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Abstract

One important feature of tax reforms, in particular corporate tax reforms, is the

uncertainty surrounding them. Are they going to be permanent or are they likely to

be withdrawn by the subsequent government? The expected duration of the reform

is important because it affects households’ economic decisions, their expected welfare

and ultimately their political support for the reform. We use a framework with het-

erogeneous agents who face uninsurable labor productivity shocks and a representative

firm who pays capital adjustment costs. The model is calibrated to the U.S. in 2016.

Our revenue-neutral reform eliminates corporate taxes on firm’s profits at the cost of

more progressive taxes on households’ labor incomes. The duration of this reform is

uncertain, since it can be repealed at given points in time in the future. Using this

framework, we analyze the effect of uncertainty in reform duration on the political

support for the reform.
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1 Introduction

Tax reforms, in particular corporate tax reforms, are constantly on policy

agenda in most developed countries. One important feature of these reforms

is the uncertainty surrounding them. Are they going to be permanent or are

they likely to be withdrawn by the subsequent government? The expected

duration of the reform is important because it affects households’ economic

decisions, their expected welfare and ultimately their political support for the

reform. The support for the reform might change significantly if the doubt

about permanency of the reform among households is sufficiently strong.

Uncertainty surrounding policy proposals is particularly interesting in the

U.S. setting for two reasons. First, even those reforms that have an “expi-

ration date” can be extended by the next administration. For example, the

President George W. Bush’s Jobs and Growth Tax Relief Reconciliation Act

of 2003 was set to expire after 2010, but it ended up being extended during the

presidency of Barack Obama. Second, reforms that were originally designed

to be “permanent” face the risk of being withdrawn by subsequent govern-

ments, especially if the administration changes from a liberal to a conservative

government or vice versa. Consider, for example, the recent attempts by the

President Donal Trump to abolish “Obamacare”.

In this paper, we evaluate the effects of policy uncertainty using a general

equilibrium model in which households face uninsurable idiosyncratic labor

income risk. In addition to risky labor income, households receive capital

income from owning shares in a representative firm. The firm in our model

owns the capital stock and undertakes investment in order to maximize the

shareholder value.1 One important assumption is that the firm faces capital

adjustment costs. The government taxes labor income and corporate profits.

We calibrate this model to the income distribution in the U.S. in 2016.

Then we introduce the following tax reform. The government makes an

unexpected announcement that it is going to eliminate corporate taxes. We

1Our framework is equivalent to a model with static firms that rent capital from con-
sumers.
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model policy uncertainty as uncertainty about the expected duration of this

reform. More specifically, we assume that at two points in time in the future

(which can be thought of as periods in which congressional elections take place)

the reform might be either extended or repealed with some exogenous prob-

abilities. If the reform is repealed in either of the two periods, the corporate

tax rate reverts immediately and irreversibly to that in the pre-reform steady

state. If the reform is extended, it continues but might be repealed at a later

point in time. If the reform continues after the second point, it is reverted with

certainty after a given number of periods. Ex-ante, all agents know the points

in time when the uncertainty is going to be revealed, as well as the probability

distribution. In order to analyze the effects of policy uncertainty on public

support, we choose as a benchmark the model without uncertainty, in which

timing of the corporate tax reform is the same as the expected duration of the

reform in the model with uncertainty.

We model the corporate tax reform as revenue neutral, so that the only

way to recover the lost revenue for the government is to adjust the labor

income tax. For our reform to have a critical mass of political support among

households, we follow Abraham & Carceles-Poveda (2006) and assume that

elimination of corporate taxes is accompanied by a transformation of the linear

labor tax system into a progressive tax system, when we keep the labor taxes

constant for low productivity agents and increase the tax rate for medium-to-

high productivity households. The key is that high income agents tend to hold

a larger fraction of equity in the firm, so this reform has the advantage that

the beneficiaries of the reform also pay its costs.

This modeling framework is appealing for our analysis for several reasons.

First, this model generates large heterogeneity in households’ most preferred

labor tax and corporate tax policies and therefore allows for a rigorous anal-

ysis of public support for reforms that involve these two tax instruments.

Second, this model is able to generate a realistic income and wealth distribu-

tion meaning a realistic distribution of most preferred labor tax and corporate

tax policies among households. Finally, the assumption of capital adjustment

costs in the firm’s maximization problem allows us to study the interesting
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interaction between the expected duration of the corporate tax reform and

the firm’s optimal investment policy.

Our preliminary results are as follows. Relative to the pre-reform steady

state, the corporate tax reform without policy uncertainty generates an overall

welfare loss of 0.28 percent (in consumption equivalence) and the total sup-

port among agents of 33 percent. The reform is largely supported by low

productivity agents, since the labor tax is kept unchanged for them and they

benefit from rising after tax wages. Also, asset-rich individuals of all produc-

tivity levels benefit from a higher after-tax saving interest rate. Nevertheless,

the reform generates an overall loss, mostly because of the asset-poor agents

of medium-to-high productivity, for whom the cost of lower after-tax wages

outweighs the benefit of higher after-tax interest rates.

