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Large tariffs, but no collapse in trade. . .
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Why were U.S. imports and the macroeconomy so resilient?

Data: Tariffs rose 10pp, but incidence and quantity response differ sharply across

consumption, intermediates, capital.

Model: A New Keynesian open-economy model with:

• Heterogenous tariff shocks across consumption, intermediates, capital,

• MEI shocks — the AI-driven investment boom,

• UIP shocks — the dollar.

What we find:

• The model matches the untargeted paths of imports, GDP, consumption, and inflation.

• Absent the investment boom, imports fall 10%; tariffs alone cut GDP 0.6% and add 0.7pp

to inflation.

• Which goods are tariffed matters: consumption and intermediate tariffs are supply shocks;

investment tariffs act like negative demand shocks — contractionary and deflationary.
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Connections with literature. . .

AI and trade: Goldfarb and Trefler (2019), Waugh (2026), de Soyres, Haag, Liu, and Van

Leemput (2026).

• We embed the AI investment boom in general equilibrium and trace its macro consequences.

Tariffs and investment: Crucini and Kahn (1996), Ravikumar, Santacreu, and Sposi (2019), Baqaee

and Malmberg (2025), Caldara, Ferrante, Iacoviello, and Schott (2026).

• Capital tariffs act like an adverse MEI shock: contractionary and deflationary.

Tariffs in NK open economies: Barattieri, Cacciatore, and Ghironi (2021), Erceg, Prestipino, and

Raffo (2023), Auclert, Rognlie, and Straub (2025), Monacelli (2025), Bianchi and Coulibaly (2025).

• Tariff heterogeneity across end uses + inventories in imported inputs; accounts for 2025.

Empirics: pass-through in 2018–19, Amiti, Redding, and Weinstein (2019), Fajgelbaum, Goldberg,

Kennedy, and Khandelwal (2020); long time series, Den Besten, Barnichon, Känzig, and Singh (2026),

Schmitt-Grohé and Uribe (2025).

• The sign of the inflation response depends on the composition of tariffed goods.
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Outline

1. Facts about U.S. trade and macro outcomes in 2025.

2. The model — two-country NK, three traded end uses, inventories, capital.

3. The model as an accounting device for 2025:

• What accounts for the dynamics of trade?

• What did tariffs and the investment boom do to macro aggregates?

• How much does tariff composition matter?
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Tariffs landed unevenly — And so did the import response. . .
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Meanwhile, the macroeconomy was resilient. . .
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The role of trade in AI-related products

Waugh (2026) — “Trade in AI-Related Products”: an LLM classifies all HS10 codes by

relevance to AI data-center infrastructure.

Tariff rate (%) Imports ($B)

Category # HS10 codes Before After Before After Change (%)

High AI relevance 645 1.9 4.7 506 727 +44

Compute hardware 163 0.6 0.9 238 417 +75

Electrical power 250 3.8 12.5 133 143 +8

Networking / telecom 24 1.8 3.7 74 111 +49

Cooling / HVAC 137 3.4 13.3 47 46 −2

Building structure 44 2.9 22.2 12 10 −23

Low AI relevance 15,915 2.9 11.5 2019 1752 −13

Total 18,362 2.9 10.6 2908 2815 −3

Note: Before = Apr 2024–Mar 2025, After = Apr 2025–Mar 2026, i.e. twelve months either side

of Liberation Day.
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What drives the capital goods surge? AI.. . .
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Taking stock. . .

1. Aggregate real imports rose despite a 10pp tariff hike — no trade collapse.

2. Tariff incidence and import dynamics differ sharply across categories:

• Tariffs: C (+14pp) > M (+9pp) > I (+5pp).

• Quantities: C fell, M front-loaded in Q1 then fell, I increased — mostly AI-related.

3. GDP grew above trend on an investment boom; disinflation stalled; the dollar depreciated.

This motivates a model with three ingredients working together:

• Tariff heterogeneity across end uses,

• Inventories in imported intermediates,

• An investment shock boosting capital accumulation and imports of capital goods.
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Model — Overview

A two-country New Keynesian open economy, U.S. and Rest of World. The pieces:

• Households: habits; consume a bundle of domestic and imported goods; supply labor to

unions; save in bonds and capital; the U.S. bond is the only internationally traded asset.

• Firms: produce with labor, capital, and materials. Materials and capital are bundles of

domestic and imported goods; imported materials pass through an inventory stock.

