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Abstract

South American economies are deeply exposed to world commodity prices; shocks

pass quickly to producer costs and the exchange rate, while most central banks

target CPI under heterogeneous FX regimes. This raises a design question: which

monetary framework best stabilizes inflation and activity in commodity exporters?.

This paper investigates the question by (i) estimating a SVAR to gauge the roles

of global commodity and external financial shocks in regional inflation and policy

rates, and (ii) building and estimating (on Chile) a New Keynesian small open-

economy model with a commodity-exporting sector. I compare CPI targeting,

PPI targeting, and a PPI+exchange-rate-smoothing rule. Empirically, commodity

shocks dominate price dynamics; PPI responds far more than CPI, and policy rates

react weakly. In the model, strict PPI stabilizes inflation better than CPI but raises

output and rate volatility; the hybrid rule breaks this trade-o↵, anchoring prices

while damping imported volatility. Moreover, welfare favors the hybrid regime:

gains up to 1.6% of steady-state consumption versus CPI targeting (about 0.8%

versus strict PPI).

Keywords: South America, Commodities, Price Targeting
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1 Introduction

South American economies are structurally exposed to world commodity markets. Metals,

hydrocarbons, and agricultural products account for a large fraction of export revenues

and, in several countries, for a nontrivial share of domestic income (International Mon-

etary Fund (2017)). External price movements thus transmit rapidly to domestic costs,

producer prices, and the exchange rate, shaping inflation dynamics and complicating mon-

etary stabilization (Auer et al. (2017)). Yet the prevailing institutional arrangement in

the region remains a consumer price index (CPI) inflation–targeting regime, implemented

under heterogeneous exchange-rate arrangements. This juxtaposition of supply-side ex-

posure and demand-centric policy anchors motivates the central question of this paper:

if exogenous movements in global commodity prices are a key driver of domestic inflation

in South America, which monetary policy framework best stabilizes prices and activity

in these economies?

To make the problem concrete, Table 1 summarizes four stylized features that frame pol-

icy design for the region. First, all South American countries are top global exporters

of at least one major commodity—copper for Chile and Peru, soybeans for Brazil and

Paraguay, lithium for Argentina and Bolivia, among others—so terms-of-trade fluctu-

ations are a systematic, not idiosyncratic, source of macro shocks. Second, the ratio

of leading commodity exports to total expots is sizable—often well above ten percent

(excluding Argentina and Colombia), indicating that commodity price movements are

macrocritical rather than sectoral (see Fernández et al. (2017) and Gruss and Kebhaj

(2019)). Third, despite the production-side nature of these shocks, monetary institutions

overwhelmingly target CPI rather than producer prices (PPI): Brazil, Bolivia, Colombia,

Peru, Chile, Argentina, and Paraguay operate CPI-focused frameworks, while Ecuador is

dollarized. Fourth, exchange-rate arrangements vary widely: some countries float (e.g.,

Brazil, Paraguay), others fix (Bolivia, Ecuador), and several adopt managed floats with

episodic interventions (Colombia, Peru, Chile, Argentina). These four columns together

pose a clear design problem: the dominant shocks originate in costs and external prices,

but policy frameworks center on consumer prices and operate under heterogeneous cur-

rency regimes.

The paper asks whether commodity shocks are the primary force behind inflation fluc-

tuations in South America; whether the prevailing CPI-based policy rule is well aligned

with those shocks; and, conditional on the answers, which rule minimizes macroeconomic

volatility and improves welfare in commodity-dependent small open economies. The em-

pirical starting point is a structural vector autoregression (SVAR) estimated on a broad

sample of South American countries to quantify the relative importance of global com-

modity price shocks and foreign financial shocks for domestic inflation and policy rates.

The SVAR evidence points to two robust facts. First, commodity shocks are a dominant
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Country Commodity Xo to World Share of total X (%) MP ER Regime
Chile Copper (+2) 56.8 CPI Managed
Bolivia Zinc (+6) 13.2 CPI Fixed
Peru Copper (+1) 25.2 CPI Managed
Paraguay Soybean (+4) 24.9 CPI Free
Brazil Soybean (+4) 14.7 CPI Free
Ecuador Banana (+1) 12.7 Dollarized Fixed
Argentina† Lithium (+2) 1.07 CPI Managed
Colombia‡ Emeralds (+1) 1.00 CPI Managed

Table 1: South America as commodity exporter; export exposure; stated policy target
(CPI vs. PPI); and exchange-rate arrangement.

Notes: Column (1) ranks each country among world exporters of its leading commodity; Column (2)

reports the ratio of that commodity’s exports to total exports; Column (3) lists the announced inflation

target; Column (4) classifies the exchange-rate regime. † Argentina’s figure refers to lithium carbonate

exports within total goods; it is a processed chemical and not always included in “primary commodity”

bundles. ‡ Colombia’s figure refers to HS-7103 (emeralds and other precious stones).

driver of price dynamics in the region, and their imprint is far stronger on producer prices

than on consumer prices. Second, the historical response of policy rates to commodity-

driven inflation is limited and appears more sensitive to external financial conditions than

to the cost-push pressures arising from global commodity markets. Together, these facts

suggest a misalignment between the main inflation impulse and the policy indicator that

central banks currently emphasize.