Once we introduce policy uncertainty, however, almost 67 percent of

households would prefer the reform with uncertain duration to the reform

without uncertainty. This large change in support is caused by two distinct

channels attributed to policy uncertainty. The first channel is rather me-

chanical. If uncertainty places a higher probability mass on a transition path

associated with higher aggregate welfare, then, everything else equal, the po-

litical support for the reform with uncertain duration will naturally be higher.

This channel is present in our model, since we assume that at a certain point

in time there is a positive chance that the reform is going to continue, while

the reform is abolished for sure at the same point in time in the model without

uncertainty. These are the asset-poor agents of medium-to-high productivity

who were against the reform without uncertainty but who now opt for the

reform with uncertain duration because they expect to have more time to

accumulate large assets and benefit from higher after-tax returns on saving.

The second channel is conceptually different and operates through capital

adjustment costs. Intuitively, in a model with no capital adjustment costs,

the optimal path under a reform that is repealed for sure shortly after being

implemented would be an initial asset accumulation and later asset reduction.

However, this would be very costly once we allow for the capital formation

friction. On the contrary, in case of a reform that is repealed for sure in
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the far future, agents would target a higher long run (average) level of assets

and they would not try to reduce assets afterwards, leading to higher overall

savings. In other words, we can expect to obtain different transition paths

of economic variables for these two reforms. With policy uncertainty, the

transition path of economic decisions would be a “linear combination” of these

paths under perfect foresight. Therefore, policy uncertainty will matter more if

these deterministic paths of economic decisions until the point of the revelation

of uncertainty are different. At the current stage of research, however, we have

not conducted experiments with capital adjustment costs, though the model

environment already contains analytical results incorporating this financial

friction. We are currently working to obtain numerical results for this case.

Despite the illustrated importance of policy uncertainty, there has been

little research studying the economic and welfare effects of this type of policy

uncertainty in quantitative macroeconomic models with heterogenous house-

holds. The previous literature on income tax reforms, such as Domeij & Heath-

cote (2004), Conesa & Krueger (2006), Conesa et al. (2009) and Abraham &

Carceles-Poveda (2006), has studied the aggregate and distributional effects

of either ex-ante and ex-post permanent income tax reforms or the reforms,

in which the timing of the policy switch is fully known to the public at the

beginning of the reform. Anagnostopoulos et al. (2012) and Carceles-Poveda

& Coen-Pirani (2009) study the effects of corporate and dividend tax reforms

on capital accumulation. Again, the reforms in these papers are deterministic.

A few notable exceptions in the literature include Caliendo et al. (2015)

and Kitao (2018) which address the uncertainty surrounding sustainability of

Social Security. Calvo & Drazen (1997) focus on the uncertain duration of

trade liberalization policies.

2 Model

Our baseline model without policy uncertainty is a simplified version of Anag-

nostopoulos et al. (2012). We consider an infinite horizon economy with pro-

duction, idiosyncratic labor productivity shocks and sequential asset trade.
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The economy is populated by a government, a representative firm and a con-

tinuum (measure 1) of infinitely lived households.

2.1 Households

Households are endowed with one unit of time which they supply inelastically

to the firm. Each period, household receives a stochastic labour productivity

shock ε. This shock is is i.i.d. across households and it follows a Markov

process with transition matrix Π(ε′|ε) and Sε possible values that are assumed

to be strictly positive. Household’s pre-tax earnings are given by wtε, where

w is a wage rate per efficiency unit of labor. Households pay a linear tax τl on

their earnings.

To insure against their idiosyncratic labor income risk, we assume that

households can trade (borrow or save) in stocks of a representative firm. The

number of stocks held at the beginning of period t is denoted by st. Stocks

can be traded between households at a competitive price pt and the ownership

of stocks entitles the shareholder to a dividend per share of dt. There is no

aggregate uncertainty, implying that dividends, the stock price and hence the

return on the stock are certain.

Preferences over consumption c are assumed to be of the following form:

u(ct) =
c1−σ
t

1− σ
(1)

where σ is the level of risk aversion.

The government levies proportional taxes on labor income at a rate of τl,t.

Households can use their after-tax income to purchase consumption goods or

to purchase additional stocks. Agent’s per-period budget constraint reads:

ct + ptst+1 = (1− τl,t)wtε+ (dt + pt) st (2)

We implicitly assume that there are no capital or dividend taxes. At each
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date, households also face a no short-selling constraint on stocks:

st+1 ≥ 0. (3)

The presence of this constraint will allow us to have a well-defined firm

objective on which all the shareholders agree, despite the market incomplete-

ness. Individuals choose how much to consume and how many stocks to buy

in each period taking as given the sequence of prices, dividends and tax rates

(wt, pt, dt, τl,t)
∞
t=0.

