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Abstract

This paper studies optimal monetary policy in the country that imposes an import tariff
and asks why the sign of the optimal nominal interest-rate response can differ across pricing
environments. We distinguish a pre-tariff-price convention (PreTP), under which the sticky
destination price excludes the tariff, from a post-tariff-price convention (PostTP), under which
the sticky destination price includes it. The two empirical dimensions motivating our focal
specification are dominant-currency pricing, documented by Gopinath et al. [21], and tariff-
incidence patterns with adjustment in purchaser-facing prices, margins, and pre-tariff prices,
documented by Cavallo et al. [10]. We combine these findings in DCP-PostTP; the latter
evidence motivates, rather than structurally estimates, our PostTP convention. The analysis
proceeds in stages. Importer LCP (ILCP) in a small open economy isolates the PreTP-
PostTP mechanism in its simplest form; full LCP then moves price setting to exporters and
shares the tariffed Foreign-to-Home block with DCP; DCP finally adds the dominant-currency
asymmetry. The optimal rate crosses zero between PreTP and PostTP in all three regimes, so
the sequence also provides cross-pricing-regime robustness. In the small open economy, ILCP
changes the impact response from —75.95 to +57.68 basis points. In an equal-size two-country
Nash—Ramsey economy, the response changes from —31.92 to +43.09 basis points under ILCP,
from +49.49 to —4.98 under full LCP, and from +57.59 to —4.29 under Home-currency DCP.
These zero crossings survive changes in country size, tariff size down to 5 percentage points,
trade openness, and the removal of markup-correcting subsidies; DCP becomes sensitive only
at very high substitutability. Cooperation can remove the zero crossings, showing that the
international policy game is a distinct margin. In the substantially richer Bergin—Corsetti
[6] private economy, holding the national Nash-Ramsey policy game fixed restores the sign
reversal under both full LCP and DCP. Thus tariff location can determine the sign of the
optimal monetary stance across distinct pricing architectures and richer model environments.
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1 Introduction

What should monetary policy do in the country that imposes an import tariff: raise the policy
rate or lower it? In the standard open-economy New Keynesian mechanism, an import tariff shifts
expenditure away from foreign goods and toward Home goods, raising the Home output gap and
creating a motive for monetary tightening. Bergin and Corsetti [6], for example, obtain tightening
by the tariff-imposing country in their principal producer-currency-pricing (PCP) and exporter
local-currency-pricing (LCP) cases. The question is whether this policy prescription is robust once
international pricing behavior is taken seriously. Other recent analyses likewise show that the
monetary transmission of tariffs depends on the surrounding international-price and exchange-rate
environment [25, 28, 7]. The relevant issue is therefore not a mechanical reaction to the first-round
consumer price index (CPI) effect of a tariff, but how nominal rigidities shape the welfare-relevant
stabilization problem in the tariff-imposing economy.

A natural place to ask whether this tightening prescription is robust is international pricing
behavior. Bergin and Corsetti [6] already make pricing behavior central by comparing producer-
currency pricing (PCP), local-currency pricing (LCP), and dominant-currency pricing (DCP). That
dimension is empirically important. Gopinath, Itskhoki, and Rigobon [20] show that exchange-rate
pass-through depends strongly on the currency of invoicing, and Gopinath et al. [21] document the
dominant role of a small set of currencies, especially the U.S. dollar, in international price adjust-
ment and trade transmission. Dominant-currency pricing is therefore a natural pricing environment
for asking how the central bank of a tariff-imposing country should respond.

The tariff evidence points, however, to a second dimension of pricing behavior that is distinct
from the currency of invoicing: where the tariff enters relative to the sticky destination price.
Amiti, Redding, and Weinstein [1] find very high pass-through of U.S. tariffs into domestic import
prices. Using border and retail micro data, Cavallo, Gopinath, Neiman, and Tang [10] likewise
find high tariff pass-through at the border but substantially more muted adjustment at the retail
level, with part of the tariff absorbed through lower margins; they also document adjustment
in pre-tariff export prices in response to retaliatory tariffs. We take this evidence to mean that
tariff incidence need not be implemented only by mechanically adding the tariff on top of a sticky
tariff-exclusive price: adjustment can instead occur in margins or net-of-tariff prices while the
purchaser-facing price adjusts more slowly. This empirical pattern motivates our post-tariff-price
(PostTP) convention. We do not claim that Cavallo et al. structurally estimate PostTP. Rather,
their evidence motivates the location-of-the-tariff dimension that PostTP captures. Combined with
Gopinath et al.’s evidence for dominant-currency pricing, it makes DCP—PostTP the empirically
motivated focal configuration of our two-country analysis: DCP determines the currency in which
the international price is sticky, while PostTP determines whether the tariff lies inside that sticky
destination-price contract.

This observation matters because DCP and PostTP capture two distinct empirically motivated
dimensions of international pricing. In Bergin and Corsetti [6], including their dominant-currency
specification, the tariff is imposed on top of a sticky tariff-exclusive exporter price. We call this
the pre-tariff-price convention, or PreTP. We contrast it with the PostTP convention, under which
the tariff-inclusive destination price is the sticky object. Under PostTP the tariff enters the acqui-
sition cost or net revenue relevant for the price setter before the sticky purchaser-facing price can
fully adjust. Our DCP-PreTP case therefore holds the dominant-currency architecture fixed and
changes only the location of the tariff relative to the sticky price; DCP-PostTP is the focal case
that combines the two empirical dimensions.

The two timing conventions are deliberately constructed so that this difference is not a disguised
wealth effect. With lump-sum rebate of tariff revenue and representative-household ownership of
firms, PreTP and PostTP have the same consolidated household-side tariff wedge. What differs
is the price-setting constraint. Under PreTP the tariff lies outside the sticky-price setter’s reset
problem; under PostTP it enters the relevant marginal cost or net-revenue margin. The corre-
sponding first-order conditions and Phillips curves therefore differ even though the household-side
incidence is the same. This is not a secondary modeling detail: because it changes the private-



sector price-setting constraint faced by the Ramsey authority, the PreTP /PostTP distinction can
determine the sign of the optimal interest-rate response itself. Our question is therefore whether
this additional dimension of pricing behavior makes the tariff-imposing country optimally raise or
lower its policy rate.

It can. We organize the analysis deliberately from the simplest device for understanding the
mechanism to the empirically focal pricing configuration. We begin with importer LCP in a small
open economy because it lets us study LCP and the PreTP-PostTP distinction without Foreign
monetary-policy feedback or dominant-currency asymmetry. ILCP is used here as a transparent
analytical device, not as an approximation to DCP. Under PCP the tariff raises the Home policy
rate by 18.56 basis points. Under ILCP, however, the same 20-percentage-point tariff innovation
produces a 75.95-basis-point cut under PreTP and a 57.68-basis-point increase under PostTP. The
sign reversal comes from the importer price-setting constraint: PreTP makes the tariff-exclusive
import price sticky, whereas PostTP makes the cum-tariff import price sticky.

We then move to an equal-size two-country economy, v = 0.5, with markup-correcting subsidies
and national Nash-Ramsey policy under commitment in the sense of Faia and Monacelli [17]. First,
retaining ILCP verifies that the simple SOE mechanism survives endogenous Foreign quantities
and strategic monetary interaction: the Home response changes from —31.92 basis points under
PreTP to +43.09 under PostTP. We next move to full LCP. This is the natural bridge from ILCP
to DCP because the Home import price is now set by the Foreign exporter and, for the unilateral
Home tariff, the tariffed Foreign-to-Home price-setting block is the same one that appears under
DCP. The Home response again crosses zero, from +49.49 to —4.98 basis points. Finally, under
Home-currency DCP—the pricing environment motivated by the dominant-currency evidence—the
response changes from +57.59 to —4.29 basis points. Thus ILCP and full LCP do double duty: they
make the mechanism progressively easier to understand on the way to DCP, and their own zero
crossings are cross-pricing-regime robustness checks showing that the result is neither importer-
specific nor peculiar to dominant-currency asymmetry. The same qualitative sign pattern survives
changes in country size. Section 7.1 treats the steady-state-distortion exercise separately, defines
the Distorted specification as one with neither producer nor importer markup-correcting subsidies,
and re-solves ILCP under that definition.

The policy implication is especially transparent in a U.S.-like calibration. We set v = 0.27
to match the U.S. share of world current-dollar GDP, and with v = 0.30 this implies a Home
import expenditure weight of v(1 — v) = 0.219. The latter is close to the 22.3 percent average
ratio of U.S. imports of goods and services to personal consumption expenditures (PCE) over
2000-2025; importantly, that match is an implication of v and v, not a separate calibration target
[23, 27]. Under the empirically motivated DCP-PostTP configuration, the tariff-imposing country
optimally lowers its policy rate on impact, and this conclusion is essentially unchanged by whether
the steady-state markup distortion is removed: the impact response is —6.34 basis points with the
markup-correcting producer subsidies and —6.30 basis points without them. Under DCP-PreTP,
by contrast, the same U.S.-like calibration calls for monetary tightening, with impact responses of
+90.59 and +89.15 basis points, respectively. The PreTP result is therefore qualitatively consistent
with the tightening obtained by Bergin and Corsetti [6]; our results do not contradict their policy
conclusion under that pricing convention. Holding DCP fixed, what changes the prescription is the
location of the tariff relative to the sticky price. Under PostTP the tariff-inclusive Home-currency
destination price is sticky and the Foreign exporter absorbs the tariff through its net-of-tariff
revenue margin. Thus the focal DCP—PostTP case combines the dominant-currency regularity
documented by Gopinath et al. with the tariff-incidence pattern motivating PostTP, and that
combination is sufficient to turn the optimal impact response from tightening to easing.

The central contribution is stronger than showing that an additional pricing assumption changes
the quantitative transmission of tariffs. We identify an overlooked dimension of the nominal pricing
contract that can determine the sign of optimal monetary policy: whether the tariff is imposed
outside a sticky tariff-exclusive price or is included inside the sticky purchaser-facing price. This
distinction is easy to miss because it is usually embedded in the price-setting convention rather
than treated as a separate economic dimension. Yet, holding fixed the invoicing-currency regime



and the consolidated household-side tariff wedge, moving the tariff from one side of the sticky
price to the other changes the private-sector implementability constraint faced by the Ramsey
authority and can reverse the policy prescription from tightening to easing, or vice versa. The
mechanism is simple once the distinction is made explicit, but its consequence is first order: policy
conclusions obtained under a given pricing currency can depend qualitatively on where the tariff
enters the nominal pricing problem. The welfare criterion determines which output, inflation,
and relative-price deviations matter, while the PreTP-PostTP price-setting constraints determine
which combinations of those objects are feasible in the short run.

The sign reversal also survives a broad set of within-model robustness checks. It remains present
when the tariff innovation is reduced from 20 to 5 percentage points, when trade openness is varied,
and when the markup-correcting subsidies are removed. Across the elasticity exercises, ILCP and
full LCP retain a zero crossing throughout the reported range. DCP retains it through n = 2.9 in
the equal-size economy and through the determinate n = 2.4 U.S.-size case, but becomes sensitive
at still higher substitutability. A separate robustness question is whether the sign reversal is merely
a feature of our parsimonious private economy or instead survives substantial model enrichment.
We address that question while controlling separately for the international policy game. Motivated
by the fact that Bergin and Corsetti [6] solve their quantitative model cooperatively, we first re-
solve the equal-size Baseline at the Benchmark Parameterization under cooperative Ramsey policy.
The zero crossings disappear, showing that policy coordination is itself an important margin. This
observation also means that the absence of a sign reversal in the original cooperative Bergin—
Corsetti environment cannot by itself be attributed to its richer trade and production structure.
We therefore perform the sharper comparison: we hold the Bergin—Corsetti private economy fixed
and solve it under the national Nash-Ramsey policy game under commitment used in our two-
country analysis, following Faia and Monacelli [17]. The sign reversal returns under both full
LCP and DCP, with the tariff-imposing country’s impact response changing from +576.61 to
—20.57 basis points and from +222.67 to —9.00 basis points, respectively. This is our strongest
external-model robustness result: even after moving from the parsimonious Calvo model to the
substantially richer Bergin—Corsetti economy, the PreTP—PostTP sign reversal survives when the
policy game is held fixed. The cooperative comparison then identifies international coordination
as a separate determinant of whether the timing-induced change in stance crosses zero. Trade
structure clearly matters for the magnitude and transmission of tariff shocks, but our comparison
points to a more fundamental determinant of the sign of optimal monetary policy: how the tariff
enters the marginal-cost or net-revenue margin in the relevant sticky-price-setting problem. In this
sense, our results redirect attention from the richness of the trade block itself to the location of
the tariff within the nominal pricing problem.

The rest of the paper is organized as follows. Section 2 relates the analysis to the tariff—
monetary-policy and international-pricing literatures. Section 3 uses small-open-economy ILCP to
isolate the LCP and PreTP—PostTP mechanism in its simplest form. Section 4 introduces the two-
country national Nash—Ramsey model, retains ILCP as a first check, then moves to exporter-set full
LCP as the bridge to DCP before presenting the dominant-currency block. Section 5 presents the
equal-size Baseline and shows that the timing-induced zero crossing occurs under ILCP, full LCP,
and DCP, providing cross-pricing-regime robustness while progressively approaching the focal DCP
environment. Section 6 repeats the analysis for a U.S.-like country size, v = 0.27, while retaining
the Baseline subsidy configuration. Section 7 provides further robustness checks over steady-state
distortions, tariff size, the trade elasticity, country size, and trade openness before turning to the
Bianchi—Coulibaly external-model check, the role of international policy coordination, and the
richer Bergin—Corsetti [6] model. Section 8 concludes.

2 Related Literature

This paper belongs first to the relatively small recent literature on optimal monetary policy in the
country that imposes a tariff. Bergin and Corsetti [6] study cooperative Ramsey stabilization under
PCP and extend the analysis to exporter local-currency and dominant-currency pricing. For the



tariff-imposing country, their principal PCP and exporter-LCP results imply monetary tightening.
Their LCP specification is exporter LCP: exporters set destination-specific sticky prices in the
buyer’s currency and the tariff is imposed on top of that exporter-set price. In the terminology
of the present paper, this structure is closest to full-LCP PreTP. Monacelli [25] derives optimal
policy for import and export tariffs in a small open economy, while Werning, Lorenzoni, and
Guerrieri [28] study tariffs on imported intermediate inputs as cost-push shocks. The later Bergin—
Corsetti analysis [7] emphasizes exchange-rate management in the cooperative stabilization of
unilateral tariffs, and Auray, Devereux, and Eyquem [2] study monetary-rule design when tariffs are
endogenous strategic choices. These contributions show that the monetary stabilization of tariffs
depends on the real and nominal structure of the open economy. Our focus within this literature
is deliberately narrower: we ask whether international pricing behavior itself can determine the
sign of the optimal policy response.

Bianchi and Coulibaly [8] provide an important comparison precisely because their scope is
different. International pricing behavior is not the object of their analysis. Their reference specifi-
cation is a small-open-economy Ramsey model with Rotemberg rigidity in Home producer prices
and lump-sum rebates of tariff revenue. The tariff creates a fiscal externality because private
import decisions respond to the tariff-inclusive price whereas the tariff payment is a domestic
transfer from the social point of view. Their optimal policy is therefore expansionary relative to
the look-through allocation in the sense that the Ramsey authority raises employment and im-
ports and tolerates more Home-producer inflation. This allocation-based characterization should
not be read mechanically as a statement that the impact nominal policy rate must fall. Section
7.5 extends their environment with importer local-currency pricing and applies the same PreTP-
PostTP distinction as in Section 3. The exercise is useful because it asks whether tariff timing
can still determine the sign of the optimal nominal-rate response when the real welfare mechanism
is the Bianchi—Coulibaly fiscal externality rather than the pricing mechanism in our parsimonious
Baseline specification.

A second strand shows directly that tariff transmission depends on international pricing be-
havior. Hwang and Turnovsky [22] compare PCP and LCP in a two-country tariff model and
show that real effects can differ sharply across pricing regimes. More recently, Auray, Devereux,
and Eyquem [3] compare PCP, LCP, and DCP and show that invoicing currency has first-order
effects on the response to a unilateral tariff. Bergin and Corsetti [6] are especially close to our
question because they analyze optimal monetary policy under alternative pricing currencies, in-
cluding dominant-currency pricing. Their analysis establishes that the currency in which the sticky
international price is set matters for the monetary-policy prescription. Our contribution is to ask
whether the position of the tariff relative to that sticky price matters separately.

The empirical pricing literature motivates both dimensions that define our focal DCP—PostTP
specification. Gopinath, Itskhoki, and Rigobon [20] document that exchange-rate pass-through
depends strongly on the currency of invoicing, and Gopinath et al. [21] show that dominant
currencies, especially the U.S. dollar, govern a large share of international price adjustment and
transmission. This evidence motivates DCP. Separately, Amiti, Redding, and Weinstein [1] docu-
ment very high pass-through of U.S. tariffs into domestic import prices, while Cavallo, Gopinath,
Neiman, and Tang [10] find high pass-through at the border but much more muted retail-price
adjustment, with part of the tariff absorbed through lower margins, together with adjustment in
pre-tariff export prices under retaliatory tariffs. These findings motivate PostTP by showing that
tariff incidence can be absorbed in margins or net-of-tariff prices while purchaser-facing prices
adjust more slowly. They do not constitute a structural estimate of our PostTP specification, and
we do not claim otherwise. The point is that the empirical literature supports the two relevant
pricing dimensions separately; our DCP—PostTP model combines them. We reach that focal case
in steps. ILCP is the simplest environment in which LCP and the PreTP—PostTP distinction can
be understood, including in a small open economy. Full LCP then moves price setting from the
importer to exporters and, for the tariffed Foreign-to-Home transaction, has the same reset-price
block as DCP. These intermediate regimes therefore have a dual role: they clarify the mechanism
on the way to DCP and, because the interest-rate response also crosses zero in each of them,



provide cross-pricing-regime robustness for the central timing result.

An earlier border-tax literature already separates tax-inclusive from tax-exclusive nominal rigid-
ity. Buiter [9] makes this distinction explicitly. Barbiero, Farhi, Gopinath, and Itskhoki [4] provide
an especially close pricing precedent, but only for part of our architecture. In their benchmark
LCP specification, destination-currency consumer prices are preset inclusive of the border adjust-
ment, so the border tax is absorbed through the exporter’s net receipt during a price spell. In
our terminology, this is closely analogous to full-LCP PostTP. Their DCP specification is different:
both import and export border prices are sticky in dollars, and on the U.S. import side the bor-
der adjustment is applied to the preset dollar border price, so the purchaser-facing import price
responds immediately to the tax. In our terminology, that tariffed Foreign-to-Home block is anal-
ogous to PreTP, not PostTP. Our DCP-PostTP specification instead makes the tariff-inclusive
dominant-currency destination price itself sticky. Barbiero et al. also consider an alternative LCP
formulation in which the border tax is levied on top of the initially preset import price, reinforcing
the point that the location of the tax relative to the sticky price and the currency of price setting
are distinct dimensions. Their setting concerns a border-adjustment tax reform under rule-based
monetary policy rather than a unilateral import tariff under Ramsey policy, and does not conduct
our systematic PreTP—PostTP comparison across ILCP, full LCP, and DCP.

This distinction is orthogonal to the invoicing-currency distinction. A model can feature DCP
and still be PreTP if the tariff is simply added on top of a sticky dominant-currency exporter
price, as in the Bergin—Corsetti convention. Conversely, a PostTP model can be formulated under
importer LCP, full LCP, or DCP. The pricing architecture therefore has two separate dimensions:
the currency and identity of the sticky price setter, and the location of the tariff relative to that
sticky price. Our results show that the second dimension can overturn the policy implication
associated with the first.