Guided by these findings, the paper uses and estimates a New Keynesian small open econ-

omy model tailored to commodity exporters which builds on Ferrero and Seneca (2019a).

The framework augments the canonical open-economy model by introducing an o↵shore

export sector that transforms domestic intermediate goods into commodities sold at ex-

ogenous world prices. This production structure generates a direct, cost-based channel

from global commodity prices to domestic marginal costs and PPI inflation. Monetary

policy follows a Taylor-type rule that can be configured to respond to CPI inflation, to

PPI inflation, and—reflecting regional practice—to movements in the exchange rate. The

model is estimated on Chile, an archetypal commodity exporter in South America with

high export-to-GDP exposure and an inflation-targeting framework that coexists with pe-

riodic foreign-exchange interventions. The Chilean estimation disciplines key parameters,

pins down the persistence and volatility of commodity shocks, and provides a laboratory

for policy counterfactuals.

Three sets of results emerge. First, in the data, commodity shocks consistently raise both

CPI and domestic producer prices, but the e↵ect on PPI is markedly larger and more

persistent. This wedge implies that a CPI-only policy anchor downweights precisely

the component of inflation that commodity cycles move the most. The variance and

historical decompositions corroborate that commodity shocks account for a large share of

3



inflation episodes across the region, whereas their contribution to interest-rate movements

is comparatively small.

Second, in the model, strict PPI targeting stabilizes inflation more e↵ectively than CPI

targeting but at the cost of higher output volatility. Under a CPI rule, interest-rate

responses are too weak relative to cost-push inflation, so inflation persistence is higher

and stabilization is slower. Under a PPI rule, policy reacts aggressively, expectations re-

anchor more quickly, and inflation disinflates faster, but the short-run output contraction

is sharper because the required interest-rate path is steeper. These dynamics replicate

the core trade-o↵ monetary authorities face when supply shocks dominate, and they arise

from the model’s explicit cost channel linking world prices to domestic marginal costs.

Third, a hybrid regime that combines a strong response to PPI with exchange-rate

smoothing substantially relaxes the inflation–output trade-o↵. Because exchange-rate

movements are a key conduit of imported volatility, explicitly smoothing the exchange

rate in the policy rule attenuates excessive pass-through without relinquishing the cost-

based inflation anchor. Quantitatively, the hybrid regime stabilizes CPI and PPI nearly

as e↵ectively as strict PPI targeting, while delivering a much smaller decline in output

and lower interest-rate volatility. A welfare analysis based on a quadratic loss function

shows that this hybrid rule yields gains of up to 1.6 percent of steady-state consumption

relative to CPI targeting and about 0.8 percent relative to strict PPI targeting, with espe-

cially large marginal benefits from increasing the response to exchange-rate fluctuations.

The welfare surface over the policy space confirms that stabilizing the exchange rate is a

critical complement to a cost-based inflation anchor in commodity-dependent economies.

These results speak directly to the four descriptive columns in Table 1. Being top global

exporters means that exogenous world prices—not domestic demand—drive key relative

prices facing producers; large commodity share of total exports ratios make those external

impulses macrocritical; CPI-centered regimes underweight the prices most a↵ected by

commodity shocks; and heterogeneous exchange-rate practices indicate that in reality

policy already relies, to varying degrees, on the foreign-exchange instrument. The model

formalizes this institutional reality and shows that a framework combining a PPI anchor

with measured exchange-rate management expands the feasible policy frontier, delivering

lower inflation variability without incurring excessive real-side volatility.

The paper contributes to the literature along complementary margins. Empirically, it

provides region-wide evidence that commodity shocks dominate inflation dynamics in

South America, that producer prices bear the brunt of these shocks, and that interest-rate

settings have historically responded weakly to them. Theoretically, it implements a small

open economy model with an explicit commodity-exporting sector that uses domestic

intermediates, thereby delivering a production-side pass-through from world prices to

domestic inflation absent from many canonical frameworks. For policy design, it o↵ers

a transparent comparison of CPI targeting, PPI targeting, and a PPI-plus-exchange-
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rate-smoothing rule that comports with the institutional realities of managed floats and

limited interventions in the region. Normatively, it provides a welfare ranking that favors

the hybrid regime and quantifies the gains relative to status quo practice, clarifying when

and why exchange-rate management is welfare improving rather than a mere operational

detail.

Finally, the analysis o↵ers practical guidance for central banks in commodity-exporting

economies. In environments where external price shocks are persistent and pass-through

to marginal costs is strong, a cost-based inflation anchor is better aligned with the struc-

ture of inflation than a consumer-price anchor, and explicit exchange-rate smoothing is

an essential complement rather than an ad hoc add-on. These conclusions do not require

abandoning inflation targeting; rather, they call for re-centering the target on domestic

inflation pressures and recognizing the stabilizing role of the exchange-rate instrument in

a transparent, rules-based framework.

