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Questions

▶ What is the optimal macroeconomic tariff when trade is imbalanced?

▶ bilateral imbalances across trade partners

▶ more importantly, aggregate CA imbalances reflecting international financial position

▶ Can a tariff be used to (permanently) close an aggregate trade imbalance?

▶ We develop a primal approach (Johnson 1950, Lucas-Stokey 1983, CLW 2014) and

an implementability condition (TPF) for the home planner that allows to handle:

▶ alternative objectives (e.g., revenue maximization, manufacturing employment)

▶ alternative macro models with bilateral and aggregate trade deficits

▶ and valuation effects and convenience yields (“exorbitant privilege”) on foreign assets
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Main Insights

1. Lerner symmetry between import tariff and export tax does not, generally, hold

with gross international assets and liabilities

▶ combination of a tariff and a subsidy engineers a transfer via valuation effects

▶ closing trade deficit could be done with an import tariff or an export subsidy

2. With imbalances, the optimal tariff trades off conventional terms-of-trade effects

with negative valuation effects

▶ the US optimal tariff is three-fold smaller than under financial autarky (9% vs 34%)

▶ US dollar assets offer a hedge to US trade partners against the trade war

3. Convenience yield on US liabilities is essential to reconcile the US intern’l trade

and asset positions, as well as the dollar depreciation on the “Liberation Day”

4. Optimal (bilateral) tariffs do not generally depend on (bilateral) trade deficits
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Baseline Model: Physical Environment

▶ Two-country: Home (the U.S.) and Foreign (the rest of the world, ∗)

▶ Two goods with resource constraints:

Y = CH + C∗
H and Y ∗ = CF + C∗

F

▶ Homothetic preferences:

u(CH , CF ) =

[
(1− γ)

1
θC

θ−1
θ

H + γ
1
θC

θ−1
θ

F

] θ
θ−1

,

u∗(C∗
H , C∗

F ) =

[
γ
∗ 1
ηC

∗ η−1
η

H + (1− γ∗)
1
ηC

∗ η−1
η

F

] η
η−1
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Decentralized Equilibrium

▶ Ad valorem tariffs τE , τ I result in deviations from law of one price:

P ∗
H = τEPH and PF = τ IP ∗

F

▶ flexible prices; e.g., monetary model with PH = 1 and P ∗
F /E = 1

▶ Household optimization:

uF
uH

=
PF

PH
and

u∗F
u∗H

=
P ∗
F

P ∗
H

▶ Households and government combined yield the country budget constraint, or TB:

P ∗
HC∗

H = P ∗
FCF , where S ≡

P ∗
F

P ∗
H

is terms of trade
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Primal Approach

▶ Home planner takes foreign optimization and TB as implementability constraints

▶ Trade policy is the only instrument. Overall tariff wedge:

τ ≡ τ IτE =
PF /PH

P ∗
F /P

∗
H

=
uF /uH
u∗F /u

∗
H

▶ Lemma (Lerner symmetry): τ I is equivalent to τE .

▶ characterize allocation under generic wedge τ

▶ Lemma (Implementability): The planner can choose any combination (CF , C
∗
H)

that satisfies the implementability condition C∗
H = g(CF ) implicitly defined by:

u∗H(C∗
H , Y ∗ − CF )C

∗
H = u∗F (C

∗
H , Y ∗ − CF )CF

Under CES preferences, the function g(·) is strictly increasing and strictly convex.
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Trade Possibilities Frontier (TPF)

▶ Implementability condition C∗
H = g(CF ) can be equivalently re-stated as:

1. Mapping: G(C∗
H , CF ; u∗, Y ∗) = 0

2. Trade production function (Diamond and Mirrlees 1971): CF = g−1(C∗
H)

▶ The planner can maximize any objective subject to implementability and resource

constraints: C∗
H = g(CF ) and CH + C∗

H = Y , so long as tariff is the instrument

▶ for example, maximizing u(CH , CF ) can be represented as:

max
CF

u
(
Y − g(CF ), CF

)
which yields optimality uH · g′ = uF

▶ Convenient graphical representation of g in the Edgeworth box (AIM 2024)

▶ g is an offer curve
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Edgeworth box

Figure: Laissez faire allocation and the optimal tariff
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Optimal Tariff

▶ Proposition: The optimal tariff against the rest of the world (Johnson 1950):

τW = ε where ε ≡
d logC∗

H

d logCF
=

g′(CF ) · CF

g(CF )
.

