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1 Introduction

In the realm of international macroeconomics, the determination of monetary policy rules and their

implications for economic stability has long been a subject of extensive research and debate. One

critical aspect of this inquiry revolves around the concept of determinacy—the condition wherein

a unique equilibrium path exists for the economy under a specified policy rule. Understanding

determinacy is crucial for central banks and policymakers because it illuminates the effectiveness

and robustness of monetary policy frameworks in achieving desirable economic outcomes.

This paper embarks on a comprehensive analysis of determinacy within the framework proposed

by Gopinath et al. (2020), building upon the seminal contributions of previous studies in the field.

The model used in this study, which has become one of the new workhorse models in international

macroeconomics, consists of three symmetric, endogenously modeled economies that interact via

trade and set their own monetary policies. The core of each economy is similarly modeled to Gaĺı

and Monacelli (2005), a model of a small open economy (SOE). Gopinath et al. (2020) introduce three

key features: various pricing paradigms including producer currency pricing (PCP), local currency

pricing (LCP), and dominant (or Dollar) currency pricing (DCP); the inclusion of intermediate in-

puts produced domestically and abroad; and strategic complementarity in pricing, enabling variable

markups.

Producer currency pricing (PCP) assumes that goods are priced in the currency of the producing

country. This implies that exchange rate fluctuations directly affect the prices faced by foreign con-

sumers, making this paradigm sensitive to exchange rate volatility. In contrast, local currency pricing

(LCP) entails pricing goods in the currency of the consuming country, insulating consumers from

exchange rate fluctuations and potentially stabilizing domestic consumption. Dominant currency

pricing (DCP), as discussed by Gopinath et al. (2020), involves pricing goods in a dominant inter-

national currency, such as the US dollar, irrespective of the producer or consumer’s country. This

paradigm reflects the significant role of dominant currencies in global trade and finance, where the

exchange rate fluctuations of the dominant currency have pervasive effects on international prices.

In this study, I focus on analyzing how different pricing paradigms—DCP, PCP, and LCP—impact

the determinacy of the economic equilibrium. I explore how these pricing regimes interact with

central bank policy rules to influence the attainment of determinacy, considering the degree of

economic openness as a crucial determinant.

This analysis provides a foundational exploration into a broader research agenda focused on un-

raveling the complexities of monetary policy determinacy in a globalized economic landscape. By

elucidating the intricate dynamics between policy rules, pricing paradigms, and economic openness,
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I seek to provide valuable insights for central banks and policymakers grappling with the challenges

of maintaining stability and fostering growth in an increasingly interconnected world.

The investigation of determinacy in DSGE models has been significantly advanced by several key

studies. Blanchard and Kahn (1980) laid the foundational framework for the solution of linear

difference models under rational expectations, emphasizing the conditions required for a unique

equilibrium. Pesaran (1987) and Farmer (1999) were among the first to use these in various settings

of rational expectation models. Further contributions by Bullard and Mitra (2002) highlighted the

importance of the Taylor principle in achieving determinacy in closed economy models. Evans and

Honkapohja (2001) provided a comprehensive examination of learning and expectations in macroeco-

nomics, illustrating the implications of policy rules on economic stability. Loisel (2022) has recently

derived an analytical set of necessary or sufficient conditions for a broad class of models that ensure

determinacy. These include how strongly policy instruments react to what lag or lead of a variable.

He does not, however, apply these methods to a multi-country model that is also estimated.

The open economy dimension introduces additional complexities, as explored by Gaĺı and Monacelli

(2005) and subsequent studies. The role of economic openness and its impact on determinacy

have been investigated by several researchers, including Barnett and Eryilmaz (2023), who analyzed

monetary policy and determinacy in open economy New Keynesian models, and Karagiannides

and Liambas (2019), who examined the implications of trade openness in a semi-New Keynesian

framework.

The estimation of DSGE models, particularly in the context of multi-country settings, has also been

a focus of significant research. An and Schorfheide (2007) provided a detailed methodology for

Bayesian analysis of DSGE models, which has been widely adopted in subsequent studies. Iskrev

(2010) and Qu and Tkachenko (2012) further advanced the techniques for local identification in

DSGE models, ensuring that parameter estimates are reliable and informative.

This paper builds on these foundational studies by extending the analysis of determinacy to a three-

country model with varying degrees of economic openness and different pricing paradigms. The

contributions of this study are twofold. Firstly, it provides a comprehensive determinacy analysis in

a three-economy setting, which has not been extensively explored in the literature. Secondly, it offers

new insights into the interaction between monetary policy rules, pricing paradigms, and economic

openness, highlighting the trade-offs and challenges faced by central banks in an interconnected

global economy.

The findings of this paper underscore the complexity of achieving determinacy in a multi-country

open economy model. Central banks must account for the interactions between their policy param-
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eters and those of other economies, as well as the prevailing pricing paradigm and level of openness.

The nuanced trade-offs illustrated by the varying shapes and sizes of the determinacy regions provide

valuable insights for policymakers aiming to design robust monetary frameworks in an interconnected

global economy.

Comparing the three pricing paradigms, it is evident that DCP leads to the smallest determinacy

regions, particularly in open economies. This is due to the dominant role of the currency in in-

ternational trade, which intensifies the impact of foreign economic conditions on domestic policy

effectiveness. In contrast, PCP and LCP provide relatively larger determinacy regions, suggesting

that when prices are set in either the producer’s or local currency, the central banks retain more

control over their domestic economic conditions, even in a highly open setting.

Overall, these analyses reveal that achieving a unique and stable rational expectations equilibrium

requires a careful balance between inflation targeting and output gap responsiveness, especially

in open economies with significant international trade. The choice of invoicing currency further

complicates this balance, highlighting the need for coordinated and well-calibrated policy responses

among central banks to ensure global economic stability.

By shedding light on the intricacies of monetary policy determinacy in an open economy context,

this paper provides valuable guidance for central banks and policymakers navigating the challenges

of maintaining stability and fostering growth in an increasingly interconnected world.

2 The Model

The model I analyze in this study is the one by Gopinath et al. (2020), which has become one of

the new workhorse models in international macroeconomics. The model consists of three symmetric,

endogenously modeled, economies that interact via trade and set their own monetary policies. The

core of each economy is similarly modeled to Gaĺı and Monacelli (2005), which is a model of a

small open economy (SOE). On top of that Gopinath et al. (2020) add three main features. The key

contribution is the option to analyze various pricing paradigms that include producer currency pricing

(PCP), local currency pricing (LCP), and most importantly dominant (or Dollar) currency pricing

(DCP). It is shown that the choice of invoicing currency has serious consequences on international

trade and spillovers. The second feature is that the production function not only incorporates labor

inputs but also intermediate inputs, which are produced domestically and abroad. Hence, the output

of each countries’ representative firm is sold in the domestic economy and exported to both trading

partners. In each of these cases the good is used for final consumption and as an intermediate input
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for production. The third feature consists of strategic complementarity in pricing, which enables

variable markups.

2.1 Households

Each economy j is populated by a continuum of infinitely lived households of measure one. In every

period t, each household h consumes a bundle of traded goods Cj,t(h) and sets a nominal wage rate

Wj,t(h) for supplying a differentiated labor service Nj,t(h). All domestic firms are owned by the

households and thus transfer their profits to them. The households solve the following optimization

problem:

max
Cj ,Wj ,B$j,t+1,Bj,t+1

E0

∞∑
t=0

βt
(

1

1− σc
C1−σc
j,t − κ

1 + φ
N1+φ
j,t

)
, (1)

where β denotes the period-by-period discount factor, σc is the parameter governing relative risk

aversion, φ is the inverse Frisch elasticity of labor supply, and κ is a scale parameter for the disutility

of labor. This optimization problem is subject to the per-period budget constraint expressed in home

currency:

Pj,tCj,t + e$j,t(1 + i$j,t−1)B
$
j,t +Bj,t =Wj,t(h)Nj,t(h)

+Πj,t + e$j,tB
$
j,t+1 +

∑
s′∈S

Qj,t(s
′)Bj,t+1(s

′) (2)

In the previous equation, Pj,t denotes the price index for domestic consumption aggregator Cj,t,

e$j,t is the bilateral nominal exchange rate between the originator of the dominant currency, the

U.S., and country j such that an increase represents a depreciation of country j′s currency versus

the Dollar. B$j,t denotes the dollar debt holdings of a risk-free international bond denominated in

Dollars, which pays a nominal interest return of i$j,t. Gopinath et al. (2020) define this interest rate

to be country specific, which can be associated with a risk premium. Households also have access

to a full set of domestic state-contingent securities in home currency that are traded domestically

and in zero net supply. S gives the set of possible states of the world and Qj,t(s) is the price of a

security in period t that pays one unit of home currency in t+1 and Bj,t+1(s) are the holdings. Πj,t

denotes the profits of the domestic firms that are transferred to its owners, the households.

Aggregate consumption Cj,t is implicitly defined as in Kimball (1995) by a homothetic demand

aggregator across the domestic and foreign consumption good varieties:
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∑
i

1

|Ωi|

∫
ω∈Ωi

γijΥ

(
|Ωi|Cij,t(ω)
γijCj,t

)
dω = 1 (3)

When taking into account consumption good variety ω in country j that was produced in country i,

Cij,t(ω), households form a home bias γij , with
∑
i γij = 1. |Ωi| is a measure of varieties produced

in country i and the function Υ(·) satisfies Υ(1) = 1, Υ′(·) > 0, and Υ′′(·) < 0. The functional

form chosen for this demand structure comes from Klenow and Willis (2016) and yields strategic

complementarities in pricing and variable markups. Cost minimization gives the demand system:

Cij,t(ω) =
γij
|Ωi|

ψ


∑
i

∫
ω∈Ωi

Υ′
(
|Ωi|Cij,t(ω)
γijCj,t

)
Cij,t(ω)

Cj,t︸ ︷︷ ︸
Dj,t

Pij,t(ω)

Pj,t

Cj,t, (4)

where Pij,t(ω) denotes the price of variety ω that was produced in country i and sold in country j,

in currency j and Dj,t is a demand index.1

Optimization yields the intertemporal optimality conditions for consumption given by Euler equa-

tions:

C−σc
j,t = β(1 + i$j,t)Et

[
C−σc
j,t+1

1

πt+1

e$j,t+1

e$j,t

]
, (5)

C−σc
j,t = β(1 + ij,t)Et

[
C−σc
j,t+1

1

πt+1

]
, (6)

where the nominal interest rate return on domestic bonds is (1 + ij,t) = (
∑
s′∈S Qj,t(s

′))−1.