2 Related Literature

This paper contributes to two strands of the literature. First, on the empirical side, it

relates to work documenting the macroeconomic salience of commodity shocks in emerg-

ing markets. Early contributions show that terms-of-trade movements are first-order

drivers of fluctuations in inflation and activity across the region, with e↵ects mediated by

exchange-rate regimes and the choice of policy target (CPI versus domestic prices) (e.g.,

Frankel and Rose (2008); Céspedes and Soto (2012)). A complementary line of research

emphasizes the role of global demand and financial conditions—U.S. rates, risk premia,

and the global dollar cycle—in shaping business cycles and policy in emerging economies

(Ahmed et al. (2017), Fernandez et al. (2015), Rey (2015)). At the same time, work on

international price transmission documents that external cost shocks propagate swiftly to

domestic producer prices via input–output linkages, helping explain the synchronization

of PPI inflation across countries (Auer et al. (2017)). Studies on commodity markets and

world price formation further rationalize why these shocks are largely exogenous from

the vantage point of small open commodity exporters (Kilian (2009), Jacks et al. (2011),

Chen et al. (2010), Aastveit et al. (2016)).

Within this empirical tradition, the paper makes three contributions. First, using a

SVAR for south american countries, it quantifies the relative importance of commodity

price shocks vis-à-vis external financial shocks in driving domestic prices and policy rates,

thereby unifying two literatures that are often studied separately—commodity cycles and

the global financial cycle. The identification and measurement strategy build on estab-

lished VAR approaches in open economies and monetary policy (Bernanke et al. (2005),

Canova and Pina (2005), Bjørnland and Halvorsen (2013), Kilian and Vega (2011)). Sec-

ond, the estimates show that producer prices respond much more strongly than consumer
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prices to commodity disturbances, while ex-post policy rates react weakly—evidence that

aligns with theories of cost-push transmission and with the view that CPI targets under-

weight the margin most exposed to external price swings (Bernanke et al. (1997)). Third,

the historical decompositions and FEVDs provide a region-wide perspective focused on

commodity exporters, complementing country studies and o↵ering a systematic bench-

mark for South America where exposure to a few world commodities is large in GDP

terms. In this sense, the paper fills an empirical gap by placing commodity shocks and

foreign financial shocks on the same footing within a single identification scheme tailored

to the institutional realities of the region.

Second, on the theoretical side, the paper speaks to the open-economy New Keynesian

literature on optimal monetary policy under external disturbances. Canonical small-open-

economy models with nominal rigidities provide the benchmark for welfare analysis and

policy design (Gaĺı and Monacelli (2005); Gaĺı (2011); Justiniano and Preston (2010)).

In the context of commodity producers, a central insight is that world-price shocks act

through marginal costs and the terms of trade, generating inflation–output trade-o↵s for

policy (Bodenstein et al. (2011)). A related normative literature shows that when supply

shocks dominate, targeting domestic inflation—proxied by producer prices—can improve

welfare relative to CPI targeting in small open economies (De Paoli (2009); Monacelli

(2005)). Recent contributions further argue that in externally vulnerable economies, op-

timal or implementable rules should acknowledge the exchange rate explicitly to balance

internal and external stability (Corsetti et al. (2012), Adler and Magud (2019)).

The paper advances this theoretical agenda in three ways. First, it embeds a commodity-

exporting sector that uses domestic intermediates into the New Keynesian small-open-

economy framework, following the commodity–production structure emphasized by Fer-

rero and Seneca (2019b) and Ferrero and Seneca (2019a). This feature delivers a direct,

production-side pass-through from world commodity prices to domestic marginal costs

and PPI inflation that is absent from many baseline models. Second, it estimates the aug-

mented model on Chile—an archetypal South American commodity exporter—thereby

disciplining the quantitative transmission mechanism and policy trade-o↵s with country

data rather than calibrations detached from the region. Third, it compares standard

CPI targeting with two alternatives: strict PPI targeting and a hybrid rule that targets

PPI while smoothing exchange-rate fluctuations. In contrast to earlier theoretical work

that stops at qualitative comparisons or excludes FX smoothing, the paper delivers a

welfare ranking and shows that the hybrid rule materially expands the policy frontier,

achieving near-PPI stabilization with less output and interest-rate volatility (Bodenstein

et al. (2011); Corsetti et al. (2012)).

Taken together, the empirical and theoretical strands are mutually reinforcing. The SVAR

evidence that commodity shocks dominate inflation dynamics while policy rates respond

weakly rationalizes why CPI-only rules underperform in commodity exporters, and mo-
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tivates a cost-based anchor. The structural model, estimated on South American data,

explains the mechanism—world prices raise domestic marginal costs through the export

sector’s demand for home intermediates—and clarifies why adding exchange-rate smooth-

ing is welfare improving when terms-of-trade shocks are persistent. In doing so, the paper

bridges empirical documentation of price transmission (Auer et al. (2017)) with norma-

tive prescriptions on targets and instruments (De Paoli (2009); Corsetti et al. (2012)),

and o↵ers a region-specific benchmark for the design of resilient monetary frameworks in

commodity-dependent small open economies.

The rest of the paper is organized as follows. Section 2 reviews the related literature. Sec-

tion 3 analyzes the impact of commodity price shocks across South American economies

using country-level evidence. Section 4 presents the baseline model, describes the data

and the estimation, and discusses the main results of the model as well as of a welfare

analysis. Section 5 presents policy discussions. Section 6 concludes. Complementary

analysis is provided in Appendix.

