Financing Capital Tax Cuts:
Aggregate, Distributional, and Welfare Effects”

Saroj Bhattarai' Jae Won Lee* Woong Yong Park® Choongryul Yang®
UT Austin Seoul National Univ. Seoul National Univ. FRB Atlanta
Abstract

In a New Keynesian model with capital-skill complementarity and two household types—
skilled Ricardian and unskilled hand-to-mouth—we study how financing choices shape the
effects of a permanent capital tax cut from 35% to 21%. Transfer cuts deliver the largest long-
run output gain but also the largest rise in inequality. Labor and consumption tax financing
dampen the expansion via labor-supply distortions, but consumption tax financing—with a
broader effective tax base—is less distortionary and uniquely yields positive welfare gains
for both household types. Temporary monetary accommodation eliminates the short-run
contraction induced by nominal rigidities and further raises the unskilled gain.
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1 Introduction

The effects of capital tax cuts cannot be evaluated from changes in the statutory rate alone. Their
macroeconomic effects depend on the policies that make the rate cut feasible from the budgetary
perspective and, in the short run, on whether and how monetary policy accommodates the
transition to the long run. This issue is central to U.S. fiscal policy debates. The Tax Cuts and Jobs
Act (TCJA) of 2017 permanently reduced the statutory corporate rate from 35% to 21%, the largest
such cut since 1986. Recent policy has kept the financing question salient: the 2025 One Big
Beautiful Bill Act made permanent or extended several TCJA-era business provisions, including
100-percent bonus depreciation for eligible property and rules affecting interest deductibility.
These policy changes raise a common question: what are the aggregate and distributional
consequences of a capital tax cut once financing and the monetary-fiscal transition are modeled
jointly?

Financing is the first margin we analyze. A capital tax cut creates a revenue loss unless the
economy operates on the extreme side of the Laffer curve. This loss can be absorbed through
lower transfers, higher labor taxes, or higher consumption taxes, and these instruments burden
different households and affect different behavioral margins. Therefore, the financing instrument
determines not only how much output increases, but also who gains and who loses.

Transition dynamics add a second margin that requires a careful examination. A permanent
capital tax cut of the TCJA's magnitude operates through capital accumulation, which is inher-
ently slow: the capital stock approaches its new long-run level only after many years, and the
short-run paths of output, investment, consumption, and inflation can differ substantially—in
magnitude and even in sign—from their long-run responses. With nominal rigidities, this path
also depends on how monetary policy reacts to the inflation response generated by the tax cut.
Temporary monetary accommodation allows inflation to absorb part of the fiscal adjustment by
reducing the real value of government debt, and can therefore alter the transition. We capture
this distinction using the funded/unfunded debt decomposition of Bianchi, Faccini and Melosi
(2023) applied to the fiscal financing of the tax cut: the funded component is backed by future
fiscal adjustment, while the unfunded component is absorbed through inflation. This approach
allows us to study monetary accommodation during the transition without assuming that tax
policy abandons long-term solvency.

Evaluating these margins jointly requires a unified framework that combines financing-
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these issues in a quantitative dynamic general equilibrium model with three features absent
from most prior analyses of corporate tax reform: (i) capital-skill complementarity (Krusell,
Ohanian, Rios-Rull and Violante, 2000, He and Liu, 2008), so that capital deepening raises
skilled wages relative to unskilled wages; (ii) a Two-Agent New Keynesian (TANK) structure with
skilled Ricardian and unskilled hand-to-mouth households whose consumption tracks current
disposable income, making consumption inequality endogenous; and (iii) monetary and fiscal
policy rules that interact during the transition to the new long-run equilibrium. The novelty is
not any single ingredient but their interaction: financing choices, capital-skill complementarity,
household liquidity constraints, and monetary-fiscal transition dynamics jointly shape the
aggregate, distributional, and welfare effects of the reform. The model is a deliberately clean
laboratory for studying a TCJA-style permanent corporate rate cut: it captures the permanent
35%-t0-21% rate reduction, while abstracting from individual income tax provisions, temporary
bonus depreciation, interest-deductibility limits, international provisions, repatriation, and
partial anticipation. These abstractions let us isolate how financing choices and monetary policy
shape the incidence and welfare consequences of a large permanent capital tax cut.

Our main findings are as follows. First, the financing mechanism is a first-order determinant
of both aggregate and distributional outcomes. Lump-sum transfer cuts produce the largest
long-run output gain (+2.9%) but also the greatest increase in the skill premium (+2.8%) and
consumption inequality; labor tax increases generate a smaller output expansion (+1.2%) with
more moderate distributional effects; and consumption tax increases (+1.7% output increase)
produce the most favorable unskilled outcome. The ordering reflects two margins. On aggregate,
less distortionary financing raises output more: transfer cuts impose no labor-supply distortion,
while labor and consumption tax increases reduce hours worked. Consumption taxes are less
distortionary than labor taxes because their effective tax base is broader: it includes spending
out of capital income and transfers in addition to labor income, so a smaller rate increase
matches the revenue raised by a larger labor tax hike. On distribution, the financing instrument
determines whose disposable income absorbs the loss: transfers are concentrated on hand-to-
mouth households, so transfer cuts impose the largest consumption loss on the unskilled, while
labor and consumption tax increases spread the burden more broadly across household types.
Notably, consumption taxes are less harmful to the unskilled in general equilibrium than their
partial-equilibrium incidence would suggest. Because these welfare effects combine the long-
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unskilled under transfer financing, whose transfers are cut—can suffer a lifetime welfare loss
even when aggregate output rises.

Second, the short-run effects depend critically on the monetary-fiscal policy mix. Under a
standard Taylor rule, the economy contracts on impact—output and consumption of both house-
hold types fall—regardless of the fiscal financing scheme. When monetary policy temporarily
accommodates the fiscal expansion, this contraction is eliminated, and output rises immediately.
By allowing inflation to absorb part of the fiscal adjustment, accommodation reduces the real
value of nominal government debt and lowers the real interest rate during the transition, both of
which support demand on impact.

Third, consumption-tax financing is the only scheme that delivers positive lifetime welfare
gains for both household types, even under standard monetary policy. Temporary monetary
accommodation makes the transition expansionary and raises the unskilled welfare gain—
consumption tax financing combined with accommodation produces the largest unskilled gain
among all specifications considered—but does not raise skilled welfare, which is marginally
lower; both types’ gains nonetheless remain positive. This asymmetry reflects a redistributive
channel: accommodation permits inflation that erodes the real value of the nominal government
debt held by skilled households, to the benefit of the unskilled. This welfare ranking hinges on
the full transition path: long-run-only comparisons would miss the short-run consumption
losses that determine which household types gain or lose, a margin typically absent from studies
of capital tax reform. The central implication is that the effects of capital tax reform cannot be
evaluated independently of the fiscal financing scheme and the monetary-fiscal policy regime
governing transition dynamics.

We compare the model’s predictions with post-TCJA evidence and model-based assessments
in the literature. Our predicted revenue decline (44%) closely matches the actual 40% drop in
corporate tax revenue, and the model’s distributional prediction—that wage gains concentrate at
the top of the earnings distribution—is consistent with the firm-level wage evidence of Kennedy,
Dobridge, Landefeld and Mortenson (2026). The aggregate investment response was muted
and difficult to attribute cleanly to the tax cut, but firm-level evidence in Chodorow-Reich,
Smith, Zidar and Zwick (2024a) and asset-category-level evidence in Hartley, Hassett and Rauh
(2026) support the user-cost mechanism underlying the model’s capital-deepening channel. Our
labor tax adjustment case (+1.2% in long-run GDP) is broadly in line with the DSGE estimates
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Budget Office (CBO) and Joint Committee on Taxation (JCT) (CBO, 2018, JCT, 2017).1

Our paper contributes to several literatures. First, on the aggregate effects of capital taxation,
we build on the Laffer curve analysis of Trabandt and Uhlig (2011) and the TCJA assessment
of Barro and Furman (2018) by adding endogenous labor supply, household heterogeneity,
and full nonlinear transition dynamics. The broader DSGE literature on distortionary taxation
typically focuses on transitory or small tax changes and abstracts from detailed distributional
analysis (e.g., Leeper, Plante and Traum, 2010, Sims and Wolff, 2018). A separate strand contrasts
consumption taxation with income or labor taxation in models of fundamental tax reform (e.g.,
Coleman, 2000, Altig, Auerbach, Kotlikoff, Smetters and Walliser, 2001, Nguyen, Onnis and Rossi,
2021). We differ from both strands by studying a large, permanent capital tax cut across multiple
financing schemes—including consumption taxation—in a New Keynesian TANK environment
with capital-skill complementarity and monetary accommodation. We also conduct welfare
evaluation by household type.

Second, on the distributional effects of tax reform, we complement Domeij and Heathcote
(2004) and Slavik and Yazici (2019)—who employ richer household heterogeneity but abstract
from nominal frictions and monetary policy—in three ways: we compare financing schemes
including consumption taxation, which has received little attention in prior distributional analy-
ses; we show that the monetary-fiscal regime during the transition shapes the welfare ranking
across financing schemes; and we identify a financing scheme (consumption taxation) under
which both skilled and unskilled households experience positive welfare gains in our baseline
calibration, with temporary monetary accommodation amplifying the unskilled gain. Our use of
the TANK framework connects to a growing literature on fiscal policy with household heterogene-
ity, such as Gali, Lopez-Salido and Vallés (2007) and Bilbiie, Monacelli and Perotti (2013), which
analyze government spending in TANK models. Capital taxation has received little attention in
this literature, even when capital accumulation is present.

Third, on monetary-fiscal interactions, we extend the fiscal theory tradition by implementing
the Bianchi et al. (2023) funded/unfunded decomposition in a model with capital-skill comple-
mentarity and household heterogeneity. Our use of this decomposition also connects to Bianchi
and Melosi (2017), who show that the effects of fiscal disturbances depend on the monetary-

fiscal policy mix and on beliefs about fiscal backing. Bhattarai, Lee and Yang (2023) study how

IWe view these comparisons as external validation of the mechanisms, but not as a claim that the model fully
accounts for the TCJA episode.



redistribution effectiveness depends on the monetary-fiscal regime; our analysis complements
theirs by focusing on capital tax financing rather than transitory transfers and by incorporating
capital-skill complementarity. Finally, we relate to the empirical tax multiplier literature (Romer
and Romer, 2010, Blanchard and Perotti, 2002, Mountford and Uhlig, 2009, House and Shapiro,
2008), which finds significant macroeconomic effects of tax changes but does not distinguish
permanent from transitory components or assess distributional consequences. Mertens and
Ravn (2013) are particularly close to our analysis: they find that corporate tax cuts raise invest-
ment while leaving consumption flat or lower and employment unchanged on impact—a pattern
broadly consistent with our model’s short-run dynamics under a standard Taylor rule.

Section 2 presents the model. Section 3 derives analytical long-run results and reports the
calibration and quantitative effects. Section 4 studies transition dynamics, including monetary
accommodation via the funded/unfunded decomposition. Section 5 evaluates welfare. Section
6 compares the model with post-TCJA evidence and related model-based studies. Section 7

presents robustness exercises, and Section 8 concludes.

2 Model

We now present a quantitative dynamic model framework augmented with two types of workers
(skilled and unskilled) and two types of capital (structures and equipment). We introduce equip-
ment capital-skill complementarity following Krusell et al. (2000). Moreover, the households are
heterogeneous: the skilled household makes consumption/savings decisions while the unskilled
household is “hand-to-mouth”. This framework allows us to study aggregate implications as well
as wage and consumption inequality implications of a capital tax rate change in a unified way.
The model features adjustment costs in investment, variable capacity utilization, and nominal

pricing frictions to enable a realistic study of transition dynamics.

2.1. Households

There are two types of households that supply skilled labor (type s) and unskilled labor (type
u), respectively. The measure of type-i household for i € {s, u} is denoted by N I, The skilled
households are “Ricardian”, and their problem is to
max  Bo{E o)
U
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subject to a sequence of flow budget constraints
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where E; is the mathematical expectation operator, C; is consumption, H; is hours, and I g, ,
and I; , are investment in the capital stock of structures and equipment denoted by K g, , and
I%es,t, respectively. Similarly, K | = uj, tki; ,and Kj, = u;tkg,t are the effective structure and
equipment capital and ufg, . and u, , are the respective variable capacity utilization rates. gfb(uz’ )
and «/,(u, ,) are the costs of variable capital utilization.

The skilled Ricardian households trade nominal riskless one-period government bonds B;.
They are paid a fraction yg, of the aggregate profits ®; from the firms and a fraction x§ of the
aggregate lump-sum transfers S; from the government. The aggregate price level is P;, W} is
the nominal wage for skilled households, R; is the nominal one-period interest rate, and Rf b
and Rf’e are the rental rate of capital structures and equipment, respectively. The government
levies taxes on consumption, labor income, and capital income with tax rates T?, Tfl ,and Tf ,
respectively. The parameters A, and A, are the rates of expensing of capital investment in
structures and equipment, respectively. The discount factor is . The evolutions of the two types
of capital stock are described by

s
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where ¢; is the relative price between investment in capital structures and equipment, and dj,
and d, are the rates of depreciation of the capital stock invested in structures and equipment,

respectively..# (%) represent investment adjust cost.

The unskilled households are “hand-to-mouth” (HTM), and their problem is to
(& UG H)
subject to a flow budget constraint
c u HY 17t pyut Xo Xs
(1+17)PCY =(1-1,) W/'H; T +Ptm8t,
where C} is their consumption and H/ is hours. The unskilled HTM households are paid a

fraction y g, of the aggregate profits ®; from the firms and a fraction y§ of the aggregate lump-



sum transfers S; from the government. W} is the nominal wage for unskilled households.?

2.2. Firms

The model has final goods firms and intermediate goods firms. Perfectly competitive final goods
firms produce aggregate output Y; by combining a continuum of differentiated intermediate
goods, indexed by i € [0, 1], using the CES aggregator given by Y; = ( fol Y; (i)% d i)% , where 6 >
1 is the elasticity of substitution between intermediellte goods. The corresponding optimal price
index P; for the final good is P; = (fol p, ()19 cli) m’ where P;(i) is the price of intermediate

P (i)
Py

-0
good i and the optimal demand for good i is Y; (i) = ( ) Y;. The final good is used for private

and government consumption as well as investment in capital structures and equipment.
Monopolistically competitive intermediate goods firms, indexed by i, produce output using

a CRS production function F(.)
Y (D) = F (At Kp,e (1), Ko, (1), Lo, ¢ (1), Luy (), 2.1

where A; is an exogenous process that represents technological progress, with its gross growth

rate given by a; = A/:fl = a.3 As we describe in detail later, we follow Krusell et al. (2000) in
functional form assumptions on F(.), a nested CES formulation, and parameterizations of
the elasticities of substitution across factors, such that it features (equipment) capital-skill
complementarity. Firms rent the two types of capital and hire the two types of labor in perfectly
competitive factor markets.

Intermediate goods firms face nominal rigidity via a standard Calvo friction. A firm resets
its price optimally with probability 1 — ap every period. Firms that do not optimize adjust their

Z’_’ 17‘11‘”’, where yp measures the extent

price according to the indexation rule P; (i) = P, (i)
of dynamic indexation and 7 is the steady-state value of the gross inflation rate 7, = P;/P;_;.

Optimizing firms choose a common price P; to solve their problem

S k At+k .
. . max ) . Et Z (“pﬁ) P @i (0) ¢,
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subject to Equation (2.1), where A; is the marginal utility of nominal income of the skilled

2The period utility U(Cy, H;), investment adjustment cost . (I,I_,tl)’ and variable capacity utilization cost « (1)
have standard properties, which are detailed later.

3Steady-state of a variable x is denoted by X throughout. As we discuss later, we restrict preferences and
technology such that the model is consistent with balanced growth.



household* and flow profit @, (i) is given by
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Note that there is an endogenous skill premium in the model, which we define as the wage

of skilled labor relative to that of unskilled labor, VV:,/—; Given the CRS production function and
the assumption of perfectly competitive factor markets, the factor prices are equal to marginal
products of each factor multiplied by firms’ marginal costs. Moreover, as we show in detail later,
if capital-skill complementarity exists, the skill premium increases in the amount of equipment
capital when the quantities of the two types of labor inputs are held fixed. It is also increasing in

the ratio of unskilled to skilled labor.

2.3. Government

We now describe the government budget and determination of monetary and fiscal policy.

2.3.1. Government budget constraint. The government budget constraint, written by expressing

fiscal variables as ratio of output, is

B C ws wH RrK I+ A€
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G, is government spending on the final good.®

2.3.2. Monetary policy. The monetary policy is given by a feedback rule as in Coibion and
Gorodnichenko (2011),

P TR, P2

R
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*While we have written the model generally above in terms of profit distribution to households, we assume that
firm profits go to the skilled households in our baseline parameterization. Therefore, the firms use the stochastic
discount factor of the skilled household in their dynamic profit maximization problem. For long-run analysis, as
we will assume that the marginal utility is equated across households (only) in steady-state, it is irrelevant which
stochastic discount factor is used by the firms.