The broader open-economy monetary literature provides the welfare logic for this comparison.
Devereux and Engel [15] show that the optimal degree of exchange-rate flexibility depends fun-
damentally on whether prices are set in producer or local currency. Corsetti, Dedola, and Leduc
[12, 13] emphasize that incomplete pass-through introduces additional stabilization margins, in-
cluding LOOP and international relative-price misalignments, that are absent from the standard
PCP case. Corsetti, Dedola, and Leduc [14] provide a particularly sharp example in which the op-
timal monetary stance changes sign with the degree of exchange-rate pass-through. Fujiwara and
Wang [18] solve cooperative and noncooperative Ramsey problems under LCP and use quadratic
national welfare representations to make the output, inflation, and LOOP stabilization margins
transparent. Their work is an important methodological precedent for the welfare decomposition
used below. In the present paper, the nonlinear national Nash—-Ramsey system determines the
policy allocation, while the Benigno—Woodford criterion is used to interpret the welfare margins
behind that allocation.

To our knowledge, existing work has not directly compared Ramsey-optimal monetary policy
for the tariff-imposing country under PreTP and PostTP across importer LCP, full LCP, and
DCP. The PreTP/PostTP comparison therefore asks whether the sign of the monetary-policy
prescription is robust to an empirically motivated difference in where nominal adjustment occurs
along the pricing chain. It is not. The timing convention changes the relevant Phillips curve and
can reverse the sign of optimal monetary policy, with the direction of the reversal depending on
whether pricing is importer LCP, full LCP, or DCP.

3 Small open economy: importer LCP and the tariff-timing
mechanism

We begin with the small open economy because it isolates the tariff-timing mechanism from foreign
monetary feedback and strategic interaction between national planners. Importer local-currency
pricing (ILCP) is the simplest device for understanding both LCP and the distinction between a
sticky tariff-exclusive and a sticky tariff-inclusive purchaser price, and it can be analyzed without



building the full two-country exporter-pricing structure. This is a pedagogical choice: ILCP is not
intended to approximate DCP. Its result will also serve as the first leg of the cross-pricing-regime
robustness comparison once we move to full LCP and DCP. PCP is retained only as a control in
the figure.

3.1 Environment

The small-open-economy environment follows Monacelli [25] in its CES consumption structure,
complete international risk sharing, lump-sum rebate of tariff revenue, and Calvo Home-price
block, but it is not identical to his model. There are two differences that matter for the Ramsey
problem. First, Monacelli characterizes optimal policy from a steady state with the market-power
distortion; in the terminology defined in Section 4.5.2, that is a Distorted specification. Our Base-
line specification instead uses constant markup-correcting subsidies to remove the producer and,
under ILCP, importer monopoly-markup distortions. Second, we retain variety-level production
and the associated Calvo price dispersion in the aggregate labor requirement and in the Ram-
sey problem.! We also add importer local-currency pricing in order to isolate the tariff-timing
mechanism.
The Home household has period utility

1+¢
Aggregate consumption is the CES index
_ _ n/(n—1)
Cy=|(1- U)l/ncl(ﬁ}?,t /n + vl/"C}?t /n 7 (2)

where Cpr; and Cp,; are Home consumption of Home and Foreign goods, respectively, and v € (0, 1)
is the CES weight on Foreign goods; at the normalized zero-tariff steady state it is also the import-
expenditure share and hence a measure of openness. If Py ; is the Home producer-price index and
Pr, is the tariff-exclusive Home-currency price of Foreign goods, the corresponding consumption-
price index is

)
Po= (1= v)Py" + vl .

(3)
Here ﬁgt = (1 + 7am,¢)Pr is the purchaser-facing, tariff-inclusive import price.
In nominal terms, the representative household’s budget constraint can be written

Py +Cht + ﬁF,tCF,t + Z ft,t+1(ht+1|ht)Bt+1(ht+1) = By + W N, + PR, + T3, (4)

ht+1

where By, is the portfolio of state-contingent nominal claims, & ;i is the corresponding state
price, PR; denotes nominal profits, and 7; denotes lump-sum transfers, including rebated tariff
revenue. The household-side accounting in Eq. (4) is common to PreTP and PostTP. In either
convention the Home household purchases the Foreign good at ﬁF,t, and tariff revenue is returned
through the lump-sum transfer 7;. The timing convention therefore does not create a different
household budget constraint or a different household-side tariff wedge. What changes is which
nominal price is sticky and, consequently, where an unanticipated change in the realized tariff
is absorbed. Any resulting change in firm profits enters household income through PR;; this is
an endogenous change within the same budget constraint rather than a change in the budget
constraint itself.

IMonacelli [25] writes the variety-level production technology in the main text as Yz(j) = F(Nt(j)). However,
the first-order conditions reported in his Appendix C appear to use the aggregate relation Y; = Ny in the Ramsey
problem. With Calvo price dispersion, this suggests that price dispersion is effectively ignored, or equivalently set
to one, in that step. We retain the price-dispersion term explicitly when solving the Ramsey problem.



The intratemporal optimality condition between consumption and labor is
— = C\NY. (5)

The within-period expenditure allocation also implies Cy = (1 — v)(Pu/P) "C, and Cpy =
’U(PFJg/Pt)inCt.
The inflation rate of the purchaser-facing import price satisfies

TRt = Trt + ATarg, (6)

where Azx; = x; — x4_1 denotes the first-difference operator.
Complete international risk sharing under log utility is

VS = %g(styTM,t)y (7)
t

where S; = Pp,/Pu, is the Home ex-tariff relative price of imports and ¥, = EPr /Pr, is the
Home LOOP gap. Here &, denotes the nominal exchange rate, expressed as units of Home currency
per unit of Foreign currency, and Pf, denotes the Foreign-currency price of Foreign goods at the
border. If the law of one price holds at the border, Pr; = 5tP;‘,t and hence ¥; = 1. Importer
LCP allows ¥; # 1 away from the flexible-price allocation. Here G(S¢, Tare) = Pi/ P, denotes
the Home CPI-PPI ratio. Using Eq. (3), this ratio can be written as

1/(1-n)
G(St,mp) = [(1—v)+o(l+ TM7t)1_"Stl_"] .

Home goods-market clearing is

Yo = (1— 0)G(Sy, s )°Cs + v [ —25 ) o (8)
=(1- T, .
t t, TM,t) Ot [ t
The experiment sets 7x ; = 0 and holds C} fixed. The household Euler equation is
1 -3 Ctg(St’TM,t) (9)
1+ Ci11G(Set1, T+ 1) M Ee41

We assume that an analogous Euler equation holds for the Foreign household. Combining the
Home and Foreign Euler equations with complete international risk sharing yields the uncovered
interest parity (UIP) condition

Ei(Et41)

&
where 4} denotes the Foreign nominal interest rate. Equation (9) is an implementation constraint,
not by itself an explanation of the sign of optimal monetary policy; the sign is determined jointly
with the timing-specific price-setting constraints below.

Each Home variety is produced according to the linear technology

Yi() = AeNi (4)-

CES demand for variety j is Y;(j) = (Pu.+(j)/Pus) °Y:. Aggregating labor across producers
therefore gives

1+, = (1+1})

YiZm,y

N:
t A,

where Zp, = fol(PH,t(j) /Pr+) " °dj denotes Home producer-price dispersion and A; denotes pro-
ductivity. We retain this price-dispersion term explicitly when solving the Ramsey problem. We
assume A; = 1 throughout the paper.

The zero-tariff, zero-inflation deterministic steady state is normalized to

S=0U=C=Y=N=1. (10)

EN |



3.2 PCP

Before introducing ILCP, it is useful to state producer-currency pricing (PCP). Under PCP a Home
producer sets its price in Home currency and there is no separate sticky import-price block. If a
Home producer resets its price at ¢ and does not reset again before ¢t + k, the resetting producer
solves

II'IE'laX Et Z ekAtﬂg_‘_k I:.PH’t - (]. - T)PH,t—i-kMC:.Fk} K+k|t7 (].].)
ot k=0

where Y; s = (P .t/ Pu.t+x) ¢Yiik is demand in period ¢+k for a variety whose price was reset at
t,and Ay ¢4k = B%(Ct/Ciir) (P Pryr). Here M Cy is nominal marginal cost and MC] = MCy /Py,
is real marginal cost, with deterministic steady-state value MC". Since M Ci1, = Wiy /A1, the
household intratemporal condition in Eq. (5) and Piyx/ P i+t = G(St+k, Tar,e+k) imply

Cirk NS G (Stvk, Th e k)
HPRE s 2 = Ct+ka+kg(St+k,TM,t+k),
t+k
where the second equality uses A;yr = 1. The first-order condition can be written with the

producer’s chosen reset price on the left-hand side:

E: Y ne 00 At Yesk)e Prer s MCY
E; Zzio 0kAt,t+kK:+k\t .
where Mp = ¢/(e — 1) is the desired producer markup. Define py: = PH,t/PH’t, Ku: =

ﬁ%’tEt Z;‘;O ekAt,tJrkY;H—k\ta and Zg = (ﬁfﬁ[,t/PH,t)Et Z;‘;O ekAt,tJrkY;S—o—k\tPH,tJrkotr_Ark~ Using
these definitions, Eq. (12) can be written compactly as

Pyi=(1—-71)Mp (12)

Linearization of the producer reset-price condition and the Calvo price law gives
Tt = BB 1 + Kmey. (13)

Here mg, =logly,, = log(Pu,i/Pu—1), mc; =log(MCy/MC™), and k = (1 —60)(1 — 36)/0. We
impose the same Calvo parameter 6 on the importer price-setting block below, so x is the common
Phillips-curve slope for the producer and importer blocks. PCP therefore contains only the Home
producer-price rigidity.

3.3 ILCP price setting: PreTP and PostTP

Relative to PCP, ILCP introduces a Home importer that sets a separate local-currency destination
price for Foreign goods. The PreTP formulation follows the low-pass-through importer-LCP setup
of Monacelli [24]; the Home producer-price block remains the PCP block above. The PreTP-
PostTP distinction is entirely about which import price is the object of the importer’s Calvo reset
problem. Under PreTP, the importer optimizes the ex-tariff reset price Pr;. Under PostTP, the

importer optimizes the cum-tariff reset price P Fit-

To distinguish the timing convention from the product-variety index, let P € {PreTP, PostTP}
and denote the demand faced by an importer whose price was reset at ¢ and remains unchanged
through t + k by C;f, Specifically, CE*TF = (Pr,;/Pp4ix) 5 Cp 4k, whereas CEOTE =

- t+k|t Fit+klt = Ft+k|t
(ﬁF,t/ﬁF,Hk)_EMCF,t-s-k-
The resetting importer solves
0o
PreTP: maxE¢ Y 0¥Ayik [Pro— (1— 170)ExPh k] Coxlie (14)

Pre o



POStTP : maxEt Zg At t+k rpt — (1 — T[)(l + TM™M t+k)gt+kPFt+k:| C}li_"c;s_it_’llgllz’ (15)
Prt k=0

Equations (14) and (15) make the distinction explicit. In Eq. (14), PreTP means that the importer
optimizes the ex-tariff price Pp;. In Eq. (15), PostTP means that the importer optimizes the cum-

tariff price P r¢. Thus PreTP makes the ex-tariff import price sticky, whereas PostTP makes the
cum-tariff import price sticky.

The first-order conditions can be written directly in terms of the prices chosen by the resetting
importer:

E¢ Zk 0 o Ay t+kCF t+k|t€t+kPF t+k
E, Zk:o o ‘/\75,75-*-’f01!1~2 tf}?\t 7
E¢ Y o0, 08 A t+k050ts_ﬁ;£|lz(1 + T4k Etrk Pp )

PostTP
E, Zk 0 0% Ay t+kCF k|t

PreTP: Pp;=(1—1)M; (16)

PostTP : Fﬂt =1 —-m)M; (17)

Here, the desired monopolistic-competition markups are Mp = ¢/(¢ — 1) for Home producers
and M; = ep/(epm — 1) for importers. Under PreTP, define ﬁTfTP Pry/Pry, ICPrETP =

(PR )M By 3000 0F Ay Ol and ZEETY = (B ") /PR )Ee 3007 0 Ay t+kCFt+k:|t5t+kPF 4

Equation (16) can then be written compactly as

PreTP

~PreTP
pFr;e (1 - TI)MI ICPreTP :

Under PostTP, define pEostTF = PF t/PFt, ICPOStTP = (ﬁf’tStTP)EMEt Yoo 9’“At¢+k0};‘ﬁ£§, and

Zpett = ((ﬁ?tStTP)EM/PF,t)Et > heof At,t-{-kcggizﬁ(l +7a,+8) €48 Ppr 4 1,- Equation (17) can
then be written compactly as

ZPostTP

~PostTP
Drt =1 - 1)Mi—555717 KPostTP

The constant markup-correcting subsidies are distinct from the time-varying import tariff. In
the Baseline specification we set 7 = 1/¢ and 77 = 1/ep. Consequently (1 — 7)Mp = 1 and
(1 —77)M; =1, so both deterministic monopoly-markup distortions are removed.

Written this way, the two first-order conditions have the same discounted-demand structure
but differ in the object whose expected path is averaged into the reset price. In PreTP, the reset
price is tariff exclusive and the statutory tariff never enters the importer’s marginal acquisition
cost. In PostTP, the reset cum-tariff price reflects the entire expected future path of tariff-inclusive
acquisition costs over the stochastic duration of the price spell. Each future tariff rate is weighted
jointly by Calvo survival, the stochastic discount factor, and future demand, rather than by a
simple arithmetic average or by the tariff rate at any particular date. Hence the tariff compresses
the non-reset importer’s markup under PostTP but not under PreTP.

The accounting behind this PostTP margin compression is important. If an importer resets at
t and cannot reset through t + k, the purchaser-facing price of that variety remains at the preset

level P r,+ even though the tariff actually levied in period ¢t + k is 7as4%. The Home household
therefore continues to pay the preset cum-tariff price for that variety. At the same time, Eq. (15)
shows that the importer’s landed acquisition cost is proportional to (1 + TM,t+k)€t+kP;*,t 4+, Thus
a higher realized tariff during the Calvo spell is not mechanically added to the household’s price;
with the cum-tariff price fixed, it is absorbed by a lower importer margin and hence lower importer
profits, with the converse for a lower tariff. Tariff revenue is still rebated through T;. Accordingly,
PostTP changes the importer’s price-setting constraint and profit income, but not the form of the
household budget constraint in Eq. (4).



The Calvo price-index laws are

PI}“,_tEM = OP};iﬂf +(1- G)F;‘QEMa PreTP, (18)
~ ~ —=l—¢
Pyt = 0P %Y + (1 - 0)Pp, M7 PostTP. (19)

The Calvo formulas are mechanically identical, but they describe distributions of different nom-
inal objects: Eq. (18) evolves the tariff-exclusive price index Pg,, whereas Eq. (19) evolves the
purchaser-facing cum-tariff index ﬁp,t. Thus the same Calvo parameter does not imply the same
short-run pass-through of the tariff. Linearizing the reset-price condition and the corresponding
Calvo law gives

TEt = ﬁEtTrF,t—i-l + Kﬂ/)t, PI'GTP, (20)
Trt = BETp 41 + Ky, PostTP, (21)

Here 1; = log(¥;/¥) denotes the log deviation of the LOOP gap from its deterministic steady
state. Equations (20) and (21) have the same common slope x defined in Section 3.2 and the
same LOOP-gap real term, but the inflation variable on the left-hand side differs. PreTP stabilizes
tariff-exclusive import-price inflation 7 ;; PostTP stabilizes cum-tariff import-price inflation g .
Rewriting PostTP in the same tariff-exclusive coordinate therefore introduces the current and
expected future change in the tariff directly, as shown next. Using the definition of Pg,, the
PostTP equation in the same tariff-exclusive inflation coordinate becomes

g = BEmp 41 + Ky — ATare + BEATA 141 (22)
This is the central theoretical distinction. PreTP and PostTP face the same flexible-price tariff
wedge, but they impose different nominal constraints on the Ramsey allocation.

3.4 Ramsey policy and welfare interpretation

Following Monacelli [25], we state the nonlinear Ramsey problems under PCP and ILCP explicitly.
Under PCP, the SOE Ramsey authority solves

ot N;*¢
E log Cy —
P B ;5 08 Ct — T2 (23a)
subject to (68)—(76) with ¥, =1, ir > 0.

Under ILCP, the authority instead solves

[e’s) Nl—HP
max B ' (logC — 13r<p

ILCP,P
{Xt }tZO t=0

(23b)

—(82 = PreTP
subject to (68)—(76), i; >0, {(77; (82), P = PreTP,

(83)-(88), P = PostTP.
Let P € {PreTP, PostTP}. The period-t choice sets are
XtPCP = {Ct7 Sta Nt7 }/ta ita HH,taﬁH,t; ICH,t; ZH,ta ZH,t}y
XtILCP;P = XtPCP U {\Ijta H?,mﬁ?,m K:g,tv Zg,m ZF,t}-

Relative to PCP, ILCP adds the LOOP gap ¥, and the sticky import-price block to the planner’s
choice set. In particular, import-price inflation H?t becomes an additional Ramsey choice vari-
able. The underlying sticky nominal object, however, depends on tariff timing: under PreTP, the
tariff-exclusive import price Pr is sticky and HE{?TP = Pp/Pp 1 is the corresponding import-

price inflation rate, whereas under PostTP, the tariff-inclusive purchaser price ﬁEt is sticky and
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H??ftTP = ﬁpﬂg / ﬁF,t—l is the corresponding purchaser-price inflation rate. Accordingly, the plan-
ner chooses tariff-exclusive import-price inflation under PreTP and tariff-inclusive purchaser-price
inflation under PostTP. The remaining variables ﬁ?t, ICﬁt, Zﬁt, and Zr; implement the corre-
sponding nonlinear Calvo block.

Here Z + and ZF; denote producer- and importer-price dispersion, respectively. The recursive
representations of the K/ Z variables, together with the full nonlinear implementability system and
FONCs, are given in Appendix D.1.

To make the social planner’s stabilization objective transparent, it is useful first to display the
PCP welfare cost function. Under the Baseline, the welfare-relevant output object is common to
PCP and ILCP, so we use y;’ and ¢;° = y; — y;’ without a pricing-regime superscript throughout
this section.? Under PCP there is no sticky importer-price block, and the second-order period loss
is

L7OPPCE = Z A (1) + Amrmh ] -

N |

Thus, under PCP the planner trades off stabilization of the welfare-relevant output gap against
stabilization of Home PPI inflation. For interpretation, the corresponding second-order welfare
criterion under ILCP can be written

LiOPP = %[Ay(g}?)Q + Ay () + Ar il + Arp(nf,)?|, P € {PreTP,PostTP}, (24)
Relative to EtS OEPCP g, (24) changes the set of welfare-relevant target variables: ILCP retains
the welfare-relevant output gap and Home PPI inflation, and adds the welfare-relevant LOOP-gap
deviation and sticky import-price inflation. In particular, the import-price target is mr; under
PreTP but 7+ under PostTP. Thus the PreTP-PostTP distinction operates through which sticky
import-price inflation rate the planner stabilizes, rather than through a different weight on the
common PCP margins.

Here y; = log%. Let the I' coefficients below denote the symbolic cross coefficients implied by
the Benigno—Woodford second-order welfare representation.?
w Tyy Lynm T

yX
Ay 1/% ,y TM,t Ny TX ty ( )

Y

The dependence of y;” on 9, Tar+, and Tx ¢ can be related directly to the demand components of
Eq. (8). From the definitions of S; and Py,

&Py

v, S, = .
ot Prit

n
Log-linearizing the Foreign-demand component of Eq. (8), EX; = v (ﬁ;itt) Y, around the

zero-tariff deterministic steady state gives

exy =N+ st — Tx) + ¢

Here s; = log(S;/S) denotes the log deviation of the ex-tariff relative price of imports from its de-

terministic steady state. With ex; = log %))(g and ¢; = logg—z, Oex /0y =n > 0. Thus an increase

in ¥, lowers the Home producer price relative to the Foreign-good border price and shifts Foreign
expenditure toward Home goods, raising Home output. The welfare reduction correspondingly

2This notational simplification is specific to the Baseline with markup-correcting subsidies. When the producer
and importer subsidies are removed in Section 7.1, the corresponding PCP and ILCP second-order welfare repre-
sentations are regime specific, so their welfare-relevant output objects need not coincide.