Under CES, this can be expressed as (Caliendo and Parro 2022):

τW = ε = 1 +
1

η − 1

1

Λ∗ > 1 where Λ∗ ≡
C∗
F

Y ∗ =
P ∗
FC

∗
F

P ∗C∗ .

▶ using optimality uH · g′ = uF , back out τ = uH/uF

u∗
H/u∗

F
= g′ CF

C∗
H

using
u∗
F

u∗
H

=
P∗

F

P∗
H

=
C∗

H

CF

▶ even a small country (Λ∗ = 0) has an optimal tariff τW = η
η−1 ≥ 1

▶ Free trade: τ = uH/uF

u∗
H/u∗

F
= 1. Optimal iff g is linear: C∗

H = S ·CF (exogenous ToT)
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Alternative Objectives I: Tariff Revenues

▶ Under Lerner symmetry (IM 2022), without loss max
(PF−P ∗

F )CF

PH
=

τP ∗
FCF

P ∗
H

▶ In the space of allocation, this is equivalent to:

max
CF

uF (Y − g(CF ), CF )

uH(Y − g(CF ), CF )
CF − g(CF ),

▶ Proposition: The revenue-maximizing tariff is given by

τR =
θε

θ − 1− ε1−Λ
Λ

where Λ ≡ CH

Y

(a) as θ → ∞, the same optimal tariff for welfare and revenues τW = τR = ε

(b) as η → ∞, free trade is best for welfare τW = ε = 1, yet τR = θ
θ−1/Λ > 1

▶ Optimal tariff τW = ε = 34% versus revenue-max tariff τR = 80%
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Alternative Objectives II: Manufacturing Employment

▶ Tradables and non-tradables:

u =
ρ

ρ− 1

(
κC

ρ−1
ρ

N + C
ρ−1
ρ

T

)
, CT =

[
(1− γ)

1
θC

θ−1
θ

H + γ
1
θC

θ−1
θ

F

] θ
θ−1

ρ ≤ θ

▶ Production economy:

CN = YN = FN (LN ), Y = FT (LT ), LN + LT = L

▶ Labor market equilibrium (maxLT is equivalent to maxCF = g−1(C∗
H))

PH

PN
=

W/F ′
T

W/F ′
N

=
F ′
N (L− LT )

F ′
T (LT )

and
PH

PN
=

uH
uN

=
uH

(
FT (LT )− g(CF ), CF

)
uN

(
FN (L− LT )

)
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Alternative Objectives II: Manufacturing Employment

Figure: Tradable-sector employment

▶ both a “China shock” (Y ∗ ↑) and tariff τ reduce tradable employment LT

▶ if increasing LT is a goal, the optimal response to “China shock” is trade subsidy
12 / 27



Retaliation and Trade War Nash

▶ Home and foreign impose tariffs:

PF = τ IτE∗P ∗
F and P ∗

H = τEτ I∗PH ⇒ PF

PH
= ττ∗

P ∗
F

P ∗
H

▶ Trade balance for home P ∗
HC∗

H = τ∗P ∗
FCF yields generalized C∗

H = g(CF ; τ
∗)

▶ Proposition: Nash tariffs (τ, τ∗) have the same structure as unilateral optimal

tariffs, τ = ε and τ∗ = ε∗, and satisfy C∗
H = g(CF , τ

∗) and CF = g∗(C∗
H , τ).

Under CES utility, τ < τW and τ∗ < τW∗, but ττ∗ > max{τW , τW∗}.

▶ Trade war turns a 0.5% welfare gain under unilateral tariff into a 2.5% welfare loss
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Retaliation and Trade War Nash

Figure: Tariff war Nash equilibrium
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Global Imbalances

▶ General restriction on long-run trade imbalance from country budget constraint

▶ In any t, Bj
t−1, j ∈ Jt−1 are asset holding paying dividend Dj

t and valued at Qj
t ,

with realized return Rj
t ≡ (Qj

t +Dj
t )/Q

j
t−1

▶ R̄t is the risk-free interest rate between t and t+ 1 (known at t)

▶ The value of new asset positions at t: Bt ≡
∑

j∈Jt Q
j
tB

j
t

▶ The pay-out on entire NFA position: RtBt−1 ≡
∑

j∈Jt−1
(Qj

t +Dj
t )B

j
t−1

▶ Flow budget constraint:

Bt −RtBt−1 = NXt

▶ Lemma: If there is no arbitrage in Jt, then there exists SDF Θt+1 such that:

Et{Θt+1(Rt+1 − R̄t)} = 0.
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Long-run Trade Imbalance

▶ Proposition: Long-run trade deficit is determined by the financial position:

−
∑∞

t=0
βtNXt︸ ︷︷ ︸

long-run trade deficit

= R̄B−1︸ ︷︷ ︸
exogenous
initial NFA

+ (Rt − R̄)B−1︸ ︷︷ ︸
on-impact

valuation effect

+
∑∞

t=1
βt

(
Rt − R̄

)
Bt−1︸ ︷︷ ︸

future realized excess returns

,

where R̄ = 1/β is the unconditional average risk-free rate.