For adjusting their nominal wages, households are subject to a Calvo (1983) friction, which gives

them the option to adjust wages in every period with a probability (1− δw), and keep the previous

wage otherwise. With a standard downward sloping demand for each labor supply variety, Nj,t(h) =

(Wj,t(h)/Wj,t)
−ϑNj,t, where ϑ is the elasticity of labor demand and Wj,t the aggregate nominal

wage in country j at time t. The Phillips curve for optimal wage setting is than given by:

1More regarding the derivation of the Kimball aggregator and details about the specific functional form can be
found in Appendix B.
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Et

∞∑
s=t

δs−tw

[
βs−t

(
C−σc
j,s

C−σc
j,t

)(
Pj,t
Pj,s

)]
︸ ︷︷ ︸

Θ

Nj,sW
ϑ(1+ψ)
j,s

[
ϑ

ϑ− 1
κPj,sC

σ
j,sN

ψ
j,s −

W̄j,t(h)
1+ϑψ

Wϑψ
j,s

]
= 0, (7)

where Θ is the stochastic discount factor between periods t and s and W̄j,t(h) is the optimal nominal

reset wage in period t and country j.

2.2 Producers

Each firm in country j produces a unique variety ω that is being sold in the domestic economy and

abroad. It is then used for final consumption and as an intermediate input for production. Hence,

the Cobb-Douglas production function uses a combination of labor Lj,t and intermediate inputs Xj,t:

Yj,t = Aj,tL
1−α
j,t Xα

j,t, (8)

with α being the share of intermediate inputs in the production process and Aj,t denoting an aggre-

gate productivity shock. The labor input Lj,t is CES aggregator of individual varieties Lj,t(h) and

given by

Lj,t =

[∫ 1

0

Lj,t(h)
(ϑ−1)/ϑdh

]ϑ/(ϑ−1)

.

As before with the consumption aggregator, the intermediate input aggregator takes the same func-

tional form:

∑
i

1

|Ωi|

∫
ω∈Ωi

γijΥ

(
|Ωi|Xij,t(ω)

γijXj,t

)
dω = 1 (9)

In the previous expression, Xj,t(ω) is the demand by firms in country j for variety ω that has been

produced in country i used as an intermediate input. This means that the demand system for each

variety follows a similar structure to equation 4.

Firms are allowed to set prices for each market and choose the invoicing currency. This yields the
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per-period nominal profit function for a firm producing variety ω:

Πj,t(ω) =
∑
i,k

ekj,tP
k
ji,t(ω)Y

k
ji,t(ω)−MCj,tYj,t(ω), (10)

where P kji,t is the price of a variety ω produced in country j, sold in country i, and invoiced in

currency k. Importantly, Y kji,t(ω) = Ckji,t(ω) + Xk
ji,t(ω) is the demand for a variety ω both for

consumption and input in production purposes such that Yj,t(ω) =
∑
i,k Y

k
ji,t(ω) is the total demand

across all destination markets i and invoicing currencies k. MCj,t gives the nominal marginal cost

of a firm in their home currency and is given by:

MCj,t =
1

αα(1− α)1−α
W 1−α
j,t Pαj,t
Aj,t

(11)

The final two optimality conditions concern labor hiring and demand for intermediate inputs:

(1− α)
Yj,t
Lj,t

=
Wj,t

MCj,t
(12)

α
Yj,t
Xj,t

=
Pj,t
MCj,t

(13)

Similar to nominal wage setting before, firms face a Calvo (1983) price setting rigidity such that firms

can only reset their prices each period with probability (1− δp). Allowing for all pricing paradigms,

firm can choose to set their prices either in the producer currency j, in the destination currency i,

or in the dominant currency $. θkji thus gives the fraction of exports from country j to country i

that are priced in currency k such that
∑
k θ

k
ji = 1. This yield that PCP is given when θjji = 1 for

every i ̸= j. LCP is given when θiji = 1 for every i ̸= j. And finally, DCP is given when θ$ji = 1

for every i ̸= j. All remaining domestic prices are sticky in the home currency such that θjjj = 1 for

every j. The Phillips curve is than given by:

Et

∞∑
s=t

δs−tp ΘYji,s|t(ω)(σ
k
ji,s(ω)− 1)

[
ekj,sP̄

k
ji,t(ω)−

σkji,s(ω)

σkji,s(ω)− 1
MCj,s

]
= 0, (14)
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with Yji,s|t(ω) being the amount of variety ω sold in country i invoiced in currency k at time s by a

firm that last reset prices at time t and σkji,s(ω) is the elasticity of demand.

2.3 Closing the Model

To close the model, the monetary authority sets the nominal interest rate by following a standard

Taylor-type rule in targeting inflation and output deviations.

ii,t − i∗ = ρm(ii,t−1 − i∗) + (1− ρm)(ϕππi,t + ϕy ỹi,t) + εi,t (15)

In the previous equation, ϕπ denotes how the central bank reacts to changes in consumer price

inflation, ϕy denotes how the central bank reacts to the output gap, ρm denotes the inertia in the

policy rate, and i∗ is the target and steady state international borrowing rate. In this case, following

the setup in Gopinath et al. (2020), the monetary policy shock term is assumed to follow an AR(1)

process given by: εi,t = ρεεi,t−1 + ϵmi,t.

All markets clear with Yi,t(ω) =
∑
j(Cij,t(ω) + Xij,t(ω)), Ni,t=Li,t , Bi,t(s

′) = 0, ∀s′ ∈ S, and∑
j B

$
j,t = 0.

As is usual in open economic models, they are nonstationary in the level of real debt, which also

makes other real variables change permanently following transitory shocks. To make the model

stationary, I follow the work of Schmitt-Grohé and Uribe (2003) to define the dollar interest rate

at which households in G and R borrow internationally. This makes the dollar interest rate an

increasing function of its external debt:

i$j,t = i$,t + ψ
(
e−B̄

$
j − 1

)
+ ε$j,t, (16)

where ψ > 0 gives the responsiveness of the dollar rate to the country’s real dollar debt holdings

B$
t+1 and B̄$

j is the steady state real dollar debt.

Furthermore, the (log) UIP conditions for the exchange rates are given by:
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iG,t − i$G,t = Et(e$G,t+1)− e$G,t + Et(π
G
t+1 − πUt+1) + εUIPG

t (17)

iR,t − i$R,t = Et(e$R,t+1)− e$R,t + Et(π
R
t+1 − πUt+1) + εUIPR

t (18)

Thus, the exchange rates depend on the differentials between the domestic nominal interest rates

iG,t and iR,t and their respective dollar interest rates i$G,t and i
$
R,t, with additional, country specific,

and autoregressive UIP shocks.

2.4 Calibration

The model described above is calibrated following Gopinath et al. (2020) that implements very

standard values for fixed parameters. The value for the discount factor, β = 0.99, gives a steady

state interest rate, i∗, of around 4% in annualized terms. Risk aversion is σc = 2, the inverse of the

Frisch elasticity is φ−1 = 0.5, and the disutility of labor, as well as the elasticity of labor demand

are given by κ = 1 and ϑ = 4 respectively. The degree of wage and price rigidity are δW = 0.85

and δP = 0.75. All of these are standard and are applied in for instance Gaĺı (2008). The share

of intermediate inputs in production is α = 2/3, which implies a labour share of (1 − α) = 1/3.

Home bias is set to, γ = 0.7, which yields steady state shares on imported goods in the consumption

and intermediate input bundle equal to 15% from the two other regions each and thus 30% in total.

The parameters in the Taylor rule governing the central banks’ response to inflation and output

gap are calibrated to ϕπ = 1.5 and ϕy = 0.125 with an inertia term of ρm = 0.5. The first two of

those parameters will be varied in the subsequent sections to analyze determinacy regions. It is also

assumed, unless explained otherwise, that all of these parameters are calibrated identically for all

three economies.

3 Determinacy Analysis

Determinacy in structural DSGE models revolves around ensuring the existence of a unique and

stable rational expectations equilibrium (REE). This equilibrium condition hinges on how central

banks formulate their policy rules and respond to key economic variables, particularly inflation and

output changes. It has been established that closed economy DSGE models require adherence to

the Taylor principle, which dictates that a central bank should raise its nominal policy rate by more

than one-to-one in response to inflation, to achieve a unique and stable REE (Bullard and Mitra
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Table 1: Calibrated Parameters

Parameter Description Value

β Discount Factor 0.99
σc Risk Aversion 2
φ−1 Frisch Elasticity 0.5
κ Disutility of Labor 1
ϑ Elasticity of Labor Demand 4
α Share of Intermediate Input in Production 2/3
γ Home Bias 0.7
δW Wage Rigidity 0.85
δP Price Rigidity 0.75
ρm Taylor Rule Inertia 0.5
ϕπ Taylor Rule Inflation Sensitivity 1.5
ϕy Taylor Rule Output Gap Sensitivity 0.125
i∗ Steady State Interest Rate (1/β)-1

(2002)).

Following Farmer (1999) and Evans and Honkapohja (2001) I consider a system of linear stochastic

difference equations, optimality conditions of a DSGE model for instance:

xt = BEt[xt+1] +Dxt−1 +Kνt (19)

νt = Rνt−1 + ξt, (20)

where xt is a n×1 vector of endogenous variables and νt is a k×1 vector of exogenous disturbances,

with the matrices B,D,K, and R being of appropriate dimensions. One way to define determinacy

is to write the system above, linearized around its steady state as in Blanchard and Kahn (1980), in

the following form:

Et[zt+1] = J1zt + J2νt, (21)

where J1 and J2 are functions of the matrices defining the original system and zt = [xt, xt−1]
′.

