brackets in 2022, where
the marginal tax rate increases monotonically from 3.54% to 7.65%. The tax rate structure
is cumulative, so that each tax rate applies only to income that falls within the correspond-
ing bracket. A taxpayer with income exceeding the threshold for the top bracket would
have income subject to each of the four tax rates.

Table 1: Wisconsin Individual Income Tax Rates and Brackets: 2022

Taxable income brackets ($)

Marginal tax rate (%) Single Married jointly Married separately

3.54 Less than 12,760 Less than 17,010 Less than 8,510
4.65 12,760 to 25,520 17,010 to 34,030 8,510 to 17,010
5.30 25,520 to 280,950 34,030 to 374,600 17,010 to 187,300
7.65 280,950 or more 374,600 or more 187,300 or more

The marginal tax rates in Wisconsin are higher than the rates in most other states. Using
data compiled by the Tax Foundation (2022), figure 1 plots the marginal tax rates for
wage and salary income in each U.S. state and the District of Columbia in 2022. The
horizontal axis plots the marginal tax rates for the bottom income brackets, while the
vertical axis plots the marginal tax rates for the top income brackets. Both rates are zero
in nine states, including New Hampshire which only taxes dividend and interest income,
Washington which only taxes income from capital gains, and seven states which levy no
individual income tax at all (Alaska, Florida, Nevada, South Dakota, Tennessee, Texas
and Wyoming). Nine other states are on the 45-degree line (Colorado, Illinois, Indiana,
Kentucky, Massachusetts, Michigan, North Carolina, Pennsylvania and Utah), because
they have a flat rate that does not vary with income. Wisconsin’s statutory rate for the
bottom income bracket is the 14th highest among all states, and its statutory rate for the
top income bracket is the 10th highest.

The individual income tax in Wisconsin has become more progressive. Figure 2 shows
that the statutory rate for the bottom income bracket dropped from 4.77% in 2000 to
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Figure 1: Statutory Marginal Tax Rates by State: 2022
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3.54% in 2022. During the same period of time, the statutory rate for the top income
bracket increased from 6.77% to 7.65%. As a result, the difference in the statutory rates
for the two income brackets, a measure of the progressivity of the income tax structure,
has more than doubled from 2% in 2000 to 4.11% in 2022.

1.1 Statutory vs Effective Marginal Tax Rates

Taxable income brackets vary across states and over time. In Wisconsin, the thresholds
for the income brackets are indexed to inflation and vary from one year to the next. The
brackets are based on taxable income, which is different from gross income due to var-
ious exemptions and deductions. To be more precise, the base for Wisconsin individual
income tax is Wisconsin adjusted gross income (WAGI), which is gross income adjusted
for income and expenses exempt from the state’s individual income tax. Taxable income
is determined by subtracting standard deductions and personal exemptions from WAGI.
Taxable income is multiplied by the applicable tax rates to arrive at gross tax liability.
Finally, net tax liability is determined by subtracting nonrefundable and refundable tax
credits from gross tax liability.

As a result of the exemptions, deductions and tax credits, the effective marginal tax rate
faced by a household, defined as the derivative (i.e., the slope) of net tax liability with
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Figure 2: Statutory Marginal Tax Rates in Wisconsin
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respect to gross income, could be different from the statutory rate, which is the derivative
of gross tax liability with respect to taxable income.

Since 2001, a $700 personal exemption is provided for each taxpayer, the taxpayer’s
spouse, and for each individual claimed as a dependent. An additional $250 exemption is
provided for each taxpayer who has reached the age of 65 before the end of the tax year
(two exemptions are provided if both the taxpayer and the taxpayer’s spouse are 65 at the
end of the year). Thus, for each taxpayer age 65 or over, the total exemption is $950.

Each tax unit also has a sliding-scale standard deduction. For 2022, a single taxpayer
with WAGI less than $16,990 has a standard deduction of $11,790. For single taxpayers
with WAGI between $16,990 and $115,240, the standard deduction declines with WAGI
at a rate of 12%. For single taxpayers with WAGI in excess of $115,240, no standard
deduction is provided. Similarly, married taxpayers filing a joint return have a standard
deduction of $21,820 if their WAGI is less than $24,520. If their WAGI is greater than
$24,520 but less than $134,845, the standard deduction decreases with WAGI at a rate
of 19.778%. No standard deduction is provided for married taxpayers filing a joint return
whose WAGI is greater than $134,845.

Wisconsin provides several nonrefundable and refundable tax credits that may be sub-
tracted from gross tax liability to arrive at Wisconsin net tax. For example, two-earner
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families filing married-joint are eligible for a married couple credit equal to 3.0% of the
earned income of the secondary wage earner, up to a maximum credit of $480. The
state also offers the earned income tax credit in addition to those offered at the federal
level. More details about Wisconsin’s individual income tax provisions could be found in
Legislative Fiscal Bureau (2023b).

Figure 3 plots the two marginal tax rates for hypothetical married couples filing jointly in
Wisconsin. For simplicity, we assume each married couple is a two-earner family with
no children, and the only difference across the couples is household income, which is
split equally between the two earners in each family. The effective marginal tax rate
is calculated using TAXSIM, a software program developed by the National Bureau of
Economic Research (NBER) for calculating federal and state tax liabilities from individual
data (Feenberg and Coutts, 1993). Because the latest version of TAXSIM incorporates
state laws through 2021, the figure is for 2021. There was no change in the statutory
rates in Wisconsin between 2021 and 2022.

Figure 3: Marginal Tax Rates for Hypothetical Married Couples Filing Jointly in Wisconsin
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Due to personal exemptions and standard deductions, the effective rate is zero and lower
than the statutory rate for low-income couples. The effective rate is higher than the statu-
tory rate for middle-income couples. This is mainly due to the phase-out of standard
deductions. Because standard deductions decline at a rate of 19.778%, each additional
dollar increases taxable income by $1.19778, so that the effective rate is 1.19778 times
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the statutory rate. Finally, the effective rate is equal to the statutory rate for high-income
couples where the standard deduction is zero. Guo and Williams (2019) discuss in more
details how the effective rate could deviate from the statutory rate due to various tax cred-
its.

Accounting for exemptions and deductions, Wisconsin is still a state with a high effective
marginal tax rate and a high level of income tax progressivity. To see this, for each state,
we calculate the effective marginal tax rates for three hypothetical married couples filing
jointly. As above, we assume each married couple is a two-earner family with no children,
and the only difference across the three couples in the same state is household income,
which is split evenly between the two earners in each family. For each state, we set the
household income of the three couples to $10 thousand, $70 thousand, and $1 million,
respectively.1 Using TAXSIM, we calculate the effective marginal tax rate for each married
couple in each state. We use the effective rate faced by the middle-income ($70 thousand)
couple as a measure of the level of the tax rate for the average household, and use the
difference between the effective rate faced by the high-income ($1 million) couple and
the effective rate faced by the low-income ($10 thousand) couple as a measure of the
progressivity of the individual income tax in each state. Figure 4 plots the two measures
for each state and the District of Columbia. Wisconsin is near the top of the distribution
for each of the two measures.

1.2 Tax Distribution

Table 2 reports the distribution of the Wisconsin individual income tax in 2021. On aver-
age, the state individual income tax accounts for 3.94% of household income. This av-
erage tax rate increases from 1.09% for households in the second quintile of the income
distribution to 5.49% for households in the top 1% of the income distribution. Relative
to income, taxes are more concentrated among households in the top of the income dis-
tribution. For example, households in the top 1% of the income distribution account for
17.04% of total income and 23.71% of the state’s total individual income tax revenue.

1.3 Federal Individual Income Tax and Pass-through Income

Wisconsin’s individual income tax is levied on top of the federal individual income tax,
which is also progressive. Moreover, both the federal and state taxes apply to income
from pass-through businesses, which is concentrated among households in the top of the
income distribution.