• Trade: in C, M, and I, each with its own tariff, import adjustment costs, and

dominant-currency pricing.

• Rigidities: Rotemberg price and wage adjustment, investment adjustment costs.

• Monetary policy: inertial Taylor rule on domestic inflation.

• Shocks: tariffs, marginal efficiency of investment, UIP.
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Model — A walk down the production chain

Four layers; policy enters only at the last one:

Yi,t︸︷︷︸
(i) country good

−→ Xji,t(ω)︸ ︷︷ ︸
(ii) wholesale

retailers

−→ Xji,t︸︷︷︸
(iii) final
retailers

−→ Cji,t , I
s
ji,t , Iji,t︸ ︷︷ ︸

(iv) end uses:
consumption, materials, investment

• (i) Country i produces a homogeneous good Yi,t from value added and materials.

• (ii) Wholesale retailers differentiate it for each destination j — all sticky prices live here.

• (iii) Final retailers aggregate varieties into composite Xji,t — competitive.

• (iv) The composite is split across end uses: Xij,t = Cij,t + Iij,t + I sij,t . Each end use is an

Armington bundle across sources j .

The same physical good from j faces a tariff that depends on what it is used for:

τ cij,t (consumption), τmij,t (materials), τ Iij,t (capital).
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Model — Production and price setting (layers (i)–(iii))

Country good: Yi,t is CES in value added and materials Mi,t .

Wholesale retailers buy Yi,t at real marginal cost mci,t , differentiate it, and set prices subject

to Rotemberg costs, κi at home and κ∗i abroad:

(πii,t − 1)πii,t =
ε− 1

κi

[
mci,t

ε

ε− 1
− pii,t

]
+ βEtΛi,t+1(πii,t+1 − 1)πii,t+1

Xii,t+1

Xii,t
.

Dominant-currency pricing: U.S. firms set one dollar price for all destinations, so U.S. export

prices inherit domestic stickiness; κ∗2 is large, so foreign exporters face sticky dollar prices.

• Both sides of U.S. trade are priced in sticky dollars.

• When tariffs hit, foreign exporters cannot cut dollar prices to absorb them ⇒
near-complete pass-through.
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Model — Inventories in imported materials

Following Auclert, Rognlie, and Straub (2025), imported materials Mij,t come off a shelf, not

straight from the dock. Two agents per-source involved:

• An inventory producer buys goods at the price τmij,t pij,t and sells inventory inputs at

qsij,t =
(
1 + γs(I

s
ij,t − I sSS)

)
τmij,t pij,t .

• A materials firm combines the flow off the shelf M̃ij,t with last period’s stock Sij,t−1,

refilling the shelf, selling to gross-output producer. Its Euler equation pins down the stock:

qsij,t = βEtΛi,t+1

[
pmij,t+1 χ

1/εS
i

(Mij,t+1

Sij,t

)1/εS︸ ︷︷ ︸
marginal product tomorrow

+(1− δs) q
s
ij,t+1︸ ︷︷ ︸

resale value

]
.

Front-loading: an announced tariff raises Et q
s
ij,t+1 ⇒ inventories are worth more tomorrow ⇒

build the stock today ⇒ imported materials I sij,t jump before the tariff hits, then unwind.
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Model — Investment and capital

Capital producers convert the investment bundle into capital:

max
{Ii,s}s≥t

Et

∑
s≥t

βs−tΛi,t,s

[
Qk

i,s Ii,s ξ
MEI
i,s −

(
Ii,s +

γI
2

( Ii,s
Ii,s−1

− 1
)2

Ii,s
)
pIi,s

]
subject to

Ki,t = Ii,t ξ
MEI
i,t + (1− δk)Ki,t−1.

The first-order condition delivers the real price of capital:

Qk
i,t ξ

MEI
i,t =

(
1 +

γI
2

( Ii,t
Ii,t−1

− 1
)2

+ γI
Ii,t
Ii,t−1

( Ii,t
Ii,t−1

− 1
))

pIi,t

− βEtΛi,t+1 γI

( Ii,t+1

Ii,t

)2( Ii,t+1

Ii,t
− 1
)
pIi,t+1.

Key issue: a higher τ I raises the bundle price pI — exactly like a negative MEI shock does.

Negative MEI shocks in NK model cut labor demand and push marginal costs down ⇒ they are

deflationary (Justiniano et al., 2010). So are investment tariffs.
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Model — Households, labor, monetary policy, and GDP

Households: habits; save in domestic bonds, capital, and U.S. bonds. U.S. bonds are the only

traded asset, with quadratic holding costs scaled by ξUIPi,t — the UIP shock.