SWe introduce government spending in the model for a realistic calibration. As we discuss later, the government
spending-to-GDP ratio is kept fixed throughout in the model.



where plf and p§ govern interest rate smoothing, ¢, = 0 is the feedback parameter on inflation,
Y/ is the natural (that is, flexible price) level of output, ¢,y is the feedback parameter on output
growth, ¢, is the feedback parameter on output gap, and R is the steady-state value of R,. For
large enough feedback coefficients (a combination of ¢, ¢ay, and ¢), the Taylor principle is
satisfied.® We will also consider a case, described in detail next, where the Taylor principle is not

satisfied, and inflation response will play a direct role in government debt stabilization.

2.3.3. Fiscal policy. We consider a one-time permanent change in the capital tax rate 7X in
period 0, when the economy is in the initial steady-state. In order to isolate the effects of
the capital tax rate cut, 1s kept unchanged from its initial steady-state value in all periods.
The debt-to-GDP ratio, P Y , may deviate from the initial steady-state in the short-run but will
converge back to the initial steady-state in the long-run, through appropriate changes in fiscal
instruments. We organize the policy experiments in two layers. The long-run analysis considers
three fiscal financing schemes: transfer adjustment, labor tax adjustment, and consumption tax
adjustment. The transition and welfare analysis then adds temporary monetary accommodation
as a second dimension for the two distortionary tax-financing cases, yielding five main cases:
transfer adjustment, labor tax adjustment, consumption tax adjustment, labor tax adjustment
with temporary monetary accommodation, and consumption tax adjustment with temporary
monetary accommodation.

We describe the three fiscal rules next. First, only lump-sum transfers adjust following a rule
similar to the monetary policy rule specification in Coibion and Gorodnichenko (2011),

i_ S_new — s(st—l _ S_new)+ s(st—z _ S_new)
Y: l_/new Yi1 l_/new ) l_/new

B B Y; Y,
+(1—pf—p§){w§(—Pt_f£1 G wAy(YH) wx( [)}

where 0 < p*f + pg < 1 governs transfer smoothing, W}Qg = 0 is the feedback parameter on outstand-
ing debt, 1//2 y is the feedback parameter on output growth, 13 is the feedback parameter on the
output gap, S, is the new steady-state value of S;, and % is the steady-state value of % LA
large enough feedback coefficient on debt (high wg) ensures stationary debt dynamics.

Second, distortionary tax rates—either the labor tax rate (T{_I ) or the consumption tax rate

%In the textbook linearized sticky price model, this condition is ¢»; > 1. In the model here, as there are several
endogenous propagation mechanisms and an empirically grounded interest rate rule, such a condition has to be
determined numerically, although ¢, > 1 is often a good benchmark.



(th)—adjust following a feedback rule similar to the monetary policy rule specification:’

T{‘ - fizew =P{ (T{‘_1 - f{zew) + Pé (Ti_z - filew) (2.3)
i ] i B -1 B i Y[ i Y[ .
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where 0 < p{ + pg < 1 governs tax rate smoothing, l,l/{3 = 0 is the feedback parameter on outstand-
ing debt, wi v is the feedback parameter on output growth, wf; is the feedback parameter on the
output gap, and f{lew is the new steady-state value of r{.g Alarge enough feedback coefficient
on debt (high wé) ensures that fiscal policy leads to stationary debt dynamics.’

For transition dynamics, the behavior of the monetary authority generally matters. In the
three fiscal policies described above, the monetary policy rule, Equation (2.2), satisfies the Taylor
principle, which implies that inflation does not play a direct role in stabilizing the government
debt. Moreover, given our restrictions that Wf;’ wg and u/g are high enough, taxes respond
strongly enough to ensure that debt dynamics are mean-reverting. By stabilizing the debt-to-
GDP ratio—returning it to its initial steady-state level along the transition path—these feedback
rules ensure that the government’s intertemporal budget constraint is satisfied.

Finally, to highlight the role of monetary policy in transition dynamics, we also consider the
monetary accommodation of fiscal expansion through the funded/unfunded decomposition of
Bianchi et al. (2023). We refer to this approach as the Bianchi-Faccini-Melosi (BFM) decomposi-
tion below. It introduces a shadow economy operating under a passive monetary/active fiscal
(PMAF) regime—one in which the central bank does not raise interest rates enough to fully offset
the tax cut’s inflationary pressure (passive monetary policy), so that this inflation itself helps
stabilize the real value of government debt in place of future tax adjustments (active fiscal policy),
allowing the central bank to temporarily accommodate fiscal inflation while remaining active in

the long run. We apply this temporary accommodation to both labor-tax and consumption-tax

"The United States does not currently levy a broad-based federal consumption tax (such as a VAT). Our calibration
implies an effective consumption tax rate of only 1.9%, reflecting mostly state and local sales taxes and federal
excise duties. The consumption tax adjustment scenario is therefore partly counterfactual but policy-relevant, as it
illustrates the welfare properties of a less distortionary revenue instrument. See, for example, ongoing U.S. policy
debates on a national sales tax or carbon tax.

8Feedback rules for fiscal policy were estimated in an early contribution by Bohn (1998). Bhattarai, Lee and Park
(2016) estimate slightly simpler versions than above in a general equilibrium model with lump-sum taxes. Note
importantly that in Equation (2.3), distortionary tax rates adjust smoothly during the transition.

9In the textbook linearized model with one source of taxes, this condition is u/é > 7! — 1. In the model here, we
solve for non-linear dynamics and additionally, as there are several sources of taxes and an empirically grounded
tax rule, such a condition has to be determined numerically.
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financing. We describe the BEM framework in detail in Section 4.'°

2.4. Equilibrium

The equilibrium definition is standard, given the maximization problems of the private sector
and the monetary and fiscal policy rules described above. Goods, asset, and factor markets
clear in equilibrium. The economy features balanced growth. A balanced growth path is an
equilibrium in which real per-capita variables grow at constant rates, with labor hours stationary.
As we describe below, we use standard assumptions on preferences that ensure balanced growth.
Moreover, since our production function features two types of capital and capital-skill comple-
mentarity, we impose an additional assumption on the growth rate of g;, the exogenous relative
price between investment in capital structures and equipment.

Generally, we normalize variables that grow along the balanced growth path so that they
become stationary (detailed formulas are in Appendix A.1). Fiscal variables, as mentioned

above, are normalized by output. We use the notation, for instance, Y, = % and I~9t = Plfi,t

to denote these stationary variables, where y is the growth rate of output. We also use the

notation T¢, TH, and TX to denote (real) consumption, labor, and capital tax revenues. Nominal

variables are denoted in real terms in small case letters, for example, w; = ‘g—t’. All the equilibrium

conditions are derived in detail in the Appendix A.1.

2.5. Functional forms and balanced growth

We use the following functional forms for preferences and technology

o o (H)™
U(Cl, H) =logC! _d)llt-l-—(p’

l1-a

|

19

F(A¢,Kp,1,Ke,t, Ls i, Lu,t) = As (Kb.t)a [.ULZ,t +(1-p) (A (Ke,t)p +(1-21) (Ls,t)p)

and for the investment adjustment and variable capacity utilization costs

It _f IZ’ 2 B X% ,
y(lt_l)_z(lt_l Y) ’ d(ul‘)—xl(ut 1)+ 2 (ut 1) .

The utility function is standard and consistent with balanced growth. The production func-
tion F(-) is a nested CES structure used in Krusell et al. (2000). This implies that equipment

capital and skilled labor have the same elasticity of substitution against unskilled labor, given by

10Eor completeness, we also examine a permanent PMAF regime in Appendix E. While we consider these various
fiscal/monetary adjustment scenarios to investigate how both positive and normative results depend on policy
choices, our analysis is not in the Ramsey policy tradition.
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1/(1 - o). The elasticity of substitution between equipment capital and skilled labor is 1/(1 — p).
Capital-skill complementarity exists when o>p. The parameters u and A govern income shares.
Note that when p — 0, the production function reduces to a standard Cobb-Douglas formulation,
which we will use for analytical results. Suppose that the gross growth rate of A; is @ =y'~%. We
then assume that the exogenous relative price between consumption (structures) and equipment
investment, g, grows at a rate y, = 1/, which leads to balanced growth in the model. It follows

that all growing variables except A; and equipment capital grow at a rate y.!!

3 Long-runresults

This section presents our results on the long-run effects of changes in the capital tax rate. Our key
focus is on the source of financing the capital tax rate cut. We consider the three different fiscal
policy adjustments presented above in Section 2.3.3, all of which ensure that the government
debt-to-GDP ratio is at the same level in the long-run. The first is by (non-distortionary) transfer
adjustment, which we take as the starting point. We then look at how a distortionary adjustment

of labor tax rate and consumption tax rate alters the results.

3.1. Analytical results of a simplified model

We start with analytical results that help clarify the mechanisms regarding the long-run ag-
gregate effects under different fiscal financing options. The purpose of the simplified model
is deliberately narrow: it isolates the labor-supply and the tax base channels through which
financing choices rank aggregate outcomes. For this, we simplify our model so that it converges
to a textbook business cycle model. In particular, we first assume p — 0 to obtain a nested
version of the model with a Cobb-Douglas production function. It is also assumed that the two
share parameters are zero, ¢ = @ = 0, and that the fraction of skilled households is 1, N S=1.In
this case, the model now has one type of capital K, ; and one type of labor L ; and a standard
Cobb-Douglas production function that implies a unit elasticity of substitution between capital
and labor. In the analytical results below, we drop the subscripts e and s for the variables. For
simplicity, there is no expensing of the tax rate.

The mechanism for the aggregate effects of a capital tax rate cut when non-distortionary

transfers adjust in such a textbook model is well-understood. A reduction in the capital tax

1Balanced growth with capital-skill complementarity in the production function was shown in Maliar and Maliar
(2011), who pointed out the need to have an exogenous path for relative price between consumption (structures)
and equipment and restrictions on the growth rate.
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rate leads to a decrease in the rental rate of capital, raising firms’ demand for capital. This
stimulates investment and, as a result, the capital-to-labor ratio increases. A larger amount
of capital stock, in turn, makes workers more productive, raising wages and hours. Given
the increase in the factors of production, output increases, which also raises consumption
unless the steady-state ratio of government spending-to-GDP is unrealistically very high.!?
Once transfers no longer absorb the revenue loss, the same capital accumulation force remains,
but the required tax increase changes households’ intratemporal labor-supply condition. The
proposition below shows that the ranking across financing schemes is therefore a ranking of
labor-supply distortions.

Proposition 1. Ler X, = 75 + A (7X) denote a new capital tax rate with a small change A (X).
Also, denote the new labor and consumption tax rate required to finance the capital tax rate change
byt =t + A(t1) and 75, = € + A (7©), respectively, with respective changes A (1) and
A (7). The new steady-state values of a variable Xy, in transfer adjustment case, in labor tax
rate adjustment case, and in consumption tax rate adjustment case are denoted by X!, Xk

new
and X§,,,, respectively. For X € {C,K,1,Y, H},
v

X 1 1

1n($) __oTa(K)= ( _H)A(fH),
ew 1+ \1-7

T_ 1 1) A a-(1-d
where ©; _m(l—fH)m(l+m )>0 and

X! 1 1

1n(_'gW) 07 (#Y) = —(—_C)A(fc),
ew 1+ \1+7T

where®L >0 if G <1- 1%L 1%‘3(1 7X,w)- Moreover,

ln(%) =0LA(#5) = ﬁ ((I:fC)A(fC) - (1_1fH)A(fH)),

new

where ©L >0 if G <1- AelM(l K, -a-1n%t

a a-d) new

condition on government spendmg, for a small change A (f ) <0,

XL <Xx¢ <XT

new new new-*
Proof. See Appendix B.5. [ |

Proposition 1 implies that when the capital tax rate is cut, output, capital, investment,

consumption, and hours increase by more in the transfer adjustment case than in either the labor

12In such a case, government consumption or investment crowds out private consumption; see Appendix B.3,
Proposition B.1 for details, which formally presents the results discussed above.
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tax rate adjustment case or the consumption tax adjustment case. Moreover, the consumption
tax rate adjustment leads to bigger expansionary effects than the labor tax rate adjustment.

Compared to the case of lump-sum transfer adjustment, the aggregate effects are smaller
because of distortions created by the labor or consumption tax rate increases that affect labor
supply negatively. Moreover, the differences in the changes in output, investment, consumption,
and hours across the three financing options are given by the same amount. This constant
difference depends intuitively on the labor supply parameter for a given change in the tax rates:
A higher Frisch elasticity (%) makes workers more responsive to labor tax rates or consumption
tax rates, thereby generating greater distortions, which in turn, magnifies the difference, while the
three fiscal adjustments produce the same outcomes when labor supply is completely inelastic
(é = 0). Moreover, the higher the initial labor tax rate, the larger is the difference.

When it comes to comparing the labor tax rate to the consumption tax rate adjustment,
the latter is less distortionary for labor hours, thereby generating bigger aggregate effects. The
mechanism is easiest to see by separating two objects. First, the residual tax instrument changes
the intratemporal labor-supply wedge by d#'/(1—7) under labor-tax financing and by d7°/(1+
7€) under consumption-tax financing. Second, the size of the required statutory tax increase
depends on the tax base that absorbs the revenue loss. Together, these two forces imply that the
relevant comparison is between effective tax bases, not statutory tax bases alone.

To make these statements precise, start from the steady-state intratemporal condition,

Su

-H =C) &
1 _T_C —wCH? < H=(@@w) Y1+, /4 L):q
1+7 (1-7H)wH

The production block pins down C/H and o as functions of 7K alone, independent of the financ-

ing instrument, so # acts as the relevant labor-supply wedge for ranking financing schemes.

From the resource constraint and factor shares,

Dx=—==1-G-Anicstx (1-75),  olg= —

T =< O
|
|
—_
|
&
Su
1
=
|
&
3
n‘

-1

where nic = %5=. Dk depends only on K

, not on the residual fiscal instrument: it captures
the change in the capital-output and investment-output ratios induced by the capital tax cut,
common to both financing schemes. Total differentiation of In#" gives

dz¢ dif
danC:dlnDK+L_, danL:dlnDK_FL_’
1+7C€ 1-H

so when the two financing schemes are compared, the common dIn Dk drops out and only the
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normalized statutory changes di€/(1 +7°) and d7/(1 = ) remain.

The government budget constraint pins down each. With long-run debt and transfers fixed,

!
iP’Dr+tH -V mic+ i Amic=S+ G+ B—l)b,

and using dDg = Anics/xd7X, the normalized tax differentials required under the two financing

schemes can be written as
dz¢ Anic (1 + otk T€ dit Anic (1 + otk T€
— = L+ TT) ok o~ (L+ ok )de, 3.1)
1+1¢ Bc 1-tH By

with the effective tax bases B¢ = (1+ 1) Dx and 8By = (1-7) (1 - 1) ric.

’

Each effective base is the natural statutory base in GDP units—consumption expenditure
C/Y for the consumption tax and labor income (1 — A) nic for the labor tax—scaled by the
corresponding wedge factor. Equation (3.1) shows the comparison directly. After a capital tax cut,
diX <0, both required normalized tax increases are positive; they share the same revenue-need
numerator and differ only by the effective base in the denominator. The instrument with the
larger effective base therefore requires the smaller wedge increase, so consumption-tax financing

is less distortionary whenever
Bc>By < (1+i)Dr>(1-#7) 1~ ric, (3.2)

which is the government-spending condition stated in Proposition 1. This condition has a
transparent “broad base, low rate” intuition, in the spirit of studies that find consumption
taxation less distortionary than income or labor taxation (Coleman, 2000, Altig et al., 2001): the
less distortionary instrument is the one whose effective base is larger. The two bases respond
asymmetrically to the composition of output. The labor-tax base (1 — 1) nic is pinned down by
production technology and is independent of fiscal aggregates, while the consumption-tax base
Dg=1- G- Aniceyx (1 —TX) is constrained by the resource constraint and shrinks one-for-one
with government spending. The comparison thus depends on how output is allocated among
private consumption, investment, and government purchases. Mapping this wedge comparison
into hours, the log-linearized intratemporal condition gives
ln(H{;ew) 1 ( di¢  di"
HE,, 1+7¢ 1-7H

14 (0]
Under the stated condition (3.2), the term in parentheses is negative because the labor-tax

) =0gdt~.

wedge increases more than the consumption-tax wedge. Since the capital-to-hours, output-to-

hours, investment-to-hours, and consumption-to-hours ratios are common to the two financing
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schemes, the same ranking carries over to output, capital, investment, and consumption.

This condition (3.2) also clarifies why initial tax rates matter in the calibration: 7/ = 0.23
pushes 1 — 7/ well below one and amplifies any labor-tax wedge increase, whereas the small
initial 7€ leaves 1 + 7€ close to one. The relative tax bases also matter, but in the calibration they
are similar in magnitude, so the wedge-factor channel dominates.'® Appendix B.5 proves the

general comparison. This finding plays a critical role in the welfare analysis of Section 5.

