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Abstract

We develop an open-economy heterogeneous household model with incomplete markets
to quantitatively evaluate the welfare and distributional effects—both within and across
countries—of the recent corporate tax cut (Tax Cuts and Jobs Act, TCJA) in the U.S.
The model allows for examining outcomes under various possibilities including the tax
cut in the U.S. being permanent versus temporary and potential fiscal responses of
other countries to the TCJA. We find that the TCJA is regressive in the U.S. and
has relatively more regressive outcomes in other countries. Whether the wealth-poor
in the U.S. benefit from the TCJA or not depends on the persistence of the tax cut.
Finally, when a small country reduces its corporate tax in response to the TCJA, it has
a progressive distributional result in its own economy.
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1 Introduction

In 2017, the U.S. government reduced the statutory corporate tax rate from 35% to 21% through
the Tax Cuts and Jobs Act (TCJA). This 14 percentage point reduction is the largest cut since the
early 1940s (see Figure 1) and has generated much discussion and debate.! The arguments in favor
of the tax cut are that it would boost investment, enhance job creation, increase average household
income, and foster economic growth. On the other hand, opponents of the policy argue that the
reform will mostly benefit high-wealth households, who will directly gain from higher after-tax

corporate income, and not have much of a ‘trickle-down’ effect.
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Figure 1: Evolution of the U.S. Statutory Corporate Tax Rates (1942-2021)

These arguments, however, relate to the potential effects of the TCJA on the U.S. economy
alone and leave open the question of how the tax cut might affect other countries, in particular,
small open economies such as Canada that share strong economic and financial linkages with the
U.S. A plausible transmission channel, for example, is through investment: The tax cut in the U.S.
creates an incentive for capital owners in Canada to relocate their investment to the U.S. and receive

a higher after-tax income. Furthermore, as time progresses these capital movements may impact

In addition to the reduction in the statutory corporate tax rate, the bill also introduced changes in
business deductions and credits.



the Canadian labor market, and therefore, those households who mostly rely on labor income for
consumption. Consequently, a U.S. corporate tax cut can in turn affect the evolution of economic
inequality in Canada. From a policy perspective, there are two important considerations. First, will
the tax cut persist or be partially reversed as currently being discussed in policy circles and what
will be the effects under these scenarios?? Second, what might be the aggregate and distributional
effects if Canada were to reciprocate?

To study these issues quantitatively, we develop an open-economy heterogeneous household
model with incomplete markets. As in Aiyagari (1994), the household heterogeneity arises due to
uninsurable idiosyncratic shocks to labor income. The world economy is approximated as three
economies: the U.S.; a small open economy (SOE) that is tightly linked to the U.S. economy
(modeled based on Canada), and the rest of the world (that represents other OECD countries;
ROW hereafter). We incorporate realistic features of both the progressive income tax system and
the corporate income tax structure that are relevant to study the distributional effects. We use the
model to answer three specific questions. First, what are the aggregate and distributional effects of
a corporate tax reform in the U.S. on its own economy and other open economies? Second, what
are the welfare consequences of a partial reversal of the TCJA? Third, what are the distributional
and welfare effects of a reciprocal policy response from the SOE?

We parameterize the model to match the key characteristics of the three economies prior to
the implementation of the TCJA. The model successfully matches a few key moments, including
the debt-to-GDP ratio as well as the wealth Gini coefficient. Next, we examine the effects of the
TCJA by implementing a one-time unanticipated U.S. corporate tax cut, where we take into account
transition-path dynamics. In this baseline experiment, we assume that (i) the tax cut is permanent
and (i) the SOE and ROW fiscal authorities do not react to the change. We further perform two
additional experiments that modify these assumptions.

Our first main result reveals that the TCJA is regressive, i.e., resulting in welfare losses among
wealth-poor households and gains among wealth-rich households. Perhaps surprisingly, the effect is
more regressive in the SOE than in the U.S. Indeed, almost all the households in the U.S., except
for those at the very bottom of the wealth distribution, gain from the tax cut, due to a substantial
increase in labor demand. On the contrary, households in the bottom 80% of the wealth distribution

in the SOE experience a welfare loss while the households in the top 20% of the wealth distribution

2The Biden administration has signaled a potential reversal of the TCJA corporate tax rate from 21% to
28%.



enjoy a large gain. Moreover, we find that the latter group in the SOE gains more than their U.S.
counterparts. Capital outflow from the SOE to the U.S. explains the welfare loss of the wealth-poor
households in the SOE caused by decreased labor demand. The reason for the larger gain among
wealth-rich households in the SOE than among those in the U.S. is that the U.S. households face
a higher income tax burden to finance the corporate tax cut, whereas households in the SOE are
not subject to such changes in their tax obligations. Thus, in the absence of a fiscal reaction in the
SOE, the wealth-rich households in the SOE benefit from the opportunity of a higher investment
return in the U.S. due to the TCJA without any change in domestic income taxation.

The second key result is that the welfare implications for the wealth-poor households in the U.S.
depend on the persistence of their corporate tax policy. This result is obtained when we consider the
possibility of an anticipated partial reversal of the approved TCJA corporate tax rate from 21% to
28%, 8 years after the implementation of the TCJA. Our quantitative results show that a temporary
tax cut does not create a persistent increase in labor demand, whereas the rise in the future personal
income tax to finance the corporate tax cut—albeit lower relative to the no-reversal case—is quite
lasting. This implies that the latter effect dominates the benefit from a temporary increase in the
wage, especially for the wealth-poor households in the U.S., who mainly rely on labor income. As a
result, strikingly, households in the bottom 77% in the U.S. wealth distribution experience a welfare
loss, while only those in the bottom 4% did under a permanent corporate tax cut. This result has
a strong implication for political support for the reversal of the tax cut. Through the lens of the
model we show that the benefit from the TCJA is widespread over the wealth distribution only if
the tax cut is maintained for a long time.

In our final experiment, we use the model to investigate the distributional effects of a tax cut
reciprocation by the SOE. This brings us to our third key result: The reciprocation by the SOE
has progressive distributional effects in its own economy. Specifically, we find that on average SOE
households favor a reciprocation, which is not surprising given the findings from the tax compe-
tition literature (see, for example, Gross, 2014). What is novel in our finding is that, while the
low-wealth households gain, the high-wealth households lose from the SOE’s fiscal response to the
TCJA. The gain among the low-wealth households is intuitive—the reciprocation limits the capital
outflow from the SOE and hence the wage decrease. The welfare loss of the wealthy households from
the corporate tax cut in the SOE, on the other hand, might seem counter-intuitive. The reason for
this result is that the direct benefit of a tax cut in the SOE—a better investment opportunity in

the SOE—occurs to all the capital owners in the world, while the cost of providing such an oppor-



tunity falls mostly on the wealth-rich households in the SOE. The SOE’s fiscal authority finances
the tax cut through debt issuance, which will eventually lead to an increase in the income tax rate
of income-rich households in our model set up based on findings from Mertens and Montiel Olea
(2018). The difference in the sets of households who benefit from a better investment opportunity
and who finance the corporate tax cut is larger, and hence this channel is more important, for a
tax cut from the SOE (compared to the U.S.), simply because of its small size relative to the world
economy.? The model sheds light on this novel mechanism which informs policymakers in SOEs in

designing responses to a change in corporate taxation in large countries such as the U.S.

LITERATURE.

Our paper is related to the evaluation of the TCJA using macroeconomic models and empirical
approaches. Barro and Furman (2018), Sedlacek and Sterk (2019), Bhattarai et al. (2020), and
Zeida (2021) study the effects of the TCJA in a closed-economy environment. Lieberknecht and
Wieland (2019) and Bawa and Vu (2020) build an open-economy model with limited household
heterogeneity to investigate the spillover effects of the TCJA. On the empirical front, Hanson et al.
(2021) investigates the effects of corporate tax cuts—including the TCJA—in the U.S. and their
effects on closely linked economies. Our paper contributes to this literature by studying the distri-
butional effects of the TCJA across and within borders, using an open-economy model with realistic
wealth distribution among households.

This paper also contributes to the vast literature that studies the effects of corporate taxation
using macroeconomic frameworks. The seminal work of Harberger (1962) uses a representative-
agent general equilibrium model in a closed-economy, which was later extended to an open economy
framework.? The closest paper to ours that combines both household heterogeneity and an open-
economy framework is Kabukguoglu (2017) who investigates the effect of a unilateral capital income
tax cut and the distributional effects across borders. Our model resembles that in Kabuk¢uoglu
(2017), but we focus on modeling a SOE to study the domestic impact of the SOE government’s
fiscal response, facing a corporate tax cut from a much larger economy (the U.S.) and no change in

the rest of the world. A key additional contribution of our paper is to incorporate the possibility of

3Recall that it is also through this mechanism that the wealth-rich households in the SOE benefit more
than those in the U.S. from the TCJA. But in the case of the TCJA, this mechanism does not result in a
welfare loss among the U.S. wealth-rich households, due to a relatively large size of the U.S. economy.