The Euler equation for an unconstrained household with st+1 > 0 reads:

u′(ct) = βEt [u′(ct+1)Rt+1] (4)

where u′ denotes the marginal utility of the agent and

Rt+1 ≡
dt+1 + pt+1

pt
(5)

We can write down the household’s problem as a dynamic programming

problem. Let Ψ(ε, s) be the current joint distribution over individual shocks

and share holdings. Then the dynamic programming problem reads:

V (ε, s; Ψ) = max
c,s′

u(c) + βEt [V (ε′, s′; Ψ′)] (6)

subject to the constraints (2-3), where β ∈ (0, 1) is the subjective discount

factor and Et denotes the expectation conditional on information at date t.

Let at+1 ≡ ptst+1 denote the value of assets acquired by agent at time t.

We can re-write agent’s budget constraint in eq. (2) in a more usual way:

c+ at+1 = (1− τl,t)wtε+Rtat (7)

This clarifies that what matters for household consumption and savings deci-

sion is the after tax return Rt as opposed to pt and st separately.

Taking (τl,t, Rt, wt) as given, households solve:
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V (ε, a; Ψ) = max
c,a′
{u(c) + βEt[V (ε′, a′; Ψ′)]} (8)

subject to the budget constraint in eq. (7) and the no short-selling constraint

on stocks:

a′ ≥ 0.

Denote a(ε, a; Ψ) and c(ε, a; Ψ) the individual optimal saving and con-

sumption choices, respectively.

2.2 Price-dividend mapping

Before proceeding with the description of the firm, the relationship between

stock prices and future dividends is derived, which will be called the price

dividend mapping. This mapping is used in the following subsection to define

the value of the firm and to derive the relationship between physical capital

and the stock price.

From the derived household Euler condition in eq. (4), the expected

intertemporal marginal rates of substitution for all unconstrained households

are equalized and they are equal to the reciprocal of the gross return from the

stock between t and t+ 1:

Rt+1 =
u′(ct)

βEt [u′(ct+1)]

Using this relationship together with the definition of gross return in eq.

(5) and assuming that there are no-bubbles, the stock price can then be written

as a function of dividends as follows:

pt =
∞∑
j=1

(
Πj−1
i=0

1

1 + rt+1+i

)
dt+j. (9)

2.3 Production

The representative firm owns the aggregate capital stock Kt, hires labor and

combines these two inputs to produce output goods using a constant returns
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to scale technology:

Yt = Kα
t L

1−α
t , (10)

where Lt is the aggregate effective labor α is the capital elasticity. Capital

depreciates at the rate δ ∈ [0, 1].

The firm’s profits before taxes are given by:

πt = Yt − wtLt = Kα
t L

1−α
t − wtLt. (11)

The total number of stocks outstanding is normalized to one and the firm

is assumed to have no access to additional sources of external finance, namely,

it cannot issue new equity or debt. Thus, investment has to be financed solely

using retained earnings. The firm’s financing constraint therefore reads:

dt = (1− τc,t)πt + τc,tδKt − It (12)

where τc,t is a proportional corporate tax rate and It is gross investment. The

implicit assumption is that depreciation reduces the amount of corporate taxes

a company pays.

There are adjustment costs to investment denoted by φ(It/Kt)Kt. Invest-

ment expenditures increase firm’s capital stock by:

Kt+1 = (1− δ)Kt + φ(It/Kt)Kt (13)

The firm’s objective is to maximize its market value for the shareholders.

In general, when markets are incomplete, maximizing the value of the firm is

not an objective to which all shareholders would agree. However, Carceles-

Poveda & Coen-Pirani (2009) show that, even under incomplete markets,

shareholder unanimity can be obtained if the technology exhibits constant

returns to scale and short-selling is not allowed. These two assumptions are

maintained throughout the paper.

The value of the firm at time t can be written as:

Wt = dt + pt,
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where dt is given by eq. (12) and pt is defined in eq. (9).

Maximizing Wt subject to eq. (9) and (11)-(13) with respect to Lt, It and

Kt+1, respectively, leads to a set of first-order conditions:

wt = (1− α)(Kt/Lt)
α (14)

qt =
1

φ′(It/Kt)
(15)

qt =
1

Rt+1

[
(1− τc,t+1)αKα−1

t+1 L
1−α
t+1 + τc,t+1δ+ (16)

+ qt+1(1− δ − φ′(It+1/Kt+1)(It+1/Kt+1) + φ(It+1/Kt+1))] (17)

From the first first-order condition we have that:

πt = Yt − wtLt = αYt (18)

The last first-order condition can be re-written as:

qt =
1

Rt+1

[
(1− τc,t+1)αKα−1

t+1 L
1−α
t+1 + τc,t+1δ −

It+1

Kt+1

+ qt+1

(
1− δ + φ(

It+1

Kt+1

)