3.2. Numerical results of the quantitative model

The preceding analytical results provide sharp qualitative predictions—the ranking of financing
schemes and the role of the Frisch elasticity—but are derived under simplifying assumptions
(Cobb-Douglas production, no capital-skill complementarity, no hand-to-mouth households).
We now turn to the full quantitative model to assess whether these insights survive in a richer
environment with CES production, two capital types, and heterogeneous households. We first

describe the calibration and model fit and then present the numerical long-run effects.

3.2.1. Calibration and model fit. We calibrate the model at a quarterly frequency to match the
U.S. economy over 2015Q1-2017Q4, the pre-TCJA period. Table 1 summarizes the parameteriza-
tion.

We use separable preferences that imply log utility in consumption and a Frisch elasticity
of labor supply of 1/¢ = 2 (baseline; sensitivity at 1/¢ € {1,4}). The discount factor = 0.9975
implies a steady-state annualized real interest rate of approximately 3.2%. For the production
function, we use the updated capital-skill complementarity elasticity estimates of Ohanian et al.
(2023): 0 =0.432 and p = —0.316, which are estimated using an extended sample and refined
methodology relative to the original Krusell et al. (2000) estimates. Quarterly depreciation rates
are computed from the Bureau of Economic Analysis (BEA) Fixed Asset Tables as the ratio of
consumption of fixed capital (CFC) to the current-cost net stock, averaged over 2015-2017:
de = 0.036 for equipment (13.6% annual) and dj, = 0.0078 for structures (3.1% annual).

We define a model-consistent output measure Yaq; = C + I, + I + G, where model G corre-

sponds to government consumption expenditures. Over 2015Q1-2017Q4, Y,4;/GDP = 0.90, and

13Using the calibrated values of the next subsection (Table 1) to gauge magnitudes, 1 ~0.232 and 7€ ~ 0.019,
while the consumption share of Yyg; is C/Y = 0.744 and the labor-income share is 0.616. The two effective bases
are therefore %¢ = (1.019)(0.744) = 0.76 and %y =~ (0.768)(0.616) = 0.47, so the consumption-tax wedge increases
by roughly 9B /%¢ = 0.62 as much as the labor-tax wedge per unit of capital tax revenue lost. Of this gap, the
wedge-factor ratio (1-77)/(1 + 7€) = 0.75 contributes more than the base ratio 0.616/0.744 ~ 0.83. More broadly,
this U.S. comparison reflects a modest government-consumption share (G = 0.16); the broad-base condition would
tighten—and could in principle reverse—in economies with substantially larger public sectors.
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Table 1: Calibration for long-run analysis

Value

Description

Source / Target

Panel A: Households

B 09975 Time preference SS annual real rate = 3.2%
) 0.5 Inverse of Frisch elasticity of labor supply Frisch elasticity=2

@* 2.69 Labor supply disutility for skilled households H* =0.33; RBC convention
o 5.22 Labor supply disutility for unskilled households H®/H" =1.07, BLS CPS
N?¥ 0.41 Fraction of skilled labor (BA+, full-time workers 25+) BLS CPS, 2015-2017

de 0.036 Equipment capital depreciation (quarterly) g?‘é /F;(x ez%?sigg}?bles

dp 0.0078 Structures capital depreciation (quarterly) ggéféxez%?gigg}“?bles

Panel B: Firms

o 0.432  Elasticity of substitution between unskilled and equipment Ohanian, Orak and Shen (2023)
p —0.316 Elasticity of substitution between skilled and equipment Ohanian et al. (2023)

a 0.073  Structures capital income share Target: I/ Yag;

A 0.272 Equipment capital income share Target: labor share

U 0.384 Unskilled labor income share Target: skill premium

vy  1.0054 Long-run growth rate of output Avg. quarterly real GDP growth
7 1.0050 Steady-state inflation rate Fed 2% annual target

0 4.0 Elasticity of substitution between goods SS markup: 33%

qo 1.85 Relative price of structure to equipment capital Target: o/ Yaq;

Panel C: Government

b 0829 Steady-state debt to Y,q ratio FRED, 2015-2017

G 0.155 Steady-state government consumption to Y,qj ratio NIPA A955, 2015-2017
7€ 0.0138 Steady-state consumption tax revenue to Y,q; ratio MRT method, 2015-2017
TH 0.143  Steady-state labor tax revenue to Y,q; ratio MRT method, 2015-2017
X 1 Fraction of profit distribution to skilled worker Assigned

xS 0 Fraction of transfer to skilled worker Assigned

Ab 0.338 Effective expensing rate of structure investment Barro and Furman (2018)
Ae 0.812 Effective expensing rate of equipment investment Barro and Furman (2018)

Notes: CFC/K = consumption of fixed capital divided by the net capital stock, used to compute quarterly depreciation
rates from BEA Fixed Asset Tables. Y4 = C+ I, + I + G is the model-consistent output measure, where G is
government consumption expenditures. We follow Mendoza et al. (1994) (MRT) in attributing one-half of proprietors’
income to labor: the labor share is (COE + %PRI) ! Yagj, and the same convention is used to construct effective tax
rates from tax revenue data at all levels of government (federal, state, and local). All fiscal ratios are expressed
relative to Y,g;. Parameters a, A, u, and gp are calibrated to match the structures investment share (I5/ Yaqj), labor
share, skill premium, and equipment investment share (I/ Yadj), respectively.

all steady-state ratios are expressed relative to Y,q;. The structures capital income share a = 0.073
is set analytically to match the structures investment-to-output ratio I/ Yaqj = 3.4% from NIPA
data. The remaining three production function parameters—equipment capital income share
A =0.272, unskilled labor share p = 0.384, and relative price of equipment gy = 1.85—are jointly

calibrated to match three moments: an aggregate labor share of 62.5%, a skill premium of 82.1%,
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and an equipment investment-to-output ratio I/ Y,qj = 6.7%. The labor share is computed from
NIPA data as (compensation of employees plus one-half of proprietors’ income) divided by Yag;,
averaged over 2015Q1-2017Q4, applying the same one-half attribution of proprietors’ income
to labor that we use below when constructing effective tax rates via the Mendoza et al. (1994)
(MRT) method. The skill premium—defined as the ratio of the median weekly earnings of BA+
workers to that of workers without a bachelor’s degree—is the 2015-2017 average from the BLS
CPS usual weekly earnings data (full-time wage and salary workers aged 25 and over).

We use the Bureau of Labor Statistics’ Current Population Survey (CPS) data on usual weekly
earnings of full-time wage and salary workers aged 25 and over to calculate both the fraction of
skilled households and the skill premium. We define skilled workers as those with a bachelor’s
degree or more, following the convention in the literature (e.g., Autor, 2014). The share of BA+
workers among full-time workers 25+ averaged 41% over 2015-2017, which we set as N° = 0.41,
and the skill premium—defined as the ratio of the median weekly earnings of BA+ workers to that
of workers without a bachelor’s degree—averages 82% over the same period. Both N* and the
skill premium are computed from the same BLS CPS data source, ensuring internal consistency.

Additionally, across various fiscal adjustment scenarios and preference and technology
specifications, we normalize hours for skilled labor to be 0.330 and hours for unskilled labor
to be 0.308 in the initial steady-state by appropriately adjusting the scaling parameters ®* and
@". The normalization H® = 0.33 corresponds to the standard RBC convention of one-third of
discretionary time devoted to market work. The ratio H*/ H" = 1.07 is consistent with data from
the CPS Merged Outgoing Rotation Group (MORG) files: over 2015-2017, workers with a BA or
higher averaged approximately 40.5 usual weekly hours, compared to approximately 38 hours
for workers with a high school diploma, yielding a ratio of 1.07.

The steady state of the fiscal variables—debt, government spending, and tax revenues—is
matched to their respective long-run values in the data, expressed as ratios to Y,4;. Appendix C
describes this data in detail. For tax rates, we follow the methodology of Mendoza et al. (1994)
(MRT), computed at all levels of government (federal, state, and local), to obtain effective tax
revenue-to-Y,q; ratios for consumption and labor taxes. We then calibrate the steady-state
markup to obtain a 35% capital tax rate initially. For the effective expensing rates of the two types
of capital, we use the estimates in Barro and Furman (2018), which imply lower expensing of
structure investment. We assume that the profit shares for skilled labor , 7(3), is 1 and the transfer

share for unskilled labor, ¢, is 1. This baseline assigns firm profits and government bond hold-
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Table 2: Targeted and untargeted moments

Moment Data Model
Panel A: Targeted moments

Labor share of income 0.625 0.616

Skill premium (wg/wy,) 1.821 1.821

Equipment investment / Yag; 0.067  0.067

Structures investment / Y,g; 0.034 0.034

Debt / Yagq 0.829  0.829

Gov consumption / Yag; 0.155  0.155

Cons tax revenue / Yy 0.0138 0.0138
Labor tax revenue / Y,q; 0.143  0.143

Statutory capital tax rate 0.350 0.350

Panel B: Untargeted moments

Consumption / Yyg; 0.745  0.744

Effective labor tax rate (MRT) 24.4% 23.2%

Effective consumption tax rate (MRT) 1.9% 1.9%

Notes: BLS CPS usual weekly earnings data (full-time workers 25+, 2015-2017 averages) for skill premium and
fraction skilled; BLS CPS MORG for hours ratio; FRED/NIPA for fiscal ratios and investment shares; BEA Fixed Asset
Tables (2015-2017 CFC/K) for depreciation rates. The labor share ((COE + %PRI)/Yadj), effective tax rates, and tax
revenue shares all use the Mendoza et al. (1994) (MRT) method, which attributes one-half of proprietors’ income to
labor. Yagj = C + I + I + G, with G as government consumption expenditures (see Appendix C).

ings to the Ricardian skilled household and transfers to the hand-to-mouth unskilled household.
It is a transparent benchmark in which capital income and fiscal transfers map to opposite sides
of the household distribution, but it is not innocuous for distributional magnitudes. Section 7
and Appendix E therefore report alternative profit and transfer assignment assumptions.

Table 2 summarizes the model fit. Panel A lists the ten targeted moments. The skill premium,
equipment and structures investment shares, and fiscal ratios are matched essentially exactly.
The labor share has a small residual gap (model: 0.616 vs. data: 0.625) reflecting a binding struc-
tural tradeoff among the three jointly targeted moments. Panel B shows that the model closely
matches the consumption-to- Yaq; ratio (0.744 vs. 0.745 in the data), the effective consumption
tax rate (1.9%), and the effective labor tax rate (23.2% vs. 24.4% in the MRT data).'* We present a

detailed sensitivity analysis of our baseline parameterization in Section 7.

3.2.2. Long-run effects. The results for long-run effects under various financing policies are

shown in Figure 1. While our focus is on a reduction of the capital tax rate from 35% to 21%,

140ur labor tax rate is lower than the 27% in Domeij and Heathcote (2004) and 28% in Trabandt and Uhlig (2011),
reflecting differences in the tax base definition. We model capital taxation on gross return; Slavik and Yazici (2019)
use a net-return formulation with 7X = 39.65% for structures. Our 35% on gross return is broadly consistent when
accounting for depreciation allowances (1, A,).
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Table 3: Long-run effects of a permanent capital tax rate cut from 35% to 21%

Transfer Adj. Labor TaxAdj. Cons. Tax Adj.

Output (Y) 2.87 1.15 1.68
Aggregate consumption (C) 1.88 0.13 0.63
Consumption: Skilled (c;) 3.21 0.56 0.87
Consumption: Unskilled (c,,) -1.26 -0.90 0.07
Equipment investment (/) 5.85 4.67 5.34
Structures investment (1) 18.66 16.68 17.28
Skilled wage (w;s) 3.08 2.38 2.22
Unskilled wage (w,,) 0.31 1.24 1.45
Skill premium (ws/ wy,, %) 2.77 1.12 0.76
Relative consumption (cs/ ¢y, %) 4.53 1.47 0.80
New 78 (%) 23.25 24.93 23.25
New 7€ (%) 1.85 1.85 3.27

Notes: Percentage changes from the initial steady state (X = 0.35) to the new steady state (7X = 0.21).

which is highlighted by the colored dots in the Figure, we show the entire range of tax rate
changes for completeness. Table 3 summarizes the main 35%-to-21% effects across the three
financing schemes.

Under transfer adjustment (blue lines), the capital tax cut lowers total tax revenue, mainly
through capital tax revenue. The reduction in tax revenues is then financed by a decline in the
transfers-to-GDP ratio, as shown in the last panel of Figure 1.15

In terms of aggregate implications, for the 35%-t0-21% cut, output rises 2.87%, structures
investment 18.66%, and equipment investment 5.85%. The aggregate effects are driven by the
same mechanism as in the simple model we discussed earlier, where the rental rate of capital
falls, which leads to a boost in the capital-labor ratio and investment.

The distributional effects are less favorable. Skilled wages rise 3.08%, while unskilled wages
rise only 0.31%, increasing the skill premium by 2.77%.'° Income inequality, measured by the
after-tax capital-to-labor income ratio, also unambiguously increases, although both types of
income increase. These rises in wage and income inequality, coupled with the fall in transfers,
which are all distributed to the unskilled in our baseline calibration, result in an increase in
consumption inequality: unskilled consumption falls 1.26%, skilled consumption rises 3.21%,

and relative consumption rises 4.53%. The resulting wealth effects reduce skilled hours slightly

15This result is not driven only by the denominator: total tax revenue also declines. Capital tax revenue falls by
about 44% relative to the initial steady state, only partly offset by higher consumption and labor tax revenue. Capital
tax Laffer peak occurs only at empirically irrelevant rates above 90% in our baseline calibration.

16Appendix B.2 derives analytically why the skill premium rises with the capital tax cut.
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Figure 1: Long-run effects of permanent capital tax rate changes

Notes: Each panel plots a long-run outcome as a function of the new capital tax rate 7X on the horizontal axis (in
percent). Colors distinguish the fiscal instrument that balances the government budget: transfer adjustment (blue
solid), labor tax rate adjustment (red dash-dot), and consumption tax rate adjustment (black dotted). Open circles
mark the initial steady state (7X = 35%) and the filled markers the post-reform steady state (FX = 21%).
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and raise unskilled hours.'” These increases in wage, income, and consumption inequality are
caveats to the effectiveness of the tax cut, even when lump-sum transfers are allowed to finance
the tax cut.
To understand the mechanisms behind these increases in inequality, we can express the skill
premium in our model as
we _(1-p)a-a (A(Ke,t)PHl_M)% (Lu,t)l-"_
Wtu U st Ls;

With capital-skill complementarity (o > p), the skill premium rises with equipment capital when

the two types of labor inputs are held fixed. This mechanism—which is operative even in a model
with a representative household or perfect consumption insurance—drives our result on the
skill premium. Household heterogeneity adds a second channel: higher consumption inequality
changes labor supply, raising the unskilled-to-skilled labor ratio and reducing skilled hours,
which further increases the equipment capital-to-skilled labor ratio and generates a further
increase in wage inequality. The two sources of heterogeneity we introduce into an otherwise
textbook macroeconomic model (skill heterogeneity and household heterogeneity) thus interact
in economically meaningful ways to generate new distributional effects.

Because this distributional amplification depends partly on how profits and transfers are
assigned across households, we treat these assignments as central robustness checks. The
capital-skill-complementarity channel raises the skill premium across specifications, while
the allocation of fiscal instruments mainly changes the size, and in some cases the sign, of
consumption inequality responses. Section 7 presents these robustness checks, including the
full set of alternative profit and transfer distributions.

We now contrast the results when the labor tax rate, instead of transfers, adjusts to finance
the capital tax rate cut. Under labor tax adjustment (red lines), the labor tax rate rises from 23.2%
to 24.9%. The capital tax cut remains expansionary, but less so, consistent with what we showed
in Proposition 1 in the simplified model: output rises 1.15%, equipment investment 4.67%, and
structures investment 16.68%. The smaller aggregate response reflects the fall in hours for both
skilled and unskilled workers. Skilled after-tax wages rise less, reducing skilled hours from 0.330
to 0.327, while unskilled hours are essentially unchanged because the transfer-related wealth

effect is absent. Overall, the decrease in skilled and unskilled hours dampens the expansionary

17Additionally, we find that structure investment rises more than equipment investment mainly because structures
receive a lower expensing rate in our calibration. The production function also makes equipment investment and
skilled hours complementary.
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effect of capital tax cuts on output and investment.

Wage and consumption inequality still increase, but less than under transfer adjustment
because the labor tax burden is shared by both household types. Therefore, consumption of the
unskilled does not fall as much, while consumption of the skilled does not increase as much now.
The reduced consumption inequality in turn diminishes the role of the wealth effect on labor
supply, leading to a smaller increase in the skill premium.'?