Then, the REE is determinate if the number of stable eigenvalues of J1 is equal to the number of

predetermined variables in zt.

Traditionally, determinacy requirements in DSGE models are derived analytically, particularly in

closed and small-open-economy (SOE) settings, as discussed in Llosa and Tuesta (2008), focusing
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on key parameters such as those governing the Taylor rule or home bias. However, due to the

complex nature of the three-economy setup involving sticky wages, prices, and intermediate goods

in production, analytical derivation becomes impractical.

Therefore, I adopt a simulation-based approach, inspired by Araújo (2016), to explore determinacy

numerically employing the Dynare toolbox of Adjemian et al. (2024). I start by examining a the-

oretical scenario where all three central banks implement an identical Taylor rule parametrization,

responding uniformly to inflation and output deviations. This exploration allows me to identify

combinations of critical monetary policy parameters, ϕπ and ϕy, that lead to a determinant and

therefore unique, stable equilibrium.

Subsequently, I use the insights gained from this exercise to investigate a more realistic scenario where

central banks maintain a common Taylor rule structure (as in Equation 15) but vary their individual

responses. This comparative analysis aims to reveal the impact of nuanced policy adjustments on

determinacy within this multi-economy framework.

Following Ida (2023), I define worldwide equilibrium determinacy as the case that the unique rational

expectations equilibrium (REE) is achieved in all three economies. Hence, worldwide equilibrium

becomes indeterminate if at least one economy faces an indeterminacy problem.

3.1 Same Taylor Rule Calibration

To initiate this analysis, I begin by exploring a theoretical scenario that provides valuable insights

into model behavior, despite not perfectly mirroring real-world conditions. In this scenario, all three

central banks within the multi-economy framework adopt an identical policy rule calibration as

defined in Equation 15. This setup enables me to conduct an assessment that is more comparable

to closed or small open economy (SOE) models studied in prior literature, such as Llosa and Tuesta

(2008), Araújo (2016), Karagiannides and Liambas (2019), and Barnett and Eryilmaz (2023). It can

also be interpreted as a case in which the central banks coordinate on policy responses.

The key determinants of stability in this scenario are the policy rule parameters ϕπ and ϕy, rep-

resenting the central bank’s response to domestic consumer price index (CPI) inflation and output

gap, respectively.

Another critical parameter influencing determinacy in international macroeconomics is the degree

of economic openness or home bias, denoted by γ. This parameter determines the proportion

of consumption and intermediate inputs in production that come from the domestic economy. I

investigate determinacy under two levels of home bias: γ = 0.7, representing a relatively closed

11



Figure 1: Determinacy in DCP - Same Calibration

Determinacy regions when all three economies follow the same Taylor rule under DCP. The green area shows the

Taylor rule parameters consistent with determinacy. The left panel indicates a more open economy, γ = 0.5, whereas
the right panel shows a more close economy, γ = 0.7. For each panel, the openness parameter is identical in all three

regions.

economy with predominantly domestic consumption and production, and γ = 0.5, representing a

more open economy with significant trade and exchange rate effects. Notably, in these models, the

home bias parameter remains consistent across all three economies, with the remaining economic

openness equally distributed among the other two regions.

For the analysis, I choose parameter ranges of ϕπ ∈ [0, 1.25] and ϕy ∈ [0, 2], providing enough scope

to explore the critical values that yield determinacy in the model. Unlike studies such as Ida (2023)

and Zhao (2022), which introduce specific model features leading to their findings, I focus on the core

parameter range to investigate determinacy without encountering the behaviors of indeterminacy

observed with large values of ϕπ and ϕy.

Figure 1 illustrates the determinacy regions within the DCP setup, focusing on a scenario where

all central banks adhere to the same Taylor rule calibration. The green areas represent parameter

combinations of the policy rule that lead to determinacy - a unique and stable rational expectations

equilibrium (REE) or worldwide equilibrium - while the gray area signifies regions of indeterminacy.

The right panel has a home bias parameter calibrated to be γ = 0.7, following the standard calibra-

tion in Gopinath et al. (2020). Reducing the home bias, i.e., making the economies more open in

their choice of consumption and intermediate goods, is shown in the left panel where home bias is

lowered to γ = 0.5.
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In the context of this analysis, two key parameters, ϕπ and ϕy, dictate the central banks’ responses

to inflation and output fluctuations, respectively. Notably, when ϕy = 0, ensuring determinacy

requires that ϕπ > 1 across all economies, irrespective of their level of openness. This result mirrors

findings from closed economy models and small open economy (SOE) investigations and is known

as the Taylor principle.

However, as central banks begin to react to output deviations, the inflation response may decrease

below unity, no longer satisfying the Taylor principle. This effect is depicted by the diagonal line

in the plot, separating the green (determinate) and gray (indeterminate) regions—a phenomenon

previously demonstrated by Llosa and Tuesta (2008).

The expenditure-switching effect between domestic and foreign goods, driven by exchange rate move-

ments, plays a pivotal role in this dynamic. For instance, a currency appreciation resulting from

a domestic policy rate increase can alter export and import prices, influencing consumption pat-

terns. Notably, central banks’ CPI-based inflation targeting takes into account foreign goods’ prices,

underscoring the significance of invoicing currency in shaping determinacy outcomes.

In the right panel of Figure 1, the diagonal line illustrates that if all three central banks solely

respond to the output gap without considering inflation, a value of approximately ϕy ≈ 1.3 is

sufficient to achieve worldwide equilibrium with determinacy. In this setup of a relatively closed

economy with DCP pricing in trade, central banks can consistently achieve determinacy by adhering

to the Taylor principle. However, as they reduce their inflation responses, they must significantly

increase their sensitivity to output fluctuations, ultimately transitioning to a regime focused solely

on output stabilization without inflation targeting, as indicated by the intersection of the diagonal

line with the y-axis.

The left panel of Figure 1 presents the model analysis under conditions of increased economic open-

ness. This analysis highlights the influence of greater openness on the parameter choices necessary to

achieve a unique and stable equilibrium. Still, when central banks emphasize inflation control over

output stabilization, the Taylor principle holds. However, the trade-offs between inflation targeting

and output stabilization become more significant in more open economies, indicating that central

banks need to carefully balance these objectives to maintain economic stability.

These findings diverge from those observed in traditional SOE models, where greater openness

typically expands the determinacy region due to heightened expenditure-switching effects towards

foreign goods, reducing the need for aggressive policy responses. In contrast, in an endogenously

modeled multi-economy environment like this one, increased openness imposes stricter determinacy

conditions, as depicted by the steeper diagonal line in Figure 1. This has critical implications for
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policymakers, as demonstrated by Bullard and Singh (2008), who noted similar trends in a two-

country setting.

Furthermore, a central bank operating under incorrect assumptions regarding economic openness

risks choosing Taylor rule parameters that are insufficient for achieving determinacy, potentially

leading to unstable outcomes.

This phenomenon stems from the observed behavior of consumers and firms within each country,

particularly in more open economies, where there is a notable shift towards consuming and utilizing

more internationally traded goods over domestically produced ones. Consequently, a smaller pro-

portion of aggregate demand within these economies is satisfied by local production. When a central

bank responds to output fluctuations by increasing its nominal interest rate, agents find it easier to

switch to imported goods, diminishing the efficacy of this policy measure.

The mechanism behind this effect is straightforward: an increase in the domestic policy rate leads

to currency appreciation, making imports cheaper and prompting a shift towards relatively less

expensive foreign goods. Moreover, the inflation measure that central banks react to, namely the

Consumer Price Index (CPI), incorporates the costs of imported goods, amplifying its significance

in more open economies.

The choice of invoice currency in international trade becomes pivotal in this context, as exchange

rate dynamics play a crucial role. In the current scenario, all prices are denominated in the dominant

currency, referred to as DCP. This assumption aligns with the findings of Gopinath et al. (2020),

indicating its realism and highlighting its impact on exchange rates, export and import prices, and

quantities.

However, disentangling these effects solely from Figure 1 is challenging and requires comparison with

other economic regimes to fully appreciate the implications of different policy settings and economic

conditions.

Therefore, in open economy models, central bank decisions diverge from those in closed economy

settings due to the influence of exchange rate movements and subsequent expenditure-switching

effects. As illustrated in Figure 1, the determinacy region’s steepness increases with a smaller home

bias parameter γ, indicative of a more open economy where central banks trade-offs between inflation

and output stabilization becomes more difficult.

As highlighted earlier, the dynamics of exchange rates become critical in open economies, underscor-

ing the importance of currency invoicing arrangements in shaping policy trade-offs. This significance

holds true even in a simplified scenario where all three central banks adhere to identical Taylor rule
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Figure 2: Determinacy in PCP & LCP - Same Calibration

Determinacy regions when all three economies follow the same Taylor rule under PCP and LCP. The green area

shows the Taylor rule parameters consistent with determinacy. The first column indicates a more open economy,
γ = 0.5, whereas the second column shows a more close economy, γ = 0.7. For each of them, the openness parameter

is identical in all three regions.

specifications.

Figure 2 extends this analysis by presenting determinacy region assessments for scenarios imple-

menting Producer Currency Pricing (PCP) and Local Currency Pricing (LCP) paradigms, shedding

further light on how different pricing strategies can impact determinacy outcomes.

Observing the determinacy outcomes in relatively closed economies, depicted in the right column

of Figures 1 and 2, reveals a notable trend: the choice of pricing paradigm exerts only a marginal

influence on policy determinacy. This finding, although specific to this special case of same Taylor

rule calibration and relatively closed economies, carries significant implications. Despite potential

variations in shock transmission mechanisms emphasized in prior research, Gopinath et al. (2020),

this result suggest that, in these contexts, pricing paradigms do not significantly affect the parameter

space available to central banks in achieving determinacy. This conclusion underscores the robustness

of determinacy outcomes to pricing paradigm variations within relatively closed economic systems.

Or also highlights the potential gains by central banks coordination of policies, bringing them closer

to this case of identical reaction functions.