)]
(19)

The last expression together with eq. (9) imply the following relationship

between aggregate capital Kt+1 and the stock price pt, where we multiplied

both sides of the equation by Kt+1 in line 2, used eq. (18) and eq. (13) as well

as the expression for dividend in eq. (12) in line 3:

qt =
1

Rt+1

[
(1− τc,t+1)αKα−1

t+1 L
1−α
t+1 + τc,t+1δ −

It+1

Kt+1

+ qt+1

(
1− δ + φ(

It+1

Kt+1

)

)]

qtKt+1 =
1

Rt+1

[
(1− τc,t+1)αYt+1 + τc,t+1δKt+1 − It+1 + qt+1

(
(1− δ)Kt+1 + φ(

It+1

Kt+1

)Kt+1

)]

qtKt+1 =
1

Rt+1

[dt+1 + qt+1Kt+2]

Iterating on this equation delivers, using the definition of dividend from

eq. (12) and the price-dividend mapping in eq. (9):

qtKt+1 = pt (20)
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Recall that the number of shares is normalized to one. This condition

describes the relationship between the value of assets inside the firm (i.e. Kt+1)

and the market value of stocks to investors (i.e. pt). The aggregate supply of

equity to investors is equal to the market value of all stocks, i.e.

In the absence of adjustment costs, qt = 1. This implies that the value of

the capital inside the firm is equal to the value of the firm’s equity. In that

case, our model is equivalent to a standard incomplete markets economy like

the one in Aiyagari (1994). With adjustment costs, however, a unit of capital

in the firm is now worth more than one unit to the shareholders, i.e. qt > 1.

2.4 Government

At each period t, the government collects two types of taxes: the labor income

taxes and the corporate taxes. The government makes no transfers to house-

holds, so all the tax revenues are spent on wasted government expenditures

Gt which are given by:

Gt = τl,twtLt + τc,t (πt − δKt) (21)

We consider three types of corporate tax reforms by the government which

we describe below.

2.5 Reforms

Our reform eliminates the tax on corporate income, i.e. τc,t = 0. The reform

is unanticipated. It is announced at time t = 1 and becomes effective the next

period after the announcement. Our reform is revenue neutral, in the sense

that the government is committed to providing the same level of government

expenditures G as prior to the reform. We assume that this is the labor tax

rate, τl,t, that adjusts to balance the government budget. All the remaining

parameters of the model remain unchanged.

The duration of the corporate tax reform is crucial in our analysis. We

consider two alternative cases. In the first case, the timing of the reform
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Figure 1: Timing of the reform with certain and uncertain duration

is certain. More specifically, the reform continues until it is abolished with

probability one in period T ?2 > 1. When the reform is appealed, the corporate

tax rate reverts immediately and irreversibly to that in the initial steady state.

When T ?2 is very large, the reform is close to being permanent. Ex-ante, all

agents know the duration of the reform. This scenario is described in the upper

schedule of figure 1.

In the second case, the duration of the reform is uncertain. More specif-

ically, in period T ?1 < T ?2 , the reform continues with probability p1, while the

reform is irreversibly repealed with probability 1 − p1. If the reform contin-

ues, it is going to be irreversibly repealed in period T ?2 (the same period as in

the previous case without uncertainty for the reasons explained below) with

probability p2. If not, the reform continues until period T ?3 > T ?2 , when it

is irreversibly abolished with certainty. Of course, the reforms in both cases

become identical when p1 = 1 and p2 = 0. Ex-ante, all agents know T ?1 , T
?
2 , T

?
3

as well as the probability distributions p1, p2. This scenario is shown in the
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lower schedule of figure 1.

For the described reform to have a chance to increase aggregate welfare

both in the short and long run, we follow Abraham & Carceles-Poveda (2006)

and assume that elimination of corporate taxes is accompanied by a trans-

formation of the linear labor tax system into a progressive tax system. In

particular, the government keeps the tax rate of the lowest two income groups

the same and increases labor taxes for all other agents. In what follows, τ ll,t

and τhl,t denote the labor tax rates faced by the two lowest productivity groups

(as explained below) and by the rest, respectively. The key is that high income

agents tend to have higher asset income, so this reform has the advantage that

the beneficiaries of the reform also pay its costs.

Computationally, there will be several transition paths of the economy in

case of policy uncertainty. To be precise, there will be one path from period

1 to period T ?1 , two paths from period T ?1 to period T ?2 and three paths from

period T ?2 onwards. The three paths are labeled accordingly in figure 1.

At time t = T ?2 − 1, the value function of the agent reads:

V (ε, a; ΨT ?
2−1,PT ?

2−1) = max
c,a′

u(c)

+ β × p× ET ?−1

[
V cont.(ε′, a′; ΨT ?

2
,Pcont.T ?

2
)
]

+ β × (1− p)× ET ?−1

[
V stop(ε′, a′; ΨT ?