3Following Monacelli [25], in log-linear and second-order expressions 7Tm,t and Tx ¢ denote the log deviations of
the corresponding gross tariff wedges. Around the zero-tariff steady state, these coincide to first order with the
tariff rates.
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has I'yy > 0 under the Benchmark Parameterization. Likewise, log-linearizing the Home-demand
component of Eq. (8), Cu ¢ = (1 — v)G(St, Tar,¢)"Cl, around the same steady state gives

cHt = Ct +nu(se + Tase).

With ¢y = log%’gt and ¢; = log%, Ocpt/0Tm e = nv > 0. Here EX, Cy, C, and C* denote their
deterministic steady-state values. A higher import tariff raises the purchaser-facing relative price
of Foreign goods and shifts Home expenditure toward Home goods; this is reflected in I'yps > 0.

By contrast, Jex;/01x + = —n < 0, so the direct expenditure-switching effect of a higher export
tariff is to reduce Foreign demand for Home goods and Home output. Nevertheless, evaluation of
the symbolic Benigno—Woodford coefficient under the Benchmark Parameterization gives I'yx > 0.
This is not a contradiction: I'yx is a coeflicient of the welfare center, not the derivative of goods
demand. It is obtained only after the second-order utility, CPI, goods-market, and producer price-
setting restrictions are combined; those welfare terms overturn the direct negative demand effect
of the export tariff. The distinction is also visible in the footnote below, where the export-tariff
coefficient in flexible-price natural output is negative. There is no PreTP/PostTP superscript on
yy’ because these output-side coefficients are common to the two timing conventions.

The welfare-relevant LOOP-gap deviation is 1&2" P o= Wy — 1y P where 1y’ P is the welfare-
relevant LOOP gap, which is given by

w,P _ FEM + Tyy Ty /Ay Pyx +Typlyx /Ay
e = A TM,t + A TX t-
P P

(26)

The direction in which the two tariffs shift the welfare-relevant LOOP gap ), P can be traced
directly to Eqs. (7) and (8). Log-linearizing the risk-sharing condition in Eq. (7) around the
zero-tariff deterministic steady state gives

Y+ se=ci—c; +v(se+ Tag).

Thus, for given ¢, — ¢} and s, a higher import tariff raises the CPI-PPI ratio G(S;, Tas,+) and there-
fore raises the LOOP gap ;. The export-tariff effect follows from the Foreign-demand component
of Eq. (8) derived above,

ex, =N+ st — Tx) + ;-

A higher export tariff lowers Foreign demand for Home goods at a given v;; offsetting this
expenditure-switching effect requires a higher, rather than a lower, LOOP gap. Equivalently,
for given exy, s¢, and ¢, the equation implies diy;/drx ; = 1. Hence both tariffs raise the welfare-
relevant LOOP gap v, "7 under the Benchmark Parameterization, although through different de-
mand margins: the import tariff through the Home CPI-PPI ratio and the export tariff through
Foreign expenditure switching. The superscript P is needed only for the import-tariff component:
PreTP and PostTP change how the import tariff enters the importer price-setting restriction and
hence FZZM, whereas the export-tariff component is common to the two timing conventions. Ap-
pendix F gives the general square-completion construction.

Although the Baseline subsidies eliminate the producer and importer monopoly-markup dis-
tortions and the deterministic steady state has zero tariffs, welfare-relevant output y;* does not
in general coincide with logarithmic flexible-price natural output y* after a tariff innovation.*

4Let Yy = log(Y;*/Y). Under flexible producer and importer prices in the Baseline, mc;’™ = 0 and ¢ =
log(¥7/¥) = 0. The first-order versions of Egs. (7) and (8) then imply

n _ v(l —v)(n— D)Tare — nuTx s
T I+ o{l+ (- Do —-v)}

By contrast, evaluating Eq. (25) at the flexible-import-price allocation gives

Tym Iyx
w ] Y
U |y = A, M

’Tth.
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Section 7.1 relaxes the markup-correction assumption by removing the producer and importer
subsidies and checks whether the main sign results survive.

Following Monacelli [25], we set § = 0.99, v = 0.30, n = 1.5, ¢ = 3.8, and 6 = 0.8. We set
the importer elasticity to ep; = 3.8 and, as imposed above, use the same Calvo parameter 6 for
the importer sector. The inverse Frisch elasticity is ¢ = 2.2. Tariff persistence is 0.7, and the
tariff innovation raises the Home import tariff by 20 percentage points on impact. Thus the basic
parameterization is borrowed from Monacelli’s November 2025 calibration; the importer-pricing
block and the PreTP—PostTP comparison are the additions studied here.

The sticky import inflation variables are 73" = mp; and 73" = Tpy; 7, was defined
immediately after Eq. (13).

Table 1: SOE Baseline: PCP and ILCP welfare coefficients

Coefficients Ay Ay Ar Ar F
Target variable Yy 1,/3;” TH,+ TRt
Pricing PCP 1.6236 — 38.5689 —
Pricing ILCP 1.6236 0.5054 38.5689 27.1051

Notes: Ay = —20yy, Ay = Ay — T2, /Ay, Arir = (¢/K)(On — 045), and A p = —(ep/K)O47 . Under the
Baseline, the output coefficient A, and the Home-PPI coefficient A, f are common to PCP and ILCP, so no
pricing-regime superscripts are used. Aw is the pre-completion ILCP LOOP-gap quadratic coefficient, and Oy,
@ﬁs , and @f/[S are the corresponding Benigno—Woodford undetermined coefficients. The common Phillips-curve
slope is k because producer and importer prices use the same Calvo parameter.

Table 1 shows that the basic stabilization priorities are similar under PCP and ILCP. The
Home-PPI inflation weight, A, g = 38.5689, is much larger than the output weight, A, = 1.6236;
under ILCP the import-price-inflation weight, A; p = 27.1051, is likewise much larger than the
LOOP-gap weight, Ay = 0.5054. Hence, under both PCP and ILCP, the welfare criterion places
the dominant quantitative weight on stabilizing inflation rates associated with sticky prices. The
crucial distinction between PreTP and PostTP is which sticky import-price inflation rate enters
the ILCP criterion: tariff-exclusive import-price inflation 7p; under PreTP and cum-tariff import-
price inflation 7g; under PostTP. The welfare-relevant LOOP gap can also differ through FZM’
while the output-side coefficients are common to the two timing conventions.

Analytical benchmark: tariff location and the monetary stance. The pricing equations
imply a directional monetary-policy force before solving the full Ramsey system. Because A, r is
large relative to Ay, consider the limiting benchmark in which the planner stabilizes the relevant
sticky import-price inflation closely. Under PreTP this means 7r; ~ 0. Under PostTP it means
instead g ~ 0. Using Eq. (6) gives

TRt = —ATMJ, (27)

Since gy = Apgy, where prp: = log(Pp:/Pr), a positive tariff innovation therefore requires
a lower tariff-exclusive import price under PostTP than under PreTP, starting from the same
predetermined lagged price. From the LOOP-gap identity ¥; = 5tPf§,t /Pr,, for a given LOOP
gap this lower Pp; requires a lower Home-currency ex-tariff border price EtP;7t. Since Pr, is
exogenous in the small open economy, this means a lower &, that is, an appreciation relative to the
PreTP path. With the Foreign interest rate exogenous, UIP then maps this relative appreciation
force into a higher Home nominal interest rate, conditional on the expected future exchange rate.
PreTP lacks the requirement that the tariff be absorbed by the ex-tariff price and therefore carries
the opposite relative force, toward depreciation and monetary easing.

The same result is visible directly from the two Phillips curves. Rewriting PostTP in the
tariff-exclusive coordinate as in Eq. (22), the timing-specific term relative to PreTP is

—ATM7t + ﬂEtATM,t-‘,-l' (28)

Thus both objects are zero at the zero-tariff deterministic steady state, but their tariff-response coefficients need
not coincide. The markup-correcting subsidies remove the monopoly-markup distortions; they do not make the
time-varying tariff allocation identical to the welfare center of the second-order Ramsey criterion.
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If, to first order, the tariff follows E;7ast+1 = pTas,e, 0 < p < 1, then on impact from the zero-tariff
steady state Eq. (28) equals

—[1+ﬁ(1—p)] ™0 < 0. (29)

Hence PostTP shifts the ex-tariff import-price adjustment downward and, through the border-
price identity and UIP, shifts the monetary stance toward appreciation and tightening relative to
PreTP. This benchmark signs the timing-induced shift in the monetary-policy force; it does not
by itself assert that the complete Ramsey interest-rate response must have opposite signs, because
output, Home PPI inflation, and the LOOP-gap target remain part of the welfare tradeoff. The
quantitative question is whether this timing-induced shift is large enough to cross zero. The SOE
Ramsey solution below shows that it is.

3.5 SOE Baseline results

The SOE Baseline result is the first quantitative result of the paper. Figure 1 reports the impulse
responses to the 20-percentage-point Home import-tariff shock in the small open economy. It
compares ILCP under PreTP and PostTP, with PCP included as a control. To highlight the
central sign result, Table 2 summarizes the impact responses of the Home nominal interest rate,
in basis points from its deterministic steady state. Table 2 is a compact sign comparison, not

Table 2: SOE Baseline: Home impact nominal-interest-rate responses
Pricing regime  PreTP  PostTP
PCP control +18.56
Importer LCP  —75.95  457.68

a separate robustness exercise: PCP has no timing pair, while ILCP changes from easing under
PreTP to tightening under PostTP. Thus importer LCP generates a timing-induced zero crossing
already in the small open economy: the optimal policy switches from a 75.95-basis-point cut under
PreTP to a 57.68-basis-point increase under PostTP. Because Foreign consumption and Foreign
monetary policy are exogenous in the SOE, this result does not rely on a two-country strategic
monetary-policy interaction.

Figure 1 shows why the two interest-rate responses differ. Under ILCP PreTP, ex-tariff import-
price inflation is stabilized closely (Panel (e)). The tariff increase reduces consumption of Foreign
goods (Panel (n)), weakening import demand and putting downward pressure on ex-tariff import-
price inflation. Offsetting this pressure requires a higher domestic-currency ex-tariff import price
at the border, EtP;i,t. A nominal depreciation raises this border price and, through UIP, is imple-
mented by a lower Home nominal interest rate (Panel (a)). Under ILCP PostTP, by contrast, the
sticky object is tariff-inclusive import-price inflation rather than ex-tariff import-price inflation.
The tariff increase directly raises the tariff-inclusive acquisition cost of imports. Stabilizing the
sticky tariff-inclusive import price therefore requires a lower domestic-currency ex-tariff import
price at the border, & P ;. This requires a nominal appreciation, which, through UIP, is imple-
mented by a higher Home nominal interest rate (Panel (a)). Thus the change in tariff timing
reverses the required exchange-rate adjustment and, consequently, the direction of the optimal
nominal-interest-rate response. Note that under PostTP the LOOP gap nevertheless rises sub-
stantially (Panel (h)), while tariff-inclusive import-price inflation remains relatively stable (Panel
(f)). These responses are consistent with Eq. (21), since the relatively small Phillips-curve slope
limits the effect of the LOOP gap on tariff-inclusive import-price inflation.

Thus, under ILCP, the direction of the optimal nominal-interest-rate response depends on
whether the sticky retail import price is tariff exclusive or tariff inclusive. Under PreTP, the planner
lowers the Home nominal interest rate to induce depreciation and raise the domestic-currency ex-
tariff border price, thereby offsetting the downward pressure on the sticky ex-tariff import price.
Under PostTP, the planner instead raises the Home nominal interest rate to induce appreciation
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and lower the domestic-currency ex-tariff border price, thereby offsetting the direct upward pressure
of the tariff on the sticky tariff-inclusive import price. The sign reversal in the optimal nominal-
interest-rate response therefore follows from the opposite exchange-rate adjustments required to
stabilize the relevant sticky import price under PreTP and PostTP, rather than from a mechanical
response to CPI inflation.

Finally, Home PPI inflation is no longer stabilized as closely under ILCP as under PCP, under
either PreTP or PostTP (Panel (b)). Under PCP, Home PPI inflation is the dominant stabilization
target because its welfare weight is much larger than the output-gap weight. Under ILCP, the
planner must additionally stabilize the LOOP-gap distortion and sticky import-price inflation,
creating a trade-off with PPI stabilization. Consequently, PPI inflation need not remain close to
zero under ILCP.?

4 Two-country model and pricing regimes

4.1 Environment

A mass v of households resides in Home and a mass 1 — v in Foreign. The Home and Foreign
consumption indexes are

_ _ /(n=1)
Co = [wlf e+ wne (30)
. " " _ N . B n/(n—1)
Ci = @i ICH) T+ (i) (Cr )] (1)

where Cr,+ and CF,+ are Home household purchases of Home and Foreign goods, and C},, and Cj; ,
are the corresponding Foreign-household purchases. The expenditure weights are wp = v(1 — v),
wg =1 —wp, wi =vv, and wi =1 — wj. The associated Home CPI is

~ 1/(1—
P, = (WHP;[::’ + wFP};”> /(1=n) 7 (32)
with an exact starred mirror for Foreign. Thus the two-country model preserves the same CES
demand system and household-side tariff wedge as the SOE; what changes is that Foreign con-
sumption, prices, and monetary policy are now endogenous.

Financial markets are complete and tariff revenue is rebated lump sum. The Home and Foreign
authorities play a national Nash-Ramsey game under commitment in the allocation-game sense of
Faia and Monacelli [17]: each authority chooses its own complete contingent allocation while taking
the other country’s complete contingent allocation as given. The Baseline specification uses the
same markup-correcting subsidies as the SOE. We set 7 = 7* = 1/e¢ and, where importer sectors
exist, 7 = 17f =1/em,s0 1 —7)Mp =(1—-7")Mp =1and 1 —m)M; =1 -7 )M; = L.
Section 7.1 separately removes all of these subsidies.

Home real marginal cost is the SOE object MC{. For Foreign, let MC} denote nominal
marginal cost and define MC;”* = MC}/ Pp: ,, with deterministic steady-state value M C™*. Thus
the star alone distinguishes Foreign from Home marginal cost.

4.2 PCP and importer LCP

The PCP and importer-LCP pricing blocks are direct two-country counterparts of the SOE blocks
in Sections 3.2 and 3.3, so we do not repeat the same reset-price problems and first-order conditions.

5CPI inflation is also particularly well stabilized under ILCP PostTP (Panel (d)), although CPT inflation is not
itself a direct welfare target in Eq. (24). The higher nominal interest rate appreciates the currency and restrains
tariff-inclusive import-price inflation by lowering the importer’s border acquisition cost. At the same time, tighter
monetary policy reduces consumption and puts downward pressure on Home PPI inflation. The small remaining
increase in tariff-inclusive import-price inflation is therefore offset by the decline in PPI inflation, leaving CPI
inflation close to zero.
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Under PCP, the Home producer block is exactly Eqgs. (11)—(13), while Foreign has the starred mirror
block. PCP therefore still has no PreTP—PostTP pair. Relative to the SOE, the difference is that
Foreign consumption, prices, and monetary policy are endogenous.

Under importer LCP, the Home importer block is exactly Eqgs. (14)—(22): PreTP is the Mona-
celli [24] tariff-exclusive importer-LCP formulation, whereas PostTP makes the cum-tariff pur-
chaser price sticky. The two-country model additionally contains the exact starred mirror importer
block for Foreign, with tariff 7, , and importer subsidy ;. Hence the pricing equations themselves
introduce no new mechanism relative to the SOE; the two-country extension endogenizes Foreign
quantities and policy and adds the Foreign mirror price-setting block.

4.3 Full LCP

Full LCP is the intermediate pricing architecture between the simple ILCP mechanism and DCP.
The Home import price is now set by the Foreign exporter rather than by a Home importer, so
under PostTP the tariff is absorbed through the exporter’s net-of-tariff revenue rather than through
an importer margin. More importantly, for the unilateral Home tariff, the Foreign-to-Home price-
setting block is exactly the one used under DCP. Full LCP is therefore structurally much closer
to DCP than ILCP, while still avoiding the dominant-currency asymmetry in the opposite Home-
to-Foreign block. A PreTP-PostTP sign reversal here is consequently both a bridge to the DCP
analysis and a robustness check that the ILCP result does not depend on importer price setting.

4.3.1 Home-to-Home and Home-to-Foreign pricing

Under full LCP, producers set destination-specific Calvo prices in the buyer’s currency. For Home
producers, the domestic-market pricing block sets the Home-currency price Py, and faces only
Home demand for Home goods, Cy+. If the domestic price is reset at ¢ and remains unchanged
through ¢t + k, the relevant demand is

P —€
_ H ¢
Crt kit = (PH t+k ) Otk

The resetting Home domestic producer therefore solves

r}[)lax Et Z ekAt’t+k [PH,t — (]. — T)PH,t+kMC:+k:| CH,t+k|t' (33)
ot k=0

The Home export-market pricing block is separate. A Home exporter selling in Foreign sets the
Foreign-currency destination price Pj;, and faces only Foreign demand for Home goods, C; ;. In
the unilateral Home-tariff experiment, 7, , = 0, so this Home-to-Foreign block is identical under
PreTP and PostTP. Defining

- —e
C* — PH7t C*
Hit+klt = | Px Ht+k>
H t+k

the resetting Home exporter solves

I}I;lfiX Et Z ekAt’t{,k [gt+kp;—<1’t — (1 — T)PH’t+k;MCtr+k} ;I,t+k|t' (34)
H,t k=0

Thus the Home domestic and export blocks face distinct destination-specific demands and set
distinct sticky prices, even though both use the same Home production marginal cost.
The corresponding first-order conditions are

0 ok
E¢ > 00" At ik Cripyi) e Pr i k MOy,
o0 b
Ei > e %Atk Cp itk

Pyi=(1—-71)Mp (35)
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o k * T
Eq Zk:o 0 Atvt+kCH,t+k\tPH,H—kMCt-&-Ic

P, =1—-71)Mp B S, akAt,t+kC;I,t+k\tgt+k (36)

The associated Calvo price-index laws are
Py =0Py S+ (1= 0Py, (37)
(Pr)' =" = 0Py 1) "+ (1= 0)(Pr,) (38)

For the Home-to-Foreign block, define the Foreign-destination LOOP gap by

Py =
Ur= —— ¥ =log(U; /U*
t 5tP}§7t7 by og(¥;/¥"),

and let 73 , = log(Py ,/Pf ;). Linearizing Eqs. (35)—(38) gives the two Home-producer Phillips
curves

Tt = BB 41 + kmcy, (39)
ﬂ-;[,t = 5Et77;1,t+1 + K Yy +mcy) . (40)

The domestic Phillips curve is driven only by Home real marginal cost, whereas the export-price
Phillips curve also contains the Foreign-destination LOOP gap because the Home export price is
sticky in Foreign currency.

4.3.2 Foreign-to-Home pricing

The remaining export-market block is the Foreign exporter selling in Home. This exporter sets
the Home-currency destination price Pr; and faces Home demand for Foreign goods, Cr+. Unlike
the Home-to-Foreign block, it is directly affected by the Home import tariff 737, and is therefore
the block in which the PreTP—PostTP distinction matters in the unilateral experiment. We con-
sequently spell out this block in detail below. The PreTP exporter-pricing formulation follows the
local-currency-pricing environments of Corsetti, Dedola, and Leduc [11] and Okano [26].