However, as economies become more open, the impact of pricing paradigms on determinacy becomes

increasingly apparent. Comparing the left column of Figure 2 with the same column in Figure 1,

it is evident that the choice of invoicing currency can be crucial in determining whether specific
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Taylor rule parameters lead to determinacy. Notably, the cases of DCP and LCP exhibit closer

relationships compared to the more conventional PCP scenario. This represents a fundamental

finding of this study: determinacy hinges not only on the extent of economic openness, or the level

of home bias, but also critically on the chosen pricing paradigm. Consequently, a central bank

analyzing its economy must carefully consider both the degree of openness and the appropriate

trade pricing to ensure that selected Taylor rule coefficients are sufficient to achieve determinacy,

thus averting endogenous volatility as discussed in Bullard and Singh (2008). Given the prevailing

use of PCP in open economy modeling literature, researchers and policymakers may inadvertently

select Taylor rule parameters that ensure determinacy in PCP scenarios but fail to do so in the more

realistic context of DCP.2

To understand the intuition behind this result let’s assume again from the perspective of the home

economy G the effect of a sunspot shock in economy U and how different pricing paradigms influence

transmission of shocks. The central bank in economy U increases its monetary policy rate to bring

inflation down. If all central banks target their respective domestic inflation exclusively, the Taylor

principle holds regardless the invoicing currency. In this case, it is ensured that each price increase,

be it domestic or foreign, is taken care of by at least one central bank. It does not matter which

currency this traded goods are invoiced in or how these shocks influence exchange rates as the

collective central banks will always react strong enough.

This changes as soon as the central banks also target output deviation, as shown above. The increase

in the nominal interest rate in U appreciates the Dollar against the home currency in G. This has

varying effects depending on the invoice currency of trade. For the case of PCP, exports become

more competitive while imports become less competitive. Thus, the term of trade improve and

thus output increases. There is also a slight increase in inflation, which endogenously increases the

interest rate. As import prices increase, there is an expenditure switching effect toward domestic

goods, and goods from R.

In the case of LCP, there is a similar effect at play. However, now the prices of imports remain

relatively stable because they are invoiced in the local currency. This stability means that the

expenditure-switching effect is less pronounced compared to the PCP scenario. Instead, the main

channel through which the economy G is affected is through the change in the competitiveness

of its exports. As the home currency in G depreciates relative to the Dollar, exports from G

become cheaper and more attractive on the global market. This shift boosts output in G but

may also lead to increased inflationary pressures as the demand for domestic goods rises. The

central bank in G must then carefully balance its response to these changes, taking into account the

2To show that these results do not only hold because of the symmetric calibration of parameters, I present an
analysis in Appendix C where the economies are calibrated differently and find the same qualitative results.
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dual objectives of stabilizing both output and inflation. This delicate balancing act is crucial for

maintaining determinacy and avoiding indeterminate or volatile economic outcomes.

Considering the DCP scenario, where prices are set in the dominant currency, the dynamics change

significantly. When the central bank in U raises interest rates, it not only appreciates the Dollar

but also directly influences the import prices in all economies, including G. The immediate effect

is a decrease in the price competitiveness of goods from U and an increase in import prices for

G. Consequently, there is a pronounced expenditure-switching effect as consumers in G shift their

consumption towards relatively cheaper domestic and non-U imported goods. This shift can lead to

an increase in domestic production and output, potentially offsetting the inflationary impact of higher

import prices. However, the overall effect on determinacy hinges on how well the central banks in G

and R can adjust their policy rates to stabilize both output and inflation. The interconnectedness

of economies under DCP necessitates a more coordinated and nuanced approach to monetary policy

to ensure global stability.

These examples illustrate the complexities that central banks face in open economies, especially

when dealing with different pricing paradigms and varying degrees of economic openness. They

underscore the importance of understanding the specific channels through which monetary policy

and exchange rate movements interact to influence domestic economic conditions. Central banks

must consider these interactions when designing their policy frameworks to achieve determinacy and

avoid undesirable economic fluctuations. The findings from this analysis highlight the need for a

tailored approach to monetary policy that accounts for the unique characteristics of each economy’s

openness and pricing paradigm, ensuring that the chosen Taylor rule parameters are robust and

effective in maintaining economic stability.

Furthermore, the role of home bias in these dynamics cannot be overstated. As the degree of

home bias increases, the economy becomes less exposed to foreign shocks, allowing central banks to

rely more on traditional policy rules that prioritize domestic conditions. In more open economies,

however, the central banks must be vigilant about the international transmission of shocks and

the resulting implications for their policy settings. The interplay between home bias and pricing

paradigms adds another layer of complexity to the determination of appropriate policy responses,

making it essential for policymakers to consider these factors in their decision-making processes.

Overall, these insights contribute to a deeper understanding of how different monetary policy frame-

works and economic structures influence the determinacy and stability of rational expectations equi-

libria in multi-economy models. By carefully considering the effects of pricing paradigms, economic

openness, and home bias, central banks can better navigate the challenges of maintaining stable and

predictable economic environments in an increasingly interconnected global economy.
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3.2 Different Taylor Rule Calibration

In this section, I delve into a more interesting scenario where each of the three central banks has

the flexibility to choose different parameter values governing their responses to price and output

changes, all while adhering to the same form of the monetary policy rule outlined in Equation 15.

This adds more complexity as it involves six parameters in total: ϕjπ and ϕjy for each central bank

denoted by j ∈ {G,U,R}.

To effectively analyze this scenario, 2-dimensional plots like those in Figures 1 and 2 are inadequate.

Instead, I opt to use three-dimensional plots to visualize the determinacy regions. The axes of these

plots represent the parameters governing each central bank’s sensitivity to inflation: ϕUπ , ϕ
G
π , and

ϕRπ . Similarly, the parameters governing sensitivity to the output gap (ϕUy , ϕ
G
y , and ϕ

R
y ) are varied

one-by-one to observe their impact on determinacy.

In this analysis, the inflation sensitivity parameters ϕπ are explored within the interval [0, 1.25],

evenly spaced to form a grid. Additionally, the output gap sensitivity parameters ϕy are set to values

in the set {0, 0.5, 1} to examine the trade-offs between higher output sensitivity and determinacy

under different inflation targeting scenarios.3

For this first analysis, when varying ϕGy as shown in Figure 3, the output gap sensitivities ϕUy and

ϕRy are set to zero. This focused approach allows me to understand how policy choices within one

economy influence determinacy without interference from other economies. Subsequent stages of

the analysis involve simultaneous variations of all three parameters across economies to capture

interdependencies more comprehensively. Furthermore, the degree of openness γ and its influence

on determinacy are considered alongside the chosen pricing paradigm, which is also investigated

within this section to understand its impact on the determinacy of policy parameters and economic

stability.

3.2.1 The Case of DCP

This analysis begins by examining the dominant currency paradigm (DCP), focusing on the scenario

where central banks have the flexibility to adjust parameters in their respective Taylor rules. Figure

3 illustrates this scenario by varying one parameter at a time to assess its impact on determinacy.

Specifically, I explore the output gap sensitivity parameter (ϕGy ) in economy G, which represents

3The values for ϕy being only in the set {0, 0.5, 1} is of course a simplification. What is crucial at this point
is to understand the interaction of output gap targeting and inflation targeting within each country but also across
economies. The choice also has computational reasons. The three-dimensional grid for the inflation targeting param-
eters ϕπ is of the size 50 × 50 × 50. Thus, for each combination of ϕy parameters, the model has to be evaluated a
total of 125, 000 times. With the choices for ϕy as explained above, this yields a total number of evaluations of over
three million.
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Figure 3: Determinacy in DCP - Varying ϕGy

Determinacy regions when all three economies have different Taylor rule parametrization in DCP. The green area
shows the Taylor rule parameters consistent with determinacy. The parameter that is adjusted between each subplot

is ϕG
y , while ϕU

y = ϕR
y = 0. The first row indicates a more closed economy, γ = 0.7, whereas the second row shows a

more open one, γ = 0.5. For each of them, the openness parameter is identical in all three regions.

how much the central bank in G responds to domestic output fluctuations.

In Figure 3, each column corresponds to a different value of ϕGy , ranging from ϕGy = 0 (indicating

no sensitivity to the domestic output gap) to ϕGy = 1 (indicating strong sensitivity to output fluctu-

ations). Meanwhile, the other two output sensitivity parameters (ϕUy and ϕRy ) are kept constant at

ϕUy = ϕRy = 0 to isolate the influence of output targeting within economy G.

The rows in Figure 3 represent varying levels of home bias, γ, serving as a proxy for openness. A

lower value of γ implies greater openness, indicating that a smaller proportion of consumption and

intermediate goods originate from the domestic economy. Hence, (1−γ) is the share of consumption

and intermediate goods that come from abroad, which is evenly divided into the two trading partners

respectively.

This approach allows for a focused investigation into how output targeting affects determinacy

within economy G, providing insights into the relationship between output sensitivity, home bias (or

openness), and the stability of monetary policy across interconnected economies. The results shed

light on the importance of considering these factors when formulating optimal policy parameters in

a multi-economy context.
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Beginning with the first element in Figure 3, I set the home bias parameter γ = 0.7, reflecting a

relatively closed economy akin to Gopinath et al. (2020). In this setup, the central bank of the home

economy (economy G) does not consider the domestic output gap (ϕGy = 0) and varies only its sen-

sitivity to inflation. Previously, as illustrated in Figure 1, it was established that if all central banks

share the same calibration and do not target the output gap, achieving a determinate equilibrium

requires an inflation sensitivity parameter (ϕπ) exceeding 1, adhering to the Taylor principle. In

this current scenario within Figure 3, the same principle holds true. The central bank of the home

economy must set an inflation sensitivity parameter of ϕGπ > 1 to establish a determinate domes-

tic equilibrium, thereby contributing to a stable worldwide equilibrium. This finding is consistent

across the exercise, where central banks without output targeting rely on strong inflation responses

to achieve equilibrium, underscoring the importance of inflation control in sustaining stability across

interconnected economies.