Under consumption tax financing, the consumption tax rate rises from 1.85% to 3.27%. Gen-
erally, as emphasized in Proposition 1 for the simple model, the effects are qualitatively similar
to those under labor tax rate adjustment, with the distortion coming in labor supply decisions,
which leads to a smaller expansionary effect on output compared to transfer adjustment.

Compared to both transfer and labor tax rate adjustments, unskilled consumption rises
slightly in the long run (+0.07%), in contrast to the 1.26% decline under transfer adjustment and
the 0.90% decline under labor tax adjustment. As with the labor tax adjustment, the burden of
the consumption tax rate increase is shared by both household types, so the unskilled household
benefits compared to the transfer adjustment case. This numerical result is consistent with
what we showed in Proposition 1 in the simplified model in which consumption taxes are
relatively less distortionary for labor supply. The same labor-supply channel also produces the
smaller increases in wage and consumption inequality under consumption tax adjustment in
Table 3: a smaller required tax-rate change generates a smaller labor-supply distortion, which
translates—through capital-skill complementarity—into a smaller increase in the skill premium

and a smaller widening of consumption inequality.

4 Transition dynamics

We now trace the transition from the initial steady state to the new steady state after a permanent
capital tax cut from 35% to 21%. This transition is important because consumption takes about
120 quarters to converge, allowing short-run dynamics to differ sharply from long-run effects. As
in the long-run analysis, we present the baseline model under different policy adjustments. One
central message of this section is that long-run expansionary effects do not imply expansionary
transition dynamics: under nominal rigidities, a permanent capital tax cut can generate a short-

run output contraction even when long-run output rises substantially. The transition path is

180ur income-inequality measure also increases, and by more than under transfer adjustment, because after-tax
labor income decreases.
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Table 4: Calibration for transition dynamics

Value Description References
Panel A: Households
¢ 4.0 Investment adjustment cost Smets and Wouters (2007)
Z%/,’ 0.85 Elasticity of cost of capital utilization Smets and Wouters (2007)
Panel B: Firms
ap 0.65 Calvo sticky price parameter Smets and Wouters (2007)
Yp 0.22 Degree of price indexation Smets and Wouters (2007)

Panel C: Government(Fiscal/Monetary Policy): Transfer or Labor Tax Rate Adjustment

pf 1.12 Interest rate smoothing parameter lag 1 Coibion and Gorodnichenko (2011)
pg -0.23 Interest rate smoothing parameter lag 2 Coibion and Gorodnichenko (2011)
br 1.58 Inflation feedback parameter under Taylor rule Coibion and Gorodnichenko (2011)
bx 0.11  Output gap feedback parameter under Taylor rule Coibion and Gorodnichenko (2011)
Pay 2.21  Output growth feedback parameter under Taylor rule  Coibion and Gorodnichenko (2011)
pf[ 0.869 Transfer/Labor tax rate smoothing parameter lag 1 Estimated (See Appendix D)
pf 0.0 Transfer/Labor tax rate smoothing parameter lag 2 Estimated (See Appendix D)
wg 0.111 Transfer/Labor tax rate response to debt Estimated (See Appendix D)
wfy 0.831 Transfer/Labor tax rate response to output growth Estimated (See Appendix D)
d 0.0 Transfer/Labor tax rate response to output gap Estimated (See Appendix D)

Panel D: Government(Fiscal/Monetary Policy): BEM Shadow Economy

pf 1.12 Interest rate smoothing parameter lag 1 Coibion and Gorodnichenko (2011)
p§ -0.23 Interest rate smoothing parameter lag 2 Coibion and Gorodnichenko (2011)
bn 0.0 Inflation feedback parameter under Taylor rule Assigned

by 0.0 Output gap feedback parameter under Taylor rule Assigned

Pay 0.0 Output growth feedback parameter under Taylor rule  Assigned

p{i 0.785 Labor tax rate smoothing parameter lag 1 Estimated (See Appendix D)

pf 0.107 Labor tax rate smoothing parameter lag 2 Estimated (See Appendix D)

wg 0.001 Labor tax rate response to debt Estimated (See Appendix D)

wfy 1.821 Labor tax rate response to output growth Estimated (See Appendix D)

wl 0.0 Labor tax rate response to output gap Estimated (See Appendix D)

Notes: Monetary policy rule parameters (pf, pg, ¢, Gx, Gay) for the Transfer/Labor Tax Adjustment case are
from Coibion and Gorodnichenko (2011), estimated over the post-Volcker period (1983Q1-2002Q4). Fiscal rule
parameters (p1', p3', y3, ¥}, ) are estimated by OLS from U.S. data; see Appendix D. The first set of fiscal
parameters uses 1983Q1-2002Q4 estimates; the second set (BFM) uses 2001Q1-2019Q3 estimates. The consumption
tax adjustment cases use the same rule parameters as their labor tax counterparts.

shaped jointly by fiscal financing and the monetary stance, both of which we vary in what follows.

4.1. Parameterization

For transition dynamics, the parameterization of policy rules, investment adjustment costs,
nominal rigidities, and capacity utilization costs matters. The parameterization is in Table 4.

We use estimates from Smets and Wouters (2007) for investment adjustment costs, capacity
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utilization costs, the probability of resetting prices, and the degree of inflation indexation.

We now discuss how we parameterize the policy rules, which govern the associated fiscal and
monetary adjustments along the transition. We use estimates from Coibion and Gorodnichenko
(2011) for monetary policy rule parameters from the post-Volcker period (1983-2002), in which
the Taylor principle is satisfied. For the transfer and tax rule parameters, we use our estimates of
the policy rule (2.3) using US data. The details of the estimation are presented in Appendix D
and Table E1 shows the estimation results.

We point out here that the transfer and tax rule parameters we use for the case where transfer
and taxes respond sufficiently to debt (Panel C) are based on estimates obtained using post-
Volcker period data for the same period as in Coibion and Gorodnichenko (2011) (1983-2002).
This combination, using data and estimates for the exact time period, then describes the regime
where labor tax rates adjust to ensure stationary debt dynamics while monetary policy stabilizes
inflation. The second set of parameters in Panel D of Table 4 is used for the BFM shadow economy.
These are based on estimates obtained using data from a later period (2001-2019), in which the

monetary policy rule does not satisfy the Taylor principle.?

4.2. Fiscal financing and monetary accommodation

We now consider the transition implications of the policy taxonomy described in Section 2.3.3.
Table 5 first summarizes the five main cases quantitatively at impact, in the medium run, and in
the new steady state. Three messages stand out. First, under standard monetary policy, output
contracts on impact under every financing scheme, with both skilled and unskilled consumption
falling. Second, temporary monetary accommodation reverses this pattern: under BFM, output
rises on impact, and consumption of both household types rises sharply. Third, the new steady
state is identical for a given financing scheme regardless of monetary regime—so all differences
between BFM and standard monetary policy operate through the transition path. Figure 2 plots
the transition paths for the three fiscal financing schemes under standard monetary policy.
Figure 3 isolates the two temporary monetary accommodation cases: labor tax adjustment with

BFM and consumption tax adjustment with BFM.

9In particular, we use ¢, = 0, P y =0, and ¢x= 0. We do not formally estimate the monetary policy rule for this
sub-period due to the binding ZLB for much of the sample and the lack of enough observations. Passive monetary
policy arguably characterizes this period well. Our results are robust to the precise parameterization of ¢, as long as
itis below 1, as we show in Appendix E.2.
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Table 5: Summary of transition dynamics

Transfer Labor Tax =~ Consumption Labor Consumption
Tax Tax+BFM Tax+BFM

Panel A: Impact
Output -0.35 —-0.68 —-0.06 6.32 7.12
Consumption: Skilled -0.22 —-0.78 -0.36 1.90 2.26
Consumption: Unskilled -2.85 -3.12 -1.84 11.12 12.85
Equipment Investment 0.59 1.71 1.00 2.56 2.18
Structures Investment 3.33 4.48 3.59 5.27 4.83
Panel B: Medium-run (Q20)
Output 3.31 1.00 1.60 1.22 1.80
Consumption: Skilled 1.93 -1.03 -0.99 -0.95 -0.83
Consumption: Unskilled —-2.50 —-1.62 -0.67 -1.15 -0.18
Equipment Investment 7.73 4.22 6.23 4.61 6.29
Structures Investment 40.78 33.15 36.13 33.53 35.74
Panel C: New steady state
Output 2.87 1.15 1.68 1.15 1.68
Consumption: Skilled 3.21 0.56 0.87 0.56 0.87
Consumption: Unskilled -1.26 —-0.90 0.07 -0.90 0.07
Equipment Investment 5.85 4.67 5.34 4.67 5.34
Structures Investment 18.66 16.68 17.28 16.68 17.28

Notes: This table reports percentage deviations of key variables from the initial steady state at impact, Q20, and the
new steady state, respectively, following a permanent reduction in the capital tax rate from 35% to 21%.

4.2.1. Lump-sum transfer adjustment. We start with transfer adjustment, shown by the blue
lines in Figure 2.2° What makes the short-run distinct from the long-run is that capital tax cuts
can now generate a contractionary aggregate effect during the transition periods.

The economy begins with capital stock below its new steady state. The lower capital tax
rate reduces the rental rate and induces investment. In the short run, to finance this increase
in investment, consumption of the skilled declines initially. Moreover, there is a large decline
along the transition in consumption of the unskilled, due to the large decline in transfers. Given
this postponement of consumption, combined with sticky prices and investment adjustment
costs, output also falls temporarily, before rising towards the new, higher steady state.?! The
temporary fall in output (which is coupled with increased capital stock), in turn, leads to a fall
in hours of the skilled. Unskilled hours rise because the transfer decline raises marginal utility,

partly mitigating the output contraction.

20The dashed straight lines in Figures 2 and 3 represent the new steady state relative to the initial steady state.
21The monetary policy rule specification also matters quantitatively.
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Figure 2: Transition dynamics under standard monetary policy

Notes: Each panel plots the quarterly transition path of a model variable following the permanent capital tax cut from
35% to 21% under standard (active) monetary policy. Colors distinguish the financing scheme: transfer adjustment
(blue solid), labor tax rate adjustment (red dash-dot), and consumption tax rate adjustment (green dotted). Thin
horizontal lines of the matching color indicate the new long-run steady state to which each path converges

27



More broadly, this transition pattern reveals a demand-side margin that pure supply-side
analysis misses. With nominal rigidities and investment adjustment costs, the economy cannot
reallocate resources instantaneously toward the new, higher long-run capital stock; the required
surge in investment demand crowds out consumption and pushes output temporarily below its
initial level, even though the long-run effect is expansionary. Standard long-run or steady-state
assessments of capital tax reform therefore understate the short-run cost of the transition.

Inflation also falls because forward-looking firms price on current and future real marginal
costs, which move with wages and capital rental rates. Wages decline through both supply
and demand forces: The drop in consumption and the rise in marginal utility of consumption
raise the supply of hours for a given wage rate, especially for the unskilled, while labor demand
declines as firms produce a smaller amount of output, as discussed above.

Figure 2 shows that the skill premium and consumption inequality increase in the short-run
and slowly converge to the new steady state. The capital-to-labor income ratio also increases in
the short-run, above the new long-run level. The transfer-adjustment case combines the largest
long-run expansion with the most uneven distributional outcome—transfer cuts concentrate
the short-run burden on the unskilled hand-to-mouth households. We next examine how

distortionary tax financing reshapes this aggregate-distributional tradeoff.

4.2.2. Labor and consumption tax adjustments. We next compare the two distortionary tax
instruments under the standard monetary policy rule. The red lines in Figure 2 show labor
tax adjustment, with the labor tax rate following the rule in Equation (2.3). Overall, model
dynamics are qualitatively similar to those in the transfer adjustment case. We still see capital
accumulation, achieved by increased investment and postponement of consumption, which in
turn also causes output to fall with sticky prices.

Quantitatively, however, the drop in consumption and output is larger in this case compared
to the lump-sum transfer adjustment case. Delayed consumption reduces labor demand, while
higher labor taxes further discourage labor supply. Hours fall for both types of households,
including the unskilled. This reflects the same labor-supply mechanism emphasized in the
long-run analysis. The wealth effect on labor supply is relatively weak for the unskilled because
there is no reduction in transfers, and the burden of the increase in the labor tax rate is shared by
both types of households. Thus, substitution effects dominate. Overall, the drop in hours of both
types in turn amplifies the short-run contraction in consumption and output.

In terms of distributional implications, consumption inequality rises less than under transfer
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adjustment because transfers do not fall and the labor tax burden is shared by both households.??
The labor-tax case nevertheless has the largest impact on output decline among the standard-
policy cases in Table 5: output falls by 0.68%, compared with 0.35% under transfer adjustment.

The green lines in Figure 2 show consumption tax adjustment, using the same fiscal-rule
parameters as the labor-tax case. The transition is still shaped by the same short-run force:
investment rises immediately, while consumption is postponed, so sticky prices turn the capital
tax cut into a temporary contraction. However, consumption tax financing is less distortionary
for labor supply than labor tax financing. This is the transition counterpart of the analytical
and long-run results in Section 3: for a given capital tax cut, the consumption tax requires a
smaller increase in the normalized labor-supply wedge than the labor tax when the effective
consumption tax base is larger.

This difference is visible both on impact and in the new steady state. In Table 5, output falls
by only 0.06% on impact under the consumption tax adjustment, compared with 0.68% under
the labor tax adjustment, and the new steady-state output gain is larger under the consumption
tax adjustment, 1.68% versus 1.15%. The distributional implications are also more favorable
for the unskilled. Because the consumption tax burden is shared through spending rather than
levied directly on labor income, and because the aggregate expansion is larger than under labor
tax financing, unskilled consumption falls less: the impact decline is 1.84% under consumption
tax adjustment compared with 3.12% under labor tax adjustment, and the new steady state
shows a small rise of 0.07%. These results help explain why consumption tax financing will be

the most favorable distortionary case in the welfare analysis below.

4.2.3. Temporary monetary accommodation via funded/unfunded decomposition. Under the
standard Taylor rule, aggressive inflation stabilization contributes to short-run contraction. We
ask whether temporary monetary accommodation can remove it, using the funded/unfunded
decomposition of Bianchi et al. (2023) to accommodate fiscal expansion temporarily while
keeping monetary policy active in the long run.

The key idea is to introduce a shadow economy that operates under a PMAF regime, where
fiscal policy is active (debt is stabilized through movements in the price level rather than through
tax adjustments) and monetary policy is passive. Let variables with the superscript sk denote
this shadow economy. The shadow economy receives the same capital tax shock as the actual

economy and has the same private-sector equilibrium conditions, but differs in its policy rules.

Z2Labor tax rates change smoothly here, as do transfers.
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Specifically, the shadow Taylor rule sets

R R 1 (1-pf-pf)
R;h _ R?]jl P1 thz P2 n__.;h Lo 12
R R R i ’

where c/),f < 1 (passive monetary policy), and the shadow fiscal rule features a weak debt response
wg ~ 0 so that the government budget is balanced primarily through inflation surprises.
The actual economy’s policy rules then respond to funded components, defined as deviations
from the shadow economy. The Taylor rule becomes
(1-pf-p3)

R, [R ] R;- zlpz welwsh nih d’”( Y, )%y( yt)% P

R 7l ﬁ Y1 Y/ ’
where ¢, > 1 ensures a strong (active) monetary response to funded inflation 7,/ nih, while
h

unfunded inflation 7$" receives only the passive response ¢~. Intuitively, to the extent that
inflation is driven by the unfunded fiscal component (the shadow economy), the central bank
does not raise the interest rate aggressively, thereby accommodating fiscal inflation. The fiscal

rule similarly responds to funded debt,

B{unded Bt _ E“;h,

rather than total debt b;, so fiscal adjustment is deferred to the extent that debt dynamics are
absorbed by the unfunded component.

Both actual and shadow economies converge to the same terminal steady state, ensuring long-
run fiscal solvency. The shadow economy is parameterized with ¢% =0, % = 0.001, p¥' = 0.785,
pf =0.107, and wi , = 1.821, based on our fiscal rule estimates from the post-2001 period.?
The actual economy’s Taylor rule uses ¢, = 1.58. The full equilibrium conditions for the BFM
extension are presented in Appendix A.3.

Figure 3 shows that BFM eliminates the short-run contraction under labor and consumption
tax financing: output and unskilled consumption rise on impact. The mechanism is that the
central bank accommodates the part of inflation associated with the unfunded fiscal component
rather than raising nominal interest rates aggressively against it. This reduces the real value of
nominal government liabilities and lowers the required near-term fiscal adjustment, so private

demand does not fall as sharply as under the standard Taylor rule.

ZThe choice of ¢£ = 0 implies the shadow central bank pegs the interest rate, representing maximal monetary
accommodation of fiscal shocks. The shadow fiscal parameters are taken from the post-Volcker PMAF subsample,
as in Bianchi et al. (2023).
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Figure 3: Transition dynamics with temporary monetary accommodation

Notes: Each panel plots a quarterly transition path of a model variable under temporary monetary accommodation
implemented via the BFM funded/unfunded decomposition, for the two distortionary financing schemes: labor tax
rate adjustment with BFM (blue dashed) and consumption tax rate adjustment with BFM (red dotted).