Figure 5 plots the federal marginal tax rates for the same hypothetical married couples
used in figure 3. Similar to the state individual income tax, the federal statutory marginal

1$70,000 is the approximate 2021 median household income in the United States (United States Census Bureau, 2022).
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Figure 4: Effective Marginal Tax Rates for Hypothetical Married Couples Filing Jointly in Each
State
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Table 2: Wisconsin Individual Income Tax in 2021

Average Share of

Income distribution income ($) tax ($) tax rate (%) income (%) tax (%)

0–20 percent 521 15 2.96 0.16 0.12
20–40 percent 19,519 214 1.09 5.83 1.62
40–60 percent 39,831 1,024 2.57 11.90 7.76
60–80 percent 69,312 2,447 3.53 20.70 18.53
80–95 percent 127,816 5,269 4.12 28.63 29.92
95–99 percent 263,478 12,113 4.60 15.74 18.34
99–100 percent 1,141,408 62,635 5.49 17.04 23.71
All 66,961 2,641 3.94
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tax rate is not always equal to the effective rate due to various deductions and tax credits.
For very low-income households, the effective federal tax rate is negative because (1)
taxable income (gross income minus deductions and exemptions) is zero, and (2) the
earned income tax credit, which is refundable, increases with gross income. As household
income increases, the earned income tax credit starts to phase out, causing the effective
federal tax rate to be larger than the statutory rate. For households with incomes between
$150,000 and $160,000, the effective federal tax rate is 50% and much higher than the
statutory rate. This is due to the phase out of the Economic Impact Payments which were
enacted by the American Rescue Plan act of 2021.

For a married couple whose income is around $70,000, both the statutory and the effective
rates are 12%. There is also a payroll/FICA tax rate of 7.65%, so that the total rate at the
federal level is 19.65%. Adding the 6.35% effective rate at the state level, the total rate for
the couple is 25.95%.

Figure 5: Federal Marginal Tax Rates for Hypothetical Married Couples Filing Jointly in Wisconsin
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Table 3 reports the distributions of federal individual income tax and pass-through income
among Wisconsin households in 2019. It is based on the state data from the Statistics of
Income program of the Internal Revenue Service (2022). While the data is available until
2020, we use the 2019 data to eliminate the impact of the COVID-19 pandemic.

For each income group, the second column reports the average tax rate, defined as the
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ratio between total federal tax liability and adjusted gross income. On average, the federal
individual income tax accounts for 12.24% of Wisconsin household income in 2019. This
average tax rate increases from 1.16% among households with income between $1 and
$10,000 to 26.71% for households with income at $1 million or more.

Following Williams (2021), we define pass-through income as the sum of (1) partnership/S-
corp net income (less loss) and (2) business or profession net income (less loss) reported
on the federal tax returns. For each income group, the third column reports the share of
households with pass-through income. Because the IRS reports the number of house-
holds with each of the two types of pass-through income separately, if some households
report both types of pass-through income, there would be double counting when we add
the two numbers together. With this in mind, the third column shows that high-income
households are more likely to have pass-through income. For example, while the last row
of the table shows that only 17.33% of all households reported any pass-through income,
the penultimate row suggests that almost all households with income above $1 million
have pass-through income.

The last column in table 3 reports the pass-through income from each income group as
a share of the total pass-through income from all income groups. It shows that pass-
through income is highly concentrated among high-income households: about 42% of all
pass-through income is reported by households whose income is $1 million or more, 55%
by households whose income is $500 thousand or more, and 75% by households whose
income is $200 thousand or more.

Table 3: Federal Individual Income Tax in Wisconsin, 2019

Pass-through income

Income group ($) Average tax rate (%) % nonzero % of all

Less than 1 -0.41 43.87 -5.93
1 to 10,000 1.16 9.59 0.51
10,000 to 25,000 2.70 13.17 2.90
25,000 to 50,000 5.49 11.12 4.26
50,000 to 75,000 7.54 15.59 4.33
75,000 to 100,000 8.26 19.87 4.53
100,000 to 200,000 11.01 26.13 14.07
200,000 to 500,000 17.13 49.26 20.23
500,000 to 1,000,000 23.88 77.94 13.18
1,000,000 or more 26.71 101.67 41.93

All 12.24 17.33 100.00
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2 A Model of the Wisconsin Economy and Tax System

This section presents a model of the Wisconsin economy and its tax system. We build on
the work by Williams (2021), which in turn is based on previous works by Schmitt-Grohé
and Uribe (2003) and Uribe and Schmitt-Grohé (2017). The model assumes Wisconsin is
a small open economy with free capital mobility but no labor mobility, i.e., capital can move
freely into and out of the state, but labor cannot. Both the federal and state governments
impose taxes on households and firms in the state. The state government has to balance
its budget in each period, but the federal government does not have to balance its budget
in the state.

Our model is different from the one in Williams (2021) in two important ways. First,
Williams (2021) assumes worker productivity is fixed, so labor supply is the main channel
through which households adjust to changes in the tax rate. In our model, worker pro-
ductivity is endogenous. In addition to labor supply, workers will also adjust their skills in
response to changes in the tax rate. We find that skill investment is an important channel
through which tax reforms could affect the economy in the long run.

Second, Williams (2021) assumes the state tax revenue has no use, and only transfers
from the federal government are valued by the households. In his model, all state tax
revenue, and a large part of the federal tax revenue, are wasted. In contrast, we allow
the state government to make transfers to the household, and allow the household to
value consumption expenditures from both the federal and the state government. Accord-
ingly, all tax revenues are useful, and lower tax rates are not necessarily a priori welfare
improving.

2.1 Household

There is a representative household who lives forever. In each period 𝑡, the household
chooses 𝑐𝑡, 𝑛1,𝑡, 𝑛2,𝑡, 𝑥𝑡, 𝑑𝑡,and 𝑠𝑡 to solve

max
∞
∑

𝑡=0
𝛽 𝑡𝑢(𝑐𝑡, 𝑐𝑡−1, 𝐺𝑡, 𝑛𝑡 = 𝑛1,𝑡 + 𝑛2,𝑡) (1)

s.t. 𝜌𝑡(𝑤𝑡ℎ𝑡𝑛1,𝑡 + 𝑠𝑡−1𝜋𝑡 − 𝑟𝑡−1𝑑𝑡−1) + 𝑇𝑡 + 𝑑𝑡 = (2)

𝑑𝑡−1 + (1 + 𝜏𝑐,𝑡)𝑐𝑡 + (1 + 𝜏𝑥,𝑡)𝑥𝑡 + 𝑝𝑡(𝑠𝑡 − 𝑠𝑡−1)

ℎ𝑡+1 = (1 − 𝛿ℎ)ℎ𝑡 + 𝑧(ℎ𝑡𝑛2,𝑡)𝛾1𝑥
𝛾2
𝑡 , (3)

where 𝛽 is the discount factor, and 𝑢(𝑐𝑡, 𝑐𝑡−1, 𝐺𝑡, 𝑛1,𝑡 + 𝑛2,𝑡) is the flow utility in period 𝑡 that
depends on (private) consumption in the current period 𝑐𝑡, consumption in the previous
period 𝑐𝑡−1, government expenditures 𝐺𝑡, and labor supply 𝑛𝑡 = 𝑛1,𝑡 + 𝑛2,𝑡.
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𝑛1,𝑡 is the work time that results in labor income 𝑤𝑡ℎ𝑡𝑛1,𝑡, where ℎ𝑡 is the household’s
productivity or human capital, and 𝑤𝑡 is the wage rate per unit of human capital. The
household also receives dividend income 𝑠𝑡−1𝜋𝑡, where 𝜋𝑡 is firm profits and 𝑠𝑡−1 is the
household’s share of the firm determined in the previous period. Both types of income are
taxable. Given the interest rate 𝑟𝑡−1 and debt level 𝑑𝑡−1 determined in the previous period,
the household makes an interest payment of 𝑟𝑡−1𝑑𝑡−1, and receives a deduction in the same
amount when filing for the income tax. After-tax income, 𝜌𝑡(𝑤𝑡ℎ𝑡𝑛1,𝑡 + 𝑠𝑡−1𝜋𝑡 − 𝑟𝑡−1𝑑𝑡−1), is

𝜌𝑡(𝑤𝑡ℎ𝑡𝑛1,𝑡 + 𝑠𝑡−1𝜋𝑡 − 𝑟𝑡−1𝑑𝑡−1) = 𝑤𝑡ℎ𝑡𝑛1,𝑡 + 𝑠𝑡−1𝜋𝑡 − 𝑟𝑡−1𝑑𝑡−1
− 𝜏𝑓𝑦,𝑡(𝑤𝑡ℎ𝑡𝑛1,𝑡 + 𝜃𝑐𝑠𝑡−1𝜋𝑡 − 𝑟𝑡−1𝑑𝑡−1 − 𝛾𝑓𝑡 )

− 𝜏𝑠𝑦,𝑡(𝑤𝑡ℎ𝑡𝑛1,𝑡 + 𝜃𝑐𝑠𝑡−1𝜋𝑡 − 𝑟𝑡−1𝑑𝑡−1 − 𝛾𝑠𝑡 )

(4)

where 𝜏𝑓𝑦,𝑡 and 𝛾𝑓𝑡 are the federal individual income tax rate and deductions/exemptions,
and 𝜏𝑠𝑦,𝑡 and 𝛾𝑠𝑡 are the state individual income tax rate and deductions.