Moving to the second element in the first row, now the central bank in economy G also targets

the domestic output gap with a parameter of ϕGy = 0.5. Meanwhile, the other two central banks

continue to focus solely on inflation targeting. The immediate observation is the extension of the

green cuboid in the direction towards ϕGπ = 0. This extension signifies a crucial effect: a higher

sensitivity to the domestic output gap allows for a reduction in the sensitivity to domestic inflation

while still achieving a global and determinate equilibrium. This effect becomes more pronounced as

ϕGy increases, highlighting the trade-off between output gap targeting and inflation sensitivity for a

central bank.

Looking at the third element in the first row, it becomes apparent that with ϕGy = 1, there is

almost complete substitutability of inflation targeting with output gap targeting. This observation

aligns with the findings from the previous section, demonstrating that a central bank can reduce its

inflation target below 1 once it starts targeting the output gap. This relationship is represented by

the diagonal line that separates the determinacy from the indeterminacy regions in Figure 1.

Another observation is the impact of increased output gap sensitivity on determinacy with respect

to inflation sensitivity in the other two economies. It is noticeable that the determinacy region for

the other two economies neither significantly increases nor decreases optically. Therefore, in this

scenario where the central banks in the other two economies focus solely on inflation targeting, an

increase in the output gap target in country G does not influence the ability of the other two central

banks to relax their inflation targets. This finding suggests that changes in output gap targeting

in one economy have a limited effect on the inflation targeting strategies of other economies under

similar conditions.

The second row of Figure 3 presents a similar determinacy region analysis but with a lower level of
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home bias, reflecting a more open economy. In the earlier section exploring the same Taylor rule

calibration, I highlighted that as economies become more open, it becomes increasingly difficult for

central banks to replace inflation measures with output gap measures. This challenge arises due to

a larger proportion of consumption and final goods originating from abroad, which was illustrated

by a steeper diagonal line separating regions of determinacy from indeterminacy.

Comparing the first elements of both rows in Figure 3, it can be observed that in a scenario where

all central banks exclusively target inflation, the level of openness does not affect determinacy, as

indicated by the identical sizes of both cuboids. This finding aligns with the conclusion from the

previous section. In Figure 1, the point where the separating line intersects the x-axis remains

consistent.

Moving to the second and third columns of the second row in Figure 3, a similar trend is observed

where it becomes more challenging for the central bank in economy G to substitute inflation targeting

with output targeting as the economy becomes more open. Graphically, the sizes of the cuboids

decrease relative to their counterparts in the first row. This signifies that in a more open economy,

the ability to shift from inflation to output targeting diminishes progressively from left to right

in the second row. The economic intuition remains unchanged: with a greater proportion of final

goods sourced from abroad, the effectiveness of central banks’ actions targeting domestic output

gaps diminishes in achieving a determinant equilibrium.

Interestingly, in this setup, the level of home bias does not appear to impact the determinacy regions

of the other two central banks. But again, this is only a visual interpretation and is analyzed in

more depth in a later section where the other two central banks also change their level of output

gap targeting, creating the whole set of interdependencies.

Figure 3 showed the effects on determinacy of the home central bank, in G, choosing various levels

of output gap sensitivity, while the two other ones did not react to the output gap. As right now, I

analyze those changes within the DCP framework, it is important to see how and if things change

when the central bank in the origin country of the dominant currency changes its output sensitivity

and what this means for worldwide equilibrium determinacy. Figure 4 does exactly that and has the

same style of investigation as before, but now ϕUy is varied.

Here, it becomes clear that the pricing paradigm has an effect on the determinacy of the whole model.

I start by comparing the first rows of Figures 3 and 4, which again is for the case of a relatively closed

economy. The first element is identical as it depicts the exact same parametrization. In the second

element of the first row the differences begin to emerge. The extension of the cuboid is still towards

the respective ϕUy = 0. But the one in Figure 4 does extend further, meaning that the central bank
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Figure 4: Determinacy in DCP - Varying ϕUy

Determinacy regions when all three economies have different Taylor rule parametrization in DCP. The green area
shows the Taylor rule parameters consistent with determinacy. The parameter that is adjusted between each subplot

is ϕU
y , while ϕG

y = ϕR
y = 0. The first row indicates a more closed economy, γ = 0.7, whereas the second row shows a

more open one, γ = 0.5. For each of them, the openness parameter is identical in all three regions.

in the dominant currency issuing economy has it easier substituting away from inflation targeting

towards output gap targeting while still yielding determinacy. Put differently, it has a larger set of

policy options available that yield worldwide equilibrium. This continues when looking at the third

element of the first row. There, the central bank in U is able to fully substitute away from inflation

targeting by choosing for example ϕUy = 1 and ϕUπ = 0 and still having a determinate solution.

In Figure 3, this has not been possible for economy G. Therefore, in a world where all trade is

invoiced in a dominant currency, the central bank of this country has more policy options available

as the other central banks have to take their respective exchange rates more into account and help

stabilizing the dominant currency issuing economy towards determiancy. Figure A1 in the Appendix

underscores this finding as the effect on the R economy’s determinacy is the same as for G.

In summary, worldwide equilibrium determinacy has to be achieved simultaneously in all three

economies by their respective central bank. Thus, if either one country fails to reach a determinate

domestic equilibrium, an indeterminate worldwide equilibrium is implied. In the case of DCP,

the central bank of the dominant currency issuing country has more parameter options available

to ensure determinacy. This insight emphasizes the pivotal role of the dominant currency issuing

central bank in maintaining global economic stability, as its policy choices can significantly influence

the determinacy outcomes for the entire global economy.
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Figure 5: Determinacy in PCP - Varying ϕGy

Determinacy regions when all three economies have different Taylor rule parametrization in PCP. The green area
shows the Taylor rule parameters consistent with determinacy. The parameter that is adjusted between each subplot

is ϕG
y , while ϕU

y = ϕR
y = 0. The first row indicates a more closed economy, γ = 0.7, whereas the second row shows a

more open one, γ = 0.5. For each of them, the openness parameter is identical in all three regions.

3.2.2 The Cases of PCP and LCP

After having analyzed the more realistic case of dominant currency pricing in international trade, it

is crucial to also understand what determinacy effects the much more common paradigms of producer

currency pricing (PCP) and local currency pricing (LCP) have. While analyzing these paradigms,

it is no longer necessary to separately look at the determinacy effect of the three countries as it

was for DCP. The reason for this is that now, all economies - either in PCP or LCP - face the

same symmetric pricing in the sense that international trade is invoiced in the producer or local

currency independent of the country observed. Thus, for this section I focus on the home economy

G exclusively.

Continuing in the same style as before, Figures 5 and 6 show the same determinacy results for the

cases of PCP and LCP. As mentioned above, the only parameter changing in a row, without loss of

generality, is the output gap target of the central bank in G. While the other two such parameters

are fixed at zero, ϕUy = ϕRy = 0, such that those central banks only target inflation. This is again

done to disentangle the effects and is adapted later. For relatively closed economies, i.e. the first

row, determinacy for PCP and LCP does look very similar. PCP does, however, allow slightly more

parameter choices for higher values of ϕGy such that the cuboid extends longer towards ϕGπ = 0. This
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Figure 6: Determinacy in LCP - Varying ϕGy

Determinacy regions when all three economies have different Taylor rule parametrization in LCP. The green area
shows the Taylor rule parameters consistent with determinacy. The parameter that is adjusted between each subplot

is ϕG
y , while ϕU

y = ϕR
y = 0. The first row indicates a more closed economy, γ = 0.7, whereas the second row shows a

more open one, γ = 0.5. For each of them, the openness parameter is identical in all three regions.

indicates that under PCP, the central bank in the home economy has a bit more flexibility in its

policy choices compared to LCP.

In both cases, the determinacy region is larger compared to the first row in Figure 3 under the DCP

regime. This suggests that when international trade is invoiced in the producer or local currency,

the economies have a broader range of policy options to achieve determinacy. This applies only

to the economies not issuing the dominant currency in the case of DCP, of course. The symmetry

in pricing paradigms in PCP and LCP reduces the complexities faced in DCP, allowing for more

straightforward policy coordination.

Making the economy more open in trade again reduces the amount of available parameters across

all options. As seen in the second row of Figures 5 and 6, the sizes of the green cuboids decrease as

γ decreases, indicating a higher degree of openness. This trend reflects the increasing difficulty for

central banks to maintain determinacy with a broader range of policy parameters as their economies

become more integrated into the global market.

For both PCP and LCP, the ability to target the output gap diminishes as the economy becomes

more open, similar to the findings under DCP. However, the effect is less pronounced compared to

DCP. This highlights that while openness imposes constraints on policy flexibility, the symmetric
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nature of PCP and LCP provides a more stable environment for central banks to operate in compared

to the asymmetric DCP.

In summary, the analysis of PCP and LCP reveals that these pricing paradigms offer more policy

flexibility and a larger determinacy region compared to DCP. This is due to the symmetric nature of

pricing, which simplifies the policy coordination among central banks. However, as economies become

more open, the challenge of maintaining determinacy increases across all paradigms, underscoring

the importance of careful policy calibration in an interconnected world.

3.3 Parameter Correlations

Before presenting the determinacy region plots for the scenario where all central bank policy parame-

ters vary, correlation plots are introduced to etter understand the interactions among the six specific

parameters analyzed across simulations. Previous sections highlighted a notable negative correlation

between a country’s inflation and output gap targets, a relationship that may vary with the degree

of economic openness. Figure 7 presents these correlations derived from multiple simulations, with

the two rows representing different levels of home bias (and thus openness). Each row depicts all

three pricing paradigms for easier comparison.

In the first row, representing a relatively closed economy similar to Gopinath et al. (2020), clear

patterns emerge regarding how different paradigms influence parameter choices that yield determi-

nacy. Across all paradigms, a consistent negative correlation between a central bank’s inflation and

output gap target parameters is evident. This observation aligns with previous figures, indicating

that central banks can shift from pure inflation targeting by increasing their output gap targets.

The most prominent negative correlations, shown in blue, are consistent across all three economies

under PCP and LCP. However, in DCP, the central bank issuing the dominant currency exhibits

a significantly weaker negative correlation, suggesting a less pronounced trade-off between inflation

and output gap targeting.