4See, for example, Harberger (1995), Gravelle and Smetters (2006), Randolph (2006), and Harberger
(2008).



a (partial) reversal of the initial tax cut in the U.S., reflecting the current political discussions on
this issue.

Third, we contribute to the growing literature that analyzes aggregate and distributional effects
of fiscal policies using incomplete-market models with heterogeneous households. Assuming incom-
plete markets, Heathcote (2005) re-examines the notion of Ricardian equivalence and finds that the
results differ from those observed in a representative framework. Guvenen et al. (2019) uses an
incomplete-market framework to analyse the effects of capital income and wealth taxation. Ferriere
and Navarro (2018) builds a small-scale heterogeneous-agent New Keynesian model to understand
how tax progressivity affects the government spending multiplier. Bachmann et al. (2020) studies
the distributional effects of fiscal volatilities. Domeij and Heathcote (2004), closest to this paper,
studies the distributional effects of capital taxation in an incomplete-market closed-economy model.
This paper expands their approach to an open-economy model to examine the spillover effects of a
corporate tax cut across borders.

Finally, we also contribute to the literature studying capital tax competition. Correia (1996)
was among the first to investigate international capital income tax competition using a dynamic
framework.? Mendoza and Tesar (1998) quantifies international spillovers of a tax policy change and
show that these spillovers are large and lead to important deviations from what similar experiments
predict in a closed-economy environment. On the contrary, Gross (2015) argues that under full
commitment and dynamic taxation, governments of open economies set optimal capital tax rates
identical to a closed economy. We contribute to this literature by examining the distributional ef-
fects of corporate taxation not only across borders but also within borders. Furthermore, we study

how the distributional effects depend on the size of the country that implements a corporate tax cut.

OUTLINE. The rest of the paper is organized as follows. Section 2 presents the model and defines
the equilibrium. The calibration is discussed in Section 3. Section 4 discusses the aggregate and
welfare consequences of the TCJA and an anticipated reversal of the policy. Section 5 investigates

the SOE’s response to the TCJA. Section 6 concludes.

®See also Mendoza and Tesar (1998), Mendoza and Tesar (2005), Klein, Quadrini and Rios-Rull (2005),
Gross (2014), Gross (2015), and Gross, Klein and Makris (2020).



2 Model

We extend a standard incomplete-market general-equilibrium model with heterogeneous households—
as in Aiyagari (1994)—to an open-economy setting. We model the world economy to consist of three
economies: the U.S., a SOE, and the ROW. Furthermore, our model assumes that there is one con-
sumption good that is traded across countries.® We assume free capital flow, which captures foreign
direct investments as well as relocation decisions of firms and plants. We also assume no migration
of workers. In each of these economies, there are three types of agents: households, firms, and the
government. We describe their economic problems in the following subsections. Since the structure
of the problem for each type of agent is identical across economies, we describe the problem only

for an arbitrarily chosen economy, m.

2.1 Households

Each country is populated by a continuum of households facing idiosyncratic uninsured labor income
shocks. Households are characterized by their wealth, which we define below, and their productivity

%

m.t» Where the superscript ¢ refers to each household, the subscript m represents the country where

s
the household resides, and the subscript ¢ denotes the time period. We assume that sin’t takes a
finite number (Ny) of values and follows a first-order Markov process.

Households maximize their expected life-time utility, given by

max  Eo Y ALU(c,,), 1)
t=0

{Cin,t7a£n,t+1}

where 0 < 8}, < 1 is the time-discount factor. ¢, ; denotes the household consumption in period
t and a}, ., the assets held by that household at the end of period t. The utility function (U)
is assumed to be increasing, continuous, and strictly concave in consumption. The household is

subject to the following budget constraint:

Cin,t + Z kfﬁ,tﬂ + Z fvi,tﬂ = Z kfﬁ,t + Z b%,t + yin,t - Tz;n(yfmt)’ (2)
z z 4 z

6This implies we abstract from the changes in the terms of trade. Recent evidence provided by Hanson
et al. (2021) suggests that the impact of changes in U.S. corporate taxes on terms of trade between the U.S.
and Canada is small and statistically insignificant. On the other hand, the impact on investments in the
U.S. and Canada—the channel we focus on in this paper—is large and statistically significant.



where the superscript z, where applicable, is the source country of the asset held, yfnyt is the total
income before tax, and T?;”(yfnt) is the household income tax. The left-hand side of the budget
constraint indicates the expenditures in period ¢. Households may consume and save in capital (k)
and government bonds (b). Both capital and government bonds are traded internationally. kf,'f’t 11
is the amount of capital in country z purchased by household ¢ in country m at the end of period ¢
and b%,t 41 is the amount of bond issued by the government of country z purchased by household 4
in country m at the end of period t. The right-hand side shows the amount of resources available
in period ¢, composed of assets purchased in the last period and disposable income (net of taxes),
yﬁn,t - T;n(yfnt)

Our model abstracts from aggregate uncertainties (except changes in corporate tax rates). This
implies that the rates of return on all assets (after any applicable source-based taxation) are equal-
ized, and the assets are perfect substitutes. Formally, this return equalization is represented by the

following non-arbitrage condition:
U.S.\,.U.S. SOE\,.SOE ROW\, ROW b
(L—r )y =Q0—-r )y " =01-1 )Tt =Ty =Tt (3)

77 is the source-based tax on capital income from country z. This models the corporate income tax
and is therefore the main focus of this paper. 77 is the rate of return on capital before the corporate
income tax in country z, r? is the rate of return on government bonds that is not subject to any
source-based taxation, and r; is the equalized rate of return. This assumption allows computational
tractability, as it is sufficient to keep track of total wealth in solving the household optimization
problem: afn,t =2, k;ﬁ’t . ffm 11- Finally, we impose a borrowing constraint on total

wealth:

ain,t—i—l > ¢’ (4)

where the negative of v is the amount households are allowed to borrow.

The household total income before income tax, yin’t, is determined as
yvin,t = w{”lsin’t + Z[Tf(l - Tcz)]k%t + Z bebf’fl,,t = wfe”lSin,t + Tta’in,t' (5)
z z

Total income is derived from three sources. The first is labor income with w}" being the wage rate
determined in the competitive labor market and lsimt being the labor supply in efficiency unit. We

assume that household labor supply is fixed at [. The second is the return on capital from each



country z net of the corporate income tax. The last source is the interest on bonds. The last
equality follows from equation (3).

Following Castaneda, Diaz-Gimenez and Rios-Rull (2003), we model the household income tax
as the sum of the progressive federal income tax and a linear component that captures other forms
of tax revenue such as state, real estate, and excise taxes. We adopt the functional form from

Gouveia and Strauss (1994) for the federal income tax. Hence, the income tax function is given as

m
T2

T;n(yjn,t) =" [yfnt - <(Z/7Z;/L,t)_T2Tn + T:T) +7—(?1y7in,t' (6)
——

~ Linear
Progressive

The first term denotes the progressive part of the income tax system where 7] is the top marginal
tax rate and 75" and 73" capture the progressivity. The second term represents the linear component,

where 73" is the flat tax rate.

2.2 Firms
Output (Y;™) is produced by a representative firm using capital (K/*) and labor (L") with a

constant returns to scale production function (F'). The firm maximizes profit given as

;" = {Kl?néﬁm}F(KZ’ﬁL?”‘) — RKY — wi" LY, (7)

where R™ = r™ 4 6™ and 0™ is the annual depreciation rate for country m.

2.3 Government

The government spending in each country m has two components: government purchases (G7") and
debt repayments ((1 4 7¢)B;"). It finances its expenditures by newly issued bonds (B} ;) and tax

revenues (77"). Formally, the budget constraint is as follows:
G+ (L +r)B" =T} = B}, (8)

The left-hand side represents the primary deficit plus gross debt payments, which should be equal

to new debt issuance. Total tax revenue (77™) consists of two items: (i) a residence-based household



income tax revenue (Tr"™) and (ii) a source-based corporate income tax revenue (7's™). Formally,

1

X X m _?
T = / (m [ym (<yfn,t> 7 +T§”>

Tr™

+T$”yfn,t> di+ 7" (R — 6" )K" . (9)
Ts™

We assume the path of G}* in equation (8) to be exogenous. Hence, a balanced budget is
achieved by adjusting B{"t; and T;" given B;". However, we cannot determine both Bj’}; and T;"
using the balanced budget condition alone. To pin down both endogenous variables, based on Bohn
(1998) and Davig and Leeper (2011), we assume the residence-based tax revenue to be a function
of the current debt-to-GDP ratio:

Tr B m [ Tsit —T's
Lt -7 10
Y,m = fo+ fB Y, X Y ) (10)

where fp reflects the endogenous adjustment of tax revenue to make the debt-to-GDP ratio sta-
tionary.” The first term, fp, is a constant that determines the average level of tax-to-GDP ratio,
and hence the average level of debt-to-GDP ratio. The last term captures how the residence-based
tax revenue is adjusted to changes in the corporate income tax. If the corporate income tax rev-
enue deviates from the pre-TCJA steady-state level (T's™), x determines whether the deviation is
financed through a change in the household income tax (y = 1), through additional debt (x = 0),
or through a combination of the two (x € (0,1)).