▶ Corollary: If there is no arbitrage ∀s ≥ t, then expected long-run trade deficit:

−
∑∞

t=0
Et{ΘtNXt} = R̄B−1 + (R0 − R̄)B−1, where E0Θt = βt.

▶ Tariffs do, in general, have valuation effects on a country’s international portfolio

▶ but not shaped by trade shares, trade elasticities, or terms of trade

▶ there is an optimal tariff even without the effect on the LR trade imbalance
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▶ there is an optimal tariff even without the effect on the LR trade imbalance
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Static Model with NFA and Valuation Effects

▶ International portfolio (−B,B∗) with total net value of P ∗
FB

∗ − PHB

▶ two interpretations: local-currency bonds or equities (Lucas trees)

▶ no default, inflation, or capital controls

▶ Country budget constraint:

P ∗
HC∗

H − P ∗
FCF︸ ︷︷ ︸

NX

+P ∗
FB

∗ − PHB︸ ︷︷ ︸
NFA

= 0

▶ now two relative prices, ToT S =
P∗

F

P∗
H

and RER Q =
P∗

F

PH
, such that Q = τES

▶ Two questions: (i) optimal tariff and (ii) close the deficit (min |NX|)

▶ closing trade deficit requires both NX = 0 and NFA = 0
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Lerner symmetry and infinite tariff

▶ Proposition: Lerner symmetry holds iff B = 0 (no home bonds or equity) and

international portfolio is in terms of foreign assets B∗ only.

With B ̸= 0, a combination of an unbounded export tax and import subsidy, or

vice versa, engineers a max capital levy on the foreign asset position.

▶ Implementability allows for an independent use of τE for a given wedge τ = τEτ I :

u∗H(C∗
H , Y ∗ − CF ) ·

(
C∗
H − 1

τE
B

)
= u∗F (C

∗
H , Y ∗ − CF ) ·

(
CF −B∗)

▶ Lemma: If B ∈ (0, Y ) and B∗ ∈ (0, Y ∗), then home planner can use (τE , τ I) to

unilaterally implement any balanced-trade equilibrium, including trade autarky.
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Optimal Import Tariff

▶ We restrict τE = 1 and study the use of the import tariff τ I

▶ Implementability constraint g is now: u∗H · (C∗
H −B) = u∗F · (CF −B∗)

▶ Proposition: The optimal import tariff satisfies τ = ε · EX
IM and under CES equals:

τ = 1 +
1

η
(
1 + B̄

EX−B̄

)
− 1

· 1

Λ∗ ,

where B̄ ≡ P ∗
HB is the value of dollar debt, EX = P ∗

HC∗
H and IM = P ∗

FCF .

▶ Corollary: (a) If B∗ = 0, τ is increasing in trade deficits IM/EX

(b) In general, trade imbalances are neither necessary nor sufficient to affect τ .

(c) US balance sheet: B > B∗ > 0. Optimal τ is lower than in financial autarky.

▶ the optimal tariff is 9% vs 34% when B = 0, and welfare gains are 0.1% vs 0.6%

▶ US trade partners accumulate B as a hedge against trade war (Dooley et al. 2004)

▶ Intuition: ToT manipulation versus the valuation effect (negative and ∝ B)
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Closing the Imbalance

▶ Budget constraint: (P ∗
HC∗

H − P ∗
FCF )︸ ︷︷ ︸

=NX

+(P ∗
FB

∗ − PHB)︸ ︷︷ ︸
=NFA

= 0

▶ Lemma: Given (−B,B∗), a necessary and sufficient condition for NX = 0 is

that terms of trade and the real exchange rate take the following values:

S ≡
P ∗
F

P ∗
H

=
C∗
H

CF
and Q ≡

P ∗
F

PH
=

B

B∗ .