The comparison between the two BFM cases mirrors the ranking under standard mone-

tary policy, but now from an expansionary short-run path. Table 5 shows that consumption
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tax adjustment with BFM produces the largest impact responses among the five main cases:
output rises by 7.12% and unskilled consumption rises by 12.85%, compared with 6.32% and
11.12% under labor tax adjustment with BEM.?* Because BFM changes the transition but not the
terminal steady state, the long-run ranking remains the one emphasized above: consumption
tax financing preserves the larger aggregate expansion and now yields a small positive long-run
change in unskilled consumption, relative to labor tax financing.

The inflation increase is temporary because the funded component still preserves long-run
stability under active monetary/passive fiscal policy. After about 8 quarters, dynamics converge
toward the corresponding non-BFM path. The accommodation favors the unskilled because
government debt is held by the skilled, whose real wealth falls with inflation, while unskilled

households benefit more from the lower tax increases that BFM permits.

5 Welfare evaluation

Our results in the previous sections suggest that a reduction of the capital tax rate has different
welfare implications depending on the time horizon, household types, and policy adjustments.
In this section, we formally calculate a measure of welfare gain that can be achieved through a
permanent capital tax cut, taking into account transition dynamics as well as the long-run effect.

Our measure of welfare gain for type-i agent, “2, . is implicitly defined by the sequence of

values satisfying
t . . . t . . = .
ZO’BJU(C']’.,H]’.) = Zoﬁfu((l i) G ),
]: ]:

where {C ]’:, H]’} and {é]’, H ]’} are respectively the time path of type-i agent’s normalized consump-
tion and hours with and without a capital tax cut under the various fiscal/ monetary adjustments
(indexed by k) we have considered above. We denote by :“iT,t the case of transfer adjustment,
by uj'qy , the case of labor tax rate adjustment, and by :“ic,t the case of consumption tax rate
adjustment. Thus, :“;.c, , measures welfare gains from period 0, when the tax reform initiates, till
(arbitrary) period ¢, in units of a percentage of the level of normalized initial consumption.25 The
lifetime (total) welfare gain is then measured by lim;_. o, I‘l';c, » which is of interest in the business

cycle literature (Lucas 1987).

24These large short-run effects reflect a deliberately stylized accommodation experiment (¢f = 0, wg = 0) designed
to isolate the unfunded-inflation channel rather than a literal quantitative account of post-TCJA dynamics; the
channel itself is what we want to highlight, not the precise magnitudes.

251t thus measures welfare gains at the point when the agents are ¢ quarters old.
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Figure 4: Welfare implications of a permanent capital tax rate decrease

Notes: Each panel reports the cumulative welfare gain from the capital tax changes for skilled (left) and unskilled
(right) households, expressed as a percentage of initial- steady—state consumption. Sloped lines trace the running
total y! kot and horizontal dotted lines the lifetime value y! koo . Panel (a): transfer adjustment (blue). Panel (b): labor
tax rate adjustment (red) and consumption tax rate adjustment (green) under standard monetary policy. Panel (c):
the same two schemes with BFM.
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Table 6: Welfare comparison

Transfer Labor Tax Consumption Tax Labor Tax+BFM Consumption Tax+BFM
Skilled 3.12 0.77 0.68 0.74 0.65
Unskilled  —-4.20 -0.82 0.04 —-0.68 0.15

Notes: The table reports lifetime equivalent consumption variation (%) following a permanent reduction in the
capital tax rate from 35% to 21%. “BFM” denotes the funded/unfunded decomposition of Bianchi et al. (2023).

Consumption-tax financing yields positive lifetime welfare gains for both household types
even under standard monetary policy: skilled households gain 0.68%, and unskilled households
gain 0.04% (panel (b) of Figure 4; Table 6). Temporary monetary accommodation raises the
unskilled welfare gain while keeping both household types’ gains positive: consumption-tax
+ BFM (panel (c)) produces the largest unskilled welfare gain across the five specifications,
0.15%, while the skilled gain is slightly lower, 0.65% versus 0.68% without accommodation. This
comparison isolates the joint role of transition dynamics and fiscal financing. Tables 3 and 5
show that temporary monetary accommodation leaves the new steady state unchanged for any
given financing scheme—under consumption tax financing, long-run output still rises 1.68%
and unskilled consumption rises 0.07% with or without BEM. The decisive change is on the
transition path: BFM raises output and consumption on impact rather than contracting them.
The welfare ranking in Table 6 therefore depends not only on long-run output or consumption
gains, but also on how the fiscal burden is distributed across households and how monetary
policy manages the transition.

The comparison across financing schemes clarifies why consumption taxation alone delivers
a near-Pareto improvement. Consumption tax adjustment (panel (b)) yields unskilled lifetime
welfare of +0.04%, versus —0.82% under labor tax adjustment and —4.20% under transfer ad-
justment. This result may seem at odds with the conventional view that consumption taxes are
regressive: that view rests on a partial-equilibrium incidence comparison at fixed quantities,
whereas the welfare comparison here is in general equilibrium and includes the labor-supply,
output, and incidence consequences of the alternative financing instruments. The mechanism
operates through the broader effective tax base of consumption taxation: a smaller wedge in-
crease produces a smaller labor-supply distortion, a larger aggregate expansion, and a more
evenly distributed burden across household types. Temporary monetary accommodation ampli-
fies the unskilled gain to 0.15%—the largest across all specifications—by raising short-run output

and consumption. By contrast, BFM under labor tax adjustment improves unskilled welfare only
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modestly, from —0.82% to —0.68%, because the long-run labor-supply distortion remains.

Under transfer adjustment, the tax reform is not a Pareto improvement: skilled households
gain at the expense of unskilled households, which consume less and work more through wealth
effects on labor supply. Lifetime gains are 3.12% for the skilled and —4.20% for the unskilled
(Panel (a) of Figure 4 and Table 6).26 Turning to the short-run, skilled welfare never becomes
negative, while unskilled welfare never becomes positive.

Labor tax adjustment also fails to deliver a Pareto improvement, as shown in panel (b) of
Figure 4. Skilled gains are smaller than under transfer adjustment and become positive only after
80 quarters, but unskilled losses are also smaller because the labor tax burden is shared. This
finding implies that lump-sum transfer adjustment, while leading to a higher level of aggregate

output, is not necessarily a better policy response than labor tax rate adjustment in our model.

6 External validation

The Tax Cuts and Jobs Act (TCJA) of December 2017 reduced the U.S. statutory corporate tax
rate from 35% to 21%, providing a useful external benchmark. We do not treat this section as
a full empirical validation exercise: the TCJA was a multi-provision package, while our model
studies a cleaner permanent capital tax cut that isolates financing and monetary-fiscal transition
mechanisms. The model captures the permanent rate reduction and baseline depreciation
allowances but abstracts from individual income tax provisions, temporary bonus depreciation,
interest-deductibility limits, international provisions, repatriation, and partial anticipation.
The evidence below should therefore be read as a comparison with relevant moments and
mechanisms, not as a structural evaluation of the TCJA as a whole. The COVID-19 pandemic

further truncates the post-treatment window to roughly eight quarters (2018Q1-2019Q4).

Revenue. The corporate tax revenue decline is the tightest quantitative match between our model
and the post-TCJA data. Revenue fell from about 1.5% of GDP in 2017 to 1.0% in 2018; Chodorow-
Reich, Zidar and Zwick (2024b) summarize the business provisions as reducing corporate tax
revenue by roughly 40% of the pre-reform level. Our model predicts capital tax revenue falls
from 2.38% to 1.33% of Yaqj, a 44% decline on a broader capital-income base. Dynamic scoring
exercises imply that the TCJA was only partially self-financing, consistent with our finding that

the capital tax cut does not pay for itself under any financing scheme.

26The lifetime welfare gains are the dotted lines in Figure 4.
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Wages and distribution. Kennedy et al. (2026) provide strong support for the model’s distri-
butional prediction: the TCJA’s effect on worker earnings was statistically zero below the 90th
percentile, with significant gains only for top earners. This pattern is consistent with our capital-
skill complementarity mechanism, in which capital deepening after a corporate tax cut raises
skilled wages disproportionately. Our two-group framework aggregates the top 41% as “skilled,”
so it cannot reproduce the sharp 90th-percentile threshold; doing so would require finer skill
gradations. Nonetheless, gains concentrated at the top, with negligible or negative effects for
lower-skilled workers, are distinctive to capital-skill complementarity and absent from stan-
dard TCJA assessments. Nallareddy, Rouen and Suarez Serrato (2022) further document that
state corporate tax cuts raise the top 1% pretax income share, with the gains driven primarily
by capital income at the top of the distribution. The broader incidence literature also finds
heterogeneous wage effects, though not always the same pattern: Fuest, Peichl and Siegloch
(2018) find that workers bear about half of the German local corporate tax burden, with larger
burdens on low-skilled, young, and female employees.

In our baseline, the skill premium rises by +0.8% to +2.8% and consumption inequality (c¢s/c,)
by +0.8% to +4.5%, depending on financing. In Kennedy et al. (2026)’s aggregation exercise, 87%
of corporate-tax-cut gains accrue to the top 10%. These top-skewed gains, with limited or
negative effects for lower-skilled workers, qualitatively validate the capital-skill-complementarity
channel absent from most TCJA analyses.

The closest data analogue to the after-tax capital-to-labor income ratio is the after-tax corpo-
rate profits to employee compensation ratio in the nonfinancial corporate sector, which rose
about 7-8% from 2017Q4 to 2019Q4 (off a flat 2015-17 pre-trend) with the increase concentrated
in 2018. In our model, the same ratio rises after the capital tax cut under all three financ-
ing schemes, while the labor share is flat (transfer/consumption financing) or falls (labor-tax

financing)—qualitatively matching the post-TCJA rise in capital’s share of corporate income.

GDP. U.S. GDP growth accelerated from roughly 2.3% in 2017 to 2.9% in 2018 before moderating
to 2.3% in 2019. The acceleration in 2018 is broadly consistent with a modest positive short-run
output effect, but attribution is confounded by concurrent discretionary spending increases,
aggregate demand, and global conditions (Gale and Haldeman, 2021). Complementing this
raw comparison, the reduced-form near-term projections of Mertens (2018), which apply a
range of existing empirical tax multiplier estimates to TCJA’s projected revenue impact, imply

a 2018 GDP gain of about 1.3-1.8 percentage points (depending on whether one accounts for
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the individual/corporate composition of the cuts) and a cumulative 2018-2020 effect of roughly
1.3-1.4 pp, with most of the boost in 2018 and a mild reversal thereafter. This front-loaded

pattern sits in a comparable range to our model’s short-run transition responses.

Investment. Aggregate BEA data show limited investment response: the equipment investment-
to-GDP ratio barely moved from 5.9% (2015-16) to just over 6.0% (2018-19), and the structures
share was essentially unchanged. This muted aggregate response is consistent with the broader
post-TCJA evidence in Gale and Haldeman (2021), who argue that investment growth after the
reform is difficult to attribute cleanly to supply-side tax incentives because it also reflected
aggregate demand, oil prices, and intellectual property investment.

At the same time, the weak aggregate response can mask heterogeneous exposure to the
tax incentives. The TCJA changed user costs unevenly across asset types, industries, and firms:
bonus depreciation favored equipment more than structures, while interest-deductibility limits
and other base broadeners worked in the opposite direction. At the asset-category level, Hartley
et al. (2026) show that BEA asset categories with larger reductions in user cost and marginal
effective tax rates experienced larger investment-rate gains (an investment elasticity of —2.11,
with a 1pp user-cost decrease raising the investment rate by 1.86pp), directly validating the
user-cost channel that drives capital deepening in our model. Chodorow-Reich et al. (2024a)
provide complementary firm-level micro-evidence: firms facing larger reductions in their ef-
fective tax wedge increased domestic investment more, with the mean firm raising domestic
investment by about 20% relative to a no-change baseline. Embedding these estimates in a
multinational user-cost model, they obtain a long-run effect on U.S. domestic capital of +7%
(+13% on total capital including foreign affiliates); this reflects the full TCJA package while our
experiment isolates the rate cut, so the two are not directly comparable, but our predicted capital
deepening is broadly consistent. By contrast, the gap between our model and aggregate BEA
data likely reflects omitted TCJA features—especially Section 163(j), bonus-depreciation hetero-
geneity, international provisions, and sectoral conditions—that partially offset or reallocated the

investment response (Occhino, 2020).

Inflation and interest-rate dynamics. Inflation and interest rates after the TCJA are broadly
consistent with the mild, temporary monetary accommodation captured by our BFM regime,
although the evidence is necessarily indirect. Core PCE inflation rose from 1.6% in late 2017 to a
peak near 2.0% in mid-2018 before drifting back to 1.5-1.7% through 2019, remaining close to
the Fed’s 2% target. The effective federal funds rate rose from 1.3% at TCJA passage to a 2.4%
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Table 7: Comparison of model-based GDP effects of TCJA-style capital tax cuts

Study Model Type GDP Effect Distributional
Our model (transfer adj.) NK-DSGE, TANK, CSC +2.87% Yes
Our model (labor tax adj.) NK-DSGE, TANK, CSC +1.15% Yes
Our model (cons tax adj.) NK-DSGE, TANK, CSC +1.68% Yes
Barro and Furman (2018) Neoclassical, 5 capital types +0.9-3.1% No
Lieberknecht and Wieland (2019) Two-country NK-DSGE +2.1-2.6% No
CBO (2018) Solow + OLG +0.7% avg. level No
PWBM (2017) OLG, het. agents +0.6-1.1% Yes
Tax Foundation (2017) Neoclassical +1.7% No
JCT (2017) MEG + OLG + DSGE +0.1-0.9% No

Notes: All studies analyze the TCJA or an equivalent corporate tax cut. Reported horizons differ across studies:
long-run effects for steady-state models, 2027 effects for PWBM, and budget-window effects for official dynamic
scores. GDP effects differ due to modeling assumptions on financing, openness, and crowding-out. “CSC” denotes
capital-skill complementarity. PWBM denotes the Penn Wharton Budget Model.

peak in mid-2019 before the Fed reversed course with 75 basis points of cuts in the second half
of 2019. Long-term real rates also remained subdued, with the 10-year TIPS real yield ending
2019 some 36 basis points below its TCJA-passage level. Taken together, monetary policy did
not offset the fiscal expansion aggressively enough to generate persistently higher real rates,

qualitatively consistent with the temporary-accommodation channel studied in our paper.

Comparison with model-based analyses. Table 7 compares our results with other TCJA assess-
ments. Our labor tax adjustment case (+1.15% long-run GDP) falls below Lieberknecht and
Wieland (2019) (+2.1% medium-run, +2.6% long-run), who use a two-country New Keynesian
DSGE model without household heterogeneity, but lies in the same broad range. Official dynamic
scores are lower: CBO (2018) projects real GDP to be 0.7% higher on average over 2018-2028,
while JCT (2017) projects a 0.7% average output effect, with 0.8-0.9% effects over most of the bud-
get window and 0.1-0.2% by the end. These smaller effects reflect debt-financed crowding-out,
absent from our transfer case but partially present under distortionary financing. Our transfer
adjustment case (+2.87%) is close to Barro and Furman (2018)’s provisions-permanent scenario
(+3.1%), which uses a neoclassical model without crowding-out. These comparisons underscore
that financing is a first-order determinant of predicted output effects. Our contribution is to
jointly analyze financing, capital-skill complementarity, and distributional effects; no other
entry in Table 7 combines all three. Reduced-form empirical projections of TCJA’'s near-term
GDP impact (Mertens, 2018) provide a complementary, non-structural benchmark in a similar

magnitude range for the first post-reform years.
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Limitations. Several TCJA features fall outside our model’s scope. The closed-economy frame-
work omits repatriation: U.S. firms repatriated hundreds of billions of dollars in 2018, much of it
directed toward stock buybacks rather than domestic investment (Gravelle and Marples, 2019).
We also abstract from individual income tax provisions, bonus-depreciation heterogeneity across
assets, and partial anticipation of the reform.?’ Still, the model’s match with key post-TCJA
moments—especially the revenue decline and top-skewed wage gains—supports the relevance

of capital-skill complementarity for corporate tax reform.

7 Sensitivity analysis

We close with sensitivity analyses, summarized here and detailed in Appendix E. These exercises
check whether the main results rely on a narrow calibration, on specific distributional assump-
tions, or on the baseline monetary-fiscal regime. The answer is broadly no: aggregate responses
are stable across the main perturbations, while distributional magnitudes are most sensitive to

how fiscal payments and profits are allocated across household types.