For P € {PreTP,PostTP}, let CIE thlt denote Home demand for a Foreign export variety
PreTP _—

whose destination price was reset at ¢ and remains unchanged through ¢ + k. Here C =

- Fritk|t =
(Ppt/Pryivr) *Cr itk and C}?gﬁ};ﬁ = (Ppi/Pritk) “Criti-

The resetting Foreign exporter solves

Pr

PreTP: maxE, Z 9’“A;t+k {S -(1- T*)P;,t-&-kMO:fk} Olli‘,rteflfl’t’ (1)
PF,t k=0 t+k
P . = koA * ﬁF’t
ostTP : maxE, Z 0" AL 4k (L4 7a1,48) ik

Ppy k=0

— (1= 7")Ppy MCY,

PostTP
t+k CF,t+k|t : (42)

The Foreign household intratemporal condition is W} /P = C;(N;)¥. It implies that the Foreign
real marginal cost in Egs. (41) and (42) is

T % Ot*Jrk(Nt*Jrk)Lp
VO TT

G* (St Tarek) = Crpn (Vi1 1) PG (Sttres Th141)

where G*(S¢, Ty ,) = P} /Py, denotes the CPI-PPI ratio in country F, and the second equality
uses the Foreign mirror normalization Ay, , = 1.
The revenue term in Eq. (42) has a direct interpretation. Under Post TP, the sticky object is the

purchaser-facing cum-tariff price P r,¢- 1f that price remains in effect at ¢ 4k, the Foreign exporter

receives ﬁpﬂg/(l + Tam,t+%) in Home currency per unit sold, or ﬁF7t/[(1 + Ta t4+k)Ee+) in Foreign
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currency, as shown directly in Eq. (42). Thus a higher realized tariff during a Calvo price spell
lowers the non-resetting exporter’s net-of-tariff receipt and markup, while leaving its production
cost unchanged. By contrast, under PreTP the ex-tariff destination price itself is sticky, so the
purchaser-facing cum-tariff price moves with the realized tariff.

The Home household budget constraint is unchanged across these timing conventions. The
household always pays the purchaser-facing import price, while tariff revenue is rebated lump sum.
What changes under FLCP PostTP is Foreign exporter profit: any discrepancy between the tariff

anticipated when P r+ was chosen and the tariff subsequently realized appears in the exporter’s
net receipt and hence in Foreign household income.

The first-order conditions can again be written with the exporter’s chosen destination price on
the left-hand side:

_ E¢Y oo 0FA; t+kCI§rt‘f,f Py, MC
. [t Ptk t+k
PreTP: Ppy=(1—7")Mp - : (43)
Et Zk 0 OFA; t—o—kCIl?‘ teflf\’t/g“rk
— E ZOO ek CPostTPP* M
PostTP: Ppy = (1—7°)Mp t 2 ko 0" A} stk Fitk(t T Fit+k t+k (44)

Eq E;o 0 ekA;fk t+kcllzis-|t-r1£|lz [(L+ 7az,e41)Eeri] '

Using the normalized reset-price ratios ﬁreTP and pp OStTP defined in the SOE importer-LCP block,
define the Foreign exporter’s Calvo auxiliaries under PreTP as

PreTP
K*,PreTP ~PreTP Hk Ft+k|t
Fit - Z tit+k o g )
+k
PreTP (ﬁTETP)
*,0re — kA * PreTP px* Ty %
ZF,t = P E, E g At,t+kCF,t+k|tPF,t+kMCt+k
F,t P
Then Eq. (43) can be written compactly as
*,PreTP
~PreTP __ ok “Ft
Dyt - (1 T )MPIC*,PreTP :
Fit
Under PostTP, define
PostTlp
*,PostTP __ ~PostTP Ft+k|t
ICF,t = E :9 At gtk 1 I3 )
+ Tase4k) Ert ke
PostTP (1’5%05“1)) OO
*,Post _ kA * PostTP px* T %
ZF,t = Eq E :'9 At t+kCFt+k\tPF,t+kMCt+k
PFt k=0
Then Eq. (44) can be written compactly as
*,Post TP
~PostTP __ ok F,ti
Dryt - (1 T )MPIC*,PostTP :
Fit

In the PostTP condition, the expected tariff path enters the denominator because the chosen object
is the purchaser-facing cum-tariff price while the exporter receives that price net of the tariff. Thus
the exporter also chooses one reset price against the entire expected tariff path over the stochastic
price spell, but the weighting is through expected net revenue rather than through tariff-inclusive
marginal acquisition cost as under ILCP.

The Calvo laws are

PI%“,_tE = QPII«“,;: +(1 9>P;t87 PreTP, (45)
~ ~ —=l—¢
PI}“,_tE = GPI%“;il +(1—-0)Pp,, PostTP. (46)
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The Home-import Phillips curves are

Tpe = BEimpi1 + 6 (Y + me)™) PreTP, (47)
Tre = BEiTpi1 + 6 (Y +mep™) PostTP. (48)

Equations (47) and (48) have the same slope and the same real forcing term, where mc;" =
log(MC;{"*/MC™*). Their difference is the sticky inflation object: PreTP governs tariff-exclusive
destination-price inflation 7g+, whereas PostTP governs cum-tariff destination-price inflation 7p+.
Hence, if the PostTP equation is rewritten in tariff-exclusive inflation, current and expected future
tariff growth enter explicitly, exactly as in the SOE importer-LCP case. Thus the tariffed Home-
market price is set by the Foreign exporter, and under PostTP the non-resetting exporter absorbs
tariff movements through its net-of-tariff revenue.

4.3.3 Foreign-to-Foreign pricing

The Foreign domestic-market pricing block is the exact starred mirror of the Home-to-Home block
in Section 4.3. A Foreign domestic producer sets the Foreign-currency price Pr, and faces only
Foreign demand for Foreign goods, CF. ;. Its reset-price problem, first-order condition, Calvo price-
index law, and Phillips curve are obtained by applying the starred mapping to the corresponding
Home domestic-market equations above. Because this block is not directly affected by the unilateral
Home import tariff 757+, we do not repeat those equations here.

4.4 Dominant-currency pricing

Having isolated the timing mechanism under ILCP and then moved to exporter-set destination
prices under full LCP, we now turn to the empirically focal pricing environment. Dominant-
currency pricing (DCP) means that international export prices in both directions are quoted and
remain sticky in a common currency. We take Home currency to be the dominant currency. The
currency-of-pricing architecture follows Bergin and Corsetti [6]: Home firms use producer-currency
pricing, so the same sticky Home-currency producer price governs both Home-to-Home and Home-
to-Foreign sales, whereas Foreign exporters selling in Home use local-currency pricing in Home
currency. Foreign domestic sales are priced in Foreign currency. Thus the Home side is a single
PCP block, Foreign-to-Home prices are sticky in Home currency, and Foreign-to-Foreign prices are
sticky in Foreign currency. Our PreTP-PostTP distinction is a separate dimension: it concerns
whether an import tariff lies outside or inside the sticky destination-price contract.

4.4.1 Home-to-Home and Home-to-Foreign pricing

Following Bergin and Corsetti [6], both Home-to-Home and Home-to-Foreign sales are governed by
producer-currency pricing. Hence the Home side of DCP is simply the PCP block already stated
in Sections 3.2 and 4.2. There is one Home-currency producer price, Py, and one associated
inflation rate, g ;; no separate Home-to-Foreign price or inflation notation is required.

In the Baseline unilateral Home-tariff experiment, Foreign does not levy an import tariff, 73, , =
0, so there is no PreTP—PostTP distinction on the Home side. Relative to full LCP, the only change
on the Home side is therefore that the two destination-specific pricing blocks are replaced by this
single PCP block.

4.4.2 Foreign-to-Home pricing

The Foreign-to-Home block is directly hit by the Home tariff. Under both full LCP and DCP,
the Foreign exporter sets its Home-market destination price in Home currency, so the price setter
and the currency of denomination are identical in the two regimes. The reset-price problems are
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therefore exactly the full-LCP problems,

P * * Tk re
PreTP : maxEt E 9 At Ak [5& _ (1 —r )PF,t+kMCt+k:| Cg,tflgw
Pr 4 5—0 t+k
FFt % PostTP
PostTP : maxE, E OF A} : — (1 =7Pr i MC | CRing -
Pri k=0 pek (L + 7a,45) ek ek bk | Tkl

These are exactly Egs. (41) and (42). Hence the corresponding first-order conditions, compact
K/Z representations, Calvo laws, Phillips curves, and the PostTP net-receipt interpretation are
also exactly those in the full-LCP Foreign-to-Home block in Section 4.3. In the Baseline unilateral
Home-tariff experiment, this is the only DCP pricing block in which the PreTP—PostTP distinction
is active.

4.4.3 Foreign-to-Foreign pricing

The Foreign-to-Foreign block is the standard Foreign domestic producer block. A Foreign domestic
producer sets the Foreign-currency price Pp, and faces only Foreign demand for Foreign goods,
CF;- This block is identical under full LCP and DCP and is the exact starred mirror of the
Home-to-Home block. Because it is not directly affected by the unilateral Home import tariff, its
reset-price problem, first-order condition, Calvo law, and Phillips curve are not repeated here.

Thus, for the unilateral Home tariff, full LCP and DCP differ on the Home side because full
LCP uses separate destination-specific Home-to-Home and Home-to-Foreign prices, whereas DCP
follows Bergin and Corsetti [6] and uses one common Home-currency PCP price for both markets.
By contrast, the tariffed Foreign-to-Home block is identical across the two regimes, and it is this
common block that generates the PreTP—PostTP timing distinction in the Baseline.

4.5 Ramsey policy and welfare interpretation
4.5.1 Ramsey problem and choice set

For each pricing regime R € {PCP,ILCP,FLCP, DCP} and, where relevant, timing convention
P € {PreTP,PostTP}, we adopt the same national Nash-Ramsey equilibrium concept as Faia
and Monacelli [17]: under commitment and in the allocation-game sense, each national authority
chooses its own complete contingent allocation while taking the other country’s complete contingent
allocation as given. Accordingly, the Home national Ramsey planner maximizes the welfare of the
Home representative household over its complete contingent choice allocation. In the same form
as the SOE problem in Section 3.4, the Home problem is

t NH—@
max EOZﬁ IOgc_l—Hp

R,
{XH,t }t20 t=0

(49)
subject to the regime-specific nonlinear implementability restrictions

in Appendix D.2, iy > 0.

The Foreign planner solves the exact starred mirror problem, taking the complete contingent Home
allocation as given. Its policy rate ¢ is likewise one element of the Foreign complete contingent
choice allocation and is subject to iy > 0. Appendix D.2 gives the complete nonlinear constraint
systems, national Lagrangians, and first-order conditions for both planners; they are not repeated
here.

As in Section 3.4, the period-t choice variables can be written directly as sets rather than as a
separate table. The Home choice sets are

XPCP ={C, St, N, Ye, 40, U+, Dre, Keg, ZHt, Lt}
ILCP,P _
XHt XPCPU{\IlthFtvata’CFt)ZFt)ZFt})
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FLCPP _ * *P . * P ~ ~x, P
XH,t :{Cta‘s’tthacHtvcHtaS vzt)HH,thH7tapH,tva7t)

* P P x | _ pDCPP
KHWZHi”CHt’ZHt ’ ZH,tv ZH,t} = XH,t :

For computational bookkeeping, the DCP implementation retains the same-dimensional Home and
Foreign destination-price variables as full LCP. Under the Baseline DCP PCP restriction, however,
any destination-tagged Home-to-Foreign bookkeeping variables are merely computational copies of
the common Home producer-price block; they do not represent an independent Home reset-price
choice. The Foreign choice sets are the corresponding Home—Foreign mirrors.

The common PreTP—PostTP structure is most transparent in these choice sets. In every timing-
sensitive destination-price block, PreTP places the tariff-exclusive sticky-price inflation rate in the
relevant planner’s choice set, whereas PostTP replaces it with the corresponding tariff-inclusive
inflation rate. Under ILCP, the Home import price is set by a Home importer, so the timing-
specific object H?t belongs to the Home planner’s choice set: it is IIr; under PreTP and IIr;
under PostTP. The associated real pricing margin is the importer LOOP gap ¥, (or ¢, in log-linear
form).

Under full LCP, by contrast, the tariffed Home-market price is set by the Foreign exporter.
Hence the same timing distinction—tariff-exclusive destination-price inflation under PreTP versus
tariff-inclusive destination-price inflation under PostTP—appears in the Foreign planner’s choice
set rather than the Home planner’s. The real forcing term of the corresponding Phillips curve
contains Foreign producer marginal cost, together with the LOOP component, as in Eqgs. (47)-
(48). Thus the agent absorbing the PostTP tariff movement also changes: it is the Home importer
under ILCP but the Foreign exporter under full LCP.

Under DCP, the Foreign-to-Home block directly hit by the Home tariff is exactly the full-
LCP block, whereas Home-to-Home and Home-to-Foreign sales are governed by the PCP block in
Section 4.4.1. In the Baseline unilateral Home-tariff experiment, 73, , = 0, so the Home side has no
PreTP—PostTP distinction and there is no separate Home-to-Foreign price-inflation object. The
DCP timing difference therefore comes entirely from whether the tariffed Foreign-to-Home block
uses tariff-exclusive inflation IIr, or tariff-inclusive inflation IIp;. PCP has no separate sticky
destination-price block and therefore no PreTP—PostTP pair.

4.5.2 Welfare cost function

To interpret the nonlinear Nash—Ramsey allocation, we use the second-order Home national-welfare
representation. Let P € {PreTP, PostTP}. The four period welfare cost functions are

P 1 ~w §)2 1 A
C CP [AZ]/JC’P(yt ) /\_PCP( ) PCPﬂ_2 J (50)
r P 1 LCP (~w LCP (,jw\2 §W)2 1 A
Il:tCP7 [4] C (!t )2 Ai C (1/)1&) /\ILC’P( ) ILC’P( o )2

+ AL P+ AT (R )? + AEE ()7 (51)

Ef]iCP,’P — ;[AFLCP( ) +AFLCP(¢ ) +AFLCP(Aw) +AFLCP(,¢w>

+ ALEC R+ AREEP (m R (52)

ngP,P _ 2 |:ADCP( ) +ADCP( ) +ADCP(§w) DCP(’(/Jt )

+ ADCP(AIU}tDC’P P) + ACDCP(CZ))Q} (53)
The hatted real variables in Egs. (50)—(53) are deviations of Home output, the ex-tariff relative im-
port price, the Home LOOP gap, and the Foreign-destination LOOP gap from their welfare-relevant

centers. These centers are generated by sequential square completion of the exact second-order
national-welfare polynomial after the first-order equilibrium restrictions have been substituted.
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Their symbolic construction, completion order, and the numerical equal-size Baseline centers are
reported in Appendix F, rather than repeated here.

The nominal objects have a direct pricing interpretation, but not every nominal term in Home
welfare is a Home policy choice. 7, is Home PPI inflation. Under ILCP, n}., is inflation in the
sticky Home import price: tariff-exclusive import-price inflation under PreTP and tariff-inclusive
purchaser-price inflation under PostTP. This importer-price inflation belongs to the Home contin-
gent allocation and is therefore a direct stabilization margin for the Home planner. By contrast,
wgf is inflation in the sticky Foreign-market import price of Home goods, set by the Foreign im-
pofter. It belongs to the Foreign contingent allocation and is taken as given in the Home best
response; it is therefore not an independently controlled Home stabilization target.

Nevertheless, WE?Z enters Home national welfare because Foreign importer price dispersion
affects the resources required to supply Home goods abroad. Under ILCP the Home resource
restriction is

1-v ., .
L ChZm (54)

Y =Cup+

where Zj;, is the dispersion of the Foreign import prices of Home goods; equivalently, this is
the first restriction in Eq. (107). A rise in Zf;, raises the Home output required to deliver a
given C’}lt and, through N; = Y;Zg 4, raises Home labor input and labor disutility. Under Calvo
pricing, the second-order variation in Zj; , is generated by variation in the corresponding sticky-
price inflation rate, so after substituting the equilibrium restrictions into the second-order Home
welfare expansion this resource cost appears as the positive term Afrfgf (WE?;)Q. Hence the ﬂ;}?
term is a welfare cost transmitted from Foreign pricing into Home production, not a price that
the Home planner directly chooses. In the Baseline unilateral Home-tariff experiment, Tj‘\‘u =0,
so this Foreign-importer block itself has no PreTP—PostTP distinction.

DCP requires one additional definition because Home domestic-price inflation and Home-
currency Foreign-destination inflation are linked. Define

TP =AY, PRI = Ay - Ary,
The welfare-relevant Home-PPI center is

Lw,DCPP _ _ (n—1DwrO, p
e 1—(n—1DwpO, " "

The hatted DCP PPI term in Eq. (53) is the deviation of Home PPI inflation from this center. In
the unilateral Home-tariff experiment, 73, , = 0, so ¢FreTP = (PostTP — Agp*. Appendix F gives
the square-completion derivation and defines ©,, and all remaining symbolic coefficients.

Parameterization. We define the Benchmark Parameterization as 8 = 0.99, v = 0.30, p = 2.2,
n =15 ¢ =gy = 3.8, § = 0.8, tariff persistence 0.7, and, in the two-country model, equal
country size v = 0.50. Throughout the paper, the term Benchmark refers only to this parameter
set; for the SOE the same parameterization applies without the country-size parameter. Unless
otherwise stated, the quantitative exercises use a 20-percentage-point unilateral Home import-tariff
innovation, but the shock size is not part of the Benchmark Parameterization. We use Baseline
for the specification with markup-correcting subsidies, 7 = 7* = 1/¢ and, where importer sectors
exist, 71 = 7} = 1/ep, so the deterministic monopoly-markup distortions are removed. We use
Distorted for the no-subsidy specification. Under the equal-size Benchmark Parameterization,
whg = wp = 0.85 and wr = wj; = 0.15, so in the zero-tariff steady state each household assigns 85
percent of its CES expenditure weight to its own country’s goods and 15 percent to imports.

At this Benchmark Parameterization, Table 3 reports the coefficients in a format parallel to
Table 1.

Table 3 makes the nominal terms in Home welfare transparent. The largest positive coefficient
attached to a Home choice is the coefficient on Home PPI inflation, which lies between 54.4 and
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Table 3: Equal-size Baseline: Home welfare coefficients

Coefficients Ay As Ay Ays Arg ADGT Arr A op- Ac
Target variable Yy 5y P P TH,¢ TH, TF,¢t TH .t Gt
Pricing PCP 2.3818 -0.0704 — — 54.3921 — — —
Pricing ILCP 2.9831 -0.0962 0.2328 0.2974 68.1246 — 15.4031 10.4508 —
Pricing FLCP 2.9718 -0.0660 0.0292 -0.3307 73.0769 — — -5.2120 —
Pricing DCP 2.9718 -0.0660 0.0292 -0.3307 — 67.8649 — — -5.6123
Notes: The first header row reports coefficient symbols and the second reports the corresponding target variables.
Regime superscripts are suppressed where unambiguous. The DCP target 7f ; abbreviates ﬁz”tDCP’P; TF, ﬂ'}(_l,t,

and (; are timing-specific where applicable. Negative entries are signed national-welfare coefficients generated by
strategic international relative-price margins; they are not standalone stabilization penalties.

73.1, compared with an output coefficient between 2.38 and 2.98. Under ILCP, the coefficient on

the Home import-price inflation 7r17?’t is 15.40; this is a direct Home stabilization margin. The

coefficient on 7'('}}7; is 10.45, but this term has a different interpretation: the Foreign importer

sets that price and the Home planner takes it as given. Its presence in Home welfare reflects the
Home resource and labor cost of Foreign import-price dispersion described in Eq. (54). Thus a
positive coefficient in the Home welfare representation need not identify an independently controlled
Home stabilization target. PreTP and PostTP have the same coefficient values within a pricing
regime; tariff timing changes the relevant sticky-price constraints and feasible paths, rather than
the underlying welfare coefficients. Under DCP, the economically dominant nominal term is the
deviation of Home PPI inflation from its welfare-relevant center, whose coefficient is 67.86. The
remaining ¢/ term is a signed residual generated by square completion of the DCP nominal block
and is not a separate inflation-stabilization objective.

Some coefficients in Table 3 are negative because this is a national Nash—Ramsey criterion, not a
cooperative world-welfare loss composed only of domestic distortion squares. Each national planner
takes the other country’s contingent allocation as given and therefore has a strategic incentive to
manipulate international relative prices, LOOP gaps, and destination-specific export markups in
favor of its own residents. After the equilibrium restrictions are substituted, those terms make
the national-welfare quadratic form signed: the negative A; terms and, under full LCP/DCP, the
negative Ay~ term reflect strategic international relative-price margins rather than a desire to create
instability. The negative full-LCP coeflicient on Foreign-destination inflation has the same origin:
inflation in the Home export price changes the destination-specific markup and the terms at which
Home sells abroad, so its national-welfare contribution is not a pure price-dispersion cost. Under
DCP, the common-currency price identity combines this signed export-destination term with the
positive Home-PPI dispersion term; square completion therefore leaves a negative coefficient on
(¢7)?. These negative coefficients must be interpreted jointly with the positive inflation/output
terms and the equilibrium constraints. They do not imply that the unconstrained planner values
price dispersion or arbitrarily large relative-price volatility.