𝑇𝑡 is the amount of government transfers, 𝑑𝑡 is the debt level chosen in the current period,
𝜏𝑐,𝑡 is the tax rate on consumption goods, 𝜏𝑥,𝑡 is the tax rate on goods 𝑥𝑡 used to produce
the household’s human capital in the next period ℎ𝑡+1. Following Ben-Porath (1967), we
assume ℎ𝑡+1 depends on the current level of human capital ℎ𝑡, a depreciation rate 𝛿ℎ,
learning ability 𝑧, learning time 𝑛2,𝑡 and goods input 𝑥𝑡. Finally, 𝑝𝑡 is the price of one share
of the firm, 𝑠𝑡.

The law of motion for human capital implies

𝑥𝑡 =
(

ℎ𝑡+1 − (1 − 𝛿ℎ)ℎ𝑡

𝑧(ℎ𝑡𝑛2,𝑡)𝛾1

)
1
𝛾2
. (5)

Substituting this into the budget constraint, we have

𝜌𝑡(𝑤𝑡ℎ𝑡𝑛1,𝑡 + 𝑠𝑡−1𝜋𝑡 − 𝑟𝑡−1𝑑𝑡−1) + 𝑇𝑡 + 𝑑𝑡 =

𝑑𝑡−1 + (1 + 𝜏𝑐,𝑡)𝑐𝑡 + (1 + 𝜏𝑥,𝑡)
(

ℎ𝑡+1 − (1 − 𝛿ℎ)ℎ𝑡

𝑧(ℎ𝑡𝑛2,𝑡)𝛾1

)
1
𝛾2
+ 𝑝𝑡(𝑠𝑡 − 𝑠𝑡−1). (6)

Let 𝜆𝑡 be the Lagrange multiplier for this budget constraint. The first order conditions for
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𝑐𝑡, 𝑛1,𝑡, 𝑛2,𝑡, 𝑑𝑡, 𝑠𝑡 and ℎ𝑡+1 are

𝜆𝑡(1 + 𝜏𝑐,𝑡) = 𝑢1(𝑐𝑡, 𝑐𝑡−1, 𝐺𝑡, 𝑛𝑡) + 𝛽𝑢2(𝑐𝑡, 𝑐𝑡−1, 𝐺𝑡, 𝑛𝑡) (7)

𝑢4(𝑐𝑡, 𝑐𝑡−1, 𝐺𝑡, 𝑛𝑡) = −𝜆𝑡𝑤𝑡ℎ𝑡(1 − 𝜏𝑦,𝑡) (8)

𝑢4(𝑐𝑡, 𝑐𝑡−1, 𝐺𝑡, 𝑛𝑡) = 𝜆𝑡(1 + 𝜏𝑥,𝑡)
𝜕𝑥𝑡

𝜕𝑛2,𝑡
(9)

𝜆𝑡 = 𝛽𝜆𝑡+1(1 + (1 − 𝜏𝑦,𝑡)𝑟𝑡) (10)

𝜆𝑡𝑝𝑡 = 𝛽𝜆𝑡+1(𝑝𝑡+1 + (1 − 𝜏𝑦,𝑡+1𝜃𝑐)𝜋𝑡+1) (11)

𝜆𝑡(1 + 𝜏𝑥,𝑡)
𝜕𝑥𝑡

𝜕ℎ𝑡+1
= 𝛽𝜆𝑡+1(𝑤𝑡+1𝑛1,𝑡+1(1 − 𝜏𝑦,𝑡+1) − (1 + 𝜏𝑥,𝑡+1)

𝜕𝑥𝑡+1

𝜕ℎ𝑡+1
), (12)

where 𝑢𝑖(𝑐𝑡, 𝑐𝑡−1, 𝐺𝑡, 𝑛𝑡) is the partial derivative of 𝑢(𝑐𝑡, 𝑐𝑡−1, 𝐺𝑡, 𝑛𝑡) with respect to its 𝑖th argu-
ment, and

𝜕𝑥𝑡

𝜕𝑛2,𝑡
= −

𝛾1
𝛾2
𝑛
− 𝛾1

𝛾2
−1

2,𝑡

(

ℎ𝑡+1 − (1 − 𝛿ℎ)ℎ𝑡

𝑧ℎ𝛾1
𝑡

)1∕𝛾2
(13)

𝜕𝑥𝑡

𝜕ℎ𝑡+1
= 1

𝛾2
(ℎ𝑡+1 − (1 − 𝛿ℎ)ℎ𝑡)

1
𝛾2
−1(𝑧(ℎ𝑡𝑛2,𝑡)𝛾1)

− 1
𝛾2 (14)

𝜕𝑥𝑡

𝜕ℎ𝑡
= −[1 − 𝛿ℎ + 𝛾1(ℎ𝑡+1∕ℎ𝑡 − 1 + 𝛿ℎ)]

𝜕𝑥𝑡

𝜕ℎ𝑡+1
. (15)

2.2 Firms

Following Williams (2021), we assume there are three types of firms: a fraction 𝜃𝑐 are
C-corporations, 𝜃𝑝 are pass-throughs, and 𝜃𝑔 are non-profits and government. All types
produce with a common production function 𝐹 (𝑘, 𝑙) = 𝐴𝑘𝛼𝑙1−𝛼, where 𝑘 is (physical) capital
and 𝑙 is labor input measured in efficiency units. Each type 𝑜 ∈ {𝑐, 𝑝, 𝑔} faces a different
tax 𝜏𝑜,𝑡 on its net income in period 𝑡, which is taken to be output minus the wage bill and
a depreciation allowance with rate 𝛿. Let 𝑖𝑜,𝑡 be the investment of a type-𝑜 firm in period 𝑡.
The after-tax profit 𝜋𝑜,𝑡 of the firm is

𝜋𝑜,𝑡 = 𝐹 (𝑘𝑜,𝑡, 𝑙𝑜,𝑡) −𝑤𝑡𝑙𝑜,𝑡 − 𝑖𝑜,𝑡 − 𝜏𝑜,𝑡(𝐹 (𝑘𝑜,𝑡, 𝑙𝑜,𝑡) −𝑤𝑡𝑙𝑜,𝑡 − 𝛿𝑘𝑜,𝑡). (16)

C-corporations face the combined federal and state corporate tax denoted as 𝜏𝑐,𝑡 = 𝜏𝑓𝑐,𝑡 +
𝜏𝑠𝑐,𝑡, pass-throughs face the combined federal and state personal income tax rate 𝜏𝑝,𝑡 =
𝜏𝑓𝑝,𝑡 + 𝜏𝑠𝑝,𝑡, and non-profits are not taxed. Because the ownership of pass-through busi-
nesses is particularly concentrated among high-income earners, the tax rate on pass-
through income is allowed to differ from the tax rate on other sources of income, e.g., 𝜏𝑓𝑦,𝑡
and 𝜏𝑠𝑦,𝑡.
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In general, firms of different types facing different tax rates will choose different levels of
capital and labor. In order to preserve simple aggregation, following Williams (2021), we
assume firms hire from a common labor market, and the shares of the different types are
fixed over time, such that, for any 𝑜 ∈ {𝑐, 𝑝, 𝑔}, 𝑘𝑜,𝑡 = 𝜃𝑜𝑘𝑡, 𝑙𝑜,𝑡 = 𝜃𝑜𝑙𝑡 and 𝑖𝑜,𝑡 = 𝜃𝑜𝑖𝑡, where 𝑘𝑡,
𝑙𝑡 and 𝑖𝑡 are aggregate capital, labor and investment at time 𝑡, and the total profit 𝜋𝑡 of all
firms at time 𝑡 is

𝜋𝑡 =
∑

𝑜
𝜋𝑜,𝑡 = 𝐹 (𝑘𝑡, 𝑙𝑡) −𝑤𝑡𝑙𝑡 − 𝑖𝑡 − 𝜏𝑓,𝑡(𝐹 (𝑘𝑡, 𝑙𝑡) −𝑤𝑡𝑙𝑡 − 𝛿𝑘𝑡), (17)

where
𝜏𝑓,𝑡 =

∑

𝑜∈{𝑐,𝑝,𝑔}
𝜃𝑜𝜏𝑜,𝑡 (18)

is the average tax rate for firms at time 𝑡.