Long-run results. Appendix Section E.1 reports three long-run checks. Varying the Frisch
elasticity changes the strength of labor-supply responses: higher elasticities amplify output
gains under transfer adjustment, where the tax cut mostly works through capital deepening
and wealth effects on hours, but dampen output gains under labor tax adjustment, where the
required labor tax increase creates a stronger hours distortion. This widens the gap predicted
by Proposition 1 (Appendix Figures E1-E4). Alternative profit and transfer assignments affect
distributional variables rather than aggregates. If skilled workers receive both profits and transfer
changes, consumption inequality declines, while aggregate output remains similar due to the
same capital accumulation margin (Appendix Figure E5). Since the equipment-share parameter
A governs how much equipment capital enters production, it controls the quantitative strength
of the capital-skill complementarity channel that drives our distributional results. Varying A
leaves aggregate results qualitatively robust because the capital-tax cut still lowers the user cost
of capital and raises investment, though lower A is more favorable for unskilled consumption by
weakening equipment-skill complementarity (Appendix Figures E6-E7).

Transition dynamics. Appendix Section E.2 shows that BFM transition dynamics are robust
to the shadow-economy Taylor rule coefficient as long as ¢~ < 1 (Appendix Figure E8). This

condition keeps the shadow-economy monetary policy passive, such that the price level absorbs

27Partial anticipation is examined separately in the sensitivity analysis in Appendix E.3.
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the unfunded component of the fiscal shock; the exact value affects the size and timing of
inflation and debt dynamics, but not the qualitative expansionary effect. Alternative profit and
transfer distributions matter more for distribution than aggregates: when skilled workers receive
both profits and transfers, unskilled consumption falls only briefly, skilled consumption falls
persistently, and both consumption and wage inequality decline after a few periods (Appendix
Figure E9). Anticipation of the tax cut—relevant for the TCJA, which markets began pricing
after the November 2016 election—delays investment during the announcement window and

deepens the initial contraction, but the long-run incidence is unchanged (Appendix Figure E10).

Welfare results. Appendix Section E.4 shows that the welfare ranking across the three standard
financing schemes is robust to Frisch elasticities and equipment shares: transfer and labor
tax adjustment deliver clear unskilled welfare losses, while consumption tax adjustment yields
the most favorable unskilled outcome (Appendix Figures E11 and E12). The ranking is also
robust under permanent PMAF (Appendix Figure E13). The positive welfare gain for both
household types under consumption-tax financing alone is also broadly robust: unskilled welfare
stays positive across Frisch elasticities and at the baseline and lower equipment-share values,
with only a small loss at the upper end of the range considered, where the stronger capital-
skill complementarity widens distributional gaps. These welfare comparisons are informative
because they aggregate both the short-run transition and the long-run steady-state effects; a
policy that raises long-run output can still reduce welfare for the household type bearing the
fiscal adjustment. Appendix Figure E14 reports a dedicated sensitivity exercise over the Frisch
elasticity, A, N*, and BFM policy parameters. Unskilled welfare under consumption tax+BFM
remains positive across the entire grid, confirming that this case robustly avoids a clear unskilled

welfare loss.

Additional robustness exercises. The Appendix reports four further robustness checks. Full
expensing (1, = 1)—matching the TCJA's temporary expansion of bonus depreciation to full
equipment expensing through 2022—amplifies the equipment-investment response and pro-
duces a modestly larger output gain (Appendix Figure E15). Fixing government spending in
levels creates fiscal space as G/Y falls, requiring smaller labor tax increases and moderating the
transition costs of fiscal adjustment (Appendix Figure E16). Varying the skilled labor share di-
lutes distributional effects when the skilled group is larger but leaves aggregate outcomes largely
unchanged (Appendix Figure E17). Finally, replacing temporary BFM accommodation with a

permanent PMAF regime produces qualitatively similar but larger short-run effects, reflecting
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a permanent rather than temporary accommodation (Appendix Figure E18). In all cases, the

qualitative results and welfare rankings are robust.

8 Conclusion

This paper studies the aggregate, distributional, and welfare effects of a permanent reduction
in the capital tax rate from 35% to 21%. Its main implication is that capital tax reform can-
not be evaluated solely through long-run supply-side effects: financing choices and monetary
accommodation fundamentally shape both the transition dynamics and the distribution of
gains. Financing choices determine both the size of the expansion and its incidence: transfer
adjustment yields the largest output gain (+2.9%) and inequality increase, labor tax adjustment
a smaller expansion (+1.2%), and consumption tax adjustment (+1.7%) the most favorable
unskilled outcome. Monetary policy determines the transition: under a standard Taylor rule,
output contracts on impact, while temporary accommodation through the funded/unfunded
decomposition of Bianchi et al. (2023) eliminates the contraction. Consumption-tax financing
yields positive lifetime welfare gains for both skilled and unskilled households under standard
monetary policy; temporary monetary accommodation raises the unskilled gain further—while
leaving the skilled gain slightly lower and both types’ gains positive—by revaluing the nominal
debt held by skilled households. The underlying force is capital-skill complementarity: lower
capital taxation raises investment, equipment capital deepening raises skilled wages dispropor-
tionately, and hand-to-mouth unskilled households are exposed to the fiscal adjustment. This
mechanism helps explain why the model matches the post-TCJA revenue decline and predicts
top-skewed wage gains consistent with recent evidence (Kennedy et al., 2026, Chodorow-Reich
et al., 2024a).

There are several avenues for future research. The closed-economy model omits repatriation
and international tax competition; the TCJA induced a large repatriation response, with funds
largely directed toward financial transactions rather than domestic investment (Gravelle and
Marples, 2019). The TANK setup assigns hand-to-mouth status to all unskilled households, above
the estimated share in Kaplan, Violante and Weidner (2014); a Bewley-Huggett-Aiyagari model
could allow partial smoothing and likely temper the distributional magnitudes. Finally, recent
debates over extending business-tax provisions and further reducing corporate rates make the

financing question studied here directly relevant to current fiscal policy debates.
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Online Appendix for

“Financing Capital Tax Cuts:
Aggregate, Distributional, and Welfare Effects”

A Model with household heterogeneity

This appendix presents the full set of equilibrium conditions for the baseline model with house-
hold heterogeneity described in Section 2. We first define the detrended (stationary) variables,
then list all equilibrium conditions in their nonlinear form, and finally derive the steady-state
equations used for calibration.

A.1. Stationary equilibrium

A.1.1. Notations. A balanced growth path can be achieved if A/jil =a=7y""%nd % =Yq= %,
i.e. Y4y = 1. In this case, the growth rate of output % =7.
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A.1.2. Stationary equilibrium conditions. We consider a symmetric equilibrium across firms,
where all firms set the same price and produce the same amount of output. Given nonlinear
equilibrium conditions, we detrended variables to specify stationary equilibrium conditions.
All the notations are the same as before. We now state all the stationary equilibrium equations

under incomplete markets.
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* Market clearing
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A.2. Steady state

We now derive the steady-state equations by imposing stationarity on the equilibrium condi-
tions above. In steady state, investment adjustment costs vanish (% (y) = &' (y) = 0), capacity
utilization is at its steady-state level (u;, = u, = 1), price dispersion equals unity (£ =1), and
the markup is at its non-stochastic level. These conditions allow us to solve for steady-state
ratios—such as capital-to-hours and consumption-to-hours—as functions of parameters and
tax rates, which is the basis for the analytical results in Section 3.

Recall that in steady-state, & (y) = %' (y) = 0:

From Equation (A.1) and Equation (A.2), we get
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5
From skilled workers’ optimal capital investment decisions, we get
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From the production function, we get
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where the profit is

and the transfer is
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From Equation (A.4) and Equation (A.5) for both types of households, we get
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The nominal interest rate is obtained from Euler Equation (A.3)
_ ’}/7'[
R=
B
We fix steady-state hours for skilled labor H® = 0.33, following the standard RBC convention,
and set H* = H/1.07 = 0.308, so that the ratio H*/ H" = 1.07 matches the average usual weekly
hours ratio of BA+ to high school diploma workers in the CPS MORG (2015-2017).

A.3. BFM monetary accommodation extension

This subsection presents the additional equilibrium conditions for the funded/unfunded de-
composition of Bianchi et al. (2023), as described in Section 4. The BFM extension introduces
a shadow economy that operates under a passive monetary/active fiscal (PMAF) regime. The
actual economy’s policy rules are then modified to respond to funded components—defined as
deviations of the actual economy from the shadow economy. All private-sector equilibrium con-
ditions (production, household optimization, price setting) in Sections A.1 remain unchanged

for both the actual and shadow economies. The modifications are confined to the policy block.

A.3.1. Shadow economy policy rules. The shadow economy receives the same capital tax shock

7K but operates under PMAE Its monetary policy rule is

_R__R
pg n.sh (/55 (1 Py Pz)
(%) : (A.7)
T

where ¢L < 1 violates the Taylor principle. With ¢ = 0, the shadow central bank pegs the

R
sh P
R} 3

5

sh
Rt—l

R

sh
Rt—2

R

nominal interest rate (up to smoothing), representing maximal monetary accommodation. The
output gap and output growth terms are omitted from the shadow Taylor rule, consistent with a
purely passive monetary stance.

The shadow fiscal rule for the labor tax rate is

sh sh
-Y
H, h —H H,sh -H F|(_H,sh -H F Fizsh t t—1
T ) Thew pl( ] Tnew)+p2 (Tt—g _Tnew)+(1_pl )(W bs 1+WAy YSh »
t—1
(A.8)

where the key distinction from the baseline fiscal rule is the weak debt response wg ~ 0. Under
the PMAF regime, fiscal policy does not aggressively stabilize debt; instead, government solvency
is maintained through adjustments in the price level (inflation surprises reduce the real value of
outstanding debt).

The shadow government budget constraint, consumption tax rule, government spending
rule, and transfer rule are analogous to those in Section A.1, with all variables replaced by their

shadow counterparts (superscript sh) and the fiscal rule responding to shadow debt th.
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A.3.2. Actual economy policy rules. In the BFM decomposition, the actual economy’s policy
rules respond to funded components. The Taylor rule becomes

l—pR—pR
Rt R[—l p? Rt—2 p§ ﬂt/n—;‘h (pﬂ nih (P§ Yt d)Ay Yt ¢x ( 1 2)
— = — — E— e ( ) (_) » (Ag)
R [ R ] [ R wlm b3 Y1 Y/
where funded inflation n{ unded _ el ﬂih receives the active response ¢, > 1, while unfunded

(shadow) inflation ﬂfh receives only the passive response ¢~ < 1. This ensures that the central

bank accommodates fiscal inflation (the component driven by PMAF dynamics) while respond-
ing actively to demand-driven inflation.

The labor tax rule responds to funded debt rather than total debt:

ol 2l = 08 (r1) = 1)+ 05 (0 =2l + (1= T =) (w1 (Buoa = B8, + 1, =2,

A.10)
where b/“"**? = b, — b$" is the funded component of debt. The consumption tax rule and
government spending rule are similarly modified to respond to funded debt b; — B?h rather than

total debt b,.

A.3.3. Equilibrium. The BFM equilibrium is defined as a set of allocations and prices for the

actual economy, the shadow economy, and the flexible-price economy that satisfy:
1. All private-sector equilibrium conditions from Section A.1 for each of the three economies;

2. The shadow economy’s PMAF policy rules, Equation (A.7) and Equation (A.8), and its

government budget constraint;

3. The actual economy’s BFM policy rules, Equation (A.9) and Equation (A.10), and its gov-
ernment budget constraint;

4. The flexible-price economy conditions used for the output gap Y;/Y/*;
5. Both actual and shadow economies converge to the same terminal steady state.

The combined system has 131 equations (48 actual, 48 shadow, 35 flexible-price). The Blanchard-
Kahn conditions are satisfied with ¢, > 1.0 for the actual economy’s response to funded inflation.
Table 4 in the main text reports the shadow economy parameters: ¢% =0, % =0.001, pI' =0.785,
pf =0.107, and Wiy =1.821.

B Additional Analytical Results and Proofs of Propositions

This appendix contains the analytical derivations underlying the propositions in the main text.

We first present steady-state equations for a simplified (nested Cobb-Douglas) version of the
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model, which allow us to derive closed-form comparative statics results with respect to the capital
tax rate. We then prove Propositions B.1 and 1, which characterize how the long-run effects of
capital tax cuts differ across financing schemes. Finally, we derive the analytical expression for

the effect of capital-skill complementarity on the skill premium response to capital tax changes.

B.1. Steady-state equilibrium equations for a nested version of the model

We assume ¢ =0, a =0, and p — 0 to get a nested version of the model with a Cobb-Douglas
production function. In this case, to have balanced growth, the growth rate of output is the same
with the growth rate of technology, y = @, and the growth rate of relative price (y,) is 1. Let go = 1.
Also, let the fraction of skilled workers N° = 1 and set Yo = 1 and y¢ = 1 for profit and transfers
distributions. Then, in this economy, we have one type of capital K, ; and one type of labor
L, ;. We derive steady-state equilibrium equations for this nested version of the model and drop

subscripts e and s.

e Marginal cost

mc= -1
=—
 Capital rental rate
§-0-ad
Kk_2P
B.1
1-7K B
e Production function
7 (1%)1
r_|12 (B.2)
H H
* Wages and capital-to-labor ratio
R (7K
& _ B3
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R
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e Resource constraint
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* Profit
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* The consumption, labor income and capital income tax rates are respectively given as:

o T¢ 5 1T 1 TK
T =T =T ==
c w H K K
Y Y Y
 Intra-temporal Euler equation
_1
1+¢
fi= ! (B.6)
B ®(1+ft‘ QL) ' '
1-tH H w
¢ Investment
] f<(_ 1-d)) (B.7)
—=—a- - . .
H H
¢ Nominal interest rate
P
5

B.2. Analytical results with capital-skill complementarity

We now derive the effect of a capital tax change on the skill premium in the full model with
capital-skill complementarity (i.e., without the Cobb-Douglas nesting restrictions above). The
key result is that a capital tax cut raises the skill premium when o > p (i.e., when equipment
capital and skilled labor are more complementary than equipment capital and unskilled labor),

which is the empirically relevant case (Krusell et al., 2000).
The skill premium can be expressed as follows:

AL U I\o-1
()
— (1-1) (1_“) X:;U (1:,)?(1—54—4))
u
_ (1_/1)(1_/‘0 [\S,M o Iée — Iz(e b
where y. = u — (Nu)‘/’ >0and F(L_) = A(i—) +(1-A)>0. Then,
o7 (NT : :
o (W 71 (R o (R
R P B Y L e 2
otk it l1-o+¢@) " F | L otk | L
<0.

B.3. Lump-sum transfer adjustment

We start with the case where lump-sum transfers adjust to finance the capital tax rate cut. It is

useful to state a mild restriction on government spending in steady-state.?

28This restriction is very mild, and is just to ensure that government spending in steady-state is not very high. For
instance, except for the case of an unrealistically high markup, this holds for any reasonable parameterization of
government spending in steady-state.
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a—(1-4d)
5-01-a)

Then, we can formally show that a permanent capital tax rate cut leads to an increase in

Assumption1. G < 1- 81 ( ) (1-t%)=1- (Y) in the initial steady-state.

output, consumption, investment, and wages, and a decline in the rental rate of capital, as given

in Proposition B.1.

Proposition B.1. Fix T and b. With lump-sum transfer adjustment,

1. The rental rate of capital is increasing, while the capital-to-hours ratio, wage, hours, capital,

investment, and output are decreasing in tX.