Labor: unions set nominal wages under Rotemberg costs ⇒ a wage Phillips curve mirroring

the price one; real wages are sluggish.

Monetary policy: inertial Taylor rule on four-quarter domestic inflation,

logRn
i,t = (1− ρr ) logRSS + ρr logR

n
i,t−1 + (1− ρr )κπ log

(
π4q
ii,t

)
+ ξmi,t .

GDP includes inventory investment, which is where front-loading shows up in 2025Q1:

GDPi,t = Ci,t + Ii,t +
∑
j

∆Sij,t + NXi,t = Yi,t −
∑
j

M̃ij,t , ∆Sij,t ≡ I sij,t − M̃ij,t .
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Calibration — Highlights

Parameter Value Target / source

Trade

Trade elasticity ηc = ηm = ηI 5.0 Standard

Home bias, C / M / I 0.94 / 0.91 / 0.70 Import shares 6% / 9% / 30%

Import adj. cost ψ 2.0 SR trade elasticity = 1
2
LR

Inventories

Inventory share χ 0.0046 Inv./sales = 1.5 months

Adj. cost γs 1.2 Elasticity of inv./sales to a 10% tariff ≈ 150%

Depreciation δs 0 Auclert, Rognlie, and Straub (2025)

Pricing and capital

Rotemberg κ = κ∗2 = κw 500 Phillips-curve slope ≈ 0.01

Rotemberg, U.S. exports κ∗1 0 Dominant-currency pricing

Capital adj. cost γI 1.7 Gertler and Karadi (2011)

Shock persistence ρ 0.95 Tariffs, MEI, UIP
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Quantitative analysis

1. Tariff shocks to τ c12, τ
m
12, τ

I
12 — the actual paths by end use.

2. MEI shocks — unanticipated, chosen so the model matches realized aggregate investment.

3. UIP shocks — unanticipated, chosen so the model matches the realized real exchange rate.

All shocks have persistence ρ = 0.95. Nothing else is fitted.

Then ask:

• How well does the model fit imports, GDP, consumption, and inflation — all untargeted?

• What accounts for the dynamics of trade?

• How do the shocks, and tariffs in particular, impact macro aggregates?
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Inputs — Tariffs, the investment boom, and the dollar

19 / 29



Model fit — Trade flows and consumption

Percent deviations from 2024Q4; NX/GDP in percentage points.
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Model fit — GDP, inflation, and the policy rate

Overall, the model matches the untargeted paths well. . .

• Consumption falls about 0.5–0.7%; net exports plunge in Q1 on front-loading, then

recover. GDP rises about 1% by early 2026.

• Inflation peaks near 0.9pp, as in the data; the policy rate rises less than in the data.

• The miss is the mix between consumption and capital-goods imports. A two-sector version

with an import-intensive AI sector fixes this.
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What accounts for the dynamics of trade?
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How do the shocks impact macro aggregates?

23 / 29



How do tariffs impact macro aggregates?
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Why are investment tariffs deflationary?

Consumption tariffs work directly. To first order, CPI inflation is

π̂i,t = (1− ωc
ij) π̂ii,t + ωc

ij

(
∆τ̂ cij,t + π̂ij,t

)
.

Imported-consumption share of about 6% and near-full pass-through ⇒ a 10% tariff adds

roughly 60bp on impact.

Investment (and materials) tariffs work indirectly, through marginal cost, which feeds

domestic inflation via the Phillips curve:

m̂c i,t = (1− ν)
[
α(r̂ki,t − ûi,t) + (1− α)ŵi,t

]
+ ν p̂mi,t ,

π̂ii,t =
ε−1
κi

(
m̂c i,t − p̂ii,t

)
+ βEt π̂ii,t+1.

An investment tariff is a negative MEI shock: investment and labor demand fall ⇒ marginal

cost falls ⇒ firms cut prices. Deflation.
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Taking stock. . .

1. The model matches the untargeted paths of imports, GDP, consumption, and inflation.

2. What accounts for the dynamics of trade?

• The investment boom pulls in capital goods despite tariffs. Absent it, imports fall 10%.

3. How do the shocks impact macro aggregates?

• Tariffs alone are stagflationary: GDP −0.6%, inflation +0.7pp.

• The investment boom more than offsets the drag on output.