The firms are owned by the household, and they maximize the present discounted value
of profits,

∑

𝑡 𝛽 𝑡𝜆𝑡𝜋𝑡, by choosing labor, 𝑙𝑡, and investment, 𝑖𝑡. The first-order condition for
labor is

𝐹𝑙(𝑘𝑡, 𝑙𝑡) = 𝑤𝑡. (19)

Let 𝑘𝑡+1 = 𝑘𝑡(1 − 𝛿) + 𝑖𝑡 be the law of motion for capital. The first-order condition for 𝑘𝑡+1 is

𝜆𝑡 = 𝛽𝜆𝑡+1(1 + (1 − 𝜏𝑓,𝑡+1)(𝐹𝑘(𝑘𝑡+1, 𝑙𝑡+1) − 𝛿)). (20)

2.3 Government

There are two levels of government. The federal government imposes three types of
taxes: the individual income tax (with tax rate 𝜏𝑓𝑦,𝑡 and exemptions 𝛾𝑓𝑡 ), the corporate tax
(with tax rate 𝜏𝑓𝑐,𝑡), and the tax on pass-through businesses (with tax rate 𝜏𝑓𝑝,𝑡).

The federal government does not have to balance its budget in the state. Let 𝑅𝐸𝑉 𝑓
𝑡 be

the federal tax revenue from the state, 𝐺𝑓
𝑡 be federal (consumption) expenditures in the

state, and 𝑇 𝑓
𝑡 be the federal transfers to the household in the state. We assume

𝐺𝑓
𝑡 + 𝑇 𝑓

𝑡 = (1 + 𝑚𝑓
𝑡 )𝑅𝐸𝑉 𝑓

𝑡 , (21)

with 𝑚𝑓
𝑡 being a measure of the net transfers from the federal government to the state in

period 𝑡. Let 𝑠𝑓𝐺,𝑡 =
𝐺𝑓
𝑡

𝐺𝑓
𝑡 +𝑇

𝑓
𝑡

be the consumption share of federal expenditures in the state.

We assume 𝑠𝑓𝐺,𝑡 is time-invariant.

The state government imposes four types of taxes: the individual income tax (with tax
rate 𝜏𝑠𝑦,𝑡 and exemptions 𝛾𝑠𝑡 ), the corporate tax (with tax rate 𝜏𝑠𝑐,𝑡), the tax on pass-through
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businesses (with tax rate 𝜏𝑠𝑝,𝑡), and sales taxes on consumption (with tax rate 𝜏𝑐,𝑡) and
goods input for skill production (with tax rate 𝜏𝑥,𝑡).

Let 𝑅𝐸𝑉 𝑠
𝑡 be the state tax revenue in period 𝑡, 𝐺𝑠

𝑡 be state government expenditures, and
𝑇 𝑠
𝑡 be the transfers from the state government to the household. We assume the state

government must balance its budget in each period, so that

𝐺𝑠
𝑡 + 𝑇 𝑠

𝑡 = 𝑅𝐸𝑉 𝑠
𝑡 (22)

for each 𝑡. Let 𝑠𝑠𝐺,𝑡 =
𝐺𝑠
𝑡

𝐺𝑠
𝑡+𝑇

𝑠
𝑡

be the consumption share of state government expenditures.
We assume 𝑠𝑠𝐺,𝑡 is time-invariant.

The combined federal and state government expenditures in period 𝑡 is 𝐺𝑡 = 𝐺𝑓
𝑡 +𝐺𝑠

𝑡 . The
combined federal and state transfers to the household in period 𝑡 is 𝑇𝑡 = 𝑇 𝑓

𝑡 + 𝑇 𝑠
𝑡 .

2.4 Equilibrium

In equilibrium, both the household and the firms’ decisions must be optimal, and they must
be consistent with each other and the government’s policies. In particular, the government
expenditures 𝐺𝑡 and transfers 𝑇𝑡 taken as given by the household must be consistent with
those determined by the federal and state governments.

Assuming workers cannot move across the state border, labor demand 𝑙𝑡 must equal
labor supply ℎ𝑡𝑛1,𝑡. Since capital can move freely across the state border, capital demand
𝑘𝑡 does not have to equal its supply in the state, −𝑑𝑡. Instead, we assume the interest rate
𝑟𝑡 faced by the household and firms in the state is given by

(1 − 𝜏𝑓𝑦,𝑡 − 𝜏𝑠𝑦,𝑡)𝑟𝑡 = (1 − 𝜏𝑓𝑦,𝑡)𝑟
∗
𝑡 , (23)

where 𝑟∗𝑡 is determined outside the state and could be viewed as the interest rate faced
by households and firms in states with no individual income tax (𝜏𝑠𝑦,𝑡 = 0).

2.5 Steady State

We now describe how some of the key variables are determined in the steady state,
where all variables are time invariant. These expressions are useful for understanding
the effects of the tax reforms described in the next section. For brevity, we ignore the 𝑡
subscript unless it is helpful.

Combining the first-order condition for labor demand 𝑙 (equation 19)and the equilibrium
condition where labor demand equals to labor supply 𝑙 = ℎ𝑛1, we have

𝑤 = (1 − 𝛼)𝐴
(

𝑘
ℎ𝑛1

)𝛼

. (24)
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Combining the first-order conditions for work time 𝑛1 and learning time 𝑛2 from the house-
hold, we have

𝑛2 =
(

𝛾1(1 + 𝜏𝑥)
𝛾2𝑤ℎ(1 − 𝜏𝑦)

)

𝛾2
𝛾1+𝛾2

(

𝛿ℎℎ
𝑧ℎ𝛾1

)
1

𝛾1+𝛾2
. (25)

Combining the first-order condition for household debt 𝑑𝑡 from the household and the first
order condition for capital 𝑘𝑡+1 (equation 20) from the firm, we have

(1 − 𝜏𝑓𝑦 )𝑟
∗

1 − 𝜏𝑓
+ 𝛿 = 𝐹𝑘(𝑘, ℎ𝑛1) = 𝛼𝐴

(

𝑘
ℎ𝑛1

)𝛼−1

. (26)

Combining the first-order condition for household debt 𝑑𝑡 with the first order condition for
human capital in the next period ℎ𝑡+1, we have

1 − 𝜏𝑦
1 + 𝜏𝑥

𝑤𝑛1 =
(1 − 𝜏𝑦)𝑟 + (1 − 𝛾1)𝛿ℎ

𝛾2
(𝛿ℎℎ)

1
𝛾2
−1(𝑧(ℎ𝑛2)𝛾1)

− 1
𝛾2 . (27)

Combining the first-order conditions for current consumption 𝑐𝑡 and work time 𝑛1,𝑡, we have

1 − 𝜏𝑦
1 + 𝜏𝑐

𝑤ℎ = −
𝑢𝑛(𝑐, 𝑐−1, 𝐺, 𝑛)

𝑢𝑐(𝑐, 𝑐−1, 𝐺, 𝑛) + 𝛽𝑢𝑐−1(𝑐, 𝑐−1, 𝐺, 𝑛)
. (28)

3 Quantitative Analysis

We first calibrate the model to match the Wisconsin economy and its current tax system,
and then use it to evaluate the effects of lower individual income tax rates.

3.1 Calibration

We assume the flow utility in period 𝑡 is

𝑢(𝑐𝑡, 𝑐𝑡−1, 𝐺𝑡, 𝑛𝑡) = log(𝑐𝑡 − 𝜅
𝑛1+𝜔𝑡

1 + 𝜔
) (29)

𝑐𝑡 = {𝜙(𝑐𝑡 − 𝑏𝑐𝑡−1)
𝜈−1
𝜈 + (1 − 𝜙)𝐺

𝜈−1
𝜈

𝑡 }
𝜈

𝜈−1 (30)

Following Sims and Wolff (2018), we assume the relative importance of private consump-
tion is 𝜙 = 0.8, the degree of consumption habit is 𝑏 = 0.722, and the elasticity of substitu-
tion between private and government consumption is 𝜈 = 0.285. With 𝜈 < 1, consumption
𝑐 and government spending 𝐺 are complements. Other things equal, a reduction in 𝐺
resulting from lower tax revenue would reduce the marginal utility of consumption and,
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in turn, labor supply 𝑛. As a result, lowering the tax rate does not necessarily lead to
economic growth or improve welfare.