Once the required residence-based tax revenue is determined by equations (8) and (10), at least
one tax parameter in the household income tax function (equation (6)) needs to be endogenously
adjusted to match it. In our baseline quantitative exercises, we let 71, the top marginal tax rate
in the progressive component of household income tax, be endogenous. This is consistent with the
empirical evidence documented in Mertens and Montiel Olea (2018) that top marginal tax rates

have been a key tax instrument used for government budget adjustment.

2.4 Equilibrium

An equilibrium in our model is composed of household policy functions {a}" ,(a, s), ci"(a, 5) }$2, and

the sequences of the prices {wj",r}72,, the endogenous tax parameters {7{;}{, the aggregates

7A necessary condition for the stationarity of the debt-to-GDP ratio is that fz > 7. In words, the
adjustment in the tax revenue should be larger than the increase in the interest payments on the debt.



{A], K, B, L, C* T 12, and the joint distribution of households over wealth and produc-

tivity {\["(a, s)}72,, for m € {U.S.,SOE, ROW}, such that:

Household policy functions {a} (a, s), c{"(a, s)}72, maximize the expected lifetime utility (1)

under the constraints (2)-(4) and the given sequence of prices and the tax parameters.
{K}", L"}7° ) maximize firm profits defined in (7) under the given path of the prices.

The aggregation of individual policies is consistent with their aggregate counterparts:

Jalti(a,s)dN]"(a,s) = A}ty and [ ¢f"(a, s)dN]"(a, s) = C]".
The path of the rate of return {r;"}{2, clears the world asset market:
AT+ nsop AP + nrow AFOY = BYS 4 ngonByOF + nrow B Y
+ K7 4+ nsopK 0" + nrow KOV,
where n,, refers to the size of country m relative to the U.S.

Labor market clears:

P = [ s dd\? @.9)
Goods market clears:

U.s. SOE ROW Us. SOE ROW
Y, 4+ nsorY + nrowY; = Cy ™ 4+ nsoeCy ™ + nrowCy
Us. SOE ROW
+ 17" +nsorly " + nrowly
Us. SOE ROW
+ Gy +ngorGy T +nrowGy

where I/" = K|} — (1 = 0™) K",

The path of the endogenous tax parameter {7{";}{2, total tax revenues {7;"}72,, and gov-

ernment bonds {B;"}7, are determined by (8)-(10).

The sequence of the joint distribution {A\[*(a, s)}72, is generated from the initial distribution

Ao(a, s), household policy functions, and given path of prices.

The computational algorithms for solving for the pre-TCJA steady state—the steady-state un-

der the corporate taxes observed prior to the implementation of the TCJA—and the transition

equilibrium path after the implementation of the TCJA are presented in Appendix A.
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3 Calibration

Table 1 summarizes the parameter values we use to calibrate the model.

Table 1: List of Parameters

Parameter Description Value Target,/Source
o CRRA parameter 2 Standard
15} Discount factor 0.968, 0.969, 0.969 K/Y=25
P Borrowing limit -1.65, -0.88, -0.88 Wealth Gini
Corporate tax rate (prior to the
Te 0.35, 0.38, 0.38 Statutory tax rates
TCJA)
To Tax parameter 0.055, 0.064, 0.064 In text
Ty Tax parameter 1.367, 1.915, 1.915 Lim and Hyun (2006)
T3 Tax parameter 1.13, 1.55, 1.55 In text
{51, 82, 83} Labor productivity levels In text Domeij and Heathcote (2004)
Labor productivity transition
I In text Domeij and Heathcote (2004)
probability matrix
) Depreciation rate 0.1 Standard
o} Share of capital 0.36 Standard
A TFP in steady state 1 Normalization
I Debt coefficient of fiscal rule (10) 0.08 Bachmann et al. (2020)
fo Intercept of fiscal rule (10) 0.116, 0.114, 0.114 Debt-to-GDP ratio
Nm Country /economy size 1,01, 1 Population size

Note: The numerical values under the column Value are in the order of the U.S., Canada, and the ROW.

Single entries indicate that the values are identical across countries.

11



One period in our model is one year. We calibrate the parameters in our model such that
the key moments from the pre-TCJA steady state match the corresponding empirical moments
from data before the implementation of the TCJA (2017). We calibrate the SOE to Canada. In
addition, based on the observation that Canada is close to the median country among the G7
countries in many dimensions including government-expenditure-to-GDP and debt-to-GDP ratios
(Kabukguoglu, 2017) and the tax level and progressivity (Lim and Hyun, 2006), and hence roughly
comparable to many OECD countries, we also calibrate the ROW to Canadian economy. Thus, the

parameter values for the ROW and Canada are identical, except for their sizes.

3.1 Households

We use a utility function with constant relative risk aversion:

Ule) = ; (11)

where o is the relative risk aversion coefficient. We set o equal to 2. We calibrate Sy.g. at 0.968
and SBsop (and hence Srow) at 0.969 to match the capital-output ratio of 2.5 in each economy, a
standard target in macroeconomics literature. The borrowing constraint, 1, is set to -1.65 in the
U.S. and -0.88 in the other economies to match their respective wealth Gini coefficient observed
in the data: 0.80 in the U.S., from Budria-Rodriguez et al. (2002), and 0.70 in Canada, from
Brzozowski et al. (2010).

For the labor productivity process, we adopt the specification from Domeij and Heathcote
(2004) for the U.S. To be specific, we assume three productivity levels, low (s; = 0.167), medium
(s2 = 0.839), and high (s3 = 5.087), with the following transition probability matrix

T11 T12 713 0.90 0.10 0
=7y 7y mos| = 0.005 0.99 0.005] (12)
731 732 733 0 0.10 0.90

where 7;; is the probability of transiting to state j next period conditional on being in state 7 in
the current period. Due to the lack of comparable estimates of the labor income process in Canada,

we also adopt the above process for the SOE and the ROW. This implies that differences in wealth

12



distribution across countries in our model are generated by differences in fiscal policies and the

borrowing constraint.®

3.2 Firms

The production function is assumed to be Cobb-Douglas with constant returns to scale:
F(K,N)=ZK*N'™,

The capital share, «, is set to 0.36 and the annual depreciation rate, d, is set to 10%. Both are
standard values in the literature and are assumed to be identical across countries. Finally, we
normalize the total factor productivity, Z, to one in all the economies because we abstract from
its fluctuations as well as from the small differences in its level between the U.S., Canada, and the

OECD countries.

3.3 Government

We set the corporate tax rates at the statutory tax rates: 35 percent for the U.S., and 38 percent
for the SOE and ROW based on the Canadian tax rate, for the pre-TCJA steady state.

We assume the government-purchases-to-GDP ratio (G}*/Y;™) to be 0.2 and constant in each
economy. We borrow this estimate from Bachmann et al. (2020) for the U.S. For the SOE and ROW,
we compute this ratio for Canada from Jorda, Schularick and Taylor (2017)’s database. Note that
both estimates include both federal and state/provincial level government purchases.

In the fiscal rule (equation (10)), the coefficient on the debt-to-GDP ratio (fg) should be larger
than the interest rate to have a stationary debt process. The estimate from Bachmann et al. (2020)—
0.08 for an annual model-—meets this condition for the U.S. We use the same value for the SOE
and ROW due to the lack of comparable empirical estimate from Canada. Then, from equations
(8) and (10), the value of fy determines the pre-TCJA steady state levels of the debt-to-GDP ratio
(B/Y) and the tax-to-GDP ratio (7'/Y). We calibrate fy to match the average debt-to-GDP ratio
between 2006 and 2016 calculated from the database built by Jorda, Schularick and Taylor (2017),
for both the U.S. and Canada.® The calibration of y does not affect the pre-TCJA steady state

8The difference in the time preference plays a minimal role under our calibration.
9We choose this period largely due to the Canadian fiscal crisis of the 1990s—characterized by rising
deficits, the accumulation of debt, and unusually high debt-to-GDP ratios—and its consequences on the
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calculation so it will be discussed in Section 4.