3 How important are commodities for SA?

This section establishes the empirical relevance of commodities for South American (SA)

macroeconomic dynamics. I quantify the contribution of commodity-price shocks—relative

to external financial disturbances—to inflation and monetary policy in SA by estimating

a SVAR on quarterly data for each south american country. The section proceeds as

follows: it links the descriptive facts in Table 1 to an econometric framework tailored to

each country’s leading export commodity; it then details the SVAR specification and iden-

tification, and reports three complementary pieces of evidence—forecast error variance

decompositions, impulse responses to commodity shocks, and historical shock decompo-

sitions. Together, these results document that commodity shocks are a first-order driver

of price dynamics across SA, whereas policy rates respond primarily to global financial

conditions. The section thereby motivates the model-based analysis that follows, where

alternative monetary policy rules are evaluated in an environment that embeds the com-

modity channel measured here.

Emerging and developing economies are especially vulnerable to global macro-financial

conditions, and South America is no exception. A large body of empirical literature

has shown that foreign shocks—including fluctuations in global demand, changes in U.S.

interest rates, and shifts in international risk premia—play a significant role in shaping

macroeconomic dynamics in the region. Studies such as Rey (2015), Fernandez et al.

(2015), and Ahmed et al. (2017) demonstrate that domestic variables like output, in-

flation, and interest rates are often tightly linked to movements in global financial and

economic conditions. However, while the importance of foreign financial shocks is well

documented, there has been relatively less emphasis on systematically comparing their
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impact with that of global commodity price shocks—despite the fact that South American

economies are structurally reliant on natural resource exports. This section aims to fill

this gap by estimating a Structural Vector Autoregression (SVAR) model to assess and

compare the relative importance of foreign financial shocks and commodity price shocks

in driving inflation and monetary policy dynamics in South America. The SVAR frame-

work allows us to identify the interactions among key economic variables while imposing

theoretically grounded restrictions to achieve identification.

3.1 The SVAR Representation

Let xt collect the external and domestic variables for a given South American country,

xt =

"
zt

dt

#
with zt =

�
y⇤t , i

⇤
t , s

⇤
t , p

c
t

�0
, dt =

�
yt, ⇡t, it, et

�0
.

The reduced-form VAR(p) is

xt = c+
pX

`=1

A` xt�` + ut, ut ⇠ (0,⌃u), (1)

where c contains deterministic terms (intercept and, where appropriate, seasonal dum-

mies), A` are coe�cient matrices, and ut are reduced-form innovations with covariance

matrix ⌃u.

Consistent with the small-open-economy assumption, the system is estimated under block

exogeneity of the external block: lags of domestic variables do not enter the equations

for zt. Formally, for each lag `,

A` =

"
Azz

` 0

Adz
` Add

`

#
, (2)

so global conditions evolve independently of domestic shocks within the VAR, while

domestic variables may depend on past external variables.

Structural shocks "t are linked to reduced-form innovations by

ut = B0"t, E["t"0t] = I, (3)

implying B0B0
0 = ⌃u. Let ⌃u = PP 0 denote the Cholesky factorization of ⌃u and

parameterize B0 = PQ, where Q is orthonormal (QQ0 = I)1

1For each draw of reduced-form parameters from the posterior, rotations Q are drawn from the Haar
measure and retained only if the associated impulse responses satisfy the sign and short-horizon inequality
restrictions, together with the impact restrictions implied by block exogeneity, described in Section 3.3.
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3.2 Selection of Variables

The external block comprises (i) foreign output y⇤t , proxied by a composite measure of

global activity; (ii) the U.S. short-term policy rate i⇤t ; (iii) a global risk-premium/spread

s⇤t capturing time-varying external financial conditions; and (iv) the world price of the

country’s leading export commodity pct . The domestic block includes (i) real output yt;

(ii) price inflation ⇡t; (iii) the monetary-policy rate it; and (iv) the bilateral nominal

exchange rate et, defined so that an increase denotes a depreciation.

3.3 Structural Identification

To move beyond a purely recursive timing scheme and deliver a structural VAR, I iden-

tify economically interpretable shocks using a combination of block exogeneity and sign

restrictions imposed on impact and over short horizons. The approach follows Uhlig

(2005), Rubio-Ramı́rez et al. (2010) and Arias et al. (2018). For each South American

country I estimate a country–specific VAR in the vector

xt =
�
y⇤t , i

⇤
t , s

⇤
t , p

c
t

�� yt, ⇡t, it, et
�0
,

The VAR uses p lags chosen by BIC within {2, . . . , 6} and includes standard deterministic

terms (intercept and, where appropriate, seasonal dummies). I treat the “external” block

(y⇤t , i
⇤
t , s

⇤
t , p

c
t) as block-exogenous with respect to domestic shocks, a small-open-economy

assumption that is weaker than recursive timing and is maintained throughout inference.