2
,PstopT ?

2
)
]

where Pcont.
T ?
1

= {τc,t, τhl,t}Tt=T ?
2

is a vector capturing the future paths of corporate

tax rates and the labor tax rates at time T ?2 , once it is known that the reform is

going to continue (Pstop
T ?
2

in case the reform stops), and V cont.(ε, a; ΨT ?
2
,Pcont.T ?

2
)

denotes the continuation value associated with the reform continuing at time

T ?2 (V stop in case the reform is repealed).

The value function of the agent at time t = T ?1 can be written in a similar

way as above.
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2.6 Equilibrium

The aggregate demand for assets by the households equals:

At+1 =

ˆ
ε,a

at+1(ε, a; Ψt)dΨt(ε, a). (22)

Using the definition at+1 ≡ ptst+1 and the fact that the total number of

shares is normalized to one, we have that the market value of the firm equals

the total demand for assets by the households:

At+1 = pt.

Given qt, condition (15) pins down the firm’s desired capital stock Kt+1.

An equilibrium is a set of tax rates (τl,t, τc,t), a sequence of prices {rt}∞t=0

and {wt}∞t=0, a sequence of individual decision rules {at+1(ε, a; Ψt)}∞t=0 and

{ct(ε, a; Ψt)}∞t=0, a sequence of aggregate capital and labor, {Kt}∞t=0 and {Lt}∞t=0,

and an initial distribution of households across states, Ψ0, such that:

• Given (τl,t, Rt, wt), the individual decision rules {at+1(ε, a; Ψt)}∞t=0 and

{ct(ε, a; Ψt)}∞t=0 solve the household maximization problem in eq. (6).

• The labor market clears according to eq. (14) with the aggregate supply

of effective labor given by:

Lt =

ˆ
ε,a

εdΨt(ε, a).

• Given qt, the aggregate demand for assets by the households equals the

aggregate supply of equity by the firm:

At+1 = qtKt+1

where the demand for assets, At+1, is given by eq. (22), Kt+1 comes from

the firm’s first-order condition (15).

• Tobin’s qt is given by eq. (20).
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• The gross return on holding equity, Rt+1, is defined by eq. (5), where dt

comes from eq. (12) and It is implicitly defined by eq. (13) through the

capital adjustment cost function.

• The goods market clears according to the aggregate resource constraint

Ct +Gt +Kt+1 − (1− δ)Kt + Φ̃t = wtLt + (rt + δ)Kt (23)

where K0 is given and

Φ̃t =

ˆ
ε,a:at+1(ε,a;Ψt)−at<0

Φ(at, at+1)dΨt(ε, a)

is the total stock of assets spent on transaction costs and

Ct =

ˆ
ε,a

ct(ε, a; Ψt)dΨt(ε, a)

is the aggregate consumption.

• The government budget constraint in eq. (21) is satisfied.

3 Calibration of the benchmark model

3.1 Model parameters

One of the main objectives of the calibration is that the model in steady state

matches the earnings and wealth distribution in the US. In addition, we target

several aggregate statistics, such as the interest rate, the labor share and the

investment and capital to output ratios in the US data.

We assume that the economy is in a steady state. The time period is

assumed to be one year. The parameters determined outside the model are

presented in table 1. We set the coefficient of risk aversion, σ, to 2.0. In

the production function, α = 0.36 is chosen to match the labor share of 0.64

in the U.S. data and the technology parameter A is normalized to 1.0. The

depreciation rate is set to δ = 0.08 to match the annual investment to capital
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ratio in the U.S. The values for the corporate tax rate, τc,0, and the labor

tax rate, τl,0, are obtained outside the model. In particular, τa,0, is set to 40

percent and the labor tax rate is set to 27.7 percent following Abraham &

Carceles-Poveda (2006).

We parametrize the adjustment cost function in eq. (10) as follows:

φ(It/Kt) =
γ1

1− ζ
(It/Kt)

1−ζ + γ2

where ζ > 0 and γ1 ≥ 0. We want adjustment costs of capital to play no role

in the steady state of the model. This implies that qt in eq. (15) must be

equal to one and I in eq. (13) must be equal to δK. This requires that:

γ1 = δ−ζ

and

γ2 =
−δζ
1− ζ

At the current stage of our research, however, we abstract from the capital

adjustment costs and present all the results below assuming that γ1 = γ2 = 0.

Parameter Description Value
σ risk aversion 2.0
α capital share 0.36
A technology parameter 1.0
δ depreciation rate 0.08
τc,0 corporate tax rate 0.4
τl,0 labor tax 0.277

Capital adjustment costs:
γ1 level 0.0
ζ curvature 2.0
γ2 intercept 0.0

Table 1: Parameters determined outside the model

We calibrate the process for ε outside the model to match the earnings

inequality. Table 2 shows the resulting earnings process, which is a seven state
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Markov chain. The table displays the shock values, the stationary distribution

and the transition matrix. In our simulations, we refer to the agents facing

the bottom two shocks as the low productivity agents (for whom the labor

tax remains constant during reforms), and to the remaining agents as high

productivity agents (for whom the labor tax increase).