5 Equal-size two-country Baseline

5.1 Cross-regime comparison of the impact policy response

Before examining the regime-specific IRFs, Table 4 isolates the paper’s central quantitative com-
parison: the impact response of the Home policy rate to the same tariff shock under each pricing
regime and timing convention. The ordering of the rows is deliberate. ILCP provides the simplest
mechanism, full LCP replaces importer pricing with exporter-set destination prices and forms the
bridge to DCP, and DCP is the empirically focal environment. The fact that the policy response
crosses zero between PreTP and PostTP in all three regimes is itself a cross-pricing-regime robust-
ness result; Section 7 subsequently asks whether that result also survives changes in parameters,
distortions, model structure, and the policy game.
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Table 4: Equal-size Baseline at the Benchmark Parameterization: Home impact nominal-interest-
rate responses

Pricing PreTP PostTP
PCP control 5.48

Importer LCP  -31.92 43.09
Full LCP 49.49 -4.98
DCP 57.59 -4.29

Notes: Basis-point deviations from the deterministic steady-state quarterly nominal rate. PCP has no
PreTP/PostTP pair. Its entry is the unconstrained linear Nash-Ramsey solution.®

5.2 Importer LCP

Figures 2 and 3 show the first leg of the staged comparison. ILCP keeps the price-setting mechanism
transparent: the Home rate falls by 31.92 basis points under PreTP and rises by 43.09 basis points
under PostTP. This reproduces the SOE zero crossing after Foreign quantities and monetary policy
are made endogenous.

To an increase in the import taiff in country H, the tariff inclusive inflation increases through
an increase in the cum-tariff price of imports under the Pre TP (Panel (f), Fig. 2). This increase
in the cum-tariff price of imports decreases the consumption of foreign goods (Panel (n), 2).
While the consumption of domestic goods increases through expenditure switching effect, the
consumption in country H decreases (Panels (k) and (m), Fig. 2). This decrease in the consumption
applies pressure to decrease the PPI inflation, as shown in the NKPC Eq.(13). For now, as
shown in Tab. 3, stabilizing the PPI inflation is the most important target variable. In addition,
stabilizing the ex-tariff import inflation is another importa target to stabilize. Then, the nominal
interest rate is lowered (Panel (a), 2). A decrease in the nominal interest rate bolsters the PPI
inflation through pressure to increase the marginal cost resulting from pressure to increase the
consumption. Consequently, the PPI inflation is stabilized although it slightly increases (Panlel
(b), 2). Transmission to stabilize the ex-tariff import inflation has already been refered in Section
3.5. Although the nominal exchange rate appreciates in equilibrium because the Foreign policy
rate falls even more sharply, the Home rate cut exerts depreciating pressure and thereby mitigates
the decline in the Home-currency border price of imports. Therefore, presusre to decrease the
ex-tariff import inflation is mitigated and is stabilized (Panel (e)).

Under the Post TP, an increase in the cum-tariff import inflation is less than that under
the Pre TP because the cum-tariff import inflation is more sticky. Therefore, a decrease in the
consumption is less than that under the Pre TP because a decrease in the consumption of foreign
goods is less under than that under the Pre TP (Panels (k) and (n), 2). Pressure to decrease the
PPI inflation is less under the Post TP because pressure to decrease the marginal cost resulting
from a decrease in the consumption is less and the social planner focuses on stabilizing another
important target, namely, the cum-tariff import inflation. Transmission to stabilize the cum-tariff
import inflation has already been refered in Section 3.5. An increase in the nominal interest rate
suppresses cum-tariff import inflation through appreciation in the nominal exchange rate (Panel
().

To an increase in the import tariff in country H, under the Pre TP, the nominal interest is
lowered while it is hiked under the Post TP. The opposite policy signs are therefore tied to the
different inflation objects in Eqs. (20) and (21).

The Foreign rate falls by 93.33 basis points under PreTP but rises by 11.31 basis points under
PostTP. These spillovers matter quantitatively, but the Home sign reversal remains the same one
isolated in the SOE.
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Figure 2: Equal-size Baseline two-country importer LCP: Home country, PreTP versus PostTP,
with PCP as a control.
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Figure 3: Equal-size Baseline two-country importer LCP: Foreign country, PreTP versus PostTP,
with PCP as a control.
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5.3 Full LCP

Figures 4 and 5 provide the next step toward DCP. After replacing the Home importer with
Foreign exporter destination pricing, the Home policy response reverses direction relative to ILCP:
the Home rate rises by 49.49 basis points under PreTP but falls by 4.98 basis points under PostTP.
The Foreign rate rises by 36.69 and 9.90 basis points, respectively.

Under PreTP, the tariff-inclusive import price jumps because the Home tariff is imposed on
top of the sticky tariff-exclusive destination price set by the Foreign exporter (Panel (f), Fig. 4).
Consumption of Foreign goods therefore falls sharply, while consumption of Home goods rises only
slightly through expenditure switching, so aggregate Home consumption falls substantially (Panels
(k), (m), and (n), Fig. 4). The fall in consumption puts downward pressure on Home real marginal
cost and hence on Home PPI inflation through Eq. (39); PPI inflation is indeed slightly negative
on impact (Panel (b)). At the same time, the tariff-exclusive Home import price is set by the
Foreign exporter, whose PreTP revenue is Pp;/&; in Foreign currency, as shown in Eq. (41). The
Home rate rises by more than the Foreign rate, exerting appreciation pressure on the Home currency
(Panel (1)). A lower &; lowers the Home-currency destination price consistent with a given Foreign-
currency revenue margin, helping the ex-tariff import price and the ex-tariff relative price of imports
fall (Panels (e) and (g)). This partially offsets the tariff-induced increase in the purchaser-facing
import price and the associated contraction in import demand. The resulting small PPI deflation
is therefore part of the Ramsey tradeoff rather than the object that mechanically determines the
sign of the policy response. Indeed, because Home PPI inflation is negative and carries the large
positive welfare weight Afé,cp = 73.08, the PPI term by itself favors a smaller rate increase. The
PreTP tightening therefore reflects the remaining signed relative-price and LOOP terms together
with the Foreign exporter’s price-setting constraint, rather than a desire to reduce Home PPI
inflation.

Under PostTP, the sticky object is instead the tariff-inclusive Home-currency destination price.
The tariff enters the Foreign exporter’s net-revenue margin in Eq. (42), so the exporter absorbs
most of the tariff through a reduction in its ex-tariff price. Accordingly, ex-tariff import inflation
and the ex-tariff relative price fall sharply on impact (Panels (e) and (g), Fig. 4), while tariff-
inclusive import inflation rises only modestly (Panel (f)). Consumption of Foreign goods and
aggregate Home consumption therefore decline much less than under PreTP (Panels (k) and (n)),
and the downward pressure on Home marginal cost and PPI inflation is correspondingly weaker
(Panel (b)). Because the Foreign exporter’s PostTP price-setting block itself produces most of
the required decline in the ex-tariff import price, the strong appreciation associated with PreTP
tightening is no longer required. The Home rate instead falls by 4.98 basis points. Although the
nominal exchange rate still appreciates slightly in equilibrium, the Home rate cut relative to the
Foreign rate exerts depreciating pressure and makes the appreciation much smaller than under
PreTP (Panel (1)); this supports Home consumption and PPI inflation.

Thus, under full LCP, the zero crossing does not arise because the Home planner directly
stabilizes the Foreign exporter’s price inflation. Rather, tariff timing changes the Foreign exporter’s
sticky price and net-revenue constraint, and thereby changes the exchange-rate adjustment needed
to limit the purchaser-price and demand effects of the tariff. Under PreTP this calls for Home
tightening and stronger appreciation; under PostTP the exporter absorbs the tariff in its net-of-
tariff margin, so the remaining Home welfare tradeoff implies mild easing.

5.4 Dominant-currency pricing

Figures 6 and 7 present the focal DCP case. The Home side is now the single PCP block described
in Section 4.4.1, while the tariffed Foreign-to-Home block is exactly the same exporter-pricing block
as under full LCP. The Home rate rises by 57.59 basis points under PreTP but falls by 4.29 basis
points under PostTP; the Foreign rate rises by 39.41 and 9.50 basis points, respectively.

Under PreTP, the tariff-inclusive import price again jumps because the tariff is added on top of
the sticky tariff-exclusive Foreign-to-Home price (Panel (f), Fig. 6). Consumption of Foreign goods
falls sharply, the increase in consumption of Home goods is small, and aggregate Home consumption
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declines substantially (Panels (k), (m), and (n), Fig. 6). This fall in consumption puts downward
pressure on Home marginal cost and on the common Home PPI inflation governed by the PCP
Phillips curve in Eq. (13). The welfare-relevant PPI gap therefore falls on impact (Panel (c)).
Since this gap enters the Home loss with the large positive weight AQ (;}P = 67.86, the PPI term by
itself favors a smaller rate increase. Nevertheless, the Home rate is raised because the signed real
relative-price and LOOP margins, together with the Foreign-to-Home pricing constraint, determine
the Ramsey tradeoff jointly. Because the tariffed Foreign-to-Home block is identical to full LCP,
the same exchange-rate mechanism operates: the Home rate rises by more than the Foreign rate,
exerting appreciation pressure (Panel (1)), and the appreciation helps lower the Home-currency
ex-tariff destination price set by the Foreign exporter. Ex-tariff import inflation and the ex-tariff
relative price consequently fall (Panels (e) and (g)), partially offsetting the large tariff-induced
increase in the purchaser-facing import price.

Under PostTP, the tariff-inclusive destination price is the sticky object and the Foreign exporter
absorbs the tariff through its net-of-tariff revenue margin. The ex-tariff import price therefore falls
sharply, whereas tariff-inclusive import inflation rises only modestly (Panels (e)—(g), Fig. 6).
Consumption of Foreign goods and aggregate Home consumption decline much less than under
PreTP (Panels (k) and (n)), so the downward pressure on Home marginal cost and PPI inflation
is also much smaller. The welfare-relevant PPI gap remains close to zero (Panel (c)). Since the
PostTP exporter-pricing block itself absorbs most of the tariff through the ex-tariff price, strong
appreciation through Home monetary tightening is no longer needed. The Home rate instead falls
by 4.29 basis points. Although the nominal exchange rate still appreciates slightly in equilibrium,
the Home rate cut relative to the Foreign rate exerts depreciating pressure and substantially limits
the appreciation relative to PreTP (Panel (1)), supporting Home consumption and the PPI margin.

The DCP comparison is especially sharp because the Home welfare criterion in Eq. (53) has
the same coefficients under PreTP and PostTP, and the Home PCP block is also common to the
two cases. The completed Home PPI square carries weight 67.86 under both timings. Hence the
change from strong tightening to mild easing is not generated by a change in welfare weights or by a
different Home pricing block. It comes from the only timing-sensitive element in the Baseline DCP
economy: whether the tariff lies outside the sticky Foreign-to-Home price under PreTP or inside
that sticky purchaser-facing price under PostTP. This is the tariff-location mechanism derived in
Section 4.4.

6 U.S.-like country size: v = (0.27 Baseline

This section changes country size only. We set v = 0.27, close to the U.S. share of world current-
dollar GDP, while retaining the Baseline subsidy configuration and every other structural param-
eter apart from country size. Hence 7 = 7* = 1/¢ and, under ILCP, 7; = 7} = 1/ep;. There
is no reason to combine the country-size exercise with an arbitrary hybrid distortion in which
producer subsidies are removed but importer subsidies are retained; doing so would confound the
country-size comparison. The fully no-subsidy experiment is therefore left to Section 7.1, where it
is defined consistently for every relevant sector.

The openness parameter remains v = 0.30, following Monacelli [25]. Together with v = 0.27, it
implies a Home import expenditure weight wp = v(1 — v) = 0.219. This 21.9 percent share is an
implication of country size and openness, not an additional calibration target; it is close to the 22.3
percent average ratio of U.S. imports of goods and services to personal consumption expenditures
over 2000-2025 [27]. Thus the exercise asks whether the sign results survive a U.S.-like country
size while keeping the deterministic steady state free of monopoly-markup distortions.

6.1 Welfare cost functions and numerical weights

The Home welfare cost functions have exactly the same form as Egs. (50)—(53). The welfare-
relevant centers, the hatted variables, and ¢/ are defined as in Section 4.5.2; only the coefficients
are re-evaluated at v = 0.27. Table 5 reports these coefficients in the same format as Table 3.
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Figure 6: Equal-size Baseline two-country dominant-currency pricing: Home country, PreTP versus
PostTP, with PCP as a control.
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Table 5: v = 0.27 Baseline: Home welfare coefficients

Coefficients Ay As Ay Ayx Arg ADGT Arp Agope Ac
Target variable yi’ sy 1[12” 'Lf;;”* TH,t TH TRt Tir s (e
Pricing PCP 2.0487 -0.0899 — — 46.7859 — — — —
Pricing ILCP 2.8987 -0.1207 0.3331 0.4141 66.1960 — 21.8488 14.9678 —
Pricing FLCP 2.8741 -0.0788 0.0507 -0.6420 73.0769 — — -7.4417 —
Pricing DCP 2.8741 -0.0788 0.0507 -0.6420 — 65.6352 — — -8.2854

Notes: The first header row reports coefficient symbols and the second reports the corresponding target variables.

. . . . . ~w,DCP,
Regime superscripts are suppressed where unambiguous. The DCP target 7f ; abbreviates ﬂ'z:t ¢ ’P; TF ﬂ'f_lyt,

and (; are timing-specific where applicable. Negative entries are signed national-welfare coefficients generated by
strategic international relative-price margins; they are not standalone stabilization penalties.

Table 5 has the same qualitative structure as Table 3. The largest positive coeflicient is again
attached to Home PPI inflation. Under ILCP, the additional positive nominal coefficients are
attached to the sticky Home import-price inflation and to Foreign-market import-price inflation of
Home goods, while full LCP and DCP retain the signed international relative-price terms described
in Section 4.5.2. Changing country size therefore alters the numerical weights without changing
the basic structure of the Home national-welfare criterion.

6.2 Home nominal-interest-rate responses

Table 6: v = 0.27 Baseline: Home impact nominal-interest-rate responses

Pricing PreTP  PostTP
PCP control 10.46

Importer LCP  -62.36 71.57
Full LCP 72.20 -7.31
DCP 90.59 -6.34

Notes: Basis-point deviations from the deterministic steady-state quarterly nominal rate. The Baseline subsidy
configuration is retained; relative to Section 5, the substantive change is country size, v = 0.27.

The country-size change strengthens the impact responses but does not change their qualitative
ordering. ILCP still moves from easing under PreTP to tightening under PostTP, whereas full
LCP and DCP still move from tightening under PreTP to easing under PostTP. In particular, the
focal DCP-PostTP case remains accommodative at the U.S.-like country size. Comparing Tables
4 and 6 therefore isolates country size cleanly: the PreTP—PostTP sign reversals survive without
introducing any steady-state markup distortion. The common welfare message from Table 5 is that
policy is primarily concerned with PPI inflation and, where relevant, sticky import/destination-
price inflation; timing changes the feasible path of those nominal targets rather than replacing the
objective itself.

7 Further robustness

The pricing-regime comparison in Sections 3-5 already provides an important robustness check:
the optimal policy rate crosses zero between PreTP and PostTP under ILCP, full LCP, and DCP
even though the identity of the price setter and the currency architecture change across those cases.
ILCP and full LCP are therefore not merely preliminary models used to reach DCP; their results
show that the tariff-timing sign reversal is robust across distinct sticky-price architectures. This
section asks whether that cross-regime result survives further changes in steady-state distortions,
tariff size, substitution elasticity, country size and openness, model structure, and the international
policy game.

34



7.1 Distortions

We first ask whether the PreTP-PostTP sign reversals depend on the markup-correcting subsidies.
Consistent with the terminology defined in Section 4.5.2, Baseline denotes 7 = 7* = 1/¢ and,
wherever an importer sector is present, 7y = 7; = 1/eps, whereas Distorted denotes T = 7% = 77 =
77 = 0. For PCP, full LCP, and DCP there is no separate importer sector, so the latter change
removes the producer markup correction; for ILCP it removes both the producer and importer
markup corrections. Table 7 reports the Home impact nominal-interest-rate response first in the
SOE and then in the equal-size two-country economy.

Table 7: Robustness to steady-state distortions: Home impact nominal-interest-rate responses
Panel A: Small open economy
Specification ILCP PreTP ILCP PostTP PCP control

Baseline -75.95 57.68 18.56
Distorted -60.88 47.91 20.04
Panel B: Equal-size two-country economy, v = 0.50
Specification ILCP Full LCP DCP PCP
PreTP PostTP PreTP PostTP PreTP PostTP
Baseline -31.92 43.09 49.49 -4.98 57.59 -4.29 5.48
Distorted -25.85 33.65 49.37 -4.98 57.07 -4.27 6.25

Notes: Entries are basis-point deviations of the Home nominal interest rate from steady state. Panel A isolates the
effect of removing the producer and importer markup corrections without a Foreign monetary-policy best
response. Panel B repeats the exercise in the equal-size two-country economy. PCP has no PreTP/PostTP
distinction, and full LCP/DCP have no separate importer sector.

The timing-induced ILCP zero crossing therefore does not require either a Foreign monetary-
policy best response or the markup-correcting subsidies. In the SOE, removing all markup cor-
rections changes the ILCP impact response from —75.95 to —60.88 basis points under PreTP and
from +57.68 to +47.91 under PostTP. In the equal-size two-country economy, the corresponding
responses remain negative under PreTP and positive under PostTP, while full LCP and DCP
continue to move from tightening under PreTP to easing under PostTP. Thus the steady-state
monopoly distortions affect magnitudes but not the sign pattern.

We also vary trade openness in the equal-size Baseline economy. For v = 0.15, 0.30, and
0.45, the same qualitative ordering is preserved: ILCP implies easing under PreTP and tightening
under PostTP, whereas full LCP and DCP imply tightening under PreTP and easing under PostTP.
Appendix A reports the detailed responses.

7.2 Tariff Size

We next vary the size of the unilateral Home import-tariff innovation in both the small open econ-
omy and the equal-size two-country Baseline. In each economy the Benchmark Parameterization
and the Baseline subsidy configuration are otherwise unchanged. Table 8 reports the Home impact
nominal-interest-rate response for tariff increases of 20, 15, 10, and 5 percentage points.

The timing result is unchanged even when the tariff innovation is reduced to 5 percentage points.
In the SOE, ILCP continues to imply easing under PreTP and tightening under PostTP. In the
equal-size two-country economy, ILCP has the same ordering, whereas full LCP and DCP continue
to imply tightening under PreTP and easing under PostTP. The response magnitudes decline with
the tariff size, but the PreTP—PostTP sign reversals persist at every tariff size reported in Table 8.
Hence the central timing result is not specific to the 20-percentage-point reference shock.