In the household income tax function (equation (6)), we need to set three parameters, {7, 72, 73},
while 71 is endogenously determined to satisfy equation (9). The calibration of the progressive
component (i.e., 7o and 73) is based on the estimates from Lim and Hyun (2006), which uses data
from 1997 for the U.S. and from 1998 for Canada. 7o is a scale-free parameter which allows to
directly adopt their estimates. On the other hand, 73 is scale-dependent, so we cannot directly use
their estimates. We calibrate 73 by matching the pre-TCJA steady state value of 71 to their estimate.
The flat tax rate in the linear component of the tax function, 79, captures the state/provincial tax
rate. For the U.S., we use the estimate from Bachmann et al. (2020); for Canada, we construct this

as a weighted average of provincial tax rates by income quintile reported in Kurnaz and Yip (2022).

3.4 Pre-TCJA Steady State Moments

Table 2 compares the key moments from the pre-TCJA steady state with their empirical counter-
parts. Panel A shows that the model does a good job in closely matching targeted moments such
as the capital-output ratio, the debt-to-GDP ratio, and the wealth Gini coefficient. In Panel B, we
show that our model also successfully generates the fact that the U.S. is a net borrower while the

SOE, modeled based on Canada, is a net lender, in terms of the net foreign asset position.

debt-to-GDP ratio in the short and medium run. Thus, we choose to start from the mid-2000s when the
debt levels have been relatively more stable for Canada. We focus on the same period for the U.S. as well.
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Table 2: Pre-TCJA Moments

Panel A: Targeted moments

Model Target
Description U.S. 508, U.S. Canada
ROW

K/Y 2.52 2.49 2.50 2.50

B/Y 0.882 0.827 0.882 0.827

T 0.376 0.343 0.376 0.343

Wealth Gini Coefficient 0.82 0.71 0.80 0.70

Panel B: Untargeted moments

Net Assets Position Borrower  Lender  Borrower  Lender

Notes: The model moments are from the pre-TCJA steady state. The
sources for the empirical moments that are used as calibration targets are

explained in the text in Sections 3.1-3.3.

4 Baseline Results: No Reciprocation by the SOE

In this section, we present our baseline results where there is no reciprocation by the SOE. We
examine two versions of the TCJA. First, we assume that the corporate tax cut in the U.S. is
permanent. Second, we assume that the tax cut in the U.S. is partially reversed several years after
its implementation, and this is anticipated. Both experiments assume x"™ to be 0 in all economies,
meaning that any changes in the corporate-based tax revenue are absorbed by a change in the
government debt instead of residence-based tax revenue. This assumption is consistent with Gale
(2020), who shows that the TCJA did not result in a noticeable increase in the household income
tax revenue. In Appendix B.1, we report the results from assuming x”* to be 1—i.e., the corporate
tax cut financed through an increase in the residence-based tax revenue. Appendix B.2 also reports

the results from assuming 73 instead of 7; to be the endogenous tax parameter in the residence-
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based tax function—i.e., the progressivity in the tax function instead of the top marginal tax rate
is adjusted when the required revenue changes. In both cases, the key qualitative results are the

same as in the baseline model.

4.1 Permanent Corporate Tax Cut in the U.S.

We first consider the case originally promulgated in the TCJA, i.e., permanently reducing the
corporate tax rate from 35% to 21%. We assume this to be an unanticipated change. We first

describe the dynamics of the aggregate variables and then present the distributional results.

4.1.1 Aggregate Dynamics

Figure 2 shows the changes in the key aggregate variables along the transition path equilibrium.

On the fiscal side, as the corporate tax cut is financed through additional debt (i.e., x = 0), the
U.S. government debt increases significantly relative to the pre-TCJA steady state. On the other
hand, the SOE government debt shows a slight increase due to a reduction in the capital tax base
caused by the capital outflow.

The capital stock in the U.S. experiences an influx on impact due to lower corporate tax obliga-
tions. Over time, it decreases due to the crowding out effect from the accumulation of government
debt, though it stays above the pre-TCJA level. On the contrary, capital in Canada decreases
relative to the pre-TCJA steady state as capital flows to the U.S. due to a higher after-tax return
in the U.S.

The unique after-tax rate of return on the assets stays above the pre-TCJA level due to a lower
corporate tax in the U.S. and lower capital stocks in the other economies. It also increases over time
due to the crowding-out effect from the U.S. government debt. Finally, wages in the U.S. increase
as capital inflows raise the marginal product of labor, while the opposite is the case for the SOE.
The dynamics of prices have important distributional implications for the U.S. and SOE, which we

will discuss next.

0Even though we use 300,000 households in simulating each economy, this number is not large enough
to completely eliminate fluctuations in aggregate variables on the new steady-state. This is partly because
the assumed productivity process is very persistent, requiring a very large number of households to have
simulated distributions to be identical to the theoretical distributions. However, both the aggregate results
and the welfare changes are robust to using different seeds for simulations.
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Figure 2: Dynamics of the aggregate variables under a permanent cut
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Notes: The label TCJA,, for m = {US, SOE} refers the post-TCJA paths. PRE,, denotes the

level in the pre-TCJA state.

4.1.2 Distributional effects

To examine the distributional effects of the U.S. permanent corporate tax cut in the U.S. and the
SOE, we calculate the welfare gain of each household using the consumption equivalent variation.
Specifically, we calculate the proportional change in lifetime consumption required for households
in a counterfactual economy—where the TCJA was not implemented—to make them as well off
as in the actual economy with the TCJA, conditional on the state variables at the moment of the

implementation of the TCJA. Formally, it is w that satisfies:

Eo Y Blulch,) =Eo Y Bu([l +wld, ),
t=0 =0
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where cfmt represents the consumption in the baseline economy with the policy enacted, whereas
Ein,t denotes that with no change in the corporate tax. A positive value of w implies a gain and a

negative value indicates a loss from the corporate tax cut.

Table 3: Welfare gains for households in the U.S. and SOE under a permanent corporate tax cut (%)

Panel A: U.S.
Wealth group
All < 1% 1-5% 5-25% 25—50% 50—"75% 75—95% 95-—99% > 99%
All 0.1457 -0.1010 -0.0446 0.0538 0.0545 0.0810 0.3326 0.7037  0.9202

5 =51 0.1510 -0.1010 -0.0359 0.0538 0.0545 0.0811 0.3353 0.6954  0.9293

52 0.1456 -0.1010 -0.0451 0.0538 0.0545 0.0810 0.3320 0.7052 0.9200

IV
Il

5 =853 0.1417 -0.1011 -0.0439 0.0538 0.0545 0.0813 0.3416 0.6862  0.9178

Panel B: SOE
Wealth group
All <1% 1-5% 5-25% 25—-50% 50—"75% T75—95% 95—99% > 99%
All -0.3922 -1.2823 -1.0462 -0.8465 -0.8187 -0.5816 0.4407 1.7022  2.5662

5 =5 -0.3750 -1.2817 -1.0359 -0.8482 -0.8192 -0.5821 0.4527 1.6720 2.6011

5= 5y -0.3920 -1.2821 -1.0473 -0.8463 -0.8187 -0.5816 0.4386 1.7077  2.5656

5 =53 -0.4123 -1.2858 -1.0342 -0.8487 -0.8194 -0.5813 0.4728 1.6397 2.5495

Notes: The columns represent the wealth groups and the rows represent the productivity types. The column and
rows labeled “All” indicate unconditional values. The figures in the table are in percentages and are averages from

the particular wealth group.

We compute w for the U.S. and SOE conditional on wealth and productivity levels. Table 3
shows the welfare gains and losses from the policy change. While the average welfare gain across the
U.S. population is about 0.15%, the households in the SOE on average experience a loss of 0.39%,
as shown in panels A and B, respectively.

In terms of the distributional effects, the results indicate that the wealth-rich households are the
winners in both economies relative to households at the opposite end of the distribution, indicating

that the policy is regressive. The intuition for these results is as follows. For high-wealth households,
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the gain comes from the higher after-tax return on savings after the tax cut, since most of their total
income is generated from their non-labor income and they hold a large share of the aggregate capital
stock. On the other hand, households with lower levels of wealth rely mostly on labor income, so
they do not directly benefit from the higher after-tax return.

At the same time, the U.S. tax cut yields a much more regressive outcome in the SOE than
in the U.S. The loss of the wealth-poor households is much larger in the SOE than in the U.S. In
the U.S., on the one hand, capital inflow from the SOE and ROW increases wages, which benefits
the wealth-poor households. On the other hand, they will be subject to a higher income tax rate
as the U.S. government debt accumulates. The results indicate that the benefit from the former
channel is larger than the cost from the latter channel except for those at the bottom 5% of the
wealth distribution.!! Therefore, the key argument of the supporters for the TCJA—that this will
also help workers in the U.S. by raising the labor demand—is mostly supported when the tax cut is
permanent. The wealth-poor households in the SOE experience a large welfare loss due to a drop
in wages caused by the capital outflow, with those approximately in the bottom 80% of the wealth
distribution experiencing a welfare loss.