Five structural shocks are identified: a global demand shock (GD), a U.S. monetary policy

shock (USMP), a global risk–premium shock (RP), a commodity–supply shock (CS), and

a domestic monetary policy shock (MP). Identification is achieved by searching over

orthonormal rotations of the reduced-form innovations and retaining only those rotations

whose implied impulse responses satisfy the following sign pattern on impact and, unless

stated otherwise, for the first four quarters (h = 0, . . . , 4). “+” and “�” denote nonzero

restrictions; blanks are left unrestricted.

y⇤ i⇤ s⇤ pc y ⇡ i e

Global demand (GD) + + + + + �
U.S. monetary (USMP) � + � � � + +

Risk premium (RP) � + � � � +

Commodity supply (CS) �/0 + + + �
Domestic MP (MP) � � + �

Table 2: Structural Identification

Three remarks are in order. First, block exogeneity implies that domestic shocks cannot

move (y⇤t , i
⇤
t , s

⇤
t , p

c
t) on impact; all restrictions shown for the external variables are there-
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fore satisfied by construction for MP. Second, the USMP shock follows the conventional

external tightening pattern (foreign rate up, global demand and commodity prices down,

domestic depreciation and disinflation). Third, the commodity–supply shock is defined as

an exogenous increase in the world price of the country’s leading commodity that raises

domestic producer costs, appreciates the currency (a lower et) via an improved terms of

trade, and induces a policy tightening; it is allowed to have zero or negative e↵ects on

foreign output on impact. To address potential label-switching between GD and CS, I

also impose that GD delivers a strictly larger median response of foreign output than CS

at h = 4; this weak inequality resolves the labeling without forcing long-run neutrality.

The identification is consistent with established SVAR practice rather than an ad hoc

ordering. Block exogeneity of the foreign block is standard in small–open-economy VARs

and follows Cushman and Zha (1997), Kim and Roubini (2000), Dungey and Pagan

(2000), and Bjørnland (2009), among others. The use of sign and (short-horizon) in-

equality restrictions to recover economically interpretable shocks builds on Uhlig (2005),

with formal conditions for identification and inference as in Rubio-Ramı́rez et al. (2010)

and Arias et al. (2018). The external U.S. monetary policy shock—higher foreign in-

terest rates, weaker global demand and commodity prices, domestic depreciation and

disinflation—matches the sign patterns widely used in open-economy VARs of monetary

transmission [e.g. Kim and Roubini (2000), Scholl and Uhlig (2008), Bjørnland and

Halvorsen (2014)]. The commodity-supply shock is identified as an exogenous rise in the

world price of the country’s leading commodity that raises domestic producer costs, ap-

preciates the currency via the terms of trade, and induces a policy tightening; analogous

commodity (oil) supply restrictions are standard in Kilian (2009), Kilian and Murphy

(2014), Aastveit et al. (2015), and Peersman and Van Robays (2012). The risk-premium

shock—higher global spreads, depreciation, and domestic contraction with a policy eas-

ing—follows the small-open-economy SVAR tradition of isolating financial shocks Dungey

and Pagan (2000), Miranda-Agrippino and Rey (2020). Finally, to avoid label switching

between external demand and commodity-supply disturbances, I require that the me-

dian response of foreign output to the global-demand shock at h = 4 exceed that to the

commodity-supply shock, an inequality restriction akin in spirit to the demand–supply

separation in commodity-market SVARs Kilian (2009)2.

2Two features of the identification are worth highlighting. Because the external block is treated as
exogenous and the signs are imposed on both external and domestic variables, the CS shock no longer
inherits its dynamic profile from the ordering of variables; its e↵ects are filtered out from those of global
demand by the joint behavior of pct and y⇤t . Likewise, domestic monetary policy shocks are separated
from risk-premium tightening by the opposite restrictions on the exchange rate and the policy rate.
These refinements ensure that the SVAR results reported below are not artifacts of recursive timing, and
they provide a transparent mapping between the empirical shocks and the mechanisms featured in the
model of Section 4.
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3.3.0.1 Estimation and inference. I estimate a Bayesian VAR with a Minnesota

prior (tightness �1 = 0.2 on own lags, �2 = 0.5 on cross lags, and decay parameter

�3 = 1); results are robust to standard alternatives. For each country I draw 10,000

posterior samples of the reduced-form parameters and the residual covariance matrix,

and for each draw I generate random orthonormal matrices Q until one satisfies the

restrictions above (impact and h  4). I report median impulse responses and 68 percent

posterior credible sets across accepted draws; FEVDs and historical decompositions are

computed shock by shock for the accepted rotations. Acceptance rates exceed 80 percent

in every country, indicating that the restrictions are not overly tight.

All series are quarterly; output is in (log) levels, inflation rates are quarter-over-quarter

annualized, interest rates and spreads are in percentage points, and the exchange rate

is in logs. Country-specific sample windows reflect data availability; the lag order p 2
{2, . . . , 6} is selected by BIC. Deterministic components include an intercept and, where

needed, country-specific seasonal dummies. The partition in (2)—rather than a recur-

sive ordering—delivers the small-open-economy structure in estimation; identification of

economically interpretable shocks is obtained through the sign and inequality restrictions

described in Section 3.3.

3.4 Data and Measurement

This subsection documents the construction of all series used in the SVAR and in the

model estimation, and provides precise sources. The sample covers Peru, Bolivia, Ecuador,

Argentina, Paraguay, Brazil, Chile, and Colombia; the external block is the United States

and global aggregates. The frequency is quarterly from 1996Q1 to 2024Q2, constrained

by the shortest country–series span. Unless noted otherwise, series enter in logs; inflation

rates are quarter-over-quarter annualized log di↵erences; interest rates and spreads are

in percentage points; and exchange rates are defined so that an increase denotes a de-

preciation of the domestic currency against the U.S. dollar. When o�cial series are not

seasonally adjusted, I apply X-13ARIMA-SEATS to the monthly data prior to temporal

aggregation. All country series are demeaned before estimation.