7.3 Elasticity of Substitution

We next vary the elasticity of substitution between Home and Foreign goods, 7, while holding all
other parameters and the Baseline subsidy configuration. Monacelli [25] uses n = 0.5, 1.5, and 3
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Table 8: Tariff-size robustness: Home impact nominal-interest-rate responses
Panel A: Small open economy
Tariff increase  ILCP PreTP ILCP PostTP PCP control

20% -75.95 57.68 18.56
15% -56.96 43.26 13.92
10% -37.97 28.84 9.28
5% -18.99 14.42 4.64
Panel B: Equal-size two-country economy, v = 0.50
Tariff increase ILCP Full LCP DCP PCP
PreTP PostTP PreTP PostTP PreTP PostTP
20% -31.92 43.09 49.49 -4.98 57.59 -4.29 5.48
15% -23.94 32.32 37.11 -3.73 43.19 -3.22 4.11
10% -15.96 21.55 24.74 -2.49 28.80 -2.15 2.74
5% -7.98 10.77 12.37 -1.24 14.40 -1.07 1.37

Notes: Entries are basis-point deviations of the Home nominal interest rate from steady state. Panel A uses the
SOE Baseline of Section 3.5; Panel B uses the equal-size Baseline of Section 5. PCP has no PreTP/PostTP
distinction. In Panel B the PCP column follows the same control convention as Table 4 and reports the
unconstrained linear Nash-Ramsey response. The 20-percentage-point reference shock does not activate the ZLB
in any of the ILCP, full-LCP, or DCP cases shown here, so the smaller tariff innovations remain in the same linear
regime.

as low-, central-, and high-substitution cases, respectively. We retain those values and additionally
report n = 2, the high-substitution calibration used by Gali and Monacelli [19]. For the two-
country model we keep equal country sizes, v = 0.50. The tariff shock is the 20-percentage-point
Home import-tariff innovation. The LCP and DCP entries are the ZLB-constrained piecewise-
linear solutions. As in Section 5, the PCP two-country control reports the unconstrained linear
Nash—Ramsey solution, since PCP has no PreTP—PostTP pair. An entry of —101.01 basis points
means that the Home nominal rate reaches the ZLB on impact.

Table 9: Elasticity-of-substitution robustness: Home impact nominal-interest-rate responses
Panel A: Small open economy

n ILCP PreTP ILCP PostTP PCP control

0.5 -101.01 53.53 -61.78

1.5 (Benchmark Parameterization) -75.95 57.68 18.56

2.0 -92.96 52.66 16.93

3.0 -101.01 43.42 -27.49

Panel B: Equal-size two-country economy, v = 0.50
n ILCP Full LCP DCP PCP
PreTP PostTP PreTP PostTP PreTP PostTP

0.5 -55.19 21.50 -47.96 5.01 -46.32 4.75  -30.24
1.5 (Benchmark Parameterization) -31.92 43.09 49.49 -4.98 57.59 -4.29 5.48
2.0 -48.59 55.59 103.33 -9.24 143.97 -8.44 -5.60
3.0 -101.01 84.03 222.99 -17.09  1785.25 12.15 -64.55

Notes: Entries are basis-point deviations of the Home nominal interest rate from steady state. Panel A reports the
SOE; Panel B reports the equal-size two-country economy. An entry of —101.01 means that the Home nominal
rate reaches the ZLB on impact.

Panel A of Table 9 shows that the SOE sign reversal is robust throughout these calibrations.
In particular, at n = 2 the ILCP impact response moves from —92.96 basis points under PreTP to
+52.66 under PostTP. At both n = 0.5 and n = 3, the PreTP response reaches the ZLB on impact
while the PostTP response remains positive. The PCP control is much more sensitive to 1 and
changes sign across calibrations, but there is no timing comparison under PCP.

Panel B shows that the two-country sign reversal is especially clear at n = 2: the Home impact
rate moves from —48.59 basis points under PreTP to +55.59 under PostTP in ILCP, from +103.33
to —9.24 in full LCP, and from +143.97 to —8.44 in DCP. Thus all three local-currency /destination-
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pricing regimes cross zero at n = 2.

The more extreme Monacelli high-substitution case, n = 3, provides an informative qualification
rather than overturning the timing mechanism. ILCP still reverses from —101.01 to +84.03 basis
points and full LCP from +222.99 to —17.09. DCP is the only case in which the response no
longer crosses zero at n = 3: it moves from an exceptionally large tightening of +1785.25 basis
points under PreTP to a much smaller tightening of +12.15 under PostTP. Hence PostTP still
shifts the optimal stance sharply in the accommodative direction—by about 1773.10 basis points
on impact—even though the shift stops just short of crossing zero. Moreover, this failure of the
zero crossing occurs only at the very high end of the substitution range: at n = 2.9, DCP still
reverses sign, from 4+996.92 basis points under PreTP to —4.78 under PostTP. The DCP evidence
therefore points to a strong and persistent tariff-timing effect whose exact crossing of zero becomes
sensitive only when Home and Foreign goods are made extremely substitutable. Importer LCP
remains the strongest robustness case, with a PreTP—PostTP zero crossing in both the SOE and
the two-country economy at every reported value of 7.

7.4 US-size Country Robustness

We now collect the robustness results for the U.S.-size calibration, v = 0.27, rather than mixing
them with the equal-size exercises. Table 10 reports three checks: Panel A revisits steady-state
distortions, Panel B varies tariff size, and Panel C varies the elasticity of substitution . Removing
all markup-correcting subsidies changes the ILCP impact response from —62.36 to —47.21 basis
points under PreTP and from +71.57 to +55.14 under PostTP. Full LCP and DCP are almost
unchanged and continue to move from tightening under PreTP to easing under PostTP. Thus
the timing-induced sign reversals remain intact at the U.S.-size calibration with or without the
steady-state markup corrections.

Table 10: US-size country robustness: Home impact nominal-interest-rate responses
Panel A: Distortions, v = 0.27

Specification ILCP Full LCP DCP PCP
PreTP PostTP PreTP PostTP PreTP PostTP
Baseline -62.36 71.57 72.20 -7.31 90.59 -6.34  10.46
Distorted -47.21 55.14 72.12 -7.32 89.15 -6.30 11.52
Panel B: Tariff size, v = 0.27
Tariff increase ILCP Full LCP DCP PCP
PreTP PostTP PreTP PostTP PreTP PostTP
20% -62.36 71.57 72.20 -7.31 90.59 -6.34  10.46
15% -46.77 53.68 54.15 -5.49 67.95 -4.75 7.84
10% -31.18 35.79 36.10 -3.66 45.30 -3.17 5.23
5% -15.59 17.89 18.05 -1.83 22.65 -1.58 2.62
Panel C: Elasticity of substitution, v = 0.27
n ILCP Full LCP DCP PCP
PreTP PostTP PreTP PostTP PreTP PostTP
0.5 -85.81 36.05 -70.28 7.60 -66.38 6.93  -45.07
1.5 -62.36 71.57 72.20 -7.31 90.59 -6.34 10.46
2.0 -91.34 91.12 148.24 -13.91 285.96 -11.95 0.99
3.0 -101.01 133.92 310.40 -26.18 n.d. n.d. -59.19

Notes: Entries are basis-point deviations of the Home nominal interest rate from steady state. Panel A compares
the Baseline and Distorted specifications. Panel B holds the v = 0.27 Baseline fixed and varies the unilateral
Home tariff innovation. Panel C holds the v = 0.27 Baseline and the 20-percentage-point tariff innovation fixed
and varies . An entry of —101.01 means that the Home nominal rate reaches the ZLB on impact. In Panel C,
“n.d.” denotes that the DCP linearized equilibrium does not satisfy the determinacy condition at n = 3, so no
impact response is reported. At n = 2.4, however, the DCP solution is determinate and the Home impact response
reverses from +1023.42 basis points under PreTP to —7.12 basis points under PostTP. Thus the missing DCP
entry at n = 3 should be read as an extreme-calibration determinacy issue, not as evidence that the zero crossing
has already disappeared. PCP has no PreTP/PostTP distinction and follows the control convention used in the
main two-country tables.

Panel B shows that the U.S.-size result is not driven by the 20-percentage-point reference
tariff. The ILCP response remains negative under PreTP and positive under PostTP as the tariff
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innovation is reduced from 20 to 5 percentage points. Full LCP and DCP retain the opposite
ordering at every reported tariff size. Hence the PreTP—PostTP zero crossings survive even for a
5-percentage-point tariff innovation at v = 0.27.

Panel C repeats the elasticity exercise in Table 9 at the U.S.-size calibration. The ILCP zero
crossing is particularly robust: the Home rate is below steady state under PreTP and above steady
state under PostTP at every reported value of 7, with the PreTP rate reaching the ZLB on impact
at 7 = 3. Full LCP and DCP also display timing-induced zero crossings at n = 0.5, 1.5, and 2.
At n = 0.5, their direction is reversed relative to the n = 1.5 case—full LCP moves from —70.28
basis points under PreTP to +7.60 under PostTP, and DCP from —66.38 to +6.93. At n = 2, the
n = 1.5 ordering is restored: full LCP moves from +148.24 to —13.91 basis points and DCP from
+285.96 to —11.95. The DCP zero crossing continues beyond n = 2: at n = 2.4, for which the
linearized equilibrium remains determinate, the Home impact response moves from +1023.42 basis
points under PreTP to —7.12 basis points under PostTP. At n = 3, full LCP continues to reverse,
from +310.40 to —26.18 basis points, whereas the DCP linearized equilibrium no longer satisfies
the determinacy condition at v = 0.27, so Panel C does not report a DCP impact response for
that calibration. The n = 2.4 result therefore makes clear that the missing DCP entry at n = 3 is
a very-high-substitutability determinacy issue rather than evidence that the PreTP-PostTP zero
crossing has already disappeared. Thus the U.S.-size elasticity exercise reinforces the tariff-timing
mechanism while also showing that the extreme DCP edge case becomes less well behaved when
country sizes are asymmetric.

Trade-openness robustness gives the same message. Holding v = 0.27 fixed and varying v
over 0.15, 0.30, and 0.45 preserves the timing ordering in ILCP, full LCP, and DCP. At the highest
openness value, v = 0.45, the ILCP PreTP response is sufficiently accommodative to reach the ZLB
on impact, while ILCP PostTP continues to imply tightening; full LCP and DCP continue to imply
tightening under PreTP and easing under PostTP. Appendix A reports the detailed responses.

7.5 Bianchi and Coulibaly (2025) Model

Bianchi and Coulibaly [8] provide a useful external small-open-economy robustness check because
the force behind their optimal policy is deliberately different from the mechanism emphasized
in Section 3. Their quantitative model is solved as a nonlinear Ramsey problem with Rotemberg
rigidity in Home producer prices. Tariff revenue is rebated to households, so private agents perceive
imports at the tariff-inclusive price while the tariff payment is a domestic transfer from the social
point of view. The resulting fiscal externality gives the Ramsey authority a motive to support em-
ployment and imports relative to the look-through allocation. We add an importer local-currency-
pricing block with Rotemberg adjustment costs, set the importer elasticity and adjustment-cost
parameter equal to their Home-producer counterparts, and use a markup-correcting importer sub-
sidy so that the added sector does not introduce a new steady-state monopoly distortion. Because
the Bianchi—Coulibaly framework is a small open economy, ILCP is the only destination-pricing
regime among our LCP cases that has a direct counterpart here; full LCP and DCP require an
explicit two-country structure.

For the main cross-model comparison, we use Bianchi and Coulibaly’s own endogenous-terms-
of-trade extension to relax the one-for-one exchange-rate/PPI mapping. In their reference spec-
ification the border terms of trade are fixed and the normalization implies Py ; = &. Once the
border terms of trade are endogenous, the law of one price instead allows &;/Py,; to move with
the international relative price. We then add the same Rotemberg ILCP block while retaining
the tariff-revenue fiscal externality that is central to the Bianchi-Coulibaly mechanism. In this
broader extension, the qualitative ILCP result is the same as in Section 3: the optimal impact
nominal rate falls under PreTP and rises under PostTP. This is a robustness comparison, not a
pure identification exercise for the restriction Py : = &: endogenizing the terms of trade also
makes export demand finite-elasticity and introduces the associated terms-of-trade margin. The
result therefore shows that the PreTP—PostTP zero crossing also arises in a Rotemberg SOE in
which the tariff-revenue fiscal externality is a central force behind the Ramsey allocation, while

38



the exact direction of the crossing remains model dependent.

The welfare interpretation is correspondingly close to the one used in Section 3. Up to the
additional wealth/net-foreign-asset component generated by incomplete international asset mar-
kets, the second-order criterion can be organized in terms of a welfare-relevant output gap ¢;’,
a welfare-relevant import LOOP gap ’g[};” , Home PPI inflation 7g ;, and the inflation rate of the
sticky local import price. PreTP and PostTP have the same quadratic stabilization margins; what
changes is the sticky inflation object and the constraint linking that object to the LOOP gap.
With an independent exchange-rate margin, PreTP allows depreciation to move the border price
relative to the tariff-exclusive sticky local import price, while PostTP places the tariff inside the
importer’s sticky purchaser-price margin. The resulting Ramsey tradeoff therefore has the same
qualitative orientation as in Section 3: easing under PreTP and tightening under PostTP.

The exact Bianchi—Coulibaly reference normalization is informative precisely because it re-
moves that independent margin. With exogenous border terms of trade and their law-of-one-price
normalization, Py: = &, so exchange-rate adjustment is simultaneously Home-producer-price
adjustment. Table 11 reports the nonlinear Ramsey results for this case.

Table 11: Bianchi-Coulibaly ILCP extension under Py, = &: impact nominal-rate responses

Tariff process PCP ILCP PreTP ILCP PostTP
basis points

Permanent +15 pp  5.02 9.45 -6.95

+15 pp, p = 0.976 1.60 4.45 -4.14

+20 pp, p =0.70 0.23 0.49 -0.21

Notes: PCP is a control and has no separate sticky importer-price block. The ILCP columns add a
Rotemberg-sticky Home importer sector with ep; = ¢ and ¢ = ¢ g, together with a markup-correcting importer
subsidy. The Ramsey allocation is computed from the nonlinear equilibrium restrictions. Appendix B reports the
exact-normalization equations and welfare interpretation.

Under the permanent 15-percentage-point tariff increase used in the Bianchi—Coulibaly quanti-
tative experiment, the ILCP impact response is +9.45 basis points under PreTP and —6.95 basis
points under PostTP. Table 11 also shows that this opposite-orientation zero crossing is not spe-
cific to a permanent tariff: with a 15-percentage-point shock and persistence 0.976, the response
changes from +4.45 to —4.14 basis points, while with a 20-percentage-point shock and persistence
0.70 it changes from +0.49 to —0.21 basis points. Thus the exact-normalization exercise provides
a robust sign reversal across the reported tariff processes, even though its direction is opposite
to the SOE Baseline result. In the broader endogenous-terms-of-trade extension, the one-for-one
mapping is relaxed and the qualitative ILCP ordering returns to that of Section 3. Because that
extension also introduces a finite-elasticity export-demand and terms-of-trade margin, we do not
attribute the change in direction to the relaxation of Py = & alone. The robust conclusion is
the existence of the timing-induced zero crossing, not a universal claim that a particular timing
convention must always imply easing or tightening. Which side of zero each convention occupies
depends on the full nominal and international-relative-price implementation structure.

7.6 Policy-Game Robustness: Cooperative Ramsey

Before turning to the Bergin—Corsetti economy, we isolate the policy-game margin within our own
model. This exercise is motivated directly by Bergin and Corsetti [6], who solve their quantitative
model under cooperative Ramsey policy. Comparing their cooperative allocation directly with our
equal-size Baseline under national Nash-Ramsey policy would therefore change both the economic
environment and the policy game at the same time. We first ask whether the PreTP-PostTP sign
reversals in our Baseline specification survive when the two monetary authorities cooperate.

We re-solve the equal-size Baseline at the Benchmark Parameterization with a single population-
weighted world planner. For each pricing regime R and timing convention P, the cooperative social
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planner solves

0 1+¢ *\ 1+
N (V)™
max E Bt |logCy — +(1-v [lo C*—ti}
(KPP drithso ; { SR ( ) |loe i L+¢ (55)
subject to the world private-equilibrium system for (R, P), it >0, iy >0.

where XtR’P collects the Home and Foreign allocation and sticky-price variables for the relevant
regime. The private-equilibrium equations, the 20-percentage-point unilateral Home tariff innova-
tion, the pricing convention, and the two national ZLB constraints are unchanged; only the two
national objectives are replaced by the single population-weighted world objective in Eq. (55).
Appendix C gives implementation details and numerical checks. Table 12 compares the resulting
impact responses with the national Nash—Ramsey Baseline.

Table 12: Policy-game robustness: impact nominal-interest-rate responses in the equal-size Baseline
Pricing regime Timing Nash Home Cooperative Home Cooperative Foreign

(bp) (bp) (bp)
ILCP PreTP -31.92 357 -87.38
ILCP PostTP 43.09 -10.48 16.60
Full LCP PreTP 49.49 -2.25 -93.51
Full LCP PostTP -4.98 -12.26 7.41
DCP PreTP 57.59 -6.70 -101.01°
DCP PostTP -4.29 -8.91 6.34

Notes: Entries are basis-point deviations from steady state after a 20-percentage-point unilateral Home tariff
innovation. The Nash Home column is the national Nash—Ramsey solution for the equal-size Baseline at the
Benchmark Parameterization reported in the main text. The cooperative columns maximize population-weighted
world welfare and jointly choose both nominal rates while retaining the same private-equilibrium constraints and
pricing convention. *The Foreign nominal rate reaches its zero lower bound on impact; with 8 = 0.99, the
deviation from the steady-state nominal rate to zero is —101.01 basis points.

Cooperation removes all three timing-induced zero crossings. Under ILCP, the Nash response
changes from —31.92 basis points under PreTP to +43.09 under PostTP, whereas the cooperative
Home rate is negative under both conventions, moving from —3.57 to —10.48 basis points. Under
full LCP, the Nash reversal from +49.49 to —4.98 becomes cooperative easing of —2.25 and —12.26
basis points. Under DCP, the Nash reversal from +57.59 to —4.29 becomes cooperative easing of
—6.70 and —8.91 basis points. Thus the sign reversal is not invariant to the international policy
game.

The reason is that cooperation removes the national strategic component of the stabilization
problem. Under Nash—-Ramsey policy, each authority evaluates the effects of its own monetary plan
on resident welfare while taking the other country’s contingent allocation as given. Cross-border
movements in relative prices and foreign demand therefore remain strategic national-welfare mar-
gins. Under cooperation, those spillovers are internalized jointly: a relative-price or expenditure-
switching movement that raises one country’s welfare partly at the expense of the other no longer
provides an independent reason for one central bank to manipulate the international allocation.
What remains in the Baseline LCP/DCP economies is primarily the joint stabilization of the tariff-
induced contraction in activity together with price-dispersion and sticky-relative-price distortions.
Those residual motives call for Home accommodation under both timing conventions.

PostTP does not become irrelevant under cooperation. In fact, the cooperative Home rate
generally moves further toward accommodation: from —3.57 to —10.48 basis points under ILCP,
from —2.25 to —12.26 under full LCP, and from —6.70 to —8.91 under DCP. The timing logic is
the same as in the Nash experiments. When the tariff-inclusive purchaser-facing price is sticky,
the tariff is initially absorbed to a greater extent in the price setter’s acquisition-cost or net-
revenue margin rather than appearing immediately in the purchaser price. The short-run inflation
cost of supporting demand is therefore smaller, so the cooperative planner can accommodate the
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contraction more aggressively. Cooperation eliminates the strategic force that makes the Nash
response cross zero, but it does not eliminate the underlying PreTP—PostTP pricing mechanism.

This result is essential for interpreting the external-model exercise that follows. Because co-
operation alone removes the zero crossings in our Baseline economy, the absence of a reversal in
Bergin and Corsetti’s cooperative simulations cannot tell us whether their richer private economy
destroys the sign mechanism. To answer that question, the policy game must be held fixed. Sec-
tion 7.7 therefore asks whether the sign reversal survives when the private economy is replaced by
Bergin and Corsetti’s substantially richer structure but the national Nash—Ramsey policy game is
restored.

7.7 Bergin and Corsetti (2023) Model

The preceding cooperative experiment motivates a controlled external model robustness test.
Bergin and Corsetti [6] use cooperative Ramsey policy, whereas our two-country analysis uses
national Nash-Ramsey policy under commitment. Section 7.6 shows that cooperation alone can
eliminate the zero crossings, so a direct comparison would confound policy-game effects with model-
structure effects. We therefore use their official replication files in two stages. First, we preserve
their calibration, private-equilibrium structure, tariff process, and cooperative Ramsey objective
and introduce only the PreTP—PostTP distinction. Second, holding the Bergin—Corsetti private
economy fixed, we replace cooperation with the national Nash-Ramsey equilibrium concept under
commitment of Faia and Monacelli [17], which is also used in our main two-country analysis. This
second stage asks whether the sign reversal survives a large change in the private economy once
the policy game is held constant.