For the Dominant Currency Paradigm (DCP), the correlations show a distinct pattern where the

central bank issuing the dominant currency (U) has relatively weaker negative correlations with the

output gap parameters in G and R. This suggests that in a DCP setting, the dominant currency’s

central bank has greater flexibility to influence global economic conditions through output gap

stabilization, while other central banks must adjust their inflation targets more significantly. The

slight negative correlations (light green) between U ’s output gap parameter and those of G and

R suggest some level of substitutability, though limited. In the open economy scenario, positive

correlations (yellow) between ϕUy and ϕGπ and ϕRπ indicate that G and R need to increase their
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Figure 7: Correlation Plot

Correlation plots between the six central bank parameters governing determinacy. The first row shows correlation

plots for all pricing paradigms with relatively closed economies, γ = 0.7, while the second one does the same for more
open economies. For each of them, the openness parameter is identical in all three regions. The numbers in the

lower triangular part show the correlation strength. The stars indicate significance levels: * for p-value < 0.1, ** for

p-values < 0.05, ** for p-values < 0.01.

inflation targets when U focuses more on output gap stabilization due to higher import prices

invoiced in the dominant currency.

In the Producer Currency Paradigm (PCP), correlations are more uniformly distributed across

economies, indicating a more symmetric response to policy changes. The negative correlations

between inflation and output gap targets are similar in magnitude for all central banks, reflecting

a balanced trade-off in policy adjustments. This suggests that in a PCP setting, central banks

play a more equal role in achieving determinacy, with more interdependent policy adjustments.

The stronger negative correlations (dark blue) between ϕGy , ϕ
U
y , and ϕRy in both closed and open

economies underscore the necessity for central banks to carefully coordinate their output gap and

inflation targets to maintain global stability.

In the Local Currency Paradigm (LCP), patterns are similar to PCP but with slight variations.

The negative correlations between inflation and output gap targets remain consistent, but there

is a slightly higher degree of independence for each central bank’s policy choices. These negative

correlations are less pronounced than in DCP, indicating that central banks in an LCP setting

can achieve determinacy with less stringent coordination compared to DCP. The correlations (light

blue) reveal that while interdependence exists, the impact of each central bank’s policy on others is
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marginally reduced, offering more autonomy in policy decisions.

When prices are invoiced in the producer or local currency, the slight negative correlations (light

green squares) change but do not significantly influence determinacy outcomes. These consistent

sizes across paradigms indicate a more symmetric outcome. Thus, for a relatively closed economy, the

strong negative correlation between a country’s inflation and output gap targets remains the primary

result. This correlation, observed previously, shows that the determinacy cuboid expands towards

ϕπ = 0 as ϕy increases, with minimal effects on other central banks’ policy options. Extremely large

output gap targets may have an effect, which is analyzed further below.

As economies become more open (second row of Figure 7), the correlation patterns shift slightly, but

the signs of correlations remain similar. The strong negative correlation between a country’s inflation

and output stabilizing parameters increases marginally across all pricing paradigms. In DCP, the

negative correlation between U ’s output targeting parameter and those of G and R intensifies to

nearly−0.06, providing U ’s central bank more flexibility to stabilize through output gap adjustments,

reducing the need forG and R to do the same. Additionally, new positive correlations (yellow) appear

between ϕUy and ϕGπ and ϕRπ , indicating that when U shifts from inflation targeting to output gap

targeting, G and R must increase their inflation targets due to higher import prices invoiced in the

dominant currency. Other positive correlations also emerge among various countries’ output and

inflation targets.

Additionally, it is important to note the overall reduction in the magnitude of correlations in the

open economy scenario compared to the closed economy. This trend highlights that higher economic

openness leads to more complex interactions among central bank policies, diluting the direct trade-

offs observed in less open economies. Therefore, central banks in more open economies need to

consider these intricate dynamics when formulating their policy frameworks to achieve determinacy.

The magnitude of the correlations is critical, as it indicates the strength of the trade-offs and inter-

dependencies between different policy targets. In the closed economy scenario, the correlations are

stronger, implying more direct and significant trade-offs. In contrast, the open economy scenario

shows more subdued correlations, reflecting the complexity and dilution of direct policy impacts due

to greater economic openness and interdependence.

Overall, the plots reveal that while the fundamental negative correlation between inflation and output

gap targeting remains robust, the degree of openness and the chosen pricing paradigm significantly

influence the strength and complexity of these interactions. This underscores the necessity for

central banks to adapt their policy strategies in response to the broader economic environment

and the specific dynamics of international trade and pricing. The interaction effects highlighted
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by the correlations show that central bank policies do not operate in isolation but are interlinked,

necessitating a coordinated and holistic approach to achieve global economic stability.

3.4 All Parameters Vary

In previous sections, it was established that two crucial aspects determine determinacy in multi-

country open economy models: the level of openness and the pricing paradigm used. However, the

analysis thus far only explored scenarios where one central bank targeted both inflation and the

output gap, while the other two focused solely on inflation. This was important for establishing

foundational results. In this section, I extend the analysis to include all three central banks im-

plementing targets for both inflation and the output gap. Insights from the previous section on

parameter correlations suggest intriguing trade-offs to explore.

Figure 8 presents a similar analysis as before with DCP, but now all central banks implement targets

for both inflation and the output gap. For clarity, I vary the output gap target of country U while

keeping the others at ϕGy = ϕRy = 0.5. The spillovers and trade-offs described in the previous

section on correlations are visibly apparent here. If there were no interactions between countries’

inflation and output gap targets, the cuboids would be perfect squares. However, the rounded edges

observed indicate these effects. It is crucial to compare Figure 8 to Figure 4, which depicted a similar

determinacy analysis but only with the central bank in U targeting the output gap. In that plot, the

sharp edges and cuboid expansion solely represented the inflation and output gap trade-off within a

single country, with minimal international spillovers or interactions.

Comparing the second element in the first row of the two mentioned Figures helps to show these

results. In Figure 4, the green cuboid extends towards ϕUπ = 0 and is very close to ϕUπ = 0.5 with

almost no effect in other directions. In Figure 8, all three central banks have the same output gap

parameter but the green cuboid is smaller in the direction mentioned before and is even more similar

to the one in the second row of Figure 4. This effect stems from the positive correlation between

ϕUπ , ϕ
G
y , and ϕ

R
y depicted in Figure 7. As the only thing that is different between the two plots is

the level of output gap targeting in G and R, this makes the central bank in U have to increase its

inflation target and thus reduces the size of the cuboid.

As demonstrated in the previous section, the magnitude of parameter correlations increases with the

level of openness. This effect is evident in the second row of Figure 8, where the cuboid contracts

in all dimensions. A clear example is the positive correlation described earlier, whereby the central

bank in U increases its inflation target when central banks abroad target the output gap, including

imported goods. The surface also exhibits more irregularities, reflecting additional correlation effects.
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Figure 8: Determinacy in DCP

Determinacy regions when all three economies have different Taylor rule parametrization in DCP. The green area

shows the Taylor rule parameters consistent with determinacy. The parameter that is adjusted between each subplot
is ϕU

y , while ϕG
y = ϕR

y = 0.5. The first row indicates a more closed economy, γ = 0.7, whereas the second row shows

a more open one, γ = 0.5. For each of them, the openness parameter is identical in all three regions.

Increasing the output gap parameter in U , as shown in the third column, amplifies these effects

further. Now, the correlations involving ϕUy , which is increasing, and all other parameters work

together to reduce the overall size of the cuboid, constraining the available policy options for all

central banks.

These figures elucidate the interplay between various policy rule parameters under different economic

openness levels and pricing paradigms. In the first row of Figures 9 and 10, the determinacy regions

for a relatively closed economy (γ = 0.7) are compared across different output gap targets for country

U . As ϕUy increases, the green determinacy region contracts, indicating that higher sensitivity to the

output gap in country U reduces the flexibility of the other central banks to achieve determinacy.

This effect is more pronounced in the DCP scenario, where the invoicing currency plays a dominant

role, amplifying the international spillovers and interactions.

In the second row of Figures 9 and 10, depicting a more open economy (γ = 0.5), the determinacy

regions show even greater contraction as ϕUy increases. This further emphasizes the importance of

economic openness in determining the policy flexibility available to central banks. The reduced

size of the green area in these figures highlights that in open economies, the trade-offs between

targeting inflation and output become more stringent, necessitating careful calibration of the Taylor

rule parameters.
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Figure 9: Determinacy in PCP

Determinacy regions when all three economies have different Taylor rule parametrization in PCP. The green area

shows the Taylor rule parameters consistent with determinacy. The parameter that is adjusted between each subplot
is ϕU

y , while ϕG
y = ϕR

y = 0.5. The first row indicates a more closed economy, γ = 0.7, whereas the second row shows

a more open one, γ = 0.5. For each of them, the openness parameter is identical in all three regions.

Figure 10: Determinacy in LCP

Determinacy regions when all three economies have different Taylor rule parametrization in LCP. The green area

shows the Taylor rule parameters consistent with determinacy. The parameter that is adjusted between each subplot
is ϕU

y , while ϕG
y = ϕR

y = 0.5. The first row indicates a more closed economy, γ = 0.7, whereas the second row shows
a more open one, γ = 0.5. For each of them, the openness parameter is identical in all three regions.
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Comparing the three pricing paradigms, it is evident that DCP leads to the smallest determinacy

regions, particularly in open economies. This is due to the dominant role of the currency in in-

ternational trade, which intensifies the impact of foreign economic conditions on domestic policy

effectiveness. In contrast, PCP and LCP provide relatively larger determinacy regions, suggesting

that when prices are set in either the producer’s or local currency, the central banks retain more

control over their domestic economic conditions, even in a more open setting.

The findings from these figures underscore the complexity of achieving determinacy in a multi-

country open economy model. Central banks must account for the interactions between their policy

parameters and those of other economies, as well as the prevailing pricing paradigm and level of

openness. The nuanced trade-offs illustrated by the varying shapes and sizes of the determinacy

regions provide valuable insights for policymakers aiming to design robust monetary frameworks in

an interconnected global economy.