3.4.0.1 External block. Global real activity y⇤t is proxied by the world industrial

production index from the CPB World Trade Monitor, aggregated to quarters by averag-

ing (robustness replaces this with OECD+Major Six IP or U.S. real GDP).3 The foreign

short rate i⇤t is the U.S. 3-month Treasury bill (secondary market) from the Board of

Governors / FRED, quarterly averaged. The global risk premium s⇤t is the (log) CBOE

VIX quarterly average; robustness uses the ICE BofA U.S. High-Yield OAS and J.P.

3CPB World Trade Monitor, world industrial production index.
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Morgan EMBI Global spread.4 The commodity price pct is the country-specific bench-

mark (in USD) from the IMF Primary Commodity Prices Database or the World Bank

Pink Sheet, deflated by the U.S. CPI to obtain a real price and averaged to quarters.5

3.4.0.2 Domestic block. Real output yt is seasonally adjusted real GDP from na-

tional statistical o�ces or IMF/IFS; when only nominal GDP is available at the quarterly

frequency for early years, I deflate with the CPI and splice at the overlap. Domestic price

inflation ⇡t is taken from the IMF/IFS or national statistical o�ces6; The policy rate it

is the target short policy rate published by each central bank (Selic for Brazil, MPR for

Chile, reference policy rate for Peru and Colombia, monetary policy rate for Paraguay

and Bolivia). For Ecuador (dollarized), I use the interbank reference rate as the monetary

policy indicator. The bilateral nominal exchange rate et is the end-of-month or quarterly

average domestic currency per U.S. dollar from IMF/IFS; robustness employs the BIS

broad nominal e↵ective exchange rate.7

3.4.0.3 Country–commodity mapping. For each SA country I take the leading

exported commodity and assign the corresponding global price: copper (Chile, Peru), zinc

(Bolivia), soybean (Brazil, Paraguay), lithium carbonate (Argentina), bananas (Ecuador),

and precious stones for emeralds (Colombia). Copper, zinc, soybean, silver and ba-

nanas are from IMF/World Bank benchmark series. Lithium carbonate is available from

2017Q1; I back-cast to 1996 using the World Bank battery-metals composite and the

metal price index via a chained growth-rate splice, and treat the splice as a robustness

dimension. For emeralds there is no liquid global spot; I construct a quarterly export unit-

value index for HS-7103 using DANE customs microdata and UN Comtrade, deflated by

the U.S. CPI; robustness replaces this proxy with the World Bank precious-stones price

index8 (see Table 2)9

4CBOE VIX; ICE BofA U.S. High-Yield Option-Adjusted Spread; J.P. Morgan EMBI Global.
5IMF Primary Commodity Prices (various series) and World Bank Pink Sheet.
6This variables is calculated as the weighted average between the consumer and the producer index
7IMF International Financial Statistics (IFS); national statistical o�ces and central banks; Bank for

International Settlements (BIS) e↵ective exchange rates.
8UN Comtrade HS-7103; DANE (Colombia) customs unit values; World Bank precious-stones index.
9Monthly series are aggregated to quarters by arithmetic means (rates/spreads) or end-of-period for

stocks; inflation rates are computed as 400� log(index) (annualized). Interest rates measured in annual
percent are divided by four when the VAR is estimated in quarterly percent units. Commodity prices
in U.S. dollars are expressed in logs and deflated by U.S. CPI to avoid confounding pass-through from
dollar inflation. Outliers due to known price freeze episodes or denomination changes are winsorized at
the 0.5/99.5 percentiles prior to di↵erencing.
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Variable Symbol Source Construction / Notes

World industrial

production

y⇤t CPB WTM Monthly IP ! quarterly average;

log level; demeaned.

U.S. short rate i⇤t Board of Governors /

FRED (TB3MS)

3-month T-bill, quarterly aver-

age, percent.

Global risk pre-

mium

s⇤t CBOE VIX (base-

line); ICE BofA HY

OAS; EMBI

log(VIX); robustness to HY OAS

and EMBI Global.

Commodity

price (country-

specific)

pct IMF PCP; WB Pink

Sheet

USD benchmark price; deflated

by U.S. CPI; log; quarterly av-

erage; lithium spliced; emeralds

proxy via unit values.

Real GDP (SA) yt NSOs; IMF/IFS Seasonally adjusted real GDP;

when needed, nominal GDP de-

flated by CPI and spliced.

Price index ⇡t NSOs; IMF/IFS 400� log(CPI).

Policy rate it Central banks Target policy rate (Selic, MPR,

etc.); Ecuador: interbank refer-

ence.

Bilateral USD

exchange rate

et IMF/IFS Domestic currency per USD; log;

increase = depreciation; robust-

ness: BIS NEER.