Bergin and Corsetti’s full model incorporates international production chains with imported in-
termediate inputs, iceberg trade costs, firm entry dynamics, incomplete asset markets, and Rotem-
berg price adjustment. The mapping to our terminology is direct. Their local-currency-pricing
specification has exporters in both countries set sticky export prices in the currency of the buyer.
Because the tariff is then imposed on the importer on top of the exporter-set sticky price, their LCP
case corresponds to our full-LCP PreTP convention. For DCP, we use the unilateral-tariff experi-
ment corresponding, after relabeling Home and Foreign, to column (2) of their Fig. 7: Home is the
dominant-currency issuer and also the tariff-imposing country; Home exporters use PCP, while For-
eign exporters set their Home-market export price in Home currency. The original Bergin—Corsetti
tariff again lies outside the sticky exporter-set price and is therefore PreTP in our terminology.

To construct the Post TP counterfactual, we change only the location of the tariff relative to the
sticky Foreign-to-Home export price. The tariff-inclusive purchaser-facing export price becomes
the sticky Rotemberg object, while the Foreign exporter receives that price net of the Home tariff.
Thus the tariff enters the exporter’s net-revenue margin before the sticky destination price can
adjust. All other private-equilibrium equations, parameters, and shocks are held fixed.

Table 13 first reports the cooperative results. The original PreTP simulations reproduce Bergin
and Corsetti’s monetary-policy pattern: the tariff-imposing country tightens by 57.57 basis points
under full LCP and by 51.60 basis points under DCP. Moving the tariff inside the sticky destination
price reduces the cooperative tightening to 28.97 and 16.77 basis points, respectively. As in the
cooperative version of our Baseline, PostTP moves policy in the accommodative direction but
does not generate a zero crossing. The level differs—the Bergin—Corsetti cooperative planner still
tightens—because its richer private economy contains additional production, trade, entry, and
asset-market margins absent from our parsimonious model. The comparison does not identify any
one of these features in isolation.

The final row of Table 13 delivers the central external-model robustness result. We solve the
same Bergin—Corsetti private economy under the Faia—Monacelli national Nash—Ramsey equilib-
rium concept used in our main two-country analysis. Each national authority maximizes resident
welfare over its own contingent allocation while taking the other national allocation as given, and
the two Ramsey plans jointly satisfy the common international equilibrium mappings. Under full
LCP, the tariff-imposing country’s impact response changes from a 576.61-basis-point increase
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under PreTP to a 20.57-basis-point cut under PostTP. Under DCP, it changes from a 222.67-
basis-point increase to a 9.00-basis-point cut. Thus the PreTP-PostTP sign reversal survives
under both pricing regimes even after replacing our parsimonious model with the substantially
richer Bergin—Corsetti economy. In particular, an environment featuring international production
chains, imported intermediate inputs, iceberg trade costs, firm entry dynamics, incomplete asset
markets, and Rotemberg price adjustment still produces the same qualitative zero crossing when
the policy game is held fixed.” The Nash magnitudes, especially under full-LCP PreTP, are much
larger than under cooperation, so we interpret this exercise primarily as a qualitative external ro-
bustness check of the sign mechanism rather than as a calibrated prediction of the size of strategic
monetary responses.

Table 13: Bergin—Corsetti (2023) model: tariff-imposing-country impact policy-rate responses

Full LCP DCP
Policy game PreTP PostTP PreTP PostTP
Cooperative Ramsey 57.57 28.97 51.60 16.77
National Nash—-Ramsey  576.61 -20.57  222.67 -9.00

Notes: Entries are basis-point deviations of the tariff-imposing country’s nominal interest rate from steady state
after Bergin and Corsetti’s six-percentage-point tariff innovation. In the DCP columns the tariff-imposing country
is also the dominant-currency issuer. The full-LCP PreTP case corresponds to Bergin and Corsetti’s symmetric
LCP specification, while the DCP PreTP case corresponds to their unilateral-tariff DCP experiment after
relabeling Home and Foreign. PostTP changes only the location of the tariff relative to the sticky export price.
The cooperative row retains Bergin and Corsetti’s world Ramsey objective. The national Nash—-Ramsey row holds
the same private economy fixed and uses the policy-game concept of the main two-country analysis.

Table 13 makes the sign result explicit. Under cooperative Ramsey, both PreTP and PostTP
remain on the tightening side of zero. Under national Nash-Ramsey, by contrast, the tariff-
imposing-country response reverses sign in both pricing regimes: full LCP changes from +576.61
basis points under PreTP to —20.57 under Post TP, and DCP changes from +222.67 to —9.00. Thus
the table reports a genuine PreTP—PostTP zero crossing, not merely a change in the magnitude
of tightening.

The underlying price responses clarify why tariff timing remains important before the policy
game is changed. In the cooperative simulations, under PreTP the Home purchaser-facing import
price jumps by about 4.9 percent on impact and Home CPI inflation rises by about one percentage
point per quarter. Under PostTP the tariff-inclusive import price itself is sticky: its impact
response is only about 0.3 percent, while the corresponding net border price falls by about 5.7
percent. The tariff is therefore absorbed mainly in the exporter’s net-revenue margin rather than
in an immediate purchaser-price jump. This alteration of the private price-setting constraint is
common to the cooperative and Nash exercises; the policy game determines how the two national
monetary authorities exploit the resulting relative-price and demand margins.

The comparison also sharpens the coordination result in Table 12. In our parsimonious model,
replacing national Nash—Ramsey policy with a population-weighted cooperative planner eliminates
all three timing-induced zero crossings. The Bergin—Corsetti model displays the same policy-game
dependence from the other side of the comparison: its cooperative solution keeps the tariff-imposing
country’s rate above steady state under both timings, whereas the same private economy under
national Nash—Ramsey policy generates sign reversals under both full LCP and DCP. The key
implication is therefore stronger than the statement that PostTP merely changes the quantitative
stance in a richer model. The sign reversal itself is robust to substantial model enrichment con-
ditional on the policy game. Conversely, the cooperative results show that matching the private

"We validate the external-model implementation in two steps. Using the same nonlinear private-equilibrium
block and steady-state normalization as in the Nash exercise, an independently generated cooperative Ramsey
system reproduces the PreTP impact responses of 57.5700 basis points under full LCP and 51.6030 basis points
under DCP. In the four Nash—Ramsey simulations, Dynare’s generalized-eigenvalue count gives 77 unstable roots
for 77 forward-looking variables in every case.
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economy without matching the policy game can conceal that robustness. The absence of a zero
crossing in the original cooperative Bergin—Corsetti environment should therefore be read as evi-
dence of policy-game dependence, not as evidence that its richer trade and production structure
eliminates the tariff-timing mechanism. More broadly, the exercise shows that adding a rich trade
block does not displace the basic New Keynesian pricing logic. International production chains,
imported intermediates, trade costs, and entry reshape propagation and magnitudes, but the sign
of the optimal rate response remains tightly linked to which margin the tariff enters in the sticky-
price setter’s first-order condition. What matters most for the sign is therefore not the richness of
the trade structure per se, but the location of the tariff in the nominal pricing problem.

8 Conclusion

The empirical motivation for the central two-country case has two components: Gopinath et al.
[21] establish the importance of dominant-currency pricing, while Cavallo et al. [10] show tariff-
incidence patterns that motivate PostTP. Our focal DCP—Post TP specification combines these two
empirical dimensions; we do not interpret the latter evidence as a structural estimate of PostTP.
The analysis reaches that focal case in stages. ILCP first isolates LCP and the PreTP-PostTP
mechanism in a small open economy; full LCP then replaces the importer with exporter-set des-
tination prices and shares the tariffed Foreign-to-Home block with DCP; DCP finally adds the
dominant-currency asymmetry. This sequence is not merely pedagogical. Because the optimal
Home rate crosses zero between PreTP and PostTP under ILCP, full LCP, and DCP, the first two
regimes also provide cross-pricing-regime robustness for the central timing result. The timing-
induced zero crossings additionally survive tariff innovations as small as 5 percentage points,
changes in country size and trade openness, and the removal of steady-state markup-correcting
subsidies. Across the elasticity exercises, ILCP and full LCP retain the zero crossing throughout
the reported range. DCP retains it through n = 2.9 in the equal-size economy and through the
determinate n = 2.4 U.S.-size case; at still higher substitutability the exact zero crossing becomes
sensitive, and the U.S.-size DCP linearization is indeterminate at n = 3.

The welfare decompositions show why the result is not a mechanical reaction to CPI inflation.
Across pricing regimes, the principal nominal objectives remain stabilization of Home PPI inflation
and, under LCP/DCP, the relevant sticky import or destination-price inflation and LOOP /relative-
price distortions. Tariff timing changes the private price law that constrains those targets. Inter-
national coordination is a separate margin: cooperation can remove the zero crossing even though
the underlying PreTP—PostTP constraint remains different. The policy implication is therefore
narrow but robust: optimal monetary policy cannot be inferred from the tariff rate or invoicing
currency alone; it also depends on whether the tariff is outside or inside the nominal price contract
that is actually sticky.

A Robustness to trade openness

We vary the foreign-goods weight v while retaining the markup-correcting subsidies. Table 14
reports the Home impact nominal-interest-rate response for the equal-size calibration and for the
U.S.-size calibration. Since the Home import expenditure weight is wp = v(1 — v), changing v
directly changes the degree of Home trade openness at either country size.

In both panels, lower trade openness attenuates the quantitative policy response and higher
openness amplifies it. More importantly, the qualitative timing result is unchanged throughout the
reported range. ILCP implies easing under PreTP and tightening under Post TP, whereas full LCP
and DCP imply tightening under PreTP and easing under PostTP. The only lower-bound episode
in this table is ILCP PreTP at v = 0.27 and v = 0.45, which strengthens rather than weakens the
distinction between the two timing conventions.
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Table 14: Trade-openness robustness: Home impact nominal-interest-rate responses
Panel A: Equal-size two-country economy, v = 0.50

v ILCP Full LCP DCP
PreTP PostTP PreTP PostTP PreTP PostTP
0.15 -13.18 17.81 24.53 -2.61 26.19 -2.42
0.30 -31.92 43.09 49.49 -4.98 57.59 -4.29
0.45 -60.24 76.12 74.69 -7.21 95.46 -5.72
Panel B: US-size two-country economy, v = 0.27
v ILCP Full LCP DCP
PreTP PostTP PreTP PostTP PreTP PostTP
0.15 -22.97 28.05 35.72 -3.83 39.53 -3.56
0.30 -62.36 71.57 72.20 -7.31 90.59 -6.34
0.45 -101.01 131.16 108.99 -10.50 157.82 -8.47

Notes: Entries are basis-point deviations of the Home nominal interest rate from steady state. All rows use the
Baseline subsidy configuration. The v = 0.30 rows are the main-text calibrations. ILCP, full-LCP, and DCP
entries use the ZLB-constrained piecewise solution. In Panel B, the ILCP PreTP response reaches the ZLB on
impact at v = 0.45; the corresponding unconstrained linear response is —122.80 basis points.

B Bianchi—Coulibaly ILCP extension under Pg; = &

This appendix records the exact-normalization case discussed in Section 7.5. Bianchi and Coulibaly
[8] assume pre-tariff law of one price, constant foreign-currency prices, and exogenous border terms
of trade p = Pr,; /Py ¢, normalized to one in their reference specification. With the foreign-currency
price of the Home good normalized to one, these assumptions imply

PHﬂg = 5t~ (56)
Their uncovered-interest-parity condition is
&
R, =R"Z2, (57)
&
so Eq. (56) implies
R: Pt
=2 —1 ) 58
R~ Pus + TH, 41 (58)

Hence the current policy rate is directly tied to next-period Home PPI inflation in this particular
SOE closure. This restriction is stronger than the implementation structure in Section 3, where
the nominal exchange rate can move relative to the Home producer price.

We extend the Bianchi—Coulibaly private economy by adding a continuum of Home importers
that set local-currency prices subject to Rotemberg adjustment costs. In the log-linear and second-

order expressions below, let 7; denote the log gross tariff wedge and define the tariff-exclusive import
LOOP ratio

EPLy

v, = ,
¢ Pr,

Yy = log U, (59)

Under PreTP the sticky object is the tariff-exclusive local import price Pr; under PostTP it is the
tariff-inclusive purchaser price ?F’t =(1 —i—Ttle"el)Pp,t = €7 Pr 4 in the log-gross-wedge notation used
below. The first-order importer Phillips curves can therefore be written in the same sticky-object
coordinates as in Section 3,

Trs = BEp 1 + kv, PreTP, (60)
Tt = BEiTr 41 + Ky, PostTP, (61)

where Ky = ep/édn under the Rotemberg normalization used here. The tariff is outside the
importer’s sticky-price margin under PreTP and inside it under PostTP.
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For welfare interpretation of this exact-normalization case, let sy and sp denote the zero-
tariff steady-state expenditure shares on Home and foreign goods, with sy + s = 1. Expanding
household welfare and the consolidated resource constraint to second order around the zero-tariff
deterministic steady state of this extension gives the following reduced-form quadratic organization
of the timing-relevant margins:

EfC,P 2 [ABC( ) +ABC(¢ ) +¢H7rHt +SF¢M(7TFt) } +£bt7 (62)

for P € {PreTP,PostTP}, up to policy-independent terms and terms of order higher than two.
Here the hatted objects are defined from the real quadratic block itself, not by an unspeciﬁed

target. Let ¢; = (4, ) and write that block before completion as 2th BC. P +q,92%F 1. Then
[EeT P _ ,BC,P w7 BC,P
tw,Bc,P = —(HBCP) 1930 P, U =y -y s YT = =TT
t

This is exactly the center generated by completing the quadratic form: substituting the vector

above rewrites the real block as l(qt —q")'H, BCP(qt — ¢*) plus terms independent of ¢;. Here

EreTP = 7 and WPO“TP = 7. The term Ly, collects the time-invariant marginal-utility /net-

forelgn—asset component associated with incomplete international asset markets. Equation (62) is
used only to organize the welfare margins of the exogenous-terms-of-trade, Py, = &; case; it is
not asserted to be the complete reduced form of the endogenous-terms-of-trade extension, which
introduces an additional international-relative-price margin. The timing comparison within the
exact-normalization case relies only on the fact that the positive quadratic weights on Home PPI
inflation and sticky import-price inflation are common across PreTP and PostTP; tariff timing
changes the implementability constraints and the inflation object, not the planner’s underlying
preference for one timing convention.

Under Eq. (56), the LOOP accumulation equations become especially restrictive. With p =1,

Yy — 1 = THt — TFt, PreTP, (63)
Y — WY1 =T — Tpe + (Tt — Te—1), PostTP. (64)

The Bianchi—Coulibaly fiscal externality makes private imports inefficiently low because households
do not internalize that a larger import base raises tariff revenue rebated to the private sector. In
the present coordinates, raising ; lowers the private tariff-inclusive relative import price 7+ — ¥
and therefore moves import demand in the direction preferred by the planner. Under PreTP,
Eq. (63) requires this relative-price correction to be implemented through Home PPI inflation
relative to sticky import-price inflation. Because Eq. (58) ties the current nominal rate to future
Home PPI inflation, the resulting nonlinear Ramsey allocation produces an impact rate increase.
Under PostTP, by contrast, the tariff innovation 7 — 73— itself enters Eq. (64); the required
relative-price movement no longer has to be generated by the same positive Home-PPI differential,
and the optimal transition features a lower future Home inflation path and an impact rate cut.

The nonlinear Ramsey results for this exact-normalization case are reported in Table 11 in
Section 7.5. The permanent-shock row uses the Bianchi—Coulibaly quantitative experiment, a
15-percentage-point permanent increase in the import tariff. The additional rows show that the
opposite orientation of the PreTP-PostTP reversal under Eq. (56) is not specific to permanence.

The opposite orientation relative to Section 3 is therefore consistent with the tighter nominal
implementation structure imposed by Eq. (56). Bianchi and Coulibaly’s own endogenous-terms-of-
trade extension provides a broader robustness case in which that one-for-one mapping is relaxed.
This extension is not a one-equation experiment: finite-elasticity export demand also introduces
a terms-of-trade margin and changes the efficient tariff reference allocation. Let p; denote the
border terms of trade. After normalizing the foreign composite price, law of one price implies
Py = &/p¢, s0

& _pt+1(

- L+ TH41), (65)
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and the PreTP LOOP law becomes

Yy — i1 = logps —logpi_1 +TH — TR, (66)

with the corresponding +(7; — 7¢—1) term under PostTP when the sticky object is tariff inclusive.
The international relative price can now absorb part of the LOOP correction without requiring the
same movement in Home PPI, and the policy rate is no longer pinned down by future Home PPI
inflation alone. In this broader extension the qualitative ILCP ordering returns to the Section 3
result: PreTP calls for easing and PostTP for tightening. Because the endogenous-terms-of-trade
specification changes both the nominal mapping and the real international-price environment, this
comparison does not identify the effect of Eq. (56) in isolation. It does establish the narrower
robustness result needed here: the timing-induced zero crossing survives, while the direction of the
crossing is model specific.

C Implementation details for cooperative Ramsey robust-
ness

Section 7.6 reports the policy-game robustness results. This appendix records the cooperative
planner problem and numerical checks. The main two-country analysis uses national Nash—-Ramsey
policy under commitment. For the cooperative exercise we instead use a single population-weighted
world planner that maximizes

[e%S) N1+<p (N*)lJrcp
w¢ =E ¢ logC, — —L +(1 - [1 c*—t—] , 67
0 O;ﬁ {V og Ly 1+ ( v) |log C; 1+ (67)

subject to the complete world private-equilibrium system for each pricing regime. Both national
nominal rates are chosen jointly, with a separate ZLB constraint in each country. The calibration,
the 20-percentage-point unilateral Home tariff innovation, and every PreTP/PostTP price-setting
convention are unchanged. Thus the only policy experiment is to replace the two national objectives
by Eq. (67); the private-sector pricing architecture is held fixed. We use this cooperative allocation
as a diagnostic full-coordination comparison rather than as an alternative institutional reference
for the paper.

The cooperative first-order conditions were generated directly from the nonlinear world La-
grangian and the unchanged private-equilibrium constraints. For ILCP PreTP, an independent
implementation using the analytically expanded cooperative Ramsey first-order conditions gives
the same impact responses, —3.5725 basis points at Home and —87.3801 basis points abroad, to
numerical precision. Extending the solution horizon from 50 to 80 quarters likewise leaves the full-
LCP PostTP impact responses unchanged to numerical precision. These checks are useful because
the cooperative exercise changes the planner problem without changing the pricing equations that
define PreTP and PostTP.

D Ramsey problems, Lagrangians, and first-order condi-
tions

This appendix states the nonlinear Ramsey systems used for the SOE and two-country simulations.
The purpose is to make explicit both the implementability restrictions and the variables with
respect to which the planners differentiate. The tariff processes are exogenous and therefore carry
no Ramsey multipliers. Price-dispersion states inherited from period ¢ — 1 are predetermined.
Commitment is implemented from the timeless perspective, so inherited Ramsey multipliers are
retained.
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D.1 Small open economy
Using the CPI-PPI ratio G(S¢, Tasr;¢) defined in Eq. (7), write

CF,t =7 <

For the producer block, define the reset relative price pg +

(1 + TM,t)St
g(StaTM,t)

-n
> Ct, MCtT = szctg(st,TM7t).