Overall, these analyses reveal that achieving a unique and stable rational expectations equilibrium

requires a careful balance between inflation targeting and output gap responsiveness, especially

in open economies with significant international trade. The choice of invoicing currency further

complicates this balance, highlighting the need for coordinated and well-calibrated policy responses

among central banks to ensure global economic stability.

4 Estimation

To analyze whether some of the more theoretical outcomes presented in the sections before arise in

reality, I estimate the model on U.S. and Euro Area data. For this exercise, I take a small set of data

and estimate key parameters for the three pricing paradigms by applying Bayesian techniques à la

An and Schorfheide (2007). Overall, I use 7 macroeconomic data series’ that include the nominal

interest rate, inflation rate, and real GDP for the U.S. and the Euro Area. The last data series used

is the real exchange rate between the Dollar and the Euro. Figure 11 shows all data used. The

nominal interest rate for the U.S. is given by the Federal Funds Rate, while the one for the Euro

Area is the Euribor 3-month series. Both inflation rates are given by the GDP deflator. These are

also used to create real GDP, which is made stationary by taking out the trend using the one-sided

HP-filter.

The prior distribution for the standard deviations of the structural shocks follows an Inverse Gamma

with prior mean 0.01 and prior standard deviation of 0.05. This means that I stay relatively agnostic

on which shocks are driving the business cycle in the model. Similarly, for the autoregressive com-
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Figure 11: Estimation Data

Data used in Bayesian estimation.

ponents of the AR(1) processes, I use a Beta distribution with prior mean 0.75 and prior standard

deviation of 0.10. The same prior distribution is used for the wage and price rigidity parameters.

The coefficients of the Taylor rules with respect to inflation are estimated with a Gamma distribution

with prior mean of 1.5 and standard deviation of 0.20. The coefficients on output gap are estimated

on a Normal distribution with prior mean 0.25 and prior standard deviation 0.10.

All other parameters, as is standard in the Bayesian estimation literature, are calibrated as in

Table 1. During estimation, I focus only on parameters of two out of the three economies. These

are the U.S. issuing the dominant currency, in case of DCP, and the Euro Area. Thus, I do not

estimate parameters of the economy R as I do not include any data for it and thus would not add

crucial information during the estimation step. These parameters are also calibrated as in Table 1

and thus follow the values used in Gopinath et al. (2020). Furthermore, parameter identification is

checked with Dynare Adjemian et al. (2024), which implements various identification checks following

for example Iskrev (2010) and Qu and Tkachenko (2012). According to these checks, I find that

all parameters within all versions of the models analyzed, given the data explained above, are

fully identified. Thus, the results can be interpreted and do not come from unidentified structural

parameters.

In this exercise, I estimate in total 6 versions of the model. Each pricing paradigm (DCP, PCP,
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Figure 12: Posterior Distributions

Prior and posterior distributions after Bayesian estimation. Solid lines depict relatively open models, with γ = 0.5,

while dashed lines are relatively closed models with γ = 0.7. Black lines correspond to DCP, blue lines to LCP, and
green lines to PCP.

LCP) is estimated for two separate levels of home bias (γ = 0.5, γ = 0.7) to include all necessary

information from the sections above. For each, I calculate a chain with 500, 000 draws and calculate

distributional statistics after discarding the first 50% of the draws. I mainly focus on the parameters

analyzed before that include the central banks’ decision parameters on inflation and output gap as

well as the ones for wage and price rigidities.

All results for the prior and posterior distributions of the parameters and standard deviations of

shocks can be seen in Tables 2 and 3. Reported are posterior modes as well as 90% HPD intervals

as well as the prior distribution. As can be seen, the various pricing paradigms yield quite different

posterior distributions for the estimated parameters.

Figure 12 presents the posterior distributions of the policy parameters ϕUπ , ϕ
G
π , ϕ

U
y , ϕ

G
y , δ

U
W , δGW , δUP

and δGP under three distinct pricing paradigms: Dominant Currency Pricing (DCP), Local Currency

Pricing (LCP), and Producer Currency Pricing (PCP), and two levels of home bias (γ = 0.5 and

γ = 0.7). These distributions provide insights into the probabilistic characteristics and uncertainty

surrounding the policy parameters, influenced by the chosen pricing paradigm and the degree of

home bias.

The top row of Figure 12 displays the posterior distributions for the inflation targeting parameters

ϕUπ and ϕGπ . Under DCP (black lines), I find that the distribution of ϕUπ and ϕGπ are more spread out
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and moved to the right, indicating greater uncertainty and stronger focus in the inflation response

parameter. This is consistent with the characteristics of DCP, where the central bank of the domi-

nant currency country faces significant external spillovers, complicating the calibration of its policy

response. For LCP (blue lines) and PCP (green lines), the distributions are more concentrated,

reflecting more stable domestic inflation dynamics as these paradigms reduce the direct impact of

exchange rate fluctuations on domestic prices. Generally, for both inflation targeting parameters,

DCP yields distributions centered around larger values, with LCP in the middle, and PCP centered

around the smallest values that has a sizable section of the distribution lower than one.

The difference in distributions under different home biases further highlights the complexity intro-

duced by international trade structures. With a higher home bias (γ = 0.7, dashed lines), the

distributions generally shift rightwards and become more peaked. This indicates that higher home

bias allows for a stronger and more predictable inflation targeting response due to reduced exposure

to foreign economic conditions. Only the LCP shows opposite behavior such that higher home bias

yields distributions shifted to the left.

The second row of the figure shows the posterior distributions for the output gap targeting parameters

ϕUy and ϕGy . The spread of ϕUy under DCP is broader, reflecting the heightened uncertainty and

the necessity for more flexible policy responses to stabilize the output gap in an economy heavily

influenced by the dominant currency. The more concentrated distributions under LCP and PCP

suggest that these paradigms provide more stable output gap dynamics, as prices are set in the local

or producer’s currency, mitigating the volatility induced by exchange rate fluctuations. For both

parameters it holds that under DCP, the distributions are more shifted to the left, indicating that

central banks under this paradigm put more emphasis on inflation rather than output targeting.

A similar trend is seen when considering the home bias parameter. Higher home bias (γ = 0.7)

results in narrower distributions for ϕUy and ϕGy , indicating that domestic economic policies are more

effective and predictable when the economy is less reliant on foreign goods and services.

The last two rows of Figure 12 illustrate the distributions for the wage stickiness parameter δW

and the price stickiness parameter δP in both economies. Under DCP, δUW and δGW show broader -

but centered around smaller values - distributions compared to LCP and PCP, indicating greater

uncertainty and variability in wage adjustments such that they are adjusted less frequently. This

variability reflects the complexity and influence of the dominant currency in trade, which introduces

more volatility in wage setting. In contrast, under LCP and PCP, the distributions for δUW and δGW

are more concentrated and peaked, suggesting more stable and predictable wage adjustments when

prices are set in local or producer currencies. They are, furthermore, adjusted more frequently.
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The effect of home bias on wage stickiness parameters is also evident. Under DCP, both countries

wages are set equally frequently and does are not critically affected by openness. Under PCP and

LCP, however, lower home bias pushes the distributions to the right. This shows the necessity of

adjusting domestic behavior to international shocks and thus changing wages more frequently.

The price stickiness parameter δP exhibit a slightly different behavior. Under DCP, the distributions

for δUP do not seem to change with the level of home bias and are lower compared to δGP , which does

indicate different distributions for various levels of home bias. Under PCP, the behavior of the price

stickiness parameters is very similar to the previous wage stickiness ones. Under LCP, on the other

hand, prices get adjusted much less frequently when the economy becomes more open as all trade is

than denominated in the local currency.

These posterior distributions provide valuable insights into the interaction between monetary policy

parameters, pricing paradigms, and home bias. Under DCP, the central bank faces greater uncer-

tainty and variability in setting policy parameters due to the dominant currency’s pervasive influence

on international trade and financial markets. This necessitates a more flexible and adaptive policy

approach to achieve macroeconomic stability. In contrast, LCP and PCP offer more predictable and

stable economic environments, as prices set in local or producer currencies are less susceptible to

exchange rate fluctuations.

Higher home bias further stabilizes the economic environment by reducing dependency on foreign

goods and services. This insulates the economy from external shocks, allowing for more precise and

effective monetary policy implementation. Consequently, policymakers can achieve better control

over inflation and output gap targets, resulting in more predictable wage and price dynamics.

Overall, these findings underscore the importance of considering both the pricing paradigm and the

degree of home bias when formulating monetary policy in an open economy. Policymakers must

account for these factors to design robust strategies that enhance economic stability and resilience

against international shocks.
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Figure 13: Determinacy Analysis after Estimation

Determinacy regions for inflation and output targeting parameters in economy G after key parameter have been

estimated under DCP, PCP, and LCP. The green area shows the Taylor rule parameters consistent with determinacy.
The first column indicates a more open economy, γ = 0.5, whereas the second column shows a more closed economy,

γ = 0.7. For each of them, the openness parameter is identical in all three regions.

4.1 Determinacy After Estimation

In this last section, I combine all the work from above to conduct a policy relevant analysis. The

purpose is to perform a determinacy analysis for a single economy after important parameters have

been estimated. As such, I close the gap between the first part of this paper in which determinacy

regions have been analyzed in a calibrated model and a more realistic case where the model fits real

world economies better.

For this, I use the model estimated on U.S. and Euro Area data and check what implications this

has on determinacy of the Euro Area (denoted as the home economy G). This exercise can be seen

as a real-world application of the findings from this paper so far. Put differently, the central bank of

the Euro Area - the ECB - uses data to estimate key macroeconomic parameters of the model and

then checks what parameter space is still available to it that yields determinate worldwide equilibria.

Figure 13 shows this analysis with a special focus on the Taylor rule parameter in the home economy

G (the Euro Area in this example). All other parameters of the other two economies for the various

pricing paradigms are set as in Table 2. Hence, it can be assumed that the economies react quite

differently compared to the more theoretical calibration used throughout Section 3, which makes

this analysis important.
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Compared to all investigations before, this one has to be analyzed with a bit more care. The crucial

aspect is that now it is no longer possible to compare individual sub-plots of Figure 13 with each

other or even different parts of this paper. This comes from the fact that each sub-plot is based

on its own estimation and thus has completely different parameters except the Taylor rule ones

shown. This makes it impossible to deduct inference between them as strong assumptions on pricing

paradigm and level of economic openness were made prior to estimating the models.