2. Under Assumption 1, consumption is also decreasing in tX.

Proof. See Appendix B.4. [ |

B.4. Proof of Proposition B.1

Proof. From Equation (B.1) and Equation (B.4), we get

ork K

OTK 1-7K
aw__(ﬁ;)( y) )afK<0
otk \FKJ\1-1) 97K

Let I:c - K and ):/ = % From Equation (B.2) and Equation (B.3), we get

>0

H
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otk FK1-2107K
0y .y ok
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Combining Equation (B.4) and Equation (B.5) with Equation (B.6), we rewrite the steady-state

hours as
- __1
_ 1 1+t¢(1-G a-(Q- e
H=|a (G jazi-d) (1-75) :
1-A1-7H | mc ﬂ_(l_d)
Then, the partial derivative with respect to the capital tax rate is

0H  H**Y o2 1+7¢ a-(1-d)
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Now, we find the partial derivatives of the levels of the variables. For capital, investment, and
output, we can easily verify that
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a7k~ Ham Thgzr <0
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For consumption, combining Equation (B.2) and Equation (B.7) with Equation (B.5), we get

(1—(:;]—Anic(‘;_((+?)) (1-75)| &
aoa-

Then, the partial derivative of consumption with respect to capital tax rate is

— A -
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Under Assumption 1, we find 6"??( <0. [ ]

B.5. Proof of Proposition 1

Proof. All three comparisons in Proposition 1 follow from the same hours-ratio device used in
the main-text intuition. Steady-state hours satisfy H=(ow) Y1+ where # = (1+ fC)C:/ [(1-
#H) W H] is the labor-supply wedge. The capital-to-hours, output-to-hours, investment-to-hours,
and consumption-to-hours ratios are pinned down by 7X alone and therefore cancel when ratios
are taken across financing schemes; only the financing-specific component of # remains. The

algebra below makes each comparison explicit.
From Equation (B.1), Equation (B.3), and Equation (B.4), we get

A
1-1

(L())

5-(1-4a)

mll u
?‘Jl Su

The capital-to-hours ratio depends only on 7X, so for a given new capital tax rate, it is common
across all three financing schemes (transfer, labor-tax, and consumption-tax adjustment). The
same is true of the output-to-hours, investment-to-hours, and consumption-to-hours ratios.
Thus, all the magnitudes of changes in macro quantities to capital tax cuts are determined by the
hours responses. Now, we compare the changes in hours to capital tax rate changes under the
transfers adjustment case with the changes under the labor tax rate adjustment case. Notice that
the initial steady states are the same in both cases. Let H!,  and AL, denote the steady-state
hours after the capital tax changes in the transfers adjustment case and in the labor tax rate
adjustment case, respectively. Then, from Equation (B.6), we get
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For small changes in capital tax rate A (TX), we get
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where © = 1+(p1_/1(1_fH =)

1 ) (1 + 'CM) > 0. Then, for the levels of output, consumption,
capital and investment, the differences are the same: that is,
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Notice that — 4> = — 25 A (7X) implying that the gap is increasing in the initial level of 7

when there is a capital tax cut.
Now, let A, and HS,,, denote the steady-state hours after the capital tax changes in the

transfers adjustment case and in the consumption tax rate adjustment case, respectively. Then,

we get
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For small changes in capital tax rate A (TX), we get
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Then, for the levels of output, consumption, capital, and investment, the differences are the

same: that is,
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in our calibration. In this case, capital tax cut is more expansionary in the transfer adjustment

case than in the consumption tax rate adjustment case.
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gap is decreasing in the initial level of 7 when there is a capital tax cut.

Lastly, let H:, and HS,,, denote the steady-state hours after the capital tax changes in the
labor tax adjustment case and in the consumption tax adjustment case, respectively. Then, we
get
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Then, for the levels of output, consumption, capital, and investment, the differences are the

same: thatis,
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in our baseline calibration. The expression above is the relevant general comparison. It shows
that the labor-tax case has lower hours than the consumption-tax case whenever the labor-tax
wedge increase, A (77) /(1 — 717, exceeds the consumption-tax wedge increase, A (7€) /(1 + 7).
Under the stated government-spending condition, this is exactly what occurs after a capital tax

cut. |

C Data appendix

This appendix describes the data sources and methodology used to calibrate the model. The
baseline calibration targets the 2015Q1-2017Q4 period, chosen to characterize the pre-TCJA
steady state. All macroeconomic and fiscal data are quarterly, seasonally adjusted at annual rates
(SAAR), sourced from the Federal Reserve Economic Data (FRED) database maintained by the
Federal Reserve Bank of St. Louis unless otherwise noted. Table C.1 summarizes all data series

used.

C.1. Debt and spending data

Government debt is measured as federal debt held by the public as a percentage of Y,4;. The
2015Q1-2017Q4 average is approximately 82.9%, which we set as b =0.829.

We map the model’s G to government consumption expenditures at all levels of government,
which excludes gross government investment. The 2015Q1-2017Q4 average is approximately
15.5% of Yaqj, which we set as G = 0.155. We exclude gross government investment from G
because the model has no public-capital accumulation: G enters the resource constraint as
a current-period purchase that does not build a productive stock, while government gross
investment in the data does. Mapping gross investment to model G would therefore treat
productive public capital as if it were consumed each period, which is inconsistent with the
model’s structure. By the same logic, the model-consistent output measure Y,qj=C+ I, + I + G
also excludes gross government investment (along with net exports and intellectual property
products that the model abstracts from); over 2015Q1-2017Q4, Yaqj/ GDP = 0.90.
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Appendix Table C.1: Data sources for calibration

Variable FRED Series NIPA Reference Sample
Panel A: Fiscal variables

Debt held by public / GDP FYGFGDQ188S — 2015-17
Gov. consumption A955RC1Q027SBEA — 2015-17
Nominal GDP GDP — 2015-17
Panel B: Tax revenue (MRT method)

Federal personal taxes A074RC1Q027SBEA Table 3.2, line 3 2015-17
S&L personal taxes ASLSTAX Table 3.3 2015-17
Federal corporate taxes B075RC1Q027SBEA Table 3.2, line 7 2015-17
S&L corporate taxes B248RC1Q027SBEA Table 3.3 2015-17
Federal indirect taxes WO007RC1Q027SBEA Table 3.2, line 4 2015-17
S&L indirect taxes B234RC1Q027SBEA Table 3.3 2015-17
Social insurance contr. W780RC1Q027SBEA Table 3.2, line 11 2015-17
Panel C: Income components

Compensation of employees COE Table 1.12, line 2 2015-17
Proprietors’ income PROPINC Table 1.12, line 9 2015-17
Rental income RENTIN Table 1.12, line 12 2015-17
Corporate profits CPROFIT Table 1.12, line 13 2015-17
Net interest income A064RC1Q027SBEA Table 1.12, line 18 2015-17
Personal consumption exp. PCE — 2015-17
Panel D: Investment

Total nonresidential inv. PNFI — 2015-17
Equipment investment Y033RC1Q027SBEA — 2015-17
Structures investment BO09RC1Q027SBEA — 2015-17
Panel E: Capital stocks and depreciation (annual)

Net stock: nonres. equipment KINTOTLI1EQO00 BEA FAT 6.1 2015-17
Net stock: nonres. structures KINTOTL1ST000 BEA FAT 6.1 2015-17
CFC: nonres. equipment MINTOTL1EQO000 BEA FAT 6.4 2015-17
CFC: nonres. structures MINTOTL1ST000 BEA FAT 6.4 2015-17
Panel F: Labor market

Skill premium (BA+ vs. no-BA) — BLS CPS Table 5 2015-17
Fraction skilled (N®) — BLS CPS Table 5 2015-17

Notes: All FRED series are quarterly, seasonally adjusted at annual rates (SAAR), in billions of dollars unless noted.
Capital stock and CFC series (Panel E) are annual, in billions of dollars. “S&L” denotes state and local; “BEA FAT”
denotes BEA Fixed Asset Tables; “CFC” denotes consumption of fixed capital. The MRT method follows Mendoza
etal. (1994). Sample “2015-17" refers to 2015Q1-2017Q4 averages for quarterly series and 2015-2017 averages for
annual series. Labor market data are from the Bureau of Labor Statistics Current Population Survey, full-time wage
and salary workers aged 25+.

C.2. Tax data

We compute effective tax rates following the methodology of Mendoza et al. (1994) (MRT), which

constructs effective tax rates on consumption, labor income, and capital income using National
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Income and Product Account (NIPA) data at all levels of government (federal, state, and local).
All FRED series codes are listed in Table C.1.
The MRT method computes effective tax rates as follows. First, the average personal income
tax rate is
P IT
W+ PRI/2+CI
where IT is total personal current tax revenues (federal plus state and local), W is compensation

of employees, PRI is proprietors’ income, and CI is capital income, defined as the sum of
rental income, corporate profits, net interest income, and PR1I/2. Half of proprietors’ income is
attributed to labor and half to capital.

The consumption tax rate is

C,total
_L_C _ T ota
PCE — TCtotal
where T¢°%@l g total indirect taxes (federal plus state and local taxes on production and imports)

and PCE is personal consumption expenditures. The labor tax revenue is
TH = 7P (W + PRI/2) + CSloa
where CS1itq is total contributions for government social insurance. The capital tax revenue is
TX =17 . CI+ CTyoa

where C Tyt includes federal, state, and local taxes on corporate income. We normalize all tax
revenue variables by Yag;.

For the 2015Q1-2017Q4 period, the MRT method yields a consumption tax revenue-to- Y,g;
ratio of TC = 0.0138, a labor tax revenue-to- Yaq; ratio of TH = 0.143, and a capital tax revenue-
to-Y,qj ratio of 0.086, where Y,4j = C + I, + I, + G is the model-consistent output measure. We
target the consumption and labor tax revenue ratios directly in the calibration. The MRT capital
tax revenue ratio (0.086) is reported for completeness but is not a calibration target: instead, we
calibrate the steady-state markup to deliver the pre-TCJA statutory capital tax rate of 35%. The
model’s resulting capital tax revenue at the initial steady state (TX =~ 0.024 of Yaqj; see Section 3.2)
is therefore smaller than the MRT measure because the two objects use different tax bases: the
model applies 7X to rental returns on equipment and structures net of depreciation allowances
(Ap, Ae from Barro and Furman (2018)), whereas the MRT capital income concept aggregates
rental income, corporate profits, net interest, and half of proprietors’ income. The two measures
are therefore not intended to coincide. Given the calibrated tax rates and the government budget

constraint, transfers S are determined residually.
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C.3. Depreciation rates

Quarterly depreciation rates for equipment and structures capital are computed from the Bureau
of Economic Analysis (BEA) Fixed Asset Tables, available via FRED. For each asset type j € {e, b},
we compute the annual depreciation rate as the ratio of consumption of fixed capital (CFC) to
the current-cost net stock of capital:
sy~ SF
J
and convert to a quarterly rate viad; =1—- (1 - 6‘;“““31)” 4,

The FRED series used are: KINTOTL1EQOOO (current-cost net stock of private nonresiden-
tial equipment) and K1NTOTL1STO00O (structures) for the capital stocks; MINTOTL1EQOOO and
MINTOTL1STO00O for the corresponding CFC flows. The 2015-2017 averages yield annual depreci-
ation rates of 13.6% for equipment and 3.1% for structures, corresponding to quarterly rates of

d, =0.036 and dj, = 0.0078, respectively.

C.4. Investment data

We define the model-consistent output measure as Y,4; = C + I, + I + G, where G is government
consumption expenditures (excluding gross government investment, as discussed above). Yaq;
thus excludes net exports, intellectual property products, and gross government investment from
GDP. Over 2015Q1-2017Q4, Y,q;/GDP = 0.90. The 2015Q1-2017Q4 averages of investment-to-
Yaqj ratios are: equipment (I,/ Y,qj) 6.7% and structures (Ij,/ Yaqgj) 3.4%. The structures investment
share is matched exactly by setting the structures capital income share a = 0.073 analytically.
The equipment investment share is used as one of three calibration targets for {7, u, go} along

with the labor share and skill premium. The consumption-to- Y,g; ratio averages 74.5% in data.

C.5. Skill premium and fraction skilled

We define skilled workers as those holding a bachelor’s degree or higher (BA+), consistent with
the convention in the literature on rising earnings inequality (Autor, 2014). Using the Bureau of
Labor Statistics’ Current Population Survey (CPS) data on usual weekly earnings of full-time wage
and salary workers aged 25 and over (BLS Table 5), the ratio of median weekly earnings of BA+
workers to that of workers without a bachelor’s degree yields a skill premium of approximately
82% when averaged over 2015-2017, which we use as our calibration target for the steady-state
wage ratio w®/w" = 1.82.

The fraction of skilled workers is computed from the same BLS CPS data used for the skill
premium: among full-time wage and salary workers aged 25 and over, the share with a bachelor’s
degree or higher averaged 40.8% over 2015-2017, which we set as N°* = 0.41. This ensures

consistency between the skill premium target and the population composition. For steady-state
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hours, we normalize skilled hours at H® = 0.33, following the standard RBC convention of one-
third of discretionary time devoted to market work. Unskilled hours are set at H* = H%/1.07 =
0.308, so that the ratio H*/ H* = 1.07. This ratio is grounded in the CPS data: over 20152017,
workers with a BA or higher averaged approximately 40.5 usual weekly hours, compared to
approximately 38 hours for workers with a high school diploma, yielding a skilled-to-unskilled

hours ratio of 1.07.

C.6. Expensing rates

The effective expensing rates for structures (1, = 0.338) and equipment (1, = 0.812) are taken

from Barro and Furman (2018), reflecting the pre-TCJA tax treatment of depreciation allowances.

D Estimation of labor tax adjustment rule

This appendix describes the empirical estimation of the labor tax rate adjustment rule used in
the transition dynamics analysis of Section 4. The estimated rule governs how labor tax rates
respond to deviations of debt from its steady-state level, output growth, and the output gap,
subject to smoothing. We estimate the rule on U.S. quarterly data over two sub-samples and use
the estimates from the first sub-sample (1983Q1-2002Q4) as our baseline parameterization.

The labor tax rate adjustment rule is specified as follows:

T, - fll;lew = pfl (Tgl - fnew) + pg (T?—Z - fgew)
B; 4 B Y; Y;
+(1=- H_ _H H|_ Pt-1 2 + H(_)+ H(_)
( pl p2 ) {WB Pt_l Yt_l PY ’(//AY Y[_l Wx Yn

where Y," is the natural level of output. We estimate an empirical version of this rule by OLS. We

first estimate the composite coefficients (1 - p¥ — plf )y, (1- pH - pI)y k., and (1 - p¥ - pfl)y ¥
and then recover wg , wfy, and v I using the estimate of p{{ and pf . We use quarterly U.S. data
for estimation: tax revenues-to-output ratio, market value of government debt-to-output ratio,
output growth, and the gap between actual output and potential output. The rule is estimated
on two sub-periods. The first sub-sample covers the period from 1983Q1 through 2002Q4, as in
Coibion and Gorodnichenko (2011) and the second sub-sample covers the period from 2001Q1
through 2019Q3. For the first sub-sample, we drop the second lag of the tax revenues to ensure
stationarity of the tax rule. The series are taken from FRED of the Federal Reserve Bank of
St. Louis. Potential output is the real potential gross domestic product estimated by the U.S

Congressional Budget Office. Table E1 shows the estimation results.

E Sensitivity analysis

This appendix presents detailed sensitivity analysis results summarized in Section 7 of the

main text. We examine long-run effects, transition dynamics, and welfare across variations in
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the Frisch elasticity of labor supply (¢), the equipment capital share (1), profit and transfer
distribution assumptions, and the inflation feedback parameter in the Taylor rule. The figures
below complement the main text discussion by showing the full set of impulse responses and

steady-state comparisons.

E.1. Long-run results

We start with long-run effects. First, we present comparative statics results with respect to the
Frisch elasticity of labor supply. This is an important parameter, given that different sources of
financing imply different labor supply responses. Appendix Figures E1 and E2 show how, with
transfer adjustment, a higher Frisch elasticity leads to larger output effects while the reverse
holds for labor tax adjustment. Next, in Appendix Figures E3 and F4, we compare across the
three fiscal adjustments for a given Frisch elasticity. Consistent with Proposition 1, the difference
between the transfer adjustment case and the labor tax adjustment case is bigger for a higher
Frisch elasticity.

As there are heterogeneous agents in our model, clearly, the assumptions made on how
profits and transfers are distributed across the two types of households make a non-trivial
difference for distributional variables. Appendix Figure E5 shows long-run results under various
combinations of these distributions. For instance, if the skilled workers get both the profits
and (cut in) transfers, it leads to a decline in consumption inequality, in sharp contrast to the
baseline case. The results also show that aggregate effects on output and investment, however,
are relatively similar across the various possibilities for profits and transfer distributions.

We also present results on the equipment capital share parameter, A, in Appendix Figures E6
and E7. Our calibration strategy for this parameter is to match the labor share, and now we vary A
to both higher and lower values than the baseline. We find that the results are robust qualitatively
overall, and for aggregate variables, the quantitative differences are small. For consumption,

there are some quantitative differences, as a smaller A is more beneficial for the unskilled.

E.2. Transition dynamics

We next move to transition dynamics. Appendix Figure E8 performs the analogous exercise
under the BFM funded/unfunded decomposition, varying the shadow-economy Taylor rule
coefficient ¢ across passive values {0,0.5,0.9}. The transition dynamics are very robust: the
magnitudes of the inflation and debt responses adjust slightly, but the qualitative path of output,
consumption, investment, and the skill premium is essentially identical across parameterizations.
This robustness is expected because the shadow economy in BFM only governs how the unfunded
component of the fiscal adjustment is absorbed, while the actual-economy rules continue to
respond actively to the funded component.

We then show transition dynamics under transfer adjustment with two different rules for
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profit and transfer distributions, one the baseline and the other where the skilled workers get both
the profits and (cut in) transfers. Again, like with the long-run, Appendix Figure E9 shows that the
differences are less prominent in output effects, but show up more prominently in distributional
variables. For instance, consumption of unskilled falls for a short-period only, whereas skilled
consumption falls persistently, thereby leading consumption inequality to actually fall after a
few periods. Moreover, the same dynamic pattern holds for wage inequality, which falls after a
few periods.

E.3. Anticipated tax cut

Our baseline analysis assumes a surprise tax reform. In practice, the TCJA was largely anticipated:
markets began pricing the reform after the November 2016 election, and legislative proposals
circulated throughout 2017. To assess the sensitivity of our transition dynamics to this assump-
tion, we implement an anticipated tax cut where the policy is announced four quarters before
implementation, and agents adjust under perfect foresight.