Perhaps surprisingly, the wealth-rich households in the SOE benefit more than the wealth-rich
households in the U.S. With frictionless capital flow, a better investment opportunity created by
a lower U.S. corporate tax rate is enjoyed by every saver in the world. On the contrary, only
U.S. households face the price of the policy in terms of an increased residence-based tax due to
the accumulated government debt. This significantly reduces the welfare gain of the wealth-rich
households in the U.S., while the wealth-rich households in the SOE enjoy a free lunch.'> These
mechanisms explain why the corporate tax cut in the U.S. results in a more regressive outcome in

the SOE than in the U.S.

HEven though the adjustment in the residence-based tax is made through variation in 77", the top marginal
tax rate, it affects not only the top income households but all the households. The progressive component
of the income tax is proportional to 7{", so all the households face the same proportional change in the
tax rates, though in terms of percentage point change, it is larger for the top income households. When
the adjustment in the income tax is made through 73", the progressivity of the tax function, the additional
tax burden is mostly on the wealth-poor households. In that case, the tax cut turns out to be much more
regressive in the U.S., with approximately the bottom 70 percent in the wealth distribution experiencing
a welfare loss (Appendix B.2: Table B.2, Panel A). When the tax cut is financed through an increase in
the residence-based tax (y = 1) instead of the increase in the government debt (x = 0), the increase in the
income tax is immediate, and its cost dominates the benefit from the wage increase, again making it more
regressive than in the baseline (Appendix B.1).

12 Again, when the adjustment in the residence-based tax is made through 74" instead of 7{", then the
wealth-rich households face a much smaller increase in their tax burden, and hence their welfare gains
become much larger, though still smaller than those enjoyed by the wealth-rich households in the SOE
(Appendix B.1).
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4.2 Anticipated Reversal

The previous analysis assumed the corporate tax cut in the U.S. to be permanent. In this subsec-
tion, we instead perform an experiment in which the corporate tax rate is partially reversed after
maintaining the TCJA rate for 7 years. In particular, we assume that the corporate tax rate in
the U.S. permanently reverts to 28%. This analysis is motivated by discussions in the current U.S.
administration about a potential increase in the corporate tax rate.!> We assume that the reversal
is certain and anticipated. The results are similar when the reversal is uncertain (see Appendix

B.3).

4.2.1 Aggregate Dynamics

The paths of the aggregate variables are shown in Figure 3. The reversal implies that the capital
stock in the U.S. falls sharply at the moment of the reversal (indicated by the dark vertical line);
after that, it stabilizes at the level that is almost identical to its pre-TCJA level. The U.S. capital
stock in the new steady state is similar to that from the pre-TCJA steady state for the following
reason. On the one hand, even after the reversal, the U.S. tax rate (28%) is lower than its pre-TCJA
level (35%), so capital inflow from the SOE and ROW is not fully reversed, implying a higher capital
stock than the pre-TCJA level. On the other hand, the U.S. government bond increases significantly
even with the reversal, though not as much as under the permanent tax cut. This crowding-out
effect reduces the capital stock in every economy. The size of these two effects is similar in this
case for the U.S., resulting in similar steady-state levels of capital before and after the TCJA. The
capital stock dynamics in the SOE are the opposite at the reversal, reflecting a partial reversal of
the capital outflow from the SOE. After that, it decreases as in the U.S. due to the crowding out
effect. The new steady-state level in the SOE is higher than under a permanent tax cut due to a
smaller capital outflow accompanied by a smaller crowding-out effect. As a result, after the reversal,
the gap between the capital levels in the U.S. and SOE is much smaller compared to the case with

a permanent tax cut.

13This possibility has been discussed by Janet Yellen, U.S. secretary of the treasury, and President
Biden. For media coverage, see https://www.wsj.com/articles/treasurys-yellen-to-call-for-global-minimum-
corporate-tax-rate-11617633701 and https://www.wsj.com/articles/whats-in-bidens-2-trillion-corporate-tax-
plan-11617206009.
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Figure 3: Dynamics of the aggregate variables under an anticipated reversal of the TCJA
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Notes: The label TCJA,, for m = {US, SOE} refers the post-TCJA paths. PRE,, denotes the
level in the pre-TCJA state. The vertical line represents the time period (year 8) at which the

reversal rate (28%) is in effect.

The price dynamics reflect the capital dynamics. In particular, for the wages, after the reversal,
the gap between the U.S. and SOE wages is much smaller. Compared to the case with a permanent
tax cut, the drop in the wage in the U.S. is larger than the increase in the wage in the SOE. As

discussed in the next subsection, this plays an important role in shaping the distributional effects.

4.2.2 Distributional effects

Table 4 reports the distributional results from the anticipated reversal of the tax cut. The two key
findings from the case with a permanent tax cut, namely, that the tax cut is regressive and that it

is more regressive in the SOE, still hold under a partial reversal of the tax cut.
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Table 4: Welfare gains for households in the U.S. and SOE under an anticipated reversal of the corporate tax cut

(%)

Panel A: U.S.
Wealth group
All <1% 1-5% 5—-25% 25—-50% 50—-75% T75—95% 95—99% > 99%
All -0.0344 -0.2585 -0.2073 -0.1195 -0.1183 -0.0915 0.1367 0.4685  0.6724

5 =51 -0.0297 -0.2585 -0.1995 -0.1195 -0.1183 -0.0915 0.1391 0.4609  0.6807

5 =53 -0.0345 -0.2585 -0.2077 -0.1195 -0.1183 -0.0916 0.1362 0.4699 0.6722

5 =83 -0.0382 -0.2585 -0.2079 -0.1196 -0.1184 -0.0913 0.1448 0.4524  0.6694

Panel B: SOE
Wealth group
All <1% 1-5% 5—-25% 25—-50% 50—"75% T75—95% 95—99% > 99%
All -0.5133 -1.2469 -1.0308 -0.8687 -0.8400 -0.6385 0.1274 1.0404  1.6659

5=51 -0.5008 -1.2441 -1.0238 -0.8703 -0.8405 -0.6388 0.1363 1.0186 1.6914
5= 5y -0.5131 -1.2467 -1.0316 -0.8685 -0.8399 -0.6384 0.1259 1.0444 1.6655

5 =53 -0.5291 -1.2501 -1.0215 -0.8708 -0.8407 -0.6385 0.1507 0.9957 1.6530

Notes: The columns represent the wealth groups and the rows represent the productivity types. The column and
rows labeled “All” indicate unconditional values. The figures in the table are in percentages and are averages from

the particular wealth group.

There are also two noticeable differences compared to the permanent tax cut. First, the welfare
gains of the wealth-rich households in the two countries are smaller with the reversal of the tax cut.
This is a direct effect of a worsened investment opportunity due to the reversal of the TCJA.

The second difference is that, perhaps surprisingly, a majority of the U.S. households—those
who are at the bottom 75% of the wealth distribution—experience a welfare loss when the tax cut
is temporary. As our results indicate in Section 4.2.1, the increase in the wage due to the tax cut
is limited after the reversal and much smaller compared to the permanent tax cut scenario. The
households also have less tax burden with the reversal due to a smaller increase in the government
debt, but the increase in the government debt is persistent and remains at a higher level in the

new steady state. Our quantitative results from a reversal of the tax cut show that the cost of
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a higher tax burden outweighs the benefit of a higher wage for these households. Compared to
the permanent tax cut, this analysis shows that whether the U.S. corporate tax cut also benefits
wealth-poor households in the U.S. or not depends on the persistence of the tax cut. When the tax
cut is short-lived, the benefit is concentrated only among the wealth-rich households.

The welfare loss among the wealth-poor households in the SOE is similar to that under the
permanent tax cut, reflecting limited changes in their wages compared to that scenario. If anything,
the welfare loss is slightly smaller than the permanent tax cut scenario. Together with the reduced
welfare gains among the wealth-rich, this makes the temporary tax cut less regressive than the
permanent tax cut in the SOE.

Appendix B.3 shows that the results are essentially the same when we assume that the reversal

is uncertain.

5 Reciprocal Fiscal Response of the SOE

The preceding experiments assumed that the government of the SOE does not change its corporate
tax rate in response to the TCJA. In this section, we examine the consequences of the SOE gov-
ernment reducing its corporate tax rate to the same level as the post-TCJA level in the U.S. (21%)
at the moment of the implementation of the TCJA.™ In the following exercises, we assume that a
corporate tax cut in the SOE is initially financed by debt (y*“F = 0). Appendix C.3 reports the

results under a corporate tax cut financed by an increase in the residence-based tax (y°©F = 1).

5.1 Aggregate Dynamics

The dynamics of the aggregate variables are shown in Figure 4. The post-TCJA capital paths are
identical between the two countries due to the identical corporate tax rates. The levels are higher
in both countries than the pre-TCJA level reflecting the corporate tax cuts in both countries.
Reflecting the capital paths, the wages are identical between the two countries and higher than the
pre-TCJA level. Not only the U.S. government but also the government of the SOE now has a
large increase in their borrowings to finance the corporate tax cut. The interest rate jumps initially
due to a lower tax rate on the returns to capital and then further increases over time with the

crowding-out effect of the government debt.