What it can be used for is to show how different results a model can produce based on these two

mentioned assumptions. As in this example, the ECB tries to navigate its policy parameter space

to find valid combinations, it is important to take into account the full set of possibilities and how

results depend on them.

The determinacy regions depicted in Figure 13 highlight the sensitivity of the economic system to the

chosen policy parameters under different pricing paradigms and levels of openness. Analyzing the

DCP scenario first, we observe that for more open economies (γ = 0.5), the green regions indicating

determinacy are moderately restrictive. For more closed economies (γ = 0.7), DCP becomes the

most restrictive among the three paradigms, showing limited flexibility in choosing inflation and

output gap targeting parameters. This suggests that under DCP, achieving determinacy requires

more precise calibration of the Taylor rule parameters, which can be attributed to the dominant

currency’s pervasive influence and the associated external spillovers.

Moving to PCP, the determinacy regions are the least restrictive for open economies (γ = 0.5),

offering the greatest flexibility in policy choices. This reflects the stability provided by producer

currency pricing, where prices are less affected by exchange rate volatility. However, for more closed

economies (γ = 0.7), PCP is less restrictive than DCP but more restrictive than LCP, indicating a

moderate level of policy flexibility. The broader determinacy regions under PCP suggest that the

ECB could achieve a stable equilibrium with a wider range of policy combinations, reducing the risk

of indeterminacy.

LCP presents the most restrictive determinacy regions for open economies (γ = 0.5), indicating that

achieving determinacy under local currency pricing is challenging when the economy is highly open.

However, for more closed economies (γ = 0.7), LCP becomes the least restrictive, offering the most

flexibility in policy parameter choices. This indicates that local currency pricing provides significant

insulation from exchange rate fluctuations in less open economies, leading to more stable economic

conditions.

An interesting observation is that these findings contrast with the results from previous sections,

where the determinacy region generally became smaller as economies became more open. Here, this
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trend only holds for LCP. For DCP and PCP, the determinacy regions do not uniformly shrink with

increased openness, indicating a more complex relationship between openness and policy flexibility.

This divergence underscores the necessity for a nuanced understanding of how pricing paradigms

and openness interact to influence economic stability.

It is important to note that these comparisons are not apples-to-apples, as each subplot is based

on its individually estimated model. Therefore, any inference drawn from these comparisons can

only be superficial and should be interpreted with caution. Nevertheless, the exercise illustrates how

sensitive the determinacy regions are to the underlying assumptions about pricing paradigms and

economic openness.

In conclusion, this extended analysis integrates the theoretical insights and empirical estimations to

present a comprehensive view of the challenges faced by central banks in achieving determinacy. By

considering the specific characteristics of different pricing paradigms and levels of economic openness,

policymakers can better navigate the complex landscape of monetary policy to ensure stable and

predictable economic outcomes. This study emphasizes the importance of a nuanced approach to

policy formulation, taking into account the interplay between international trade structures, pricing

behaviors, and macroeconomic stability.

5 Conclusion

This paper has explored the conditions under which determinacy is achieved in multi-country DSGE

models, focusing on the impact of different pricing paradigms — Dominant Currency Paradigm

(DCP), Producer Currency Paradigm (PCP), and Local Currency Paradigm (LCP) — and the

degree of economic openness. My findings indicate that the choice of pricing paradigm significantly

influences the effectiveness of monetary policy and the attainment of a unique and stable equilibrium.

In particular, the Dominant Currency Paradigm introduces complexities due to its amplification

of exchange rate effects on international trade, necessitating more aggressive policy responses to

stabilize the economy. Conversely, the Producer Currency Paradigm and Local Currency Paradigm

offer relatively larger determinacy regions, suggesting that these pricing regimes provide central

banks with greater control over domestic economic conditions, even in highly open economies.

My analysis underscores the importance of considering the interplay between monetary policy rules,

pricing paradigms, and economic openness when designing robust and adaptive policy frameworks.

Policymakers must navigate the trade-offs between targeting inflation and output, especially in

an interconnected global economy where international spillovers can significantly impact domestic
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stability.

The insights gained from this study contribute to the broader understanding of monetary policy

determinacy and its implications for global economic stability. By highlighting the critical role of

pricing paradigms and economic openness, I provide valuable guidance for central banks aiming

to enhance the effectiveness and resilience of their monetary policy frameworks in a complex and

dynamic international landscape.
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A Tables and Figures

Appendix Figure A1: Determinacy in DCP - Varying ϕRy

Determinacy regions when all three economies have different same Taylor rule parametrization in DCP. The green
area shows the Taylor rule parameters consistent with determinacy. The parameter that is adjusted between each

subplot is ϕR
y , while ϕG

y = ϕU
y = 0. The first row indicates a more closed economy, γ = 0.7, whereas the second row

shows a more open one, γ = 0.7. For each of them, the openness parameter is identical in all three regions.

B Derivation and details of the Kimball (1995) aggregator

All versions of Kimball (1995) used in the paper follow this set-up, in which time subscripts are left

out for easier readability and derived using the cost minimization problem of the domestic household.

The one for firms’ intermediate inputs is derived in identical fashion.

Cost minimization:

PC = min
CiH(ω)

∑
i

∫
ω∈Ωi

PiH(ω)CiH(ω)dω,with i ∈ {H,US,R} (22)

s.t.

∑
i

1

|Ωi|

∫
ω∈Ωi

γiΥ

(
|Ωi|CiH(ω)

γijC

)
= 1 (23)
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The first order condition with respect to CiH(ω) yields (where λ is the Lagrange multiplier):

PiH(ω) = λΥ′(·) 1
C

(24)

Now, the envelope theorem is used w.r.t. to C

P = λ
∑
i

∫
Ωi

Υ′(·)CiH(ω)

C2
dω (25)

Combine the two equations

|Ωi|CiH(ω)

γijC
= ψ

(
PiH(ω)C

λ

)
(26)

where we define ψ = Υ
′−1(·).

Further

λ =
PC

C̃
, C̃ =

∑
i

∫
Ωi

Υ
′
(
|Ωi|CiH(ω)

γijC

)
CiH(ω)

C
dω (27)

Plugging λ back yields the solution.

The functional form of of the function ψ(·) in Equation 4 is ψ(·) := Υ
′−1(·) > 0, s.t. ψ

′
(·) < 0. The

elasticity of demand is defined, following Gopinath et al. (2020), σij,t(ω) := −∂logCij,t(ω)/∂logZij,t(ω),

where Zij,t(ω) := Dj,t(Pij,t(ω)/Pj,t). This makes the log of the optimal flexible price markup time-

varying and defined by: µij,t(ω) := log(σij,t/(σij,t − 1)). This makes Γij,t(ω) := ∂µij,t/∂logZij,t(ω)

the elasticity of that markup.

The preference aggregators’ functional form for the deamnd function Υ(·) follows the work of Klenow

and Willis (2016) and as such introduces the following demand for individual variety ω:

Yij,t(ω) = Cij,t(ω) +Xij,t(ω) = γi(1 + ϵln
σ − 1

σ
− ϵlnZij,t(ω))

σ/ϵ(Cj,t +Xj,t), (28)

where σ and ϵ are the parameters that govern the elasticity of demand and its variability:
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σij,t(ω) =
σ

(1 + ϵlnσ−1
σ − ϵlnZij,t(ω))

(29)

Γij,t(ω) =
ϵ

(σ − 1− ϵlnσ−1
σ + ϵlnZij,t(ω))

(30)

As in Gopinath et al. (2020), this makes that in a symmetric steady state Zij,t(ω) = (σ − 1)/σ,

where the elasticity of demand is σ and the elasticity of the markup is Γ = ϵ/(σ − 1). Strategic

complementarities and variable markups arise in all cases with ϵ > 0, while ϵ = 0 yields the constant

elasticity case.

Appendix Table A1: Calibrated Parameters of Demand Aggregator

Parameter Description Value

σ Elasticity of Demand 2
ϵ Super-Elasticity of Demand 1

C Same Taylor Rule Calibration

To further analyze that the findings from Section 3.1 do not solely come from the fact that all three

economies are calibrated to the same parameter values, I present here a brief analysis where there

are slight differences. Namely, the price rigidity parameters δP are varied across the three economies

with δUP = 0.85, δGP = 0.75, and δRP = 0.65. Thus, (sunspot) shocks are propagated differently

through the economies and so, even if the central banks react with the same strength, there can be

different adjustment paths back to steady state.

Figures A2 and A3 present the same plots as in Section 3.1 but now with this small adjustment to

analyze whether the pricing paradigms effect on determinacy still hold.

It is still true that now, even with different propagation mechanisms, the determinacy areas look

very similar when the economies are relatively closed as presented in the right columns.

Opening the economies up, the left columns, the same result as before still applies in that the pricing

paradigms begin the make a difference. Again, the cases of DCP and LCP exhibit closer relationships

compared to the more conventional PCP scenario.

The point where the diagonal intersects the y-axis is shifted in all versions compared to Section 3.1.

Thus, the results hold true qualitatively but, of course, change quantitatively as now the trade-offs

and spillovers are adabted.
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Appendix Figure A2: Determinacy in DCP - Same Calibration v2

Determinacy regions when all three economies follow the same Taylor rule under DCP. The green area shows the

Taylor rule parameters consistent with determinacy. The left panel indicates a more open economy, γ = 0.5, whereas
the right panel shows a more close economy, γ = 0.7. For each panel, the openness parameter is identical in all three

regions.

Appendix Figure A3: Determinacy in PCP & LCP - Same Calibration v2

Determinacy regions when all three economies follow the same Taylor rule under PCP and LCP. The green area

shows the Taylor rule parameters consistent with determinacy. The first column indicates a more open economy,
γ = 0.5, whereas the second column shows a more close economy, γ = 0.7. For each of them, the openness parameter

is identical in all three regions.
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