Following Williams (2021), we set

▪ 𝜔 = 1. This is the elasticity of labor supply in the special case where households do
not value government expenditures (𝜙 = 1) and have no consumption habit (𝑏 = 0).
Unit aggregate labor supply elasticities are common in the macroeconomics liter-
ature (e.g., Prescott, 2004), although most microeconomic studies estimate lower
labor supply elasticities. Chetty et al. (2011) and Keane and Rogerson (2012) dis-
cuss how aggregate elasticities capture different adjustment margins, and so small
micro elasticities are consistent with large aggregate elasticities.

▪ the labor share to 1 − 𝛼 = 0.599. This is the average of the total labor share from
2010 to 2020, where the total labor share in each year is the sum of the payroll labor
share (which accounts for wages and salaries) and the proprietor’s labor share. The
payroll labor share is estimated using state-level data from the Bureau of Economic
Analysis (BEA), while the proprietor’s labor share is estimated using national data
on Major Sector Productivity and Costs from the BEA.

▪ the physical capital depreciation rate to 𝛿 = 0.075. This is based on the BEA’s
national data in the Fixed Assets Tables.

▪ the share of C-corporations to 𝜃𝑐 = 0.431, and the share of pass-through businesses
to 𝜃𝑝 = 0.424. These are the payroll shares estimated from the County Business
Patterns and the Nonemployer Statistics.

▪ the net transfers from the federal government to the state to 𝑚𝑓 = 0.13, and the
consumption share of federal expenditures in the state to 𝑠𝑓𝐺 = 0.538. These are
calibrated using data on federal spending in Wisconsin from the Rockefeller Institute
of Government (2021), data on Personal Income by State from the BEA, and the
IRS Statistics of Income data on federal tax revenue raised within Wisconsin. Net
transfers are defined as personal current transfer receipts minus contributions for
government social insurance. Federal government consumption 𝐺𝑓

𝑡 is the difference
between federal expenditures in Wisconsin and net transfers.

▪ the national interest rate to 𝑟∗ = 0.04 and the discount factor to 𝛽 = 1∕(1+(1−𝜏𝑓𝑦 )𝑟
∗) =

0.97.

Because pass-through income is highly concentrated among households in the top of the
income distribution, we set the state tax rate for pass-through businesses to 𝜏𝑠𝑝 = 0.0765,
the top marginal rate for the individual income tax in Wisconsin, and set the federal tax rate
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for pass-through businesses to 𝜏𝑓𝑝 = 0.37, the top marginal rate for the federal individual
income tax.

Williams (2021) uses a lower federal rate 𝜏𝑓𝑝 = 0.28 to account for the 20% deductions
created by the Tax Cuts and Jobs Act of 2017. However, not all households are eligible
for the deductions. For example, in 2021, married couples with taxable income above
$329,800 and single filers with taxable income above $164,900 are not eligible. The
results reported below are similar when we use either the lower value 𝜏𝑓𝑝 = 0.28 or some
value in between.

In 2021, the median household income in Wisconsin was $69,934 (United States Census
Bureau, 2022). Figure 3 shows that the statutory marginal tax rate for married couples fil-
ing jointly with this median income is 5.3%, and the effective rate is 6.35%. The difference
is due to the standard deduction, which phases out with income at a rate of 19.778%.
Accordingly, we set the state individual income tax rate to 𝜏𝑠𝑦 = 0.0635. Figure 5 shows
that, for married couples filing jointly with the median income, the federal marginal tax rate
is 12%. Adding the payroll/FICA rate of 7.65%, we set the federal individual income tax
rate to 𝜏𝑓𝑦 = 0.1965. These marginal rates are higher than the average tax rates for the
median-income household shown in tables 2 and 3. The differences are accounted by
deductions and exemptions, 𝛾𝑓 and 𝛾𝑠, calibrated below.

We normalize total factor productivity to 𝐴 = 1, and set 𝜏𝑥 = 0 so that educational ex-
penditures are not taxed. We set the human capital depreciation rate to 𝛿ℎ = 0.035. This
is in the middle of the estimates used in the literature. For example, Heckman et al.
(1998) assume human capital does not depreciate (𝛿ℎ = 0), while Fan et al. (2022) find
the depreciation rate is over 8%.

According to the Annual Fiscal Report of the State of Wisconsin (2022), 24.2% of its Gen-
eral Purpose Revenue was budgeted for aids to individuals. We take this as a measure
of the state transfers to households and set 𝑠𝑠𝐺 = 1 − 0.242 = 0.758.

The remaining parameters are chosen so that some steady-state statistics in the model
match their values in the data. There are 9 parameters and 9 moments. The first two
moments are (1) work time as a share of total discretionary time and (2) learning time as
a share of total discretionary time. Assuming an individual has 14 hours of discretionary
time per day, and they spend 8 hours on either work or training, we set 𝑛1 + 𝑛2 = 0.571.
In the 60 years between age 6 and age 65, individuals in the U.S. spend about 14 years
on education on average. Adding the training time after individuals leave school, we set
𝑛2

𝑛1+𝑛2
= 0.25. These two moments imply 𝑛1 = 0.428 and 𝑛2 = 0.143. These values are

comparable with those used by Badel et al. (2020). They calculate the average work
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hours among individuals surveyed by the Panel Study of Income Dynamics, and find it
accounts for about 40% of their discretionary time.

The third moment is educational expenditures as a share of the state’s GDP. According to
the Organisation for Economic Co-operation and Development (2022), private spending
on education in the U.S. accounts for 1.89% of GDP in 2019, including 0.29% on primary
and secondary education and 1.6% on tertiary education. This ignores other expendi-
tures, such as early childhood education and on-the-job training. Gould and Blair (2020)
estimate that U.S. parents spend about $42 billion each year on early childhood care and
education, Additionally, they forgo roughly $30–35 billion in income because the high cost
leads many parents to leave the paid labor force, or reduce their paid work hours, to care
for their children. The direct cost and forgone income account for about 0.38% of U.S.
GDP. Adding all of these together, we assume educational expenditures account for 7.2%
of GDP.

The last six moments (and their values in the data) are: federal corporate income tax
revenue in Wisconsin as a share of the state’s GDP (1.02%), state corporate income tax
revenue as a share of state GDP (0.47%), federal individual income tax revenue (includ-
ing FICA) in Wisconsin as a share of the state’s GDP (13.8%), state individual income
tax revenue as a share of the state’s GDP (2.53%), personal consumption expenditures
as a share of the state’s GDP (70.7%), and sales taxes as a share of the state’s GDP
(2.08%). We obtain the state GDP and personal consumption expenditures from the Bu-
reau of Economic Analysis, obtain the state tax revenues from the Wisconsin Department
of Revenue, and obtain the federal tax revenues in Wisconsin from the IRS. We use the
data in 2019 to avoid the impact of the COVID-19 pandemic. The numbers are similar in
other years. For example, state individual income tax revenue as a share of the state’s
GDP is 2.5% in 2021, only slightly smaller than the value of 2.53% in 2019.

Given these statistics, we find the effective consumption tax rate is 𝜏𝑐 = 3.39%, the ef-
fective federal corporate tax rate is 𝜏𝑓𝑐 = 15.7%, the effective state corporate tax rate is
𝜏𝑠𝑐 = 7.24%, the deductions for the federal individual income tax is 𝛾𝑓 = 0.062, the de-
ductions for the state individual income tax is 𝛾𝑠 = 0.211, the steady-state debt level is
𝑑 = −0.603 (which implies a positive level of savings), and the three parameters in the
human capital production function are (𝑧, 𝛾1, 𝛾2) = (0.143, 0.518, 0.252), which are within the
range of values used in the literature (Browning et al., 1999).