Appendix Figure E10 compares the anticipated and surprise cases under labor tax adjustment.
The key difference is in the short-run dynamics during the announcement period (quarters
0-3). Under the anticipated case, agents delay investment in anticipation of the forthcoming
lower capital tax rate: equipment and structure investment remain near their initial steady-state
levels during the announcement window, whereas they jump immediately under the surprise
case. This investment delay deepens the output contraction during the announcement period
relative to the surprise baseline (output falls approximately 1.2% vs. 0.5%). Consumption of both
household types also declines more sharply, as the economy has not yet received the tax cut, but
agents have already begun reallocating. When the tax cut takes effect in quarter 4, investment
surges—overshooting the surprise path—and output, wages, and consumption rebound strongly.
By quarter 12, the two paths largely coincide, and the long-run steady state and welfare ranking
are unchanged. The anticipated case thus illustrates that news about a future capital tax cut
generates an intertemporal substitution effect that amplifies short-run volatility, even though

the long-run effects are identical.

E.4. Welfare results

Finally, we end with welfare results under various values of the Frisch elasticity of labor supply.
Appendix Figure E11 shows that our main welfare ranking is robust to both higher and lower
Frisch elasticities: transfer and labor tax adjustments continue to deliver clear unskilled welfare
losses, while consumption tax adjustment yields the most favorable unskilled outcome at all
elasticities considered. Next, we do a sensitivity analysis on the equipment capital share pa-
rameter, A. As shown in Appendix Figure E12, the same welfare ranking is preserved across A

values; the absolute magnitude of unskilled losses widens at higher A under transfer and labor tax
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adjustment, reflecting the stronger capital-skill complementarity channel. Appendix Figure E13
presents welfare results under the permanent PMAF regime, showing that the welfare ranking
across household types is preserved under this alternative monetary-fiscal regime. Welfare
under BFM monetary accommodation is shown in Figure 4(c) in the main text; the dedicated
Cons+BFM sensitivity exercise in Figure E14 confirms that unskilled welfare under consumption

tax+BFM remains positive across the entire parameter grid considered.

E.5. Full expensing

Under U.S. tax law prior to the TCJA, firms could deduct a fraction of equipment investment
from taxable income (bonus depreciation). The TCJA temporarily expanded this to full expens-
ing (A, = 1) through 2022. In our baseline, A, is set to match pre-TCJA partial expensing rules.
We examine the effect of pairing the rate cut with full expensing under labor tax adjustment.
Appendix Figure E15 shows the results. Full expensing amplifies the investment response, partic-
ularly for equipment capital, and generates a somewhat larger output effect. The distributional

consequences are modestly amplified as well, since equipment capital is complementary to
skilled labor.

E.6. Government spending rule

Our baseline assumes government spending maintains a constant ratio to GDP (G/Y), so that
government spending rises with output in the new steady state. An alternative assumption is
that government spending is fixed in levels. Under this rule, the expanding economy generates
“fiscal space” as the spending-to-GDP ratio falls, partially offsetting the revenue loss from the
capital tax cut. Appendix Figure E16 compares the two rules under labor tax adjustment. The
fixed-spending rule produces modestly smaller labor tax increases and correspondingly smaller

distortionary effects on hours and output. The qualitative results are unchanged.

E.7. Skilled labor share

Our baseline calibration sets the share of skilled workers at N* = 0.41, computed as the share of
full-time wage and salary workers aged 25+ with a BA or higher from the BLS CPS data, averaged
over 2015-2017. This parameter affects the relative size of the two household types and hence the
magnitude of distributional effects. Appendix Figure F17 shows transition dynamics under labor
tax adjustment for N* € {0.30,0.41,0.50}, with {A, u} recalibrated for each N° to match the same
labor share and skill premium targets. A higher-skilled share dilutes the distributional effects—
the skill premium increase is smaller, and consumption inequality rises less—but aggregate
effects on output and investment are relatively stable. This confirms that our distributional
findings are driven by the capital-skill complementarity channel rather than an artifact of the

chosen population share.
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E.8. Permanent PMAF regime

As an alternative to the BFM funded/unfunded decomposition presented in the main text, we
examine a permanent passive monetary/active fiscal (PMAF) regime. In this case, the monetary
policy rule (2.2) does not satisfy the Taylor principle (¢ =0, ¢pay =0, ¢, = 0), while the labor tax
rule (2.3) features a weak response to debt. The combination allows inflation to play a direct role
in government debt stabilization throughout the transition.??

Appendix Figure E18 compares the permanent PMAF results with the BFM and pure labor
tax adjustment cases. We use the same set of parameters in Panel D of Table 4 for both cases. The
main difference from the pure labor tax adjustment, under permanent PMAE is a short-run burst
of inflation that helps stabilize debt. This increase in inflation, as the model has nominal rigidities,
counteracts the short-run contractionary effects: output, consumption, investment, hours, and
wages all increase on impact, and the differences are quite pronounced for all variables other
than investment. After approximately 8 quarters, the transition dynamics become very similar to
the pure labor tax rate adjustment case. Interestingly, the debt-to-GDP ratio, in sharp contrast to
other fiscal adjustment cases, decreases for extended periods due to the rise in output and the
price level.

On the distribution side, the PMAF regime favors the unskilled even more than pure labor tax
adjustment. Government debt, whose real value deteriorates during the transition, is owned only
by the skilled. Thus, while both household types’ consumption rises due to a smaller increase in
the labor tax rate with rising inflation, unskilled consumption rises relatively more. The decrease
in consumption inequality leads to a decline in the skill premium in the short run due to the
wealth effect on labor supply.

Compared to the BFM approach, the permanent PMAF regime produces qualitatively similar
but larger short-run effects. The BFM decomposition is arguably more realistic, as it features tem-
porary rather than permanent monetary accommodation, with a smaller and more controlled

inflationary burst.

29An analogous consumption tax rule, with low enough response to debt, generates similar results and is thus
omitted here.
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F Appendix tables and figures

Appendix Table E1: Estimation results for labor tax rate adjustment rules

(1) Sample (1983Q1-2002Q4)

(2) Sample (2001Q1-2019Q3)

. 0.869 0.785
P1
(0.075) (0.171)
ol 0.107
2 (0.168)
. 0.111 0.007
Yy
(0.107) (0.069)
. 0.831 1.821
Yay
(0.633) (1.473)
. 0.032 0.040
Yy
(0.035) (0.099)
0.001 -0.002
constant
(0.003) (0.001)
R? 0.832 0.853
Observations 79 75

Notes: The table shows OLS estimates of the labor tax rate adjustment rule (D). We use quarterly U.S. data for
estimation: tax revenues-to-output ratio, market value of government debt-to-output ratio, output growth, and
the gap between actual output and potential output. Column (1) shows the estimation results using the sample
from 1983Q1 through 2002Q4, and column (2) shows the estimation results using the sample from 2001Q1 through
2019Q3. For column (1), we drop the second lag of the tax revenues to ensure stationarity of the tax rule. See

Appendix D for details.
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Appendix Figure E1: Long-run effects of permanent capital tax rate changes under transfer adjustment
with different Frisch elasticities
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Appendix Figure E2: Long-run effects of permanent capital tax rate changes under labor tax rate
adjustment with different Frisch elasticities
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Appendix Figure E3: Long-run effects of permanent capital tax rate changes under different fiscal

adjustments (% = 4.0)

71



Consumption: Skilled Consumption: Unskilled Equipment Investment Structure Investment
=5 u

[ = [ () F 5 z
3 @) 3 < (1.) = (Iy)
] ] 3 ]
7 7 7 3 40
> . = > >
50 Sroem, 2 E R
2 2 it £ 0
% '\,% % 7 %
20 A = g 20 g 20
E 1 E 0
=]
Z 20 g g 40 E 60
& & & &
N 0 21 35 50 65 80 x O 21 35 50 65 80 e 0 21 35 50 65 80 o 0 21 35 50 65 80
Output Hours: Skilled Hours: Unskilled Wage: Skilled
) 5 s Fu ) = s
g ¥) () (H") 3 (@)
7 7 b7
Y ™ ,° 0.32 4
g 0 0.335 ’ g 0
g ,”"’ d 0.31 Rt s Qs s s P T 2
< & 0.3 -
8 3 = -10
Z -10 4 =
£ =) 029 Ei
s 0.28 £ 20
& 20 0.325 &
N3 0 21 35 50 65 80 0 21 35 50 65 80 0 21 35 50 65 80 o 0 21 35 50 65 80
apits abor Inc ati ) )
Wage: Unskilled Cdpltdtltohl;sl,\ml Income Ratio = Skill Premium = Relative Consumption
£ (@") £ Cisnae “) 7 (@ /a") 7 : Skilled to Unskilled (&° /")
it + [ [
@ 2 S0Ne =1 o
< g g  fram g 2
] & 17 0 v 17 aih)
2 2 = e, = 0 S,
‘ 200 pe e, £ 20 ST,
& 3 £ .0 S E - <
= b= = o T 40 .
£ e g Y £
[T [
g g -0 & 20 g 60
& & £ £ 80
N 0 21 35 50 65 80 o 0 21 35 50 65 80 g 0 21 35 50 65 80 g 0 21 35 50 65 80
< . o RSN
Equipment Rental Rate Structure Rental Rate = Equipment to Skilled Labor Ratio ° Structure to Unskilled Labor Ratio
K ¢ <K ] K, @ K,
(™) (™) z (%) 5 40 ()
4 i ?’
6 ) £ 20
L35 - g S
g 3 % %
503 54 20 E 20
2 = E & 40
2.5
5 § 40 g -60
=] =}
0 21 35 50 65 80 0 21 35 50 65 80 e 0 21 35 50 65 80 o 0 21 35 50 65 80
Consumption Tax Revenue Labor Tax Revenue Capital Tax Revenue Transfers
=C = =K =
(1) (1) (1) (S)
Yo, ~
L ~
% 5 c.“"' % 16 ", % g g 3
) H~., T 14 ® &, i U6 U6
= 0 e, [ ~ [ P
1) o, ) . ) °
) '0, - 12 \g + 4 = 4
= o, = (N o =
g2 W, 12 . 3 g - -
= “, = 10 \‘ %0 Zoore rersssnnnes
a4 “l A \ a 2,
0 8 ‘) 0
0 21 35 50 65 80 0 21 35 50 65 80 0 21 35 50 65 80 0 21 35 50 65 80
™ (%) (%) ™ (%) 7 (%)

Transfer Adjustment ========Labor Tax Adjustment #sssssssss Consumption Tax Adjustment

Appendix Figure F4: Long-run effects of permanent capital tax rate changes under different fiscal

adjustments (% = 1.0)

72



Consumption: Skilled

(&)

Consumption: Unskilled Equipmcntzlnvcstmcnt Structure Investment

(@) (L) (Is)

—_
=3

w

'
—
(=}

0 21 35 50 65

o®©
(=]

0 21 35 50 65 80

% from initial steady-state
% from initial steady-state
IO
% from initial steady-state

) ¢
S
% from initial steady-state
1
(=}

Output Hours: Unskilled Wage: Skilled
2 ) A £ (@)
g g
29 0.34 Z
g 0 T 3.1 [
g g
Z 0.32 L
- _
2 10 £ ny,
= 2 = 10 %“
g 0.3 g -15 .
g 3 £ ¢
53

0 21 35 50 65 80 0 21 35 50 65 80 0 21 35 50 65 80 0 21 35 50 65 80

Capital to Labor Income Ratio

Wage: gurxskllled ((1,;r\')(r'\ R "”K,,))

(@)

Skill Premium

(/")

Relative Consumption
: Skilled to Unskilled (¢°/&")

X
o QJ
3 =
i 5] + -
2 = (1) (@' L* ) ‘i i
4(? t? 40 e} 10 ee] "u,
S > g g 16 " :
K g 199 z 204 R - s vana =iy
g g, = = M
I 2 20 E 10 £ “
b= = - *,
£ £ 40 g .0 § -0
g g & W\ £ K
3 5 -60 - N e,
& & g =30 Sl =
x 0 21 35 50 65 80 xe 0 21 35 50 65 80 § 0 21 35 50 65 80 § 0 21 35 50 65 80
IS . . R-N
Equipment Rental Rate Structure Rental Rate Equipment to Sk}lled Labor Ratio Structure to Unskilled Labor Ratio
() (7<) 2 (i) 5 ()
4 % % 40Rs
6 g 0 g 20
5 3.5 4 ] £ 0
5} 5} w w
: : Z %
+~ +~
a = E g -40
23 g 40 Z 60
2 & &
0 21 35 50 65 80 0 21 35 50 65 80 e O 21 35 50 65 80 O 21 35 50 65 80
Consumption Tax Revenue Labor Tax Revenue Capital Tax Revenue Transfers
=C = =K =
(1) () () (5)
14.4
& 145 o [ o8 o 8
(= A 143 >y A a
&) @) My O 4 U 6
e [ N [ o
S S 14.2 "6 S S
z 14 g W B4 4
3] ° 14.1 E © 3]
] : £ £
1.35 : 14 ’ 3 0
0 21 35 50 65 80 0 21 35 50 65 80 0 21 35 50 65 80 0 21 35 50 65 80
(%) (%) (%) (%)

Xe=0.0,X5,=0.0 ==m=m y3=1.0,,5=0.0 wersserns x°=0.0,x% =1.0 (Baseling) *++++wees x3=1.0,x}=1.0

Appendix Figure E5: Long-run effects of permanent capital tax rate changes under transfer adjustment
(different profits and transfer distribution rules)

73



Consumption: Skilled

()

Consumption: Unskilled Equipment Investment Structure Investment
=u T T

(e) (L) (I»)

% from initial steady-state
o

% from initial steady-state

% from initial steady-state
1
S

% from initial steady-state
)
=]

0 21 35 50 65 80 0 21 35 50 65 80 0 21 35 50 65 80 0 21 35 50 65 80

Ollt:PU-t Hours: Skilled Hours: Unskilled Wage: Skilled
(Y) (H) (H") (@°)

of T 0.34 »
0.335 TERPRE 2N O o AT

&
20 \\

‘s, 0.33
0.325

0 21 35 50 65 80 0 21 35 50 65 80 0 21 35 50 65 80 0 21 35 50 65 80

% from initial steady-state
S
7
5
% from initial steady-state
S

Wage: Unskilled Capitailtf)rhl;(a:}?or Income Ratio % Skill Premium % Relative Consumption
8 (") £ i ) % (@ /@™ % : Skilled to Unskilled (&°/&")
2 3 > 550 . .
? i = =
"? % -t F7i i, 2 I~y
g g w 0 - 17} 0 i,
2 2 = 2 = Ny,
—_ — 43 Q'{,‘ 5 N:u,'
I S E 20 Y2 0 S
E i g E
9] 9]
g g & -40 & 2100
o ] + +
= = g g
N 0 21 35 50 65 80 o 0 21 35 50 65 80 g 0 21 35 50 65 80 g 0 21 35 50 65 80
IS . . LR
Equipment Rental Rate Structure Rental Rate Equipment to Sk}lled Labor Ratio” Structure to Unskilled Labor Ratio
() () 3 () 3 ()
4 < + 40 -
i 1 e,
6 £ 0 Z 20
=35 - g g
= = < <
< c =z 20 = 20
= x E z
- = i 2 40
25 g 40 g 60
2 2 2
0 21 35 50 65 80 0 21 35 50 65 80 e 0 21 35 50 65 80 o 1] 21 35 50 65 80
Consumption Tax Revenue Labor Tax Revenue Capital Tax Revenue Transfers
(1) (1) (1) (5)
4 ~
&y ., o 16 =, ST a 10
A ‘:._'e'f a 14 "'"".'*-—-Hu Q a
&) 0 o, &) ~ &) o 8
St 'o. = 12 \, G (e
<) . S ~ =] S 6
3 “, = < - o
g . u" g 10 ‘\ § g 4
3 .’o g 8 . 8 5] —-—.— T
26 %, =% \ a, 2 2
P 6 ke 0
0 21 35 50 65 80 0 21 35 50 65 80 0 21 35 50 65 80 0 21 35 50 65 80
™ (%) (%) 7 (%) (%)

Transfer Adjustment ========[abor Tax Adjustment =s==s=ssss Consumption Tax Adjustment

Appendix Figure E6: Long-run effects of permanent capital tax rate changes under different fiscal
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Appendix Figure E7: Long-run effects of permanent capital tax rate changes under different fiscal
adjustments (1 =0.11)
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Appendix Figure E8: Transition dynamics of a permanent capital tax rate decrease under labor tax
adjustment with BFM monetary accommodation, for different shadow-economy Taylor rule coefficients
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Appendix Figure E15: Transition dynamics: full expensing (A1, = 1) vs. baseline under labor tax
adjustment
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Appendix Figure E16: Transition dynamics: government spending fixed in levels vs. constant

G/Y under labor tax adjustment
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Appendix Figure E17: Transition dynamics:
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