▶ RER is now also essential as a proxy for asset valuation effects

▶ With import tariff alone, implementability g requires:

S = Q =
P ∗
F

P ∗
H

=
B

B∗ =
C∗
H

CF
=

u∗F (C
∗
H , Y ∗ − CF )

u∗H(C∗
H , Y ∗ − CF )

▶ Proposition: If NFA > 0 and NX < 0 under free trade, there is a unique

balanced-trade equilibrium that the planner can implement with an import tariff.
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Closing the Imbalance with an Import Tariff

Figure: Closing imbalances with an import tariff

▶ rebalancing NX ↑ requires an exchange rate appreciation dictated by (B,B∗)
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Closing the Imbalance: Full Set of Possibilities

Figure: Effects of import and export tariffs under imbalances

▶ in contrast to Lerner symmetry under balanced trade, closing trade deficits
requires an import tariff τ I > 1 or an export subsidy τE < 1

▶ τ I → ∞ does not result in NFA = 0 and NX = 0 22 / 27



A Model with Convenience Yields

▶ Home Bt and foreign B∗
t , exogenously supplied (e.g., govt debt or Lucas trees)

▶ Foreign households

max
{C∗

t ,Bt}

∞∑
t=0

βt
(
u(C∗

t ) + vt(Bt)
)

s.t. QtBt = (PHt + δQt)Bt−1 + P ∗
FtY

∗
t − P ∗

t C
∗
t + T ∗

t

▶ Return Rt =
PHt+δQt

Qt−1
for δ ∈ [0, 1]. Euler equation:

Qt = β
u′(C∗

t+1)

u′(C∗
t )

P ∗
t

P ∗
t+1

(PHt+1 + δQt+1) +
v′t(Bt)

u′(C∗
t )/P

∗
t

▶ Flow budget constraint, where NFA is Bt ≡ Q∗
tB

∗
t −QtBt:

Bt = R∗
tBt−1 + (R∗

t −Rt)Qt−1Bt−1 +NXt,
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Valuation Effects

▶ Steady state with R < 1/β and R∗ = 1/β where:

Q∗ =
β

1− βδ
P ∗
F and Q =

1

1− βδ

(
βPH +

v′(B)

u′(C∗)/P ∗

)

▶ Country budget constraint:

NX + (1− β)
(
(P ∗

F + δQ∗)B∗ − (PH + δQ)B
)
+

v′(B)B

u′(C∗)/P ∗ = 0

▶ Lemma: The intertemporal budget constraint is equivalent to

NX +
1− β

1− βδ
(P ∗

FB
∗ − PHB) +

1− δ

1− βδ
· v′(B)B

u′(C∗)/P ∗ = 0.

Valuation effects are zero for equity (δ = 1), highest for short-term bonds (δ = 0).
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Optimal Tariff with Convenience Yield

▶ Lemma: An import tariff can depreciate the real exchange rate Q = P ∗
F /PH if it

triggers negative valuation effects due to a reduction in convenience yield v′(B).

▶ Proposition: If CY is exogenous, the optimal import tariff is given by

τ = 1 +
1

η
(
1 + B̄

EX−B̄

)
− 1

·
1 + (1− Λ∗) CY

EX−B̄

Λ∗ , (1)

where B̄∗ ≡ 1−β
1−βδP

∗
FB

∗ and B̄ ≡ 1−β
1−βδPHB are flow cash payouts on home assets

and liabilities, and CY ≡ 1−δ
1−βδ

v′(B)B
u′(C∗)/P ∗ is the flow value of convenience yield,

such that NX + (B̄∗ − B̄) + CY = 0 is the country budget constraint.

▶ If convenience yield is endogenous to trade war, then welfare benefits of tariff

must offset the cost of loss of excess returns
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Multi-country (TBC)

▶ The method with implementability generalizes to multiple countries

max
{C∗

j }
u
(
{Yj − C∗

j }Nj=0

)
s.t.

N∑
j=0

u∗j
(
{C∗

j }
)
(Y ∗

j − C∗
j ) = 0.

▶ Proposition: If foreign countries share consumption risk, then the optimal tariff

for country j is:

τj = 1 +
1

θ − 1

1

Λ∗
j

, where Λ∗
j ≡

C∗
j

Yj
.

▶ Otherwise, things look like this...

τj =
1

Λ∗
j

[
1

θ
τ̄j +

θ − 1

θ

N∑
i=1

αjiτ̄i

]
, where τ̄i ≡

N∑
j=0

sjiτj
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Conclusion

Figure: Closing imbalances with an import tariff
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