ε: 0.10 0.22 0.58 1.31 2.91 8.99 16.02

π(ε′ | ε):

0.9400 0.0213 0.0387 0 0 0 0
0.0265 0.8500 0.1235 0 0 0 0

0 0.0667 0.9180 0.0153 0 0 0
0 0 0.0666 0.8669 0.0665 0 0
0 0 0 0.1334 0.8000 0.0666 0
0 0 0 0 0.1235 0.8320 0.0445
0 0 0 0 0 0.2113 0.7887

Table 2: Transition matrix Π(ε′|ε)

The discount factor, β = 0.93, is calibrated inside the model to match the

capital to output ratio reported for the U.S. in Cooley & Prescott (1995).

3.2 Pre-reform steady state

Table 3 shows the values for the key model variables in the pre-refrom steady

state.

K C Y τc,% τhl ,% r,% r(1− τc),% w w(1− τhl ) G

6.77 1.03 1.99 40.00 27.70 2.58 1.55 1.27 0.92 0.42

Table 3: Key model variables in the pre-reform steady state

3.3 Model fit

In order to evaluate the performance of the benchmark model economy, we

use the Survey of Consumer Finances from 2016 to compute the moments of
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income, earnings and wealth distributions in the data. Appendix A describes

the sample selection criteria in detail.

Table 4 shows how the current benchmark model matches the pre-government

income and earnings inequality. Table 5 shows how the current benchmark

model matches the inequality in wealth.

Q1 Q2 Q3 Q4 Q5 Gini

Earnings
Data 1.54 6.93 12.67 17.96 60.90 0.55
Model 3.27 7.28 13.39 9.65 66.42 0.59

Income
Data 1.61 6.29 11.71 17.37 63.01 0.57
Model 3.14 7.80 10.98 10.89 67.20 0.60

Table 4: Pre-government earnings and income inequality in the data and in
the benchmark model

Q1 Q2 Q3 Q4 Q5 Gini

Data: Net worth -0.92 0.54 2.71 8.25 89.42 0.84
Data: Net financial wealth -5.01 -0.41 0.51 5.90 99.01 0.84
Model 0.32 1.60 3.59 7.03 87.46 0.79

Table 5: Wealth inequality in the data and in the benchmark model

4 Results

4.1 Reform with certain duration

Transitional dynamics

This section analyzes the welfare implications of the corporate tax reform

with certain duration (refer to upper schedule of figure 1 for the timing of the

reform). We assume that the reform lasts for 20 periods, i.e. T ?2 = 20.

Figure 2 displays the transitional dynamics results for some key model

variables. The paths of the variables are normalized by the value of the corre-
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sponding variable in the initial steady state. The latter was shown in table 3.

Figure 3 shows the transitional dynamics results for the pre-tax and after-tax

interest rates as well as the labor taxes for high productivity agents in percent.

The vertical dashed lines in both figures correspond to period T ?2 .

As we see, aggregate capital increases smoothly up to several periods prior

to the expiration of the reform. This is due to the elimination of corporate

taxes, which leads to an increase in the after-tax interest rate. The figure also

reflects a sharp decrease in after tax wages for high productivity agents due to

the initial increase in labor income taxes except for the two lowest productivity

groups. Note that the after tax wage for these agents, (1 − τhl,t)wt, drops in

spite of higher gross wages. Shortly before the reform expiration, the aggregate

capital starts to gradually decline and ultimately goes back to the pre-reform

level.

Welfare effects

Figure 9 shows welfare changes in consumption-equivalent terms from the re-

form relative to the pre-reform steady state at time t = 1. In the figure we plot

the gains and losses by asset holdings, a, and labor productivity ε. To compute

the welfare effects, we quantify the welfare change for each individual of type

(a, ε) by asking: By how much (in percent) has this individual’s consumption

to be increased in all future periods and contingencies in the benchmark model

economy, so that her expected future utility equals that under the reform. This

figure is important for two reasons. It shows who are the agents who would

be in favor and against the reforms. Also, it indicates whether these reforms

could have public support or not.