3.2 Effects of Lower Individual Income Tax Rates

With the calibrated model, we show what happens when we reduce state individual in-
come tax rates. The related parameters are 𝜏𝑠𝑦 and 𝜏𝑠𝑝. As shown previously, 𝜏𝑠𝑝 is effec-
tively the top statutory rate shown in table 1, while 𝜏𝑠𝑦 is the effective marginal rate for the
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median-income ($69,934 in 2021) household, which is 1.19778 times the second-highest
statutory rate shown in table 1.

We consider three values for the second-highest statutory rate, (4%, 3.25%, 2.5%), and
five values for the top statutory rate, (6%, 5%, 4%, 3.25%, 2.5%). Because the top statu-
tory rate must be (weakly) higher than the second-highest statutory rate, these values
give us 12 options, which are listed in table 4.

Table 4: Alternative Statutory Marginal Tax Rates (%)

First Second Third Fourth

Current policy
3.54 4.65 5.3 7.65

Three brackets
3.54 4.0 4.0 6.0
3.54 4.0 4.0 5.0

Two brackets
3.54 4.0 4.0 4.0
3.25 3.25 3.25 6.0
3.25 3.25 3.25 5.0
3.25 3.25 3.25 4.0
2.5 2.5 2.5 6.0
2.5 2.5 2.5 5.0
2.5 2.5 2.5 4.0
2.5 2.5 2.5 3.25

One bracket
3.25 3.25 3.25 3.25
2.5 2.5 2.5 2.5

While the model only incorporates two of the four statutory rates shown in table 1, because
the two lowest statutory rates must be (weakly) lower than the second-highest rate, all 12
options also reduce the second-lowest rate, and the 9 options where the second-highest
rate is less than 3.54% also reduce the lowest statutory rate. The policies considered also
feature bracket collapse, including two flat tax proposals that collapse the tax structure into
a single bracket.

One of the flat-tax rates we consider is 3.25%. The impact of switching to such a flat
rate on Wisconsin’s tax revenue was evaluated recently by the state’s Legislative Fiscal
Bureau (Legislative Fiscal Bureau, 2023c). The Legislative Fiscal Bureau’s methodology
does not consider behavioral responses from households and firms and does not provide
estimates of the response of investment, labor supply, or human skills upgrading. We
provide a more comprehensive analysis of this policy and other options that lower the
state’s individual income tax rates in the following.
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For each option listed in table 4, we set 𝜏𝑠𝑝 to the top statutory rate, and set 𝜏𝑠𝑦 to 1.19778
times the second-highest statutory rate. We solve the steady state under the new param-
eter values, and compare it with the steady state in the baseline calibration.

Table 5 reports the effects of each option on capital 𝑘, labor 𝑙, and output 𝐹 (𝑘, 𝑙). The
value in each cell represents the percentage change in the outcome variable when we
move from the current statutory rates to the lower rates given by the column and row
titles. For example, the first number in the top panel shows that lowering the top statutory
rate to 6% (from 7.65%) and the second-highest rate to 4% (from 5.3%) would raise the
state’s capital stock by 2.30%; the first number in the middle panel shows that the reform
would increase the state’s labor supply (measured in efficiency units) by 1.68%; and the
first number in the bottom panel shows that the reform would increase the state’s output
by 1.93%. Unless noted otherwise, the same interpretation applies to the remaining tables
in this section.

Table 5: Effects on Capital, Labor and Output

Top Statutory Rate

2nd highest rate 6.00 5.00 4.00 3.25 2.50

Capital 𝑘
4.00 2.30 3.05 3.81
3.25 3.26 4.07 4.87 5.49
2.50 4.45 5.32 6.19 6.85 7.52

Labor 𝑙
4.00 1.68 2.05 2.42
3.25 2.63 3.05 3.48 3.80
2.50 3.82 4.29 4.78 5.15 5.52

Output 𝐹 (𝑘, 𝑙)
4.00 1.93 2.45 2.98
3.25 2.88 3.46 4.04 4.47
2.50 4.07 4.70 5.34 5.83 6.32

Reading across each row, the effects are larger as the top statutory rate gets smaller. Sim-
ilarly, reading down each column, the effects are larger as the second-highest statutory
rate gets smaller. This suggests that lowering the two statutory rates, either individually or
jointly, would raise the stocks of both capital and labor and, ultimately, output in Wisconsin.

Quantitatively, the effects are large. For example, the model suggests that reducing the
top two statutory rates to 4% would raise output by about 3%, switching to a flat rate of
3.25% would raise output by about 4.5%, and switching to a flat rate of 2.5% would raise
output by over 6%. Measured in 2021 dollars, the three options would raise the state’s
output by $9.12 billion, $13.71 billion, and $19.36 billion, respectively.
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Table 6: Effects on Output and State Tax Revenue: Billions of 2021 Dollars

Top Statutory Rate

2nd highest rate 6.00 5.00 4.00 3.25 2.50

Output
4.00 5.91 7.51 9.12
3.25 8.84 10.60 12.37 13.71
2.50 12.48 14.42 16.38 17.86 19.36

State Tax Revenue
4.00 -2.01 -2.16 -2.31
3.25 -3.02 -3.17 -3.33 -3.44
2.50 -4.02 -4.18 -4.34 -4.46 -4.58

While economic theories tend to predict a positive effect of tax cuts on economic growth,
there is little consensus on the magnitude of this effect. Some studies find no or even a
negative impact (e.g., Gale and Potter, 2002), while other studies find the effect is positive
and large (e.g., Romer and Romer, 2010; Barro and Redlick, 2011; Mertens and Ravn,
2013; Zidar, 2019). The differences are partly due to the empirical method used to identify
which tax cuts are exogenous and which are not. For example, the large effects estimated
by Romer and Romer (2010), Mertens and Ravn (2013) and Zidar (2019) are all based on
the more attractive narrative approach that uses historical records (such as congressional
records, economic reports, and presidential speeches) to identify tax changes that were
implemented for more exogenous reasons such as pursuing long-run growth or deficit
reduction. Moreover, Gale and Samwick (2017) find the effects of tax cuts depend on
how the tax cuts are financed. In particular, they find deficit-financed tax cuts are poorly
designed to stimulate long-term growth and that tax cuts financed by spending cuts are
more likely to have a positive impact on economic growth. Because our model requires
the state government to balance its budget period by period, by construction, all tax cuts
are financed by spending cuts.

It is not easy to compare our estimates, which focus on the long run, with the empirical
estimates in the literature, which tend to focus on the short run due to data and identifi-
cation issues. With this caveat in mind, some of the empirical estimates suggest that our
estimates are reasonable. For example, Mertens and Ravn (2013) find a one percentage
point cut in the average personal income tax rate raises real GDP per capita by 1.4% on
impact and by up to 1.8% after three quarters. When the second-highest statutory rate is
reduced from its current value of 5.3% to 3.25%, the effective tax rate 𝜏𝑠𝑦 for the house-
hold in the model is reduced by about 1.19778 × (5.3 − 3.25) = 2.46 percentage points.
According to the estimates by Mertens and Ravn (2013), this could raise output by up to
2.46 × 1.8 = 4.43% after three quarters, which is not very different from our estimate of
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4.47% in the long run.

The channels through which the two statutory rates affect the economy are different.
Because the top statutory rate affects the tax rate for pass-through businesses (𝜏𝑠𝑝), the
direct impact of a lower top statutory rate is that it reduces the average tax rate on firms
(equation 18). The lower tax rate on firms 𝜏𝑓 leads to an increase in investment and,
ultimately, the capital-labor ratio (equation 20, or equation 26 in the steady state). The
higher capital-labor ratio raises the wage rate (𝑤𝑡 in equation 19, or 𝑤 in equation 24 in
the steady state). This effect on the wage rate is shown in table 7. Reading across each
row, where the second-highest statutory rate is fixed, the percentage increase in the wage
rate rises as the top statutory rate falls. Other things equal, a larger wage raises labor
supply, ℎ𝑛1, by raising both human capital ℎ (equation 27) and work time 𝑛1 (equation 28).
As investment and labor supply increase, output also increases.

Table 7: Effects on the Wage Rate (𝑤)

Top Statutory Rate

2nd highest rate 6.00 5.00 4.00 3.25 2.50

4.00 0.25 0.39 0.54
3.25 0.25 0.39 0.54 0.65
2.50 0.25 0.39 0.54 0.65 0.76

In contrast, the second-highest statutory rate has no impact on either the capital-labor
ratio or the wage rate. The latter can be seen in table 7. Reading down each column,
where the top statutory rate is fixed, we see the effect on the wage rate is the same even
though the second-highest rate is changing. The direct effect of a lower second-highest
statutory rate is that it increases labor supply (ℎ in equation 27 and 𝑛1 in equation 28).
This induces investment by firms so that the capital-labor ratio remains unchanged, as
dictated by the exogenous interest rate 𝑟∗. As labor supply and investment increase,
output also increases.