4 Appendices C.1 and C.2 analyze the cases where the SOE reduces its corporate tax rate to other values,
30% and 18%. The results are linear in the size of the tax cut by the SOE.
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Figure 4: Dynamics of the aggregate variables under a reciprocal fiscal response by the SOE
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level in the pre-TCJA state.

5.2 Distributional effects

The reciprocal fiscal response from the SOE have relatively small effects on the U.S. households.
The welfare gains of households in the U.S. under this scenario, shown in Table 5 (Panel A), are
similar to the baseline case (Table 3, Panel A). With the SOE being considerably smaller than
the U.S. economy, changes in its corporate tax rate does not affect the prices in the U.S. by a lot.
Nonetheless, the reciprocation reduces the capital inflow to the U.S. (but the U.S. still receives
capital flow from the ROW), reducing the gains of the wealth-poor households. Indeed, with the
reciprocation, close to half of the U.S. households experience a welfare loss. On the other hand, the
wealth-richer households experience larger gains than in the baseline, though the difference is small.
This is due to the favorable investment opportunity in the SOE, created by the corporate tax rate

cut in the SOE, for which they do not pay the burden of the additional residence-based tax.
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Table 5: Welfare gains for households in the U.S. and SOE under a reciprocal fiscal response by the SOE to the
TCIA (%)

Panel A: U.S.
Wealth group
All <1% 1-5% 5—-25% 25—-50% 50—-75% T75—95% 95—99% > 99%
All 0.1083 -0.2334 -0.1557 -0.0347 -0.0300 0.0237 0.3891 0.8911 1.1889

5 =51 0.1155 -0.2333 -0.1439 -0.0350 -0.0300 0.0238 0.3933 0.8800 1.2014

5 =53 0.1083 -0.2334 -0.1562 -0.0347 -0.0300 0.0237 0.3883 0.8932 1.1886

5 =83 0.1019 -0.2334 -0.1580 -0.0351 -0.0301 0.0241 0.4017 0.8672 1.1852

Panel B: SOE
Wealth group
All <1% 1-5% 5—-25% 25—-50% 50—"75% T75—95% 95—99% > 99%
All 0.7324 0.5238 0.5936 0.6853 0.6936 0.6991 0.8212 1.0510  1.1900

5 =51 0.7358 0.5246 0.6000 0.6853 0.6935 0.6991 0.8230 1.0457 1.1959

5= 5y 0.7323 0.5238 0.5932 0.6853 0.6936 0.6990 0.8208 1.0520 1.1898

5 =53 0.7306 0.5235 0.5955 0.6851 0.6936 0.6991 0.8273 1.0398 1.1886

Panel C: SOE, welfare gains from the reciprocation
(welfare gains under the reciprocation minus gains under no fiscal response)

Wealth group

All <1% 1-5% 5—-25% 25—-50% 50—"75% T75—95% 95—99% > 99%

All 1.1245 1.8061 1.6399 1.5318 1.5123 1.2807 0.3805 -0.6512  -1.3762

5 =5 1.1108 1.8063 1.6359 1.5334 1.5126 1.2812 0.3703 -0.6263  -1.4052

5 =59 1.1242 1.8059 1.6405 1.5316 1.5122 1.2807 0.3822 -0.6558  -1.3758

5 =53 1.1428 1.8093 1.6297 1.5338 1.5130 1.2805 0.3545 -0.5999  -1.3609

Notes: The columns represent the wealth groups and the rows represent the productivity types. The column and
rows labeled “All” indicate unconditional values. The figures in the table are in percentages and are averages from

the particular wealth group. Panel C reports the difference between Panel B of this table and Panel B of Table 3.
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In contrast, the fiscal response by the SOE has significant distributional impacts on the house-
holds in the SOE. With the reciprocation, all the households in the SOE experience a welfare gain,
though the final result is still regressive (Panel B). To isolate the effects of the reciprocation (from
those of the TCJA), in Panel C, we compare the welfare gains with and without the reciprocation.
The result clearly shows that, strikingly, the reciprocation is very progressive. The tax cut in the
SOE results in large welfare gains among wealth-poor households and large welfare losses among
wealth-rich households in the SOE. The economic mechanism for the gains among the low-wealth
households is straightforward: The corporate tax cut in the SOE, which is larger than the tax cut
under the TCJA, results in a large capital flow into the SOE and hence an increase in wages, as
shown in Figure 4. The mechanisms behind the welfare loss among the wealth-rich households are as
follows. On the one hand, with free capital flow across countries, a favorable investment opportunity
created by the tax cut in the SOE benefits all the capital owners in the world. As capital owners
in the world share the benefits, the share taken by the wealth-rich households of the SOE is small.
On the other hand, the cost of a corporate tax reduction in the SOE—a larger government debt
and hence an increase in the residence-based tax—falls mostly on the wealth-rich households in the
SOE. The welfare loss of the wealth-rich households in the SOE reflects this asymmetry—the gains
are shared with the other wealth-rich households in the world, but the costs are not. Obviously,
the same mechanism exists for the tax cut in the U.S. But in that case, there was a much smaller
asymmetry between who enjoys the benefits and who pays the costs, as the U.S. economy is ten
times larger than the SOE. Hence, our result reveals that there is a threshold country size below

which a corporate tax cut becomes progressive.

6 Conclusion

This paper quantitatively evaluates the aggregate and distributional effects of the TCJA on the
U.S. and other economies using an open-economy heterogeneous household model. Our framework
consists of a rich set of tax and financing instruments that are relevant to studying these effects
thoroughly.

We apply our framework to investigate outcomes under various possibilities, including the tax
cut in the U.S. being permanent versus temporary and potential reciprocal fiscal responses of other
countries to the TCJA. Our main findings are threefold. First, the effect of the TCJA is regressive

in all the economies and more so for the SOE than in the U.S. Second, the welfare implications at
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the bottom of the wealth distribution in the U.S. depend on the persistence of the corporate tax
rate. Our quantitative results show that households in the bottom 75% of the wealth distribution
experience a welfare loss if the TCJA rate is not maintained for a long time. Our final key result is
that a reciprocation by the SOE is progressive in its own economy relative to the no-reaction case.
In particular, the wealth-rich households in the SOE experience a large welfare loss from the tax cut
in the SOE relative to the no-reaction case. This is because the wealth-rich households in the SOE
are bearing most of the cost (in terms of higher tax obligations) of providing a better investment

opportunity to everyone in the world.
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A

A1l

Computational Algorithms

Pre-TCJA Steady State

In presenting the algorithm for the pre-TCJA steady state, we drop the time subscript.

1.

A.2

Guess the equalized rate of return after corporate income tax () and the tax parameters

m,0 15
T3

. Using the no-arbitrage condition (3), obtain the rates of return on capital (R™). Under fixed

labor supply, the wages (w™) are calculated from the rates of return on capital.

Given the prices from Steps 1 and 2, solve the household’s maximization problem to obtain

policy functions using the value function iteration.

Using the obtained policy functions, run a simulation of one household in each country for
330,000 periods, starting with an arbitrary initial condition. Discard observations from the
initial 30,000 periods to reduce the impact of the arbitrarily chosen initial state. Treat the

remaining observations as the time-invariant distribution of households in each country.

m,1

. Under the time-invariant distribution obtained from Step 4, solve for the value of 75" (73"")

that satisfy equation (9). If 73" s close enough to 73" 0 for all the countries, proceed to the
next step. If not, update 7" 0 as the weighted average of 73" 1 and Ty 0 and go back to Step

3.

. Check whether the asset market clears under the obtained time-invariant distribution of house-

holds. If the market clears, the pre-TCJA steady state is obtained. If there is excess supply
of assets, increase r° and go back to Step 2. If there is excess demand for assets, reduce r°

and go back to Step 2. We use a bisection search in updating r°.

Post-TCJA Steady State and Transition Path

. Guess the number of periods required to reach the new steady state after the implementation

of TCJA, T°.

15The tax parameters 74", 7", and 75" are scale-independent so we can directly apply the estimates from
the data to the model, while 73" is scale-dependent. Therefore, we search for the value of 73" that satisfies
equation (9) under the pre-TCJA steady state. In implementing policy experiments, we fix 73" at the value
obtained from the pre-TCJA steady state calculation and treat 7{" as the endogenous tax parameter.
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. Guess the sequence of {r?}7°, and {Tﬁ’o}tT:Ol. Note that these include the values at the new

steady state (at T°).

. {r9}7°, with the no-arbitrage condition (3) pins down the sequence {R[™"}7",. The latter, in
turn, pins down the sequence of the aggregates {Kzn’o, th’o, Tg,o}gl and wages {wln’o ;[:01.