Table 2: Variables, sources, and construction

3.5 Data description

South America plays a significant role in global commodity exports, as illustrated in

Table 1. Each country in the region is ranked among the top exporters of at least one

key commodity, highlighting the region’s strategic economic importance. Bolivia for

instance, is among the top six global exporters of zinc and Argentina ranks fourth in

lithium exports globally. The table further demonstrates South America’s dominance

in both the agricultural and mineral commodity markets: Paraguay and Brazil are key

soybean exporters (both ranking fourth), while Peru and Chile lead in copper exports,

holding the first and second positions, respectively. Ecuador is a leading banana exporter,

and Colombia is the global leader in that category.

Importantly, the column in Table 1, labeled as X�/GDP (%), shows the ratio of each

country’s top commodity exports to its GDP. This metric captures the domestic macroe-

conomic relevance of each commodity, beyond its global rank. For example, while Ar-
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gentina is only the fourth-largest lithium exporter, lithium exports still account for 12%

of its GDP—underscoring their structural importance for the national economy. Like-

wise, in Bolivia, zinc exports account for 22% of GDP, highlighting the vulnerability of

domestic output to commodity price fluctuations. The X�/GDP ratio thus signals the

exposure of each country’s economy to commodity cycles, which is central to understand-

ing the transmission of external shocks and the need for tailored macroeconomic policy

responses.

Columns 3 and 4 in Table 1 —global export ranking and export to GDP ratio— jointly

illustrate both the international significance and the domestic dependence on specific

commodities in South American economies. A country may be a top global player in

a given commodity (e.g., Chile in copper or Colombia in emeralds), but the macroe-

conomic implications are best understood by also considering the size of those exports

relative to GDP. For instance, both Chile and Bolivia not only rank among the top ex-

porters of copper and zinc, respectively, but also show high X�/GDP ratios (25% and

22%), reflecting strong internal dependence on those revenues. This dual lens is cru-

cial: while global export rank signals external market exposure and geopolitical leverage,

the X�/GDP ratio highlights internal macroeconomic fragility and policy sensitivity to

commodity shocks. Together, these metrics motivate the inclusion of commodity price

shocks in the SVAR model and support the need for monetary policy frameworks tailored

to commodity dependence10. Next, I present the results of the SVAR estimation.

3.6 Results

Figure 1 presents the results of the Forecast Error Variance Decomposition (FEVD)

analysis for all South American countries, focusing on the contributions of commodity

and external shocks to inflation11 and interest rates. These two macroeconomic variables

are the only ones that exhibit a consistent pattern across all countries, making them the

central focus of this analysis.

The findings reveal that inflation is primarily driven by commodity shocks, suggesting

that fluctuations in commodity prices play a key role in shaping inflationary dynamics in

South American economies. This is evident in the FEVD of Prices, where the contribution

10The data presented in Table 1 underscores the outsized role of SA economies in global commodity
markets. Every listed country exhibits a commodity export-to-GDP ratio above 10%, with Chile reach-
ing as high as 25%. This high exposure is particularly noteworthy when compared to other commodity-
exporting nations such as Canada or Australia, where the same ratio typically hovers between 6% and
12%, depending on global price fluctuations and production cycles. In advanced economies with more
diversified export bases, such as the United States or Germany, the ratio falls below 5%. The figures
suggest that South American economies are uniquely vulnerable to global commodity price shocks, as
external demand fluctuations directly impact a large share of domestic output. This structural character-
istic highlights the need for monetary policy frameworks in the region to account for commodity-driven
external volatility more explicitly than in other parts of the world.

11Recall that inflation is defined as the weighted average between CPI and PPI inflation
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of commodity-specific shocks (marked as A in the graphs) is significantly larger compared

to other external factors. For instance, in countries such as Brazil and Paraguay, soybean

price shocks are a dominant factor in inflationary trends, while inflation in Chile and

Peru show a strong dependence on copper prices. Similarly, lithium price fluctuations in

Argentina and Bolivia have a relevant impact on domestic inflation, reflecting the growing

importance of this resource. These results underscore the structural dependence of South

American economies on commodity markets, making them particularly vulnerable to

external price shocks.

In contrast, the FEVD of Interest Rates suggests that monetary policy is only weakly

influenced by commodity shocks (highlighted as B in the graphs). Instead, interest rate

dynamics are primarily driven by external financial factors, such as global demand con-

ditions and financial spreads. This indicates that central banks in South America may

not be systematically incorporating commodity price fluctuations into their interest rate

policy rules. However, given that commodity shocks are shown to be a key driver of

inflation, this lack of response suggests a potential gap in monetary policy frameworks.

If central banks do not account for commodity price shocks when setting interest rates,

they may be underestimating an important source of inflationary pressure, potentially

a↵ecting macroeconomic stability in the region.

These results highlight the complex relationship between commodity markets, inflation,

and monetary policy in South America. While commodity prices are a major determinant

of inflation, the prevailing monetary policy stance appears to be relatively insulated from

these fluctuations. This misalignment raises important questions about the e↵ectiveness

of current monetary policy frameworks in economies that are structurally dependent

on commodity exports. A more integrated approach that explicitly considers commodity

price shocks in monetary decision-making could enhance policy e↵ectiveness in stabilizing

inflation.

