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Fiscal Policy and RBC Theory

Introduction: Goal of the Paper

ñ Goal: Gain knowledge about optimal tax policy

in the context of open economy RBC models.
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Fiscal Policy and RBC Theory

Introduction: RBC Models of the Paper

ñ Theory: Construct a one-sector stochastic growth or RBC model with

1. two assets, which are physical capital, Kt , and a non-state contingent
unit discount bond, Bt , traded internationally,

2. a CRS technology generating output, Yt , using factor inputs Kt and
labor, `t , driven by exogenous and stochastic TFP, At ,

3. costs of adjustments in investment and international bonds as a CES
aggregator of investment, It , and Kt and quadratic function, 0.5ζB2

t ,

4. an expected utility household with non-separable period preferences
over uncertain streams of consumption, Ct , and leisure, 1 − `t , and

5. a government levying tax rates on consumption, labor income, and
capital income, τt =

[
τC,t τ`,t τK,t

]′
, but does not issue its own debt.

ñ Open Economy: Either a small open economy or a two-country model.

1. Small open economy takes the world real interest, Rt , as given, or
2. a two-country model in which an endogenous Rt adjusts to clear the

international bond market, Bt = −bonds issued by the foreign economy.
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Fiscal Policy and RBC Theory

Optimal Tax Policy: Solution Procedure, I

ñ Assume tax rate rules are τi,t = τi + ηi ln
(
At
/
A
)
, for i = C , `, or K.

ñ For the closed and small open economies, At ∼ AR
(
1
)
.

ñ Employ a second-order approximation to solve the RBC models.

ñ Compare welfare across optimal τi,ts w
/
in closed and small open economies.

1. Optimize ηis to find maximal discounted lifetime household utility.
2. Maximum is a second-order approximation of discounted lifetime

household utility ≈ function of means plus variances of C and `.
3. Compare optimized welfare with baseline welfare computed

using ηis calibrated to G–7 data.
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Fiscal Policy and RBC Theory

Optimal Tax Policy: Solution Procedure, II

ñ A similar process is engaged to calculate welfare gains for the domestic
economy of the two-country model.

ñ Optimize ηis conditional on foreign tax rate rules and foreign TFP, A∗t ,

1. τ∗i,t = τ∗i + η∗i ln
(
A∗t
/
A∗
)
, for i = C , `, and K,

2. where τ∗i and η∗i are calibrated on G–7 data, and
3. At and A∗t ∼ unrestricted Gaussian VAR

(
1
)
.

Suggestion: In the paper, need a full description of the methods used to

1. construct G–7 tax rate data, calibrate parameters, create second-order
solution, and calculate welfare in all cases.

2. Repeat in an appendix and provide excruciating amount of detail.
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Fiscal Policy and RBC Theory

A Short and Gentle Review of RBC Theory

ñ Canonical RBC model consists of

1. Supply Side: Firm is a Solow growth model driven by TFP.

2. Demand Side: Household is a permanent income (PI) consumer.

ñ The paper includes several more elements, which are

1. a cost of adjustment in Kt+1,

2. an international bond, Bt , in the open economies
that is costly to adjust,

3. and a government imposing distortionary taxes
on C , `, and K to finance static expenditures
and lump sum transfers.
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Fiscal Policy and RBC Theory

Optimal Tax Policy: Results

ñ Results: About what a RBC theorist would expect.

1. Increase TFP persistence =⇒ larger welfare gains from optimized τi,ts.

2. Raising bond adjustment costs and correlation of At and A∗t makes
optimal tax rules more counter-cyclical and boosts welfare.

3. Optimal tax policy is counter-cyclical in a closed economy =⇒ state
contingent tax rule stabilizes real activity, which improves welfare.

4. Tax rules are less state contingent in the small open economy.

5. Household lends (or borrows) Bt+1 to smooth consumption =⇒ PIH
analysis tied to the intertemporal current account (CA) mechanism
=⇒ τC yields biggest welfare boost compared with baseline.

6. In the two-country model, optimal τC,t and τK,t are similar to small
open economy’s, but endogenous Rt mitigates welfare gains.

7. Welfare loss from less leisure < gains from counter-cyclical τ`,t .
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Fiscal Policy and RBC Theory

Strategic Optimal Tax Policy

ñ The two-country RBC model introduces strategic considerations into the
optimal tax rules of the domestic and foreign economies =⇒ there are
externalities in the two-country model.

1. Non-cooperative equilibrium concept is Nash (as described above).
2. Social planner chooses τi,ts and τ∗i,ts to maximize domestic plus

foreign welfare in a cooperative equilibrium.

Suggestion: Employ tools of dynamic game theory to construct optimal
tax rules whether in a cooperative or non-cooperative environment.

1. Equilibrium concept and off-equilibrium behavior define a dynamic
non-cooperative game =⇒ describe a deviation from the dynamic
equilibrium and credible punishment when deviating from it.

2. Motivate the reasons the domestic and foreign economies decide
to give a social planner the authority to impose equilibrium
allocations =⇒ explain the limits of the social planner’s authority.

Suggestion: Push to deepen the primitives for which cost of adjustment
of Bt and correlation of At and A∗t are reduced-form externalities.
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Optimal Tax Policy Propagation

Closed Economy Propagation Mechanism

ñ Understand the mechanism propagating movements in optimal τi,ts by
examining arbitrage conditions of the three economies.