The differences in the effects from changing the two statutory rates are a result of the
model assumption that all income from pass-through businesses is subject to the top
statutory rate, and all other income is subject to the second-highest statutory rate (scaled
up by a factor of 1.19778 due to the phase-out of standard deductions). In reality, not
all households with income from pass-through businesses are in the top income bracket,
so lowering the statutory rates for other income brackets could also have a direct impact
on investment and the wage rate. Similarly, the top income bracket may include some
households with no pass-through income, so that lowering the top statutory rate could
also have a direct impact on household human capital accumulation and labor supply.

Table 8 shows that lower tax rates raise human capital ℎ but reduce work time 𝑛1. More-
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over, the increase in human capital is due to more goods input 𝑥, while the effect on the
learning time 𝑛2 is negative. The negative effects on 𝑛1 and 𝑛2 follow from two model
features. First, household consumption 𝑐 and government expenditures 𝐺 are comple-
ments. Second, lowering the two tax rates reduces state tax revenue and, in turn, both
state and total government expenditures. The lower government expenditures 𝐺 reduces
the marginal utility of consumption 𝑢𝑐(𝑐, 𝑐−1, 𝐺, 𝑛). Other things equal, this has a negative
effect on both work time 𝑛1 (equation 28) and learning time 𝑛2 (equation 25). Given the
positive effects of lower tax rates on work time and learning time, discussed above, which
work through human capital accumulation, the total effects depend on the relative strength
of the two opposing forces. While we find a small negative effect under the current set of
parameters, the effect could be zero or even positive under other parameter values, espe-
cially when the parameter 𝑣 representing the elasticity of substitution between household
consumption 𝑐 and government expenditures 𝐺 is larger.

Table 8: Effects on Human Capital and Work Time

Top Statutory Rate

2nd highest rate 6.00 5.00 4.00 3.25 2.50

Human Capital ℎ
4.00 1.89 2.21 2.54
3.25 2.93 3.29 3.66 3.94
2.50 4.15 4.56 4.97 5.28 5.60

Work Time 𝑛1
4.00 -0.20 -0.16 -0.11
3.25 -0.29 -0.23 -0.17 -0.13
2.50 -0.32 -0.25 -0.18 -0.13 -0.07

Learning Time 𝑛2
4.00 -0.20 -0.16 -0.11
3.25 -0.29 -0.23 -0.17 -0.13
2.50 -0.32 -0.25 -0.18 -0.13 -0.07

Educational Expenditures 𝑥
4.00 4.07 4.60 5.14
3.25 6.30 6.89 7.49 7.94
2.50 8.79 9.45 10.12 10.62 11.14

Table 9 reports the effect on state tax revenue. Not surprisingly, lowering the two tax rates
significantly reduces individual income tax revenue. However, the effect on total revenue
is much smaller, both because the individual income tax accounts for less than one half
of total revenue, and because lowering the individual income tax rates raises the revenue
from other sources. In particular, more output leads to more corporate tax revenue, and
more consumption (table 12) leads to more sales tax revenue. Table 6 reports the effects
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on total revenue in billions of 2021 dollars, which are much smaller than the corresponding
effects on output.

Table 9: Effects on State Tax Revenue

Top Statutory Rate

2nd highest rate 6.00 5.00 4.00 3.25 2.50

Individual Income Tax
4.00 -21.55 -23.43 -25.32
3.25 -32.37 -34.34 -36.32 -37.80
2.50 -43.37 -45.46 -47.55 -49.13 -50.70

Corporate Income Tax
4.00 1.31 1.45 1.60
3.25 2.26 2.45 2.64 2.79
2.50 3.44 3.68 3.93 4.12 4.32

Sales Tax
4.00 1.97 2.44 2.92
3.25 2.98 3.51 4.03 4.43
2.50 4.22 4.80 5.38 5.83 6.27

Total Revenue
4.00 -9.81 -10.54 -11.27
3.25 -14.69 -15.44 -16.19 -16.75
2.50 -19.56 -20.33 -21.11 -21.70 -22.28

One benefit of having a model, such as the one in this paper, is that it allows us to account
for the behavioral responses by households and firms to policy changes. In contrast,
government agencies tend to estimate the static effects of policy changes by ignoring
the behavioral responses. While useful, the static effects could be significantly different
from the total effects incorporating behavioral responses, and policies based purely on
the static effects could lead to sub-optimal outcomes.

One related example is a recent report by the Wisconsin Legislative Fiscal Bureau (2023c).
The report estimates the changes in revenue from switching to a flat tax rate of 3.25%. It
finds that, in 2026, the first year when the new flat rate is fully implemented, the state’s tax
revenue would be $5,059 million lower than what it would have been under the current tax
schedule. Legislative Fiscal Bureau (2023a) projects that, under the current tax sched-
ule, the state’s total tax revenue in 2024 would be $22,391.4 million. Assuming the total
revenue in 2026 is 5% higher, switching to a flat rate of 3.25% would reduce the state’s
total revenue by 21.5%.

For comparison, we also estimate the static effects on state tax revenue using our model.
For each option listed in table 4, we calculate the new revenue by applying the new tax
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rates to the steady state outcomes under the current tax rates, and compare it with the
tax revenue under the current tax rates. Because we do not calculate the new steady
state under the new tax rates, this calculation ignores the behavioral responses and is
thus static.

Table 10 reports our estimates of the static effects on state tax revenue. Because we only
change the individual income tax rates, the effects on corporate income tax and sales tax
are zero by construction, and thus not reported in the table.

Table 10: Static Effects on State Tax Revenue

Top Statutory Rate

2nd highest rate 6.00 5.00 4.00 3.25 2.50

Individual Income Tax
4.00 -23.96 -26.48 -29.01
3.25 -35.37 -37.90 -40.42 -42.32
2.50 -46.79 -49.32 -51.84 -53.74 -55.63

Total Revenue
4.00 -11.93 -13.19 -14.45
3.25 -17.62 -18.87 -20.13 -21.08
2.50 -23.30 -24.56 -25.82 -26.76 -27.70

The estimates suggest that, in the absence of behavioral responses, switching to a flat
rate of 3.25% would reduce the state’s total tax revenue by 21.08%. This is very close to
the value of 21.5% implied by the LFB reports discussed above. This suggests that our
model does a good job in capturing the key features of the Wisconsin economy and its
tax system.

The static effects on individual income tax and total revenue are much larger (in absolute
values) than the total effects reported in table 9. For example, the total effect from switch-
ing to a flat rate of 3.25% is 20.5% smaller than the static effect (16.75% vs 21.08%). This
is not surprising given the positive effects of lower tax rates on capital, labor and output
discussed above, and the positive effects on consumption reported below.

Table 11 reports the effects on federal tax revenue in Wisconsin and the combined fed-
eral and state government consumption expenditures 𝐺 in Wisconsin. Due to the positive
effects on capital, labor and output, lower tax rates raise federal revenue in Wisconsin.
Because we assume government consumption expenditures as a share of government
revenue is fixed for both the federal and the state governments, and the positive effects
on federal revenue are smaller (in absolute values) than the negative effects on state rev-
enue, the combined federal and state government consumption expenditures in Wiscon-
sin declines in all cases. This reduction in 𝐺 reduces the marginal utility of consumption 𝑐
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and is responsible for the negative effects on both the work time 𝑛1 and the learning time
𝑛2 discussed above.

Table 11: Effects on Federal Revenue and Government Expenditures in Wisconsin

Top Statutory Rate

2nd highest rate 6.00 5.00 4.00 3.25 2.50

Federal Revenue
4.00 1.84 2.34 2.84
3.25 2.81 3.36 3.91 4.33
2.50 4.03 4.64 5.26 5.73 6.20

Government Consumption Expenditures 𝐺
4.00 -1.64 -1.52 -1.39
3.25 -2.43 -2.27 -2.11 -1.98
2.50 -3.03 -2.84 -2.64 -2.48 -2.33

Quantitatively, the negative effects on government expenditures 𝐺 are much smaller than
the effects on state tax revenue. This is partly because federal revenue in Wisconsin
is much larger than state revenue ($61.6 billion vs $19.6 billion in fiscal year 2021), so
that, relative to the reductions in state revenue and state consumption expenditures, the
increases in federal revenue and the associated federal government consumption expen-
ditures in Wisconsin are larger in dollars than they are in percentages. In other words,
the large presence of the federal government significantly reduces the negative effects of
lower state tax rates on total government consumption expenditures in the state.