Several important observations emerge from the figure. First, the lowest

productivity group supports the reform for any asset level, while the second

lowest income group (not in the figure) supports it for almost all positive

asset levels. Since the labor taxes are kept the same for both these groups,

their after tax wages do not drop upon impact. Moreover, since shocks are

persistent, they expect to see increasing after tax wages during the transition
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Figure 2: Transitional dynamics of some key model variables in case of reform
without uncertainty (normalized by the value of the corresponding variable in
the initial steady state)

Figure 3: Transitional dynamics of pre-tax and after-tax interest rates and
labor tax rate for the high productivity agents (in percent) in case of reform
without uncertainty
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Figure 4: Welfare gains and losses from the reform without uncertainty relative
to the pre-reform steady state by asset holdings, a, and productivity, ε, at time
t = 1 (CEV, %)

because aggregate capital will increase. Second, we see that the higher is the

asset wealth of a given individual, the more she prefers the reform. This is not

surprising, as agents with a higher asset wealth benefit from a higher after-tax

saving interest rate. Third, for agents with medium-to-high asset levels, the

lower is the labor income of a given individual, the more he/she favors the

reform. This is because among agents with the same asset level, agents with

lower income levels rely less on labor income in relative terms and therefore

the increase in labor income taxes (if it applies) hurts them the least.

Table 6 displays welfare gains in consumption equivalent terms aggregated

within the quintiles of the pre-reform wealth distribution. Table 7 shows wel-

fare gains computed within each of the productivity groups. As can be seen,

the reform leads to an overall loss of 0.28 percent. The table also shows that

21



Quintiles of initial wealth distribution
Q1 Q2 Q3 Q4 Q5 All

Welfare (transition), % -0.74 -1.35 -1.30 -0.56 2.63 -0.28
Political support, % 32.84

Table 6: Welfare effects of the reform without uncertainty relative to the pre-
reform benchmark (CEV, %) at time t = 1, by assets holdings

the total support for the reform among the agents is almost 33 percent.

Productivity
Low (ε1, ε2) Medium (ε3, ε4, ε5) High (ε6, ε7) All

Share of agents, % 32.52 63.92 3.56 100.00
Welfare (transition), % 0.18 -0.65 2.13 -0.28

Table 7: Welfare effects of the reform without uncertainty relative to the pre-
reform benchmark (CEV, %) at time t = 1, by labor productivity

4.2 Reform with uncertain duration

Transitional dynamics

Now we analyze the corporate tax reform with an uncertain duration, whose

structure was described in the lower schedule of figure 1. We parametrize the

model as follows: T ?1 = 10, T ?2 = 20, T ?3 = 30, p1 = 2/3 and p2 = 1/2. The

choice of these parameter values will be explained below.

Figure 7 shows the transitional dynamics results of the key model vari-

ables. As before, the paths of the variables are normalized by the value of the

corresponding variable in the initial steady state. Figure 7 shows the tran-

sitional dynamics results for the interest rates and the labor tax, where the

paths are shows as percentage point differences from the initial steady state.

The vertical dashed lines in both figures correspond to periods T ?1 , T
?
2 and T ?3 .

Each time the agents learn that the corporate tax reform is not repealed,

they reduce their consumption and accumulate more assets. This leads to

a gradually rising aggregate capital stock and output. In fact, a delay in
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the reform is a major incentive for agents to save because of higher after-tax

returns on savings. This is despite the fact that high productivity agents,

who are the major drivers of capital accumulation, face lower after-tax wages

while the reform is in place. The aggregate capital reaches its peak when the

reform turns out to last the longest (Path 1). Each time the reform is reverted,

agents adjust their optimal consumption-savings behavior by consuming more.

Quantitatively, the adjustment in consumption is the smallest when the reform

is reverted at time T ?3 because there is no uncertainty about this event.

In order to understand the effects of policy uncertainty on the paths of

aggregate variables, we compare the transitional dynamics results in the model

with policy uncertainty to the ones in the model without policy uncertainty

discussed in section 4.1. Recall that in the latter model the reform lasted for

20 periods. At the same time, observe that the expected (as of t = 1) duration

of the reform in the model with policy uncertainty given our parametrization

of (T ?1 , T
?
2 , T

?
3 , p1, p2) is the same because 10 [1 + 2/3 + (1/2)× (2/3)] = 20.

Figure 7 shows the transitional dynamics results of the key model vari-

ables. As opposed to the previous graphs, the paths of the variables are now

expressed as percentage differences from the corresponding benchmark paths

without uncertainty. Figure 8 shows the transitional dynamics of pre-tax and

after-tax interest rates as well as the labor tax as a percentage point difference

from the paths of corresponding variables in the benchmark model.

During the first 10 periods after the reform is implemented, aggregate

capital stock is slightly lower, while aggregate consumption is slightly higher

than in the benchmark model without uncertainty. This is understandable,

since agents anticipate that there is a 1/3 chance that the reform is going

to be repealed at time T ?1 , which makes investment less attractive. Their

consumption-savings behavior, however, changes once agents learn at time T ?1

that the reform persists. In that case, they start over-saving relative to the

benchmark model because there is now a 50 percent chance that the reform is

going to continue after T ?2 , while the reform is sure to finish at the same time

period in the case without uncertainty. Note that under Path 2, the aggregate
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Figure 5: Transitional dynamics of some key model variables in case of reform
with uncertainty (normalized by the value of the corresponding variable in the
initial steady state)

Figure 6: Transitional dynamics of pre-tax and after-tax interest rates and
labor tax rate for high productivity agents in case of reform with uncertainty
(in percent)
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capital is slightly higher than under the benchmark transition.