The sequence of government bonds, {B;" ’O}tT:Ol, is determined as follows. The amount of bonds

m,0

—0 » is obtained by the fiscal budget constraint (8) combined with

at the new steady state, B
equations (9) and (10), all evaluated with the aggregates at the new steady state. Then the
sequence {B;" ’0}21_ ! is obtained by backward induction, recursively applying the government
budget constraint (8), again combined with equations (9) and (10), given the sequence of the

aggregates.

. Solve the household maximization problem at the new steady state, under the prices and
the endogenous tax parameter at 79, using the value function iteration. Then obtain the
policy functions for the transition path using backward induction under the prices and the

endogenous tax parameter during the transition path.

. Using the policy functions obtained from Step 4, run simulations for the transition path. The
simulation starts from the invariant distribution obtained from the pre-TCJA steady state.
Therefore, the simulation has 300,000 households per period and runs for 7° periods. The
simulation results provide the sequence of the distribution of households during the transition

path as well as at the new steady state.

. Under the sequence of the distribution of households obtained from Step 5, solve for the
sequence of {Tﬁ’l T° that satisfy equation (9) every period. If {Tﬂ’l}?il is close enough
to {Tﬁ’o}tT:Ol, proceed to the next step. If not, update {Tﬁ’o}tT:Ol as the weighted average of

{Tﬁ’l}tT:Ol and {T{Z’O}tT:Ol and go back to Step 4.

. Check whether the asset market clears every period under the sequence of the distribution of
households. If the market clears for every period, proceed to the next step. If the market does
not clear for any period, update the sequence {r? }thol and go back to Step 3. In searching for
the new guess {r? }%F:Ol, look for the level of r}, where the aggregate capital corresponding to
that rate of return clears the market under the given asset demand as well as bond supplies.

The new guess is obtained as the weighted average of {rtl}tT:Ol and {ry }tT:Ol
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8. Check whether the changes in the aggregates between 7° — 1 and TV is small enough. If yes,
the equilibrium transition path and the post-TCJA steady state are obtained. If not, increase

T and go back to Step 2.

B Alternative Specifications

B.1 Baseline Specification under Residence-based Tax financing

In this subsection, we perform the baseline experiment (Section 4.1) with the modification that the
TCJA is financed with residence-based tax (x = 1). As in the main text, we first show the aggregate

dynamics (Figure B.1) and then the distributional consequences (Table B.1).

Figure B.1: Dynamics of the aggregate variables under tax financing (x = 1) of the TCJA
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Notes: The label TCJA,, for m = {US, SOE} refers the post-TCJA paths. PRE,, denotes the

level in the pre-TCJA state.
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Table B.1: Welfare Comparison for the U.S. and SOE under tax financing of the TCJA

Panel A: U.S.
Wealth group
All <1% 1-5% 5-25% 25—-50% 50—"75% T75—95% 95—99% > 99%
All -0.2293 -0.4361 -0.3576 -0.3333 -0.3282 -0.2625 -0.0414 0.2121  0.3460

5 =5 -0.2256 -0.4179 -0.3565 -0.3336 -0.3283 -0.2628 -0.0387 0.2068  0.3509

5= 5y -0.2293 -0.4369 -0.3577 -0.3333 -0.3282 -0.2625 -0.0418 0.2130  0.3459

5 =83 -0.2339 -0.4332 -0.3562 -0.3337 -0.3284 -0.2628 -0.0343 0.2009  0.3442

Panel B: SOE
Wealth group
All <1% 1-5% 5—-25% 25—-50% 50—"75% T75—95% 95—99% > 99%
All -0.3934 -1.1751 -0.9571 -0.7752 -0.7505 -0.5439 0.3124 1.3220  1.9894

5 =5 -0.3793 -1.1746 -0.9476 -0.7767 -0.7509 -0.5443 0.3227 1.2984  2.0164

5= 5 -0.3932 -1.1749 -0.9580 -0.7750 -0.7504 -0.5439 0.3107 1.3263 1.9889

5 =53 -0.4103 -1.1783 -0.9460 -0.7772 -0.7510 -0.5436 0.3388 1.2730 1.9769

Notes: The columns represent the wealth groups and the rows represent the productivity types. The column and
rows labeled “All” indicate unconditional values. The figures in the table are in percentages and are averages from

the particular wealth group.

B.2 Baseline Specification under Adjustment of the Tax Progres-
sivity
Figure B.2 and Table B.2, respectively, show the aggregate dynamics and welfare consequences

under debt-financing (xy = 0) when the government decides to vary the progressivity (73) in the tax

function in response to the corporate tax reform.
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Figure B.2: Dynamics of the aggregate variables under an adjustment in the progressivity
of the tax system to the TCJA
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Notes: The label TCJA,, for m = {US, SOE} refers the post-TCJA paths. PRE,, denotes the

level in the pre-TCJA state.

36



Table B.2: Welfare Comparison for the U.S. and SOE under adjusting 73 to the TCJA

Panel A: U.S.
Wealth group
All <1% 1-5% 5—-25% 25—-50% 50—"75% T75—95% 95—99% > 99%
All -0.1254 -0.4437 -0.3751 -0.2560 -0.2551 -0.2218 0.1154 0.7209  1.2511

5 =57 -0.1179 -0.4436 -0.3648 -0.2560 -0.2551 -0.2217 0.1180 0.7037 1.2715

5 =5y -0.1255 -0.4437 -0.3757 -0.2560 -0.2551 -0.2218 0.1147 0.7240 1.2510

5 =83 -0.1314 -0.4437 -0.3729 -0.2560 -0.2551 -0.2214 0.1280 0.6866 1.2374

Panel B: SOE
Wealth group
All <1% 1-5% 5—-25% 25—-50% 50—"75% T75—95% 95—99% > 99%
All -0.4729 -1.2407 -1.0406 -0.8761 -0.8507 -0.6354 0.2653 1.3485  2.0854
5=51 -0.4581 -1.2402 -1.0324 -0.8776 -0.8512 -0.6357 0.2761 1.3231  2.1158

5= 5y -0.4727 -1.2405 -1.0414 -0.8759 -0.8507 -0.6354 0.2635 1.3532  2.0849

5 =53 -0.4908 -1.2440 -1.0305 -0.8781 -0.8513 -0.6354 0.2933 1.2948 2.0704

Notes: The columns represent the wealth groups and the rows represent the productivity types. The column and
rows labeled “All” indicate unconditional values. The figures in the table are in percentages and are averages from

the particular wealth group.

Similarly Figure B.3 and Table B.3 display the results under the previous specification except

with residence-based tax financing (y = 1).
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Figure B.3: Dynamics of the aggregate variables under 73 adjustment and tax financing of

the TCJA
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Table B.3: Welfare Comparison for the U.S. and SOE under adjusting 73 and tax financing (x = 1) to the TCJA

Panel A: U.S.
Wealth group
All <1% 1-5% 5—-25% 25—-50% 50—"75% T75—95% 95—99% > 99%
All -0.3172 -0.7221 -0.5974 -0.4777 -0.4671 -0.3910 -0.0235 0.4877  0.9167

5 =57 -0.3104 -0.7216 -0.5891 -0.4784 -0.4672 -0.3912 -0.0197 0.4737  0.9334

5 =5y -0.3172 -0.7220 -0.5979 -0.4776 -0.4671 -0.3910 -0.0242 0.4902  0.9165

5 =83 -0.3247 -0.7234 -0.5943 -0.4786 -0.4672 -0.3909 -0.0117 0.4598  0.9055

Panel B: SOE
Wealth group
All < 1% 1-5% 5—-25% 25—-50% 50—"75% T75—95% 95—99% > 99%
All -0.4958 -1.1192 -0.9569 -0.8266 -0.8051 -0.6239 0.1107 0.9674  1.5451

5 =5 -0.4840 -1.1187 -0.9510 -0.8279 -0.8055 -0.6242 0.1195 0.9474 1.5690

5= 5y -0.4956 -1.1190 -0.9575 -0.8265 -0.8051 -0.6239 0.1092 0.9711 1.5447

5 =53 -0.5104 -1.1221 -0.9492 -0.8283 -0.8056 -0.6239 0.1330 0.9260 1.5335

Notes: The columns represent the wealth groups and the rows represent the productivity types. The column and
rows labeled “All” indicate unconditional values. The figures in the table are in percentages and are averages from

the particular wealth group.