Finally, table 12 reports the effects on after-tax income, consumption and utility. The
effects are positive in all cases. In particular, the model suggests that switching to a flat
rate of 3.25% would raise after-tax income by 5.27%, consumption by 4.43%, and utility
by 1.15%.2

3.3 A 10% Reduction in 𝜏𝑠𝑦

In his 2023–2025 budget, Governor Tony Evers announced a 10% tax cut for single fil-
ers at or below $100,000 in annual adjusted gross income and married-joint filers at or
below $150,000 (Evers, 2023). The credit would gradually phase out for single filers with
adjusted gross incomes between $100,000 and $120,000 and married-joint filers with in-
comes between $150,000 and $175,000. Below the start of the phase-out thresholds, the
credit will have a $100 minimum for single and married-joint filers and a $50 minimum for
married-separate filers.

In the model, a 10% reduction in 𝜏𝑠𝑦 raises the state’s capital stock, labor supply and
output by 0.38%, after-tax income by 0.61% and consumption by 0.43%. It reduces the

2The steady-state change in utility is an upper bound on the welfare effect of the tax cut.
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Table 12: Effects on After-tax Income, Consumption and Utility

Top Statutory Rate

2nd highest rate 6.00 5.00 4.00 3.25 2.50

After-tax Income 𝜌
4.00 2.47 2.97 3.47
3.25 3.74 4.30 4.85 5.27
2.50 5.25 5.86 6.48 6.95 7.42

Consumption 𝑐
4.00 1.97 2.44 2.92
3.25 2.98 3.51 4.03 4.43
2.50 4.22 4.80 5.38 5.83 6.27

Utility 𝑢(𝑐, 𝑐−1, 𝐺, 𝑛)
4.00 0.44 0.61 0.77
3.25 0.65 0.83 1.01 1.15
2.50 0.94 1.13 1.33 1.48 1.63

state’s tax revenue by 3.54%. These effects are much smaller than the effects of the other
options reported above. This is because (1) a 10% reduction in 𝜏𝑠𝑦 would only lower the
second-highest statutory rate from its current value of 5.3% to 4.77%, which is higher
than all options considered above, and (2) in the model, larger reductions in the tax rates
lead to larger effects on the economy. Moreover, because the 10% tax cut proposed by
Governor Evers excludes high-income households, while a 10% reduction in 𝜏𝑠𝑦 in the
model applies to all households, the effects of the Governor’s proposal could be much
smaller than those reported above.

3.4 Heterogeneity

We now show how the effects of lowering tax rates could vary across households with
different incomes. In addition to the median-income household, which is the focus of our
calibration and the results discussed above, we consider two other households. We set
the (pre-tax) income of the first household to $60,000, which is 14.29% below the median
household income of about $70,000 in 2021, and we set the income of the second house-
hold to $80,000, which is 14.29% above the median household income. Figures 3 and 5
show that these two households face the same marginal tax rates as the median-income
household studied above. Accordingly, they would face the same changes in the tax rates
as the median-income household. We assume the fundamental difference across the
three households (low-income, median-income and high-income) is their innate learning
ability, 𝑧, and show that, because of this difference, the same changes in the tax rates
could lead to different behavioral responses and outcomes.

26



In addition to learning ability, we also allow the three households to face different federal
and state exemptions, 𝛾𝑓 and 𝛾𝑠. Let inc𝑖 be the income of household 𝑖. We assume the
household’s federal income tax is given by

tax𝑓
𝑖 = 𝜏𝑓𝑖 (inc𝑖 − 𝛾𝑓𝑖 ) (31)

where 𝜏𝑓𝑖 is the federal income tax rate and 𝛾𝑓𝑖 is the federal exemption faced by the
household. Using the tax rate 𝜏𝑓𝑖 and taxes tax𝑓

𝑖 from TAXSIM, we calculate the federal
exemptions 𝛾𝑠𝑖 for each of the three households. We normalize the exemptions so that
𝛾𝑓𝑖 = 𝛾𝑓 for the median-income household. We calibrate the state exemptions for each of
the three households in the same way. Table 13 shows that, not surprisingly, both federal
and state exemptions are decreasing in household income.

Table 13: Difference from the Median-Income Household in the Initial Steady State (%)

Low High

Pre-tax income -14.29 14.29
Federal exemptions 16.85 -12.42
State exemptions 16.73 -12.45
Learning ability -0.73 1.41
Human capital -14.75 15.15
State income tax -52.65 47.73
After-tax income -11.66 11.98
Consumption -9.30 9.61

Given the exemptions, we calibrate the learning ability of low- and high-income house-
holds by matching their (pre-tax) income, which is measured relative to the income of
the median-income household in the initial steady state under the current tax code. We
assume each household takes the wage rate and other equilibrium outcomes, such as
government consumption expenditures in the initial steady state as given. Given a guess
of the learning ability, 𝑧, we solve the household’s problem and obtain the household’s
income. We choose 𝑧 such that the household’s income is equal to the target value dis-
cussed above.

Table 13 reports the calibrated learning ability for low- and high-income households, and
some other outcomes under the calibrated learning ability. All variables are measured
as percentage differences from the median-income household. Not surprisingly, we find
learning ability, human capital, income tax, after-tax income and consumption are all in-
creasing in household income.

Table 14 reports the effects of switching to a flat rate of 3.25% on the three households.
All values are percentage differences between the new steady state under the flat rate
and the initial steady state under the current tax code. As in the initial steady state, each
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household solves its problem in the new steady state by taking the wage rate, 𝑤, and
other equilibrium outcomes in the new steady state as given.

Table 14: Effects from Switching to A Flat Rate of 3.25%

Household Income

Low Median High

Human capital 8.26 3.94 0.16
Pre-tax income 8.42 4.16 0.16
State income tax -18.18 -33.37 -38.95
After-tax income 8.44 5.27 1.96
Consumption 6.80 4.43 1.78

Notes: The table report the percentage change of a variable from
its value in the model with the current tax code to its value in a
model with a flat tax of 3.25%.

The rate change induces an increase in human capital, income and consumption of all
three households. Due to decreasing returns in creating human capital, the effect on
human capital is decreasing in household income, so the effects on income and con-
sumption are larger for the low- and median-income households than they are for the
high-income household, while the opposite is true for the effect on the income tax. Based
on these measures, all three households would benefit from the rate reduction, and the
low-income household would benefit the most.

The three households face the same tax rates and rate reductions, so the different effects
arise solely from behavioral responses. In a model in which households face different
tax rates, switching to a flat rate may imply a smaller rate reduction for some low-income
households who have a low tax rate to begin with. However, the larger responses from
the low-income household studied here suggest that low-income households in Wiscon-
sin could benefit significantly even for a smaller rate reduction. In fact, even the very-low
income households who have no income tax and thus are not directly affected by a rate re-
duction could benefit from the higher wage rates induced by the lower tax rates discussed
above.

4 Conclusion

We present a model of the Wisconsin economy and its tax system, and show that reducing
the state’s individual income tax rates will increase output and household consumption
significantly. Because most income from pass-through businesses is subject to the top
statutory rate, reducing the top rate is more effective in promoting investment and capital
formation. Lowering the tax rates for other income brackets leads to more skill investments
and higher levels of worker productivity. Both increase steady-state utility, even if they
reduce the state tax revenue and government consumption expenditures. We show that
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the increased economic activity resulting from lower tax rates means that the reduction
in state tax revenue is about 20% smaller than static estimates by government agencies.
Due to the presence of the federal government in the state, the reduction in the combined
federal and state government consumption expenditures in the state, which households
value, in addition to their private consumption and leisure, is even smaller.

One important channel ignored in this paper is interstate migration. As more Americans
move to states with lower tax rates, (e.g., Loughead, 2022), incorporating interstate mi-
gration could lead to even larger effects of lowering the individual income tax rates on
economic activity. This is particularly important for Wisconsin which has a tight labor
market.
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