Py 1/Pgy and the usual Calvo

auxiliary variables g ¢ and Zp . As in the main text, Mp = ¢/(¢ — 1) is the desired producer
markup; with the Baseline subsidy, the effective markup is (1 — 7)Mp = 1. The common SOE

implementability restrictions can be written

n
FY =Y, — (1 —v)G(Ss, Tars)"Cy — v ( S ) Cr =0, (68)
1+ TX ¢
FN =N, —YiZp, =0, (69)
Ff=1-015 ) — (1 - 0Py, =0, (70)
Ctg(st ™ t)
FE =Ky, Y, — 30 LRk K =0, 71
¢ e = Y= B Ci11G(St41, o t41) HHI et = ()
Ctg(St ™ t)
FZ =Zy, - Y,MCr — 30 L Z =0, 72
K e~ VMG = Ci11G(Sit1, Tarerr) i et (72)
- Z
FFR=ppy,—(1- T)MPICH7t =0, (73)
H,t
FP =Zpy — 0y, Zus1 — (1—0)pg5, =0, (74)
C
FES =w,8, — c: LG(Sy, mare) =0, (75)
Ctg(st ™ t) 1

FF = B — — = 76
¢ ﬁct+1g(5t+1,TM,t+1)HH,t+1 1+ (76)

The first and eighth restrictions are Egs. (8) and (7); the last is Eq. (9). The intervening equations
write out the producer Calvo block and price dispersion that are used in the nonlinear simulations.
For the importer block, 77 ¢ 1s the normalized importer reset price defined in Section 3.4, and

K?t and Z% £ are its denominator and numerator Calvo auxiliaries; Zr,; denotes importer-price
dlspersmn Here M 1 = em/(ep — 1) is the desired importer markup, and the Baseline subsidy

implies the effective markup (1 — 77)M = 1. Under PreTP,

II
FPF PreTP St St71 HF’t = 07 (77)
Hzt
FtPM,PreTP =1_ 91‘[;1:/2*1 _ (1 _ 9)(5?{;TP)1_8M =0, (78)
CiG(St,Tamt)  Sita -
FEMPITP _ pPreTP _ o0 g t ™, eM T icbreTP — ) 79
t Fit o Ce11G(Ser1,Tarer) S - DT ()
CiG(Se, Tnmyt) Sty
FZM PreTP __ = ZPreTP Cr., U, — ﬁg t ’ 2 e ZPreTP = 0, 80
Fe=t Ci41G(Ses1, Taaer) Sy DHRITEA (%0
ZPreTP
FRM PreTP ﬁrfTP (1— TI)MI ,CpreTP =0, (81)
FtDM,PreTP = Zp, — GH;%ZF¢_1 (- 0)(Z~)’IP;TTP) eMm (). (82)
Under PostTP the sticky object is (1 + 7as,)S:, and therefore

0Os ﬁ

FPFP tTP = (14 7aze)S; — (1 + TM,t—l)St—lﬂfI’t =0, (83)
t

)
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FtPM,PostTP =1_ gﬁi_’zﬁ—l _ (1 _ 0)(ﬁ?tStTP)1_EM =0, (84)

S CeG(St, Tart) (L4 Tar,41)St1 = ey, — .
FKM,POStTP = ]CPO§tTP o C o 0 t 9 5 ) HEM 1]CPO§tTP — 0’
¢ Bt Fe =P Ce41G(Sty1, Tare+1) (14 Tare) St Fe+17Ft41
(85)

CiG(St, T t) (14 Tag,641)St41 =
FZM,POStTP = ZPostTP o CF \II o ﬂe t 9 s ) HEM ZPOStTP — 0’
K Bt e Ci41G(Stq1, Tare+1) (14 Tare) St Ft+17F 41

(86)
RM,PostTP Z;%StTP
T = pen T = (1= )M = 0, (&7)
Fit
FtDM,PostTP = ZF,t _ 91—‘[;‘% ZF,tfl _ (1 _ 9>(ﬁl;{)tstTP)—5M =0. (88)

Thus the tariff enters the sticky-price implementability block only under PostTP. The acquisition-
cost term in the Z recursion is ¥; under either notation because, under PostTP, both the tariff-
inclusive acquisition cost and the sticky purchaser price contain the same factor 1 + 757 ;.

Let P € {PreTP,PostTP} and let

AL, ={Y,N,P,K,Z,R,D,RS,E, PFp, PMp, KMp, ZMp, RMp, DMp}

denote the restrictions above, with the appropriate timing-specific importer block. The SOE
Lagrangian is
E = N;*® Y N P K z
f R O Zﬁt log Cy — 1 ; ” + AV AN + ApiFy + Ax i Fy + Az Fy
t=0

+ AR FE+ Ap i FP + Ars F*° + Mg FF + )\PF,tFtPF’P + )\PM,tFtPM’P

+ )\KM,tFtKM’P + )\ZM,tFtZM’P + ARM,tFtRM’P + ADM,tFtDM’P + Mi,tit‘| .
(89)

For any SOE choice variable z;, define the exact discounted Euler-Lagrange derivative of the
constraint part by

OFf _ OF OF}
DIOET = Z [)\a,ta—xtt + B8 N1 8;t1 + BAat+1 8;:1] . (90)

P
a€AL g

This expression is simply 37t0L£5CF " /9x, after separating the direct utility derivative and the
lower-bound term; it is not a linearization. The complete interior first-order conditions, apart from
the policy-rate KKT condition, are

0=C +D7%7, 0= - Nf +DPP7, (91)
0="D"7, 0=Dg"7, 0="Dy""7, (92)
0=D5"7, 0= Dggf’P, 0="DRo"7, (93)
0=D3"7, 0=D;.57, 0= Dﬁgf?, (94)
0= D%,??P, 0= D,i(,Fif’P, 0= Dggf”’, 0= Dggf?. (95)
Here HgffTP =1IIr: and HIP,?tStTP = ﬁp’t. The policy-rate condition is
(11%)2 Fpie=0, @ >0, >0, pigie=0. (96)

Whenever the lower bound is slack, p;+ = 0 and hence Ag ; = 0.
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D.2 Two-country national Nash—Ramsey problem

The Home and Foreign CPI-PPI ratios implied by the CES price indexes are

. 11/(1-m)
G(St, Tare) = {WH +wp(1 4 7ar,) "8} n}

)

G (S¢ Tare) = [wF+wH(1+TM,t>1 (S 7] "

The demand and complete-markets mappings used before national differentiation are

1+ S\

Cry=wuG(Se, Tart)"Ch, Crt = wrp <M> Cy, (97)
g(StaTM,t)

(L4708 )
C* — * g* S*’ * nc*, C* — * ) 0*7 98
Ft = Wp (S; TM,t) t Ht = WH (g*(S?»TE&,t) t (98)

Ctg(staTM t)
0,5 = —— " "7 99
5 GG (E i) %9)
The Home Euler restriction is

FE, =5 CtG(Sh, Tart) LI (100)

Ci+1G(St+1, a1 ) i 141 R

with the exact starred mirror for Foreign. Because the CPI-PPI ratio is substituted directly from
the CES price index, it is not an additional Ramsey choice variable and there is no separate CPI
auxiliary constraint. Under PCP, the law of one price imposes ¥, = 1 and Eq. (99) links S; to the
Home allocation, conditional on the Foreign contingent allocation. Under importer LCP, both S,
and U, are retained as Home own-plan variables and Eq. (99) is imposed as a complete-markets
restriction. Thus neither planner treats the other country’s contingent allocation as an own choice.

For compactness, a sticky price block b with elasticity €,, Calvo parameter 6, reset relative
price py;, gross inflation Il ;, demand @, and real marginal-cost or net-revenue term my; is
represented by the five residuals

Ff,=1-0T15 7 — (1—6,)p,, =0, (101)

Fb,Kt =Kot — Qv — ﬂobEb,t,tHHth_Jrll]Cb,tH =0, (102)

FbZ,t = Zb,t - Qb,tmb,t - ﬁGbEb,t,t+1HZﬁ’t+1Zb,t+1 =0, (103)

Fy = po — Mb% =0, (104)
bt

= Zyy — 0015, Zy 1 — (1= 0,)py 5" = 0. (105)

Here M, denotes the effective markup factor in block b—for example (1 — 7)Mp for a Home
producer and (1 —77)M; for a Home importer—and =y ; ;11 is the exact household-discount-factor
and relative-price term appropriate to block b.

The Home resource/labor restrictions are regime specific. Under PCP,

1-v _,
Fipi P =Y, — Cuy - —Cipy =0, FPP = Ny - YiZy, =0. (106)

Under importer LCP,

1—v

F"or =Y, — Oy — ChZir, =0, Fl* P = Ny = YiZy, = 0, (107)

v

where Z}; , belongs to the Foreign contingent allocation and is held fixed in the Home best response.
Under full LCP and DCP, Home production is allocated across the Home and Foreign destination
blocks,

1-v N
FFr = Ny — CuaZuy — ——ChZizs =0, (108)
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The Foreign restrictions are exact mirrors.
Let Bg’P denote the Home-owned sticky-price blocks. They are

By" = {H}, (109)
B;ILCP(P = {H7 MH}) (110)
By " = {H,H"T}, (111)

BLOPP — (H, H*P}. (112)

Here M is the Home importer’s local-currency block. Under full LCP, the starred block H*7
is the distinct Home-good price-setting block for the Foreign market and is quoted in Foreign
currency. Under Baseline DCP, by contrast, Home-to-Home and Home-to-Foreign sales share
the common Home-currency PCP price. The destination-tagged starred variables retained in the
numerical implementation are therefore bookkeeping copies of the common Home producer-price
block, not an independent Home reset-price choice. The tariffed Foreign-to-Home price-setting
block is Foreign-owned under full LCP and DCP and is therefore held fixed when the Home national
planner differentiates. Under PostTP the relevant cum-tariff price is used in that Foreign-owned
block.
For reference, the Home own-plan choice sets (excluding ;) are

XPCP ={Cy,St, N, Yy, U 1, 01,4, Kty Zrt5 ZH i ) (113)

X = X {0 TR PRy KRy 2y, Zeck (114)
XFLCPP = {Ct,St,Nt,CHt,CHt,S HHt,H;}ﬁyﬁH,t,ﬁ;}ﬁ,’CH,t,ZH,t, (115)

Kiins Ziins Zre Zires (116)

XFPP = {Cy, 81, Ni, Oty Cpp gy S Mg, X Bt Bt g Kot 2t (117)

Ky 257 Zu, Z3y ) (118)

Here ;7™ = §* and 77" = (1473, +)S; when the Foreign import tariff is present; in the
unilateral Home-tariff experiments 74, , = 0. The Foreign choice sets are the exact Home-Foreign
mirrors. 7

Let J 5’ "7 be the explicit set consisting of the Home Euler and complete-markets restrictions,
the appropriate resource/labor restriction above, the relative-price law(s), and the five residuals in
Egs. (101)—(105) for every block in Bg’P. The Home national Lagrangian is

1+g0

e — g, ZB log C; — ot > AmaaFR D+ i | - (119)
t=0 GJH

The entire Foreign contingent plan is held fixed when Eq. (119) is differentiated. The Foreign
national Lagrangian is

N* .
ey P =g, ZB log Cf — ( Z AFa tFFf}P’a + Wit | (120)
_ ejR P
F

with the complete Home contingent plan held fixed. These are two national Lagrangians, not a
world-planner Lagrangian.
For any Home own-plan variable x;, define

8 R73a aFR,7D_,a 8FRPG
fo ft = Z )\H,a,taH—xi + B_lAH,a,t—lﬁtl + /BAH,a,H-l%:_l . (121)

a@ﬁf”’
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The Home first-order conditions are therefore, for PCP,

_ -1 PCP _ ® PCP _ 1yPCP
0=C;y" +Dyye,, 0=—-N/+Dyn, 0=Dyy, (122)
_ 1PCP _ yPCP _ 1yPCP _ 1yPCP
0=Dwy,> 0=Dh . 0=DHpy. 0=DHKs.
_ 1yPCP _ PCP
0=D5% 0=DL . (123)
. s . ILCP,P .
For importer LCP, the PCP producer-block conditions are evaluated with J; and Y; remains
an own choice, while the additional conditions are
ILCP,P _ ~NILCP,P _ ~NILCP,P _ ~NILCP,P _ ~ILCP,P _ ~ILCP,P _
DPuw,” =DPunp, =Pupr. =Puxp, =Puzp, =Puz., =0 (124)
For full LCP,
-1 FLCP,P _ ® FLCP,P _ ~FLCP,P
0=Cy " +Dye s 0==-N/+Dyyn ", 0=Dyg ",
_ #FLCPP _ ~FLCP,P _ ~FLCP,P
0=Dyc,, > 0= DH’C;“ , 0= DH,S:’P ,
_ nFLCPP _ ~FLCP,P _ ~FLCP,P
0= DHvHH,t ’ 0= DH,HE"; ’ 0= DH,ﬁH,t ’
_ nFLCP,P _ ~FLCP,P _ ~FLCP,P
0= DHJ)};,? , 0= DH’,CH’t , 0= DH,ZH’t ,
_ nFLCPP _ ~FLCP,P _ ~FLCP,P _ nFLCPP
0= DH,IC;,"? , 0= DHZZ{? , 0= DH,ZH,t , 0= DH,Z;“ . (125)

For numerical bookkeeping, the DCP implementation retains the same-dimensional starred Foreign-
destination variables as full LCP. Under the Baseline common-PCP restriction, however, those
starred Home-side variables are copies of the common Home producer-price block rather than an
independent reset-price choice:

_ ~—1_ 7 DCPP _ _n¥ . pDCPP _ ADCPP
0=C " +Dye, s 0=-N +Dyy"»  0=Dyg,
_ . DCP,P _ DCPP _ DCPP
0=Dhcn. 0=Dycy,» 0="Dhy s>
_ DCP,P _ DCPP _ DCPP
0=Pym,, 0="D ;7 0 =Dk 5 -
_ DCP,P _ DCPP _ DCPP
0 _DH,FH’?z ’ O_DHJCH,t’ O_DH,ZH,t’
_ . DCP,P _ DCPP _ DCPP _ ADCPP
0=Dp"7, 0=Dp0"%, 0=Dp7, =DpoET. (126)

For every regime, the Home policy-rate condition is

AH,E ¢
(1+14)?

The Foreign FOCs are the exact Home—Foreign mirrors, including

+ Nlﬁ,t =0, iy 20, MiH,t 20, Nlﬁ,tit =0. (127)

AFE i
iz

The private-equilibrium restrictions, the Home FOCs, the Foreign FOCs, and both complementar-
ity conditions are solved jointly. Their fixed point is the nonlinear national Nash—Ramsey allocation
used in the quantitative sections.

=0, Z: >0, .ué?‘,t >0, .u”%‘,tir =0. (128)

E Price-setting detalils

This appendix records the common algebra behind the main-text reset-price equations. If a price
Py¢ is Calvo sticky with reset price P/, elasticity €5, and non-reset probability 65, then

(P75 = 0,(P2 ) ™ + (1= 05) () <. (129)
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n,s

For a price setter with nominal marginal cost MC; [}, let xj,, convert the chosen sticky price
into the seller’s period-¢ + k receipt in the currency in which MC}' _;f is measured. The reset-price
condition can then be written directly with the chosen price on the left-hand side:

o0 kAs n,s
Ey Zk:o 95 At,t+th+k\tMCt+k
S o0 kAS s .
E; Zk:o 0 At,t+th+k|tXt+k

For PCP and ILCP in the currency of the price setter, xj , = 1 after the relevant tariff-inclusive
acquisition cost is included in MC}' jk For exporter-set full LCP, and for the identical Foreign-to-
Home exporter block under DCP, x;j,, = 1/& ) under PreTP and x7,, = 1/[(1 + Tar,t4%)Er vk
under PostTP. The Home side of Baseline DCP is instead the common PCP block, so no separate
Home-to-Foreign DCP price-setting block is introduced. Thus PostTP uses the cum-tariff chosen
price while the tariff path enters either tariff-inclusive acquisition cost for an importer or the
conversion from purchaser price to net receipt for an exporter. Linearization of Eq. (130) and Eq.
(129) gives the NKPCs stated in Sections 3 and 4.

Ps =M

(130)

F  Welfare-center definitions

This appendix makes explicit how every hatted welfare variable used in the main text is constructed.
After substituting the first-order equilibrium restrictions, write the real part of Home’s second-order
national loss as a quadratic polynomial in

v = (Yt, Sty Vs Vf s Tt Tf\k4,t)"

Let H(1) denote the symmetric Hessian of that polynomial for pricing regime R. We complete
squares sequentially in exactly the order used to generate the reported welfare criteria: (y, s) under
PCP; (y,v, s,¢*) under ILCP; and (y, ¥*, s,) under full LCP and DCP. Suppose z; is the variable
completed at step k, H(*) is the Hessian remaining at that step, and Ry, is the set of real variables
completed later. Its center is

w,R _ 1 R, (k) R, (k) R, (k) _x Jw,R _ w,R
Fit = TR E Hij Zjt + Hi,rM M+ Hi,T;I Myt | o> Zit =Rt T Rt -
Hii JERK

The Hessian for the next step is the Schur complement of the completed variable,

R, (k) 7R, (k
R — R Ho i, :
ab = Hyp gk

i

These two expressions define the welfare centers used in the completed representation. Because
the completion is sequential, a center generally depends on relative-price variables completed at
later steps as well as on the tariff wedges. For the equal-size Baseline (v = 0.50) and the unilateral
Home-tariff experiment (73, , = 0), the resulting centers are

PCP: y” =0, sy = —1.138493 Tas +;
ILCP PreTP: y;” =0,
¥y = 0.306359 s, — 0.317444 ¢} 4 1.306359 Tz ¢,
sy = 0.871615¢; — 1.931221 Tz s, " = 0.262517 Tag 43
ILCP PostTP: 1y’ =0,
P’ = 0.306359 s; — 0.317444 vp; + 0.401035 7z ¢,
sy’ = 0.8716151); — 1.259955 s ¢, ;" = 0.298246 Tz ¢
Full LCP/DCP: y;° = 0.079380 s; + 0.096390 ¢, + 0.323190 %7 — 0.017010 7py ¢,
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Y = —0.157454 5, — 0.216236 ¢, + 0.058782 Ty 4,
s¥ = 0.346076 ¢ — 1.346076 Tar g, Y = Tass.

The hatted real variables used in the main text are defined by subtracting the corresponding
center: §i =y — Y, S = s; — s¥, Y = — ¥, and ¥, = ¢ — ", The square-completion
order is (y, s) under PCP, (y, 1, s,v¥*) under ILCP, and (y, ¥*, s,) under full LCP and DCP. The
corresponding v = (.27 centers are reported in Section 6.

The Home-PPI terms require a separate observation. Under PCP, ILCP, and full LCP the
Home-PPI square is centered at zero, so the welfare criteria correctly use W?{’t itself. Under DCP,
Home domestic inflation and Home-currency Foreign-destination inflation are linked. Let

CPreTP — Aw* PostTP _ A¢* o ATJTd
t = ts t = t e
Before completion, the relevant nominal block is

Aumyy + A (me — ¢F)?,

where

1/M+ ¢
1+ p(wy +nwr)’

Ar=S, A= —S(-1wr6,  6,=
K KR

M=(01-71)Mp.

Here M is the effective steady-state producer markup factor; M = 1 in the Baseline specification.
The same signed destination-price coefficient Ag+ is the coefficient on Home export-price inflation
under full LCP. Since n > 1, wr > 0, and ©,, > 0 at the Benchmark Parameterization, Ag~ < 0:
this is the strategic national-welfare component associated with the Foreign-market markup and
terms of trade, not a negative price-dispersion cost. Completing this pair gives

AgAg-
A A . _ w,DCP,P\2 HAH P\2
( H+ Ag )(ﬂ-H,t Tt ) + AH+AH* (Ct ) )
with
w,pcpp . An- P n—1wrB, p
TH.t =— G =~ — t -
Ag +Ag- 1—(n—1wrO,
Thus the hatted Home-PPI object is needed only under DCP. It is defined by
~w,DCP,P _ w,DCP,P
Ty =THt — Ty .

At the equal-size Benchmark Parameterization the coefficient multiplying ¢/ is —0.076800; at
v =0.27 it is —0.113380. In the unilateral Home-tariff experiments 73, , = 0, so the DCP inflation
center is the same under PreTP and PostTP even though the tariffed Foreign-to-Home private
price-setting block differs.
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