B.3 Uncertain Reversal

In this section we perform a variation of the experiment in Section 4.2. In particular, we assume
that the reversal of the TCJA policy is uncertain with a 50% probability of increasing to a higher
corporate tax rate (28%) and a 50% chance of maintaining the TCJA corporate tax rate. Figure

B.4 and Table B.4 show the results from this analysis.
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Figure B.4: Dynamics of aggregate variables under an uncertain reversal of the TCJA
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Table B.4: Welfare gains for households in the U.S. and SOE under an unanticipated reversal of the corporate tax

cut (%)

Panel A: U.S.
Wealth group
All < 1% 1-5% 5—-25% 25—-50% 50—"75% T75—95% 95—99% > 99%
All 0.0558 -0.1795 -0.1258 -0.0327 -0.0318 -0.0051 0.2347 0.5861  0.7962

5 =51 0.0608 -0.1794 -0.1176 -0.0327 -0.0318 -0.0051 0.2372 0.5781  0.8050

5 =59 0.0557 -0.1795 -0.1263 -0.0327 -0.0318 -0.0052 0.2342 0.5875 0.7960

5 =83 0.0518 -0.1795 -0.1258 -0.0327 -0.0318 -0.0049 0.2433 0.5694  0.7935

Panel B: SOE
Wealth group
All < 1% 1-5% 5—-25% 25—-50% 50—"75% T75—95% 95—99% > 99%
All -0.4172 -1.1682 -0.9687 -0.8041 -0.7800 -0.5761 0.2911 1.3519  2.0740
5 =5 -0.4028 -1.1676 -0.9606 -0.8055 -0.7804 -0.5764 0.3014 1.3268  2.1036

5 =5y -0.4170 -1.1680 -0.9695 -0.8039 -0.7800 -0.5761 0.2894 1.3565  2.0735

5 =83 -0.4344 -1.1713 -0.9585 -0.8060 -0.7806 -0.5760 0.3182 1.2995  2.0599

Notes: The columns represent the wealth groups and the rows represent the productivity types. The column and
rows labeled “All” indicate unconditional values. The figures in the table are in percentages and are averages from

the particular wealth group.

C Additional SOE Fiscal Response Experiments

C.1 Response 2: 775 = 21%, 759F = 30%

C

Figure C.1 and Table C.1 shows the outcomes when the SOE economy reciprocates to the TCJA

by setting it’s corporate tax rate to 30% instead of 21% as examined in Section 5.
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Figure C.1: Dynamics of the aggregate variables under a reciprocal fiscal response (759F =

30%) by the SOE
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Note: The label TCJA,, for m = {U.S., SOE} shows the path of the post-TCJA effects. Similarly,

PRE,, denotes the level in the pre-TCJA state.
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Table C.1: Welfare gains for households in the U.S. and SOE under a reciprocal fiscal response (759 = 30%) by the
SOE to the TCJA (%)

Panel A: U.S.
Wealth group
All < 1% 1-5% 5—-25% 25—-50% 50—"75% T75—95% 95—99% > 99%
All 0.1267 -0.1646 -0.1004 0.0091 0.0118 0.0519 0.3607 0.7974  1.0546

5 =51 0.1330 -0.1645 -0.0899 0.0089 0.0118 0.0520 0.3641 0.7877  1.0653

5 =59 0.1266 -0.1646 -0.1009 0.0091 0.0118 0.0519 0.3600 0.7992 1.0544

5 =53 0.1214 -0.1646 -0.1031 0.0089 0.0118 0.0522 0.3716 0.7767 1.0513

Panel B: SOE
Wealth group
All <1% 1-5% 5—25% 25—-50% 50—"75% T75—95% 95—99% > 99%
All 0.2573 -0.2480 -0.1187 0.0191 0.0309 0.1428 0.7034 1.4331 1.9237

5 =5 0.2674 -0.2479 -0.1087 0.0184 0.0307 0.1427 0.7099 1.4159 1.9437

5= 5 0.2573 -0.2479 -0.1193 0.0192 0.0309 0.1428 0.7023 1.4363 1.9234

5 =53 0.2465 -0.2489 -0.1175 0.0181 0.0306 0.1430 0.7218 1.3966 1.9142

Notes: The columns represent the wealth groups and the rows represent the productivity types. The column and
rows labeled “All” indicate unconditional values. The figures in the table are in percentages and are averages from

the particular wealth group.
C.2 Response 3: 779 = 21%, 7°9F = 18%

In this subsection, we assume the SOE sets the corporate tax rate to 18% and implement the same
exercise as in Section C.1. Figure C.2 and Table C.2 display the results under this SOE’s fiscal

response.
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Figure C.2: Dynamics of the aggregate variables under a reciprocal fiscal response (759 =

18%) by the SOE
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Notes: The label TCJA,, for m = {US, SOE} refers the post-TCJA paths. PRE,, denotes the

level in the pre-TCJA state.
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Table C.2: Welfare gains for households in the U.S. and SOE under a reciprocal fiscal response (759 = 18%) by the
SOE to the TCJA (%)

Panel A: U.S.
Wealth group
All < 1% 1-5% 5—-25% 25—-50% 50—"75% T75—95% 95—99% > 99%
All 0.1028 -0.2556 -0.1724 -0.0480 -0.0427 0.0152 0.3979 0.9199  1.2301

5 =51 0.1103 -0.2555 -0.1603 -0.0483 -0.0427 0.0152 0.4023 0.9083 1.2431
5 =5y 0.1027 -0.2556 -0.1729 -0.0479 -0.0427 0.0152 0.3971 0.9220 1.2297

5 =83 0.0960 -0.2556 -0.1746 -0.0484 -0.0427 0.0155 0.4111 0.8950 1.2262

Panel B: SOE
Wealth group
All < 1% 1-5% 5—-25% 25—-50% 50—"75% T75—95% 95—99% > 99%
All 0.8468 0.6519 0.7564 0.7965 0.8430 0.8643 0.8809 0.9468  0.9880
5 =5 0.8474 0.6531 0.7592 0.7966 0.8411 0.8643 0.8803 0.9451  0.9934

5 =5y 0.8469 0.6519 0.7560 0.7965 0.8430 0.8643 0.8809 0.9470  0.9878

5 =83 0.8454 0.6508 0.7609 0.7960 0.8432 0.8643 0.8817 0.9437  0.9891

Notes: The columns represent the wealth groups and the rows represent the productivity types. The column and
rows labeled “All” indicate unconditional values. The figures in the table are in percentages and are averages from

the particular wealth group.

C.3 SOE Fiscal Reciprocation under Residence-based Tax Financ-
ing
SOE _

Figure C.3 and Table C.3 show the result under the assumption of residence-based financing (x

1) when the SOE decides to reciprocate to the TCJA by reducing its corporate tax rate to 21%.
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Figure C.3: Dynamics of the aggregate variables under the reciprocation with a tax finance
by the SOE to the TCJA

\ TCJA {US} = = =TCJA {SOE} PRE_{US} rrrssseres PRE_{ SOE} |
Capital Interest Rate
5 : : 0.04 . : : :
— rcia
0.035F e r 1
ASfmmm— ] PRE
lllllllllllllllllllllllllllllllllllllllllllllllllllllll 0'03 f
T———————— 7 s
0.025
35 : : : : 0.02 : : : :
0 20 40 60 80 100 0 20 40 60 80 100
Time (Years) Time (Years)
Bonds Wage
2.2 T T 1.15 T T

1.05¢
1.4 [ Ere e mrRTe e T
1.2 : : : : 1 : : : :
0 20 40 60 80 100 0 20 40 60 80 100
Time (Years) Time (Years)

Notes: The label TCJA,, for m = {US, SOE} refers the post-TCJA paths. PRE,, denotes the

level in the pre-TCJA state.

46



Table C.3: Welfare gains for households in the U.S. and SOE under a tax finance of the reciprocal fiscal response by
the SOE to the TCJA (%)

Panel A: U.S.
Wealth group
All < 1% 1-5% 5—-25% 25—-50% 50—"75% T75—95% 95—99% > 99%
All 0.1126 -0.2142 -0.1397 -0.0229 -0.0184 0.0325 0.3799 0.8533  1.1295

5 =51 0.1195 -0.2141 -0.1283 -0.0231 -0.0185 0.0326 0.3839 0.8430 1.1411

5 =59 0.1126 -0.2142 -0.1402 -0.0228 -0.0184 0.0325 0.3792 0.8553 1.1292

5 =83 0.1066 -0.2142 -0.1419 -0.0232 -0.0185 0.0329 0.3919 0.8309 1.1262

Panel B: SOE
Wealth group
All <1% 1-5% 5—25% 25—-50% 50—"75% T75—95% 95—99% > 99%
All 0.2904 0.0540 0.1720 0.1862 0.1898 0.2488 0.4758 0.7756  0.9865

5 =5 0.2943 0.0700 0.1725 0.1860 0.1897 0.2488 0.4763 0.7683 0.9958

5= 5 0.2904 0.0536 0.1719 0.1862 0.1898 0.2488 0.4755 0.7770  0.9862

5 =53 0.2853 0.0527 0.1728 0.1860 0.1896 0.2490 0.4825 0.7602  0.9835

Notes: The columns represent the wealth groups and the rows represent the productivity types. The column and
rows labeled “All” indicate unconditional values. The figures in the table are in percentages and are averages from

the particular wealth group.
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