ñ The closed economy arbitrage condition is

Et

{[(
1− τK,t+1

)
rt+1 + δτK,t+1 + qt+1

(
1− δ

)(Kt+2

Kt+1

)φ]Γt+1

}
− qt = 0.

where rt is the rental rate on Kt , δ is the depreciation rate, φ is the

investment adjustment cost parameter, Tobin’s q is qt =
(

It
δKt+1

)φ
,

It is investment, stochastic discount factor Γt+1 = β
(

1+ τC,t
1+ τC,t+1

) UC,t+1
UC,t ,

discount factor β, and the marginal utility of consumption is UC,t .

ñ Optimal τC,t smooths consumption because the household cannot
=⇒ household wants Etrt+1 ≈ qt

/
EtΓt+1 (plus a small risk premium).
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Optimal Tax Policy Propagation

Small Open Economy Propagation Mechanism

ñ The small open economy arbitrage condition is

Et

{[(
1− τK,t+1

)
rt+1 + δτK,t+1 + qt+1

(
1− δ

)(Kt+2

Kt+1

)φ
− qtRt

1+ ζBt

] Γt+1

}
= 0.

ñ The household uses the intertemporal current account mechanism
to smooth consumption by adjusting Bt = CAt + Bt−1.

ñ Cost of international bond adjustment is small compared with welfare gains
from smoothing consumption =⇒ use the CA to achieve the PI outcome.
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Optimal Tax Policy Propagation

Two-Country Propagation Mechanism

ñ The two-country arbitrage condition is the risk sharing condition

1
EtΓt+1

= 1− ζBt
1+ ζBt

1
EtΓ∗t+1

.

ñ Optimal risk sharing across the domestic and foreign economies

is distorted by the wedge
1− ζBt
1+ ζBt

, where
1− ζBt
1+ ζBt

ë 1, given
∣∣Bt∣∣ è 1

ζ .

ñ If the domestic economy is a lender (borrower), the domestic
riskless rate <

(
>
)

riskless rate in the foreign economy.

ñ Fluctuations in the domestic and foreign riskless rates

1. induce the domestic household to lend or borrow internationally.
2. Optimal tax policy lacks an instrument to alter Bt , which would

have a direct effect on international risk sharing.

Suggestion: Count interest income on international bonds as part
of income for taxation.
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Optimal Tax Policy Propagation

Costly Adjustment of International Bonds

ñ Adjustment costs in international bonds affect optimal tax policy in the
small open economy and in the two-country model.

1. Recognize domestic (and foreign) household(s) may internalize the
effects of their bonds holdings on the equilibrium.

2. Internalization creates spread, Rt − R∗t , that depends on τi,t and τ∗i,t .
3. =⇒ Domestic and foreign optimal tax policy alter international risk

sharing conditions.
4. Adjustment cost specification reflects economics =⇒ interaction

of costly adjustment of Bt and τi,ts (indeterminacy not so much).
5. See Nason and Rogers (JIE, 2006) and Lubik (FRB-Richmond

Economic Review, 2007).
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Tax Rules and TFP Measurement

Tax Rules and TFP Measurement

ñ The tax rule appears simple: τi,t = τi + ηi ln
(
At
/
A
)
, for i = C , `, or K.

1. The tax rate is the intermediate target =⇒ the policy instrument.
2. Can the policy rule’s final target be a hidden exogenous state variable?
3. Little consensus about identifying and measuring the state variable, TFP.

ñ Modern TFP measurement about firm specialization w/r/t output varieties.

1. Measured Solow residual biased by entry and exit of firms; see
Campbell (1998, RED) and Cavallari (2013, JIE).

2. Entry and exit of firms analogous to vintage capital intertemporal
variety in technology; see Gilchrist and Williams (2000, JPE) and
Anzoategui, et al (2017, manuscript, Dept. of Economics, NYU).

3. =⇒ Endogenous TFP creates potential externality.

ñ In the two-country model, TFP externality is the unrestricted VAR
(
1
)

of At
and A∗t =⇒ off-diagonals in slope matrix and correlation of innovations.

ñ Optimal tax policy reacts to TFP, but cannot alter TFP =⇒ optimal tax rule
could if TFP’s endogenous element is tied to observable state variable.
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Tax Rules and TFP Measurement

Tax Rules, Tax Instruments, and Targets

ñ The tax rule, τi,t = τi + ηi ln
(
At
/
A
)
, for i = C , `, or K, makes

1. the tax rate the intermediate target =⇒ the policy instrument.
2. The final target is not a hidden exogenous state variable.

ñ Tax rules often functions of observables in DSGE models (i.e., lagged tax rate
and Treasury debt-output ratios); see Leeper, Plante, and Traum (JofE, 2010).

Suggestion: Add Treasury debt instead of Bt being an “almost” substitute.

1. Why do domestic and foreign governments “eat” Bt ’s adjustment costs?
2. Are net lump sum transfers to the household a “sink” for fiscal policy?
3. Motivate that Bt and Treasury debt are not close substitutes.

ñ Observables as targets of tax rules follows a dictum of old fashioned public
finance =⇒ tax policy should be fair, efficient, and simple.

Suggestion: For optimal tax results to be relevant for policy makers,
tax rules should be recognizable to them.
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Final Thoughts

A Useful Research Program

ñ The paper is interesting and timely on a set of issues that
may about to be at the top of many policy agendas.

ñ Optimal tax policy involves a difficult set of research choices
and tasks in a macro environment.

ñ Suggestions are aimed at stimulating future research by the
authors as much as the comments are advice for the paper.
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Final Thoughts

Finis

Thank you.
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