4. Which goods are tariffed matters. . .

• Consumption and intermediate tariffs act like supply shocks — they drive the inflation.

• Investment tariffs act like demand shocks — most of the output cost, and deflationary.
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How much does tariff composition matter?
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Final thought: Investment and AI propped the economy up, but for how long?
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What are AI-related products?

Waugh (2026) — “Trade in AI-Related Products”: an LLM classifies each of the ∼18,000

HS10 codes by relevance to AI data-center infrastructure.

Category # HS10 Codes 2023 ($B) 2025 ($B) Change (%)

High AI Relevance 645 379.0 654.0 +72.6

Compute Hardware 163 144.4 353.8 +144.9

Electrical Power 250 116.9 141.8 +21.3

Networking Telecom 24 62.9 99.5 +58.2

Cooling HVAC 137 41.5 47.5 +14.4

Building Structure 44 12.1 10.1 -16.5

Fire Safety Security 8 0.6 0.7 +10.5

Specialty Materials 19 0.4 0.5 +22.5

Low AI Relevance 15,915 1,834.7 1,880.9 +2.5

Total Trade 18,364 2,598.3 2,883.9 +11.0
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Household problem

Households choose consumption Ci,t and savings (bonds and capital):

max Et

∑
s≥t

βs

[
(Ci,s − hCi,s−1)

1−σ

1− σ
− φ̄

L1+φ
i,s

1 + φ

]

subject to the budget constraint

Ci,t + Bii,t + Bi1,t +
φi ξ

UIP
i,t

2

(
Bi1,t − b̄i

)2
+ Qk

i,tKi,t

≤ wi,tLi,t + Bii,t−1

Rn
i,t−1

πi,t
+ Bi1,t−1

Qi1,t

Qi1,t−1

Rn
1,t−1

π1,t
+Πi,t + Ti,t +

(
rki,tui,t + (1− δk )Q

k
i,t

)
Ki,t−1.

The consumption bundle is the Armington aggregate with x = c, so absent adjustment costs

Cij,t = ωc
ij

(
pij,t τ

c
ij,t

pci,t

)−ηc

Ci,t .
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Household problem (cont.) — First-order conditions

Bond and capital Euler equations:

1 = β Et

Uc
i,t+1

Uc
i,t

Rn
i,t

πi,t+1
,

1 + φi ξ
UIP
i,t

(
Bi1,t − b̄i

)
= β Et

Uc
i,t+1

Uc
i,t

Rn
1,t

π1,t+1

Qi1,t+1

Qi1,t
if i ̸= 1,

1 = β Et

Uc
i,t+1

Uc
i,t

rki,t+1ui,t+1 + (1− δk )Q
k
i,t+1

Qk
i,t

,

with marginal utility

Uc
i,t = (Ci,t − hCi,t−1)

−σ − βh Et(Ci,t+1 − hCi,t)
−σ .

The wedge φi ξ
UIP
i,t (Bi1,t − b̄i ) is the deviation from uncovered interest parity; the UIP shock scales it.
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Balance of payments

From the foreign household’s budget constraint, the change in net foreign assets equals the trade balance:

Bi1,t +
φi,t

2

(
Bi1,t − b̄i

)2 − Bi1,t−1
Qi1,t

Qi1,t−1

Rn
1,t−1

π1,t
= EXi,t − IMi,t , φi,t ≡ φi ξ

UIP
i,t .

Exports and imports aggregate across the three end uses:

EXi,t = pii,t
(
Yi,t − Cii,t − I sii,t − Iii,t

)
,

IMi,t =
∑
j ̸=i

pij,t
(
Cij,t + I sij,t + Iij,t

)
.

Resource constraint: gross output is absorbed by consumption, materials purchases, fixed investment, and

utilization costs, summed across destinations. Domestic bonds are in zero net supply outside the U.S.; U.S.

bonds clear globally.
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Model — End-use bundles (layer (iv)), the Armington structure

One Armington structure for all three uses, x ∈ {c,m, I}:

Z x
i,t =

∑
j

(ωx
ij )

1/ηx
(
(1−Ψx

ij,t)Z
x
ij,t

) ηx−1
ηx


ηx
ηx−1

,

with import adjustment costs Ψ:

Ψx
ij,t =

ψx
ij

2

(
Z x
ij,t

Z x
ij,t−1

·
Z x
ii,t−1

Z x
ii,t

− 1

)2

.