Welfare effects

In order to quantify welfare effects, we ask each individual in the model econ-

omy without policy uncertainty at time t = 1 how much increase (or decrease)

in consumption across all states is needed, so that she will be indifferent be-

tween her welfare in the transition without policy uncertainty and the tran-

sition that involves uncertainty. If, for example, the CEV for an individual

is 0.1%, it means that she prefers an economy with uncertainty and needs to

be compensated with a rise in consumption by 0.1%, so that her expected

life-time utilities are the same in both economies.

Figure 9 depicts welfare gains and losses from the reform with uncertainty

relative to the reform without uncertainty by agents’ asset holdings and se-

lected productivity levels at time t = 1.

Tables 8-9 show welfare gains computed within the quintiles of the pre-

reform wealth distribution and within the productivity groups, respectively.

As can be seen, the reform with uncertain duration leads to an overall gain of

0.01 percent and the total support for the reform of almost 67 percent.

Quintiles of initial wealth distribution
Q1 Q2 Q3 Q4 Q5 All

Welfare (transition), % 0.04 0.07 0.06 0.01 -0.16 0.01
Political support, % 66.85

Table 8: Welfare effects of the reform with uncertainty relative to the reform
without uncertainty (CEV, %) at time t = 1, by assets holdings

Figure 10 shows the transitional dynamics of welfare (in CEV, %) in the

model with uncertainty relative to the transitional path of welfare in the model

without uncertainty. Observe that the welfare effect in period t = 1 in the

figure corresponds to the welfare measure reported in tables 8-9.
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Figure 7: Transitional dynamics of some key model variables in case of reform
with uncertainty as percentage differences from the corresponding benchmark
paths without uncertainty

Figure 8: Transitional dynamics of pre-tax and after-tax interest rates and la-
bor tax rate for high productivity agents in case of reform with uncertainty (as
a percentage point deviation from the benchmark path without uncertainty)
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Figure 9: Comparison of welfare gains and losses from the reform with un-
certainty relative to the reform without uncertainty by asset holdings, a, and
productivity, ε, at time t = 1 (CEV, %)
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Productivity
Low (ε1, ε2) Medium (ε3, ε4, ε5) High (ε6, ε7) All

Share of agents, % 32.52 63.92 3.56 100.00
Welfare (transition), % 0.01 0.01 -0.13 0.01

Table 9: Welfare effects of the reform with uncertainty relative to the reform
without uncertainty (CEV, %) at time t = 1, by labor productivity

During the first 10 periods after the reform is implemented, the aggregate

welfare (as measured by the CEV) is increasing. The high productivity agents,

who gain from rising after-tax interest rates but lose from lower after-tax

wages, now lose less because they have more time to adjust to the abrupt

increase in labor taxes that occurred in period 1. The trajectory of aggregate

welfare changes after realization of uncertainty in period T ?1 , when the welfare

loss starts to increase (see Path 2 in figure 10) meaning that agents are willing

to pay more for the reform without uncertainty. As time goes by, the reform

with uncertainty becomes less attractive to those agents who benefitted from

it at the beginning because the expected duration of the reform has become

much shorter.
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Figure 10: Transitional dynamics of welfare (in CEV, %) in the model with
uncertainty relative to the transitional path of welfare in the model without
uncertainty
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5 Conclusions

TBA

References

Abraham, A. & Carceles-Poveda, E. (2006), ‘Endogenous incomplete mar-

kets, enforcement constraints, and intermediation’, Theoretical Economics

1(4), 439–459.

Aiyagari, S. R. (1994), ‘Uninsured Idiosyncratic Risk and Aggregate Saving’,

The Quarterly Journal of Economics 109(3), 659–684.
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Appendix

A Data

We use the Survey of Consumer Finances from 2016 to compute the moments

of income, earnings and wealth distributions in the data. The unit of observa-

tion is a household. All dollar amounts are given for the 2015 calendar year.

All dollar amounts are nominal. We assume that (pre-government) earnings

equal the sum of (pre-government) wage income and the income from a sole

proprietorship or a farm as well as income from other businesses or invest-

ments before taxes. We do not impose any restrictions on the amount of hours

supplied by households. We define (pre-government) income as a sum of the

following components:

• earnings (defined above);

• income from non-taxable investments such as municipal bonds, before

deductions for taxes and anything else;

• income from other interest, before deductions for taxes and anything

else;

• income from dividends, before deductions for taxes and anything else;

• net annual income from gains or losses from mutual funds or from the

sale of stocks, bonds, or real estate, before deductions for taxes and

anything else.

Since agents in our model are workers, we restrict attention to those households

who are of age 25-60.
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