Where tariffs enter. For consumption and capital, the source-j price is the cum-tariff price:

pcij,t = τ cij,t pij,t , pIij,t = τ Iij,t pij,t .

For materials, pmij,t is pinned down by the inventory block.
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Full calibration

Parameter Value Description / target

Preferences

β 0.99 Discount factor

σ 1.00 Inverse IES

φ 1.00 Inverse Frisch

h 0.75 Habit formation

Technology

ν 0.40 Materials share in production

α 0.33 Capital share in VA

εY 1.00 Elast. subst. VA / materials

εk 1.00 Elast. subst. capital / labor

δk 0.025 Capital depreciation

γI 1.70 Capital adj. cost, Gertler and Karadi (2011)

Price setting

ε 6.00 Elasticity across varieties (20% markup)

κ 500 Rotemberg, domestic (PC slope ≈ 0.01)

κ∗2 500 Rotemberg, imports

κ∗1 0 Rotemberg, U.S. exports (DCP)

κw 500 Rotemberg, wages

Parameter Value Description / target

Trade

ηc = ηm = ηI 5.00 Trade elasticity

ωc
11 0.94 Home bias, C (import share 6%)

ωm
11 0.91 Home bias, M (import share 9%)

ωI
11 0.70 Home bias, I (import share 30%)

ψC = ψM = ψI 2.00 Import adj. cost (SR/LR elasticity = 1/2)

Inventories

χ 0.0046 Inventory share (inv./sales = 1.5 months)

εS 1.00 Elasticity of substitution

γs 1.20 Adjustment cost

δs 0.00 Inventory depreciation

Monetary policy, shocks, country size

ρr 0.75 Smoothing

κπ 1.50 Taylor coefficient on π4q

ρ 0.95 Persistence of tariff / MEI / UIP shocks

n1, n2 0.25, 0.75 Population share, U.S. / RoW
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Drivers of the exchange rate and net exports
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Two-sector extension

Robustness: the one-sector model underpredicts the pickup in capital-goods imports. Add an

AI sector.

Structure:

• Traditional sector + AI sector (data-center / compute operators).

• AI capital is far more import-intensive: import share of investment about 70% vs. about

25%.

• MEI shocks concentrated in the AI sector.

• AI sector largely shielded from 2025 tariffs — the exemption pattern in Waugh (2026).

Results:

• Same calibration strategy delivers C, M, and I imports in line with the data.

• Fit of the other variables is unchanged; main insights unchanged.
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Two-sector model — Fit
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Two-sector model — Shock decomposition
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Two-sector model — Inside the tariff shock
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The role of AI-related trade? — Methodology

Waugh (2026) — “Trade in AI-Related Products”:

Use an LLM to classify each of the ∼18,000 HS10 commodity codes by relevance to AI data

center infrastructure. Snippet of the prompt:

You are an expert in AI data center construction, operations, and supply

chains. Your task is to classify products by their relevance to building and

operating AI-focused data centers (hyperscale facilities running GPU clusters

for training and inference).

Consider these categories of relevant products:
- COMPUTE: GPUs, CPUs, memory, PCBs, servers, storage drives
- NETWORKING: Fiber optics, switches, routers, transceivers
- COOLING: Chillers, cooling towers, CRAH units, fans, pumps
- ELECTRICAL: Transformers, switchgear, UPS, batteries, generators
- BUILDING: Structural steel, concrete, rebar, raised floors
- SPECIALTY MATERIALS: Rare earths, copper, aluminum...

Each HS10 code gets: Relevance, Category, Confidence, and Reasoning.
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How much trade in AI-related products? A lot.
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150 years of U.S. imports — More open, and more capital goods. . .

• Imports/GDP: from about 4% in the 1940s to about 15% today. Capital share of imports:

from near zero to about 30%.
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Same 10% tariff, different economy — Output cost tripled, inflation stable. . .

Recalibrate the model to each year’s import/GDP ratio and end-use composition; feed in a

common 10% tariff.

• Output: openness and the tilt toward capital goods reinforce each other — the output cost of a

broad tariff has more than tripled since WWII.

• Inflation: openness raises the impulse, the capital tilt dampens it — roughly a wash.

• Rationalizes time-series evidence that tariffs are contractionary and, postwar, often deflationary

(Den Besten, Barnichon, Känzig, and Singh, 2026; Schmitt-Grohé and Uribe, 2025).
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Anticipated tariffs + inventories = front-loading. . .
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A capital tariff is a negative MEI shock. . .
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