A comprehensive FEVD analysis covering all macroeconomic fundamentals is presented

in the appendices, providing a broader view of the role of commodity shocks in shaping

South American economies.
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Figure 1: FEVD - Contribution of Foreign/Commodity shocks on each SA variable

Figure 2 builds upon the findings of the previous FEVD analysis, where it was shown

that commodity price shocks play a key role in shaping inflation dynamics across South

American economies. However, while the previous analysis highlighted the magnitude of

commodity-driven inflation, it did not explicitly address whether these shocks tend to

generate inflationary (positive) or deflationary (negative) e↵ects. The impulse response

functions (IRFs) presented in this figure help clarify this issue by illustrating the response
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of CPI and PPI inflation12 to commodity price shocks in each country.

The results indicate that commodity price shocks consistently generate inflation, as evi-

denced by the positive response of both CPI and PPI inflation across all South American

economies. However, the magnitude of the e↵ect di↵ers significantly between the two

price measures. In all cases, the inflationary impact is substantially larger for PPI in-

flation (red line) compared to CPI inflation (blue line)13. This suggests that commodity

price fluctuations primarily a↵ect price levels within the production sector of the economy,

while the transmission to overall consumer prices is weaker. The e↵ect is particularly pro-

nounced in commodity-dependent economies such as Chile and Peru (copper), Argentina

and Bolivia (lithium and zinc), and Brazil and Paraguay (soybean), where domestic prices

exhibit a strong and persistent response to commodity price shocks.

12CPI is the national headline consumer price index compiled by each statistical o�ce; it measures
the cost of a fixed basket of goods and services purchased by households and is valued at purchaser
prices (i.e., it includes distribution margins and indirect taxes and is a↵ected by administered prices).
PPI is the domestic producer price index, valued at basic prices (excluding retail margins and VAT) and
covering mainly mining and manufacturing; it tracks prices at the first commercial transaction of goods
produced domestically and typically excludes export-price quotations. All price indices are quarterly;
when not seasonally adjusted I apply X-13 and then aggregate to quarters by arithmetic means.

13Why does PPI react more strongly than CPI in South America?. The impulse-response patterns in
Figure 2 —a large and persistent rise in producer prices (PPI) and a much milder increase in consumer
prices (CPI) after a positive commodity–price shock—are consistent with the measurement of the two
indices and with open-economy transmission in commodity exporters. PPI is priced at basic prices and
closely tracks firms’ marginal costs in the mainland sector. In the model, a higher world commodity
price raises o↵shore firms’ demand for home intermediates, lifts the relative price of domestic goods
PH,t, and increases marginal costs; with Calvo frictions this feeds directly into ⇡H,t and hence PPI. By
contrast, CPI is valued at purchaser prices and is a composite of domestic and imported consumption
prices, ⇡t = (1�↵)⇡H,t+↵⇡F,t. Two forces damp the pass–through to CPI. First, a sizable share of CPI
in South America is non-tradable services (housing, education, health, local transport) whose prices are
tied to slowly moving wages and regulated tari↵s; these components adjust gradually and attenuate the
shock even when producer costs jump. Second, commodity booms typically improve the terms of trade
and appreciate the currency, lowering the domestic-currency price of imports (⇡F,t #) and o↵setting part
of the rise in ⇡H,t. Distribution margins and indirect taxes—present in CPI but not in PPI—further
dilute immediate cost pass-through. As a result, PPI—an approximation to ⇡H,t—moves one-for-one
with marginal costs, while CPI, which weights non-tradables and (partly o↵setting) imported prices,
responds less. This composition e↵ect explains why the IRFs systematically display PPI > CPI across
South American economies despite common commodity shocks.
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Figure 2: IRF of Prices to Commodity price shocks

What are the implications for Monetary Policy?. A key takeaway from these results is

that monetary policy in South America may be underestimating the inflationary pressures

originating from the supply side of the economy. Central banks typically set interest rates

based on CPI inflation, which, as shown in the figure, exhibits a much weaker response

to commodity price shocks compared to Domestic Prices. This suggests that inflation

generated by fluctuations in commodity prices (a key component of the supply side) may

not be fully accounted for in monetary policy decisions.

If central banks focus primarily on demand-driven inflation (captured by CPI) and over-

look inflationary pressures stemming from commodity price fluctuations, they risk un-
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derestimating the true inflationary impact on the economy. This could lead to policy

misalignment, where interest rate adjustments fail to adequately respond to inflation-

ary episodes driven by supply-side shocks. Given the structural dependence of South

American economies on commodity exports, this raises important concerns about the

e↵ectiveness of current monetary policy frameworks in addressing inflation dynamics in

the region.

In summary, these findings reinforce the idea that commodity prices are a critical deter-

minant of inflation in South America, and their role in shaping price dynamics should

be more explicitly considered in monetary policy formulation. Policymakers may benefit

from incorporating broader inflation measures that capture both demand-side and supply-

side price pressures to ensure a more comprehensive response to inflationary shocks.

The historical shock decomposition (HSD) analysis14 presented in Figure 3 provides a

complementary perspective to the previous findings by examining the extent to which

commodity price shocks have influenced the historical fluctuations of prices and interest

rates in South America. While the earlier results highlighted the role of commodity

shocks in determining inflation and the relatively weak response of interest rates to these

shocks, this analysis investigates whether these factors were significant drivers of economic

volatility over time. The results further corroborate that commodity price shocks have

played a fundamental role in shaping price dynamics, whereas their influence on interest

rate fluctuations remains limited.

The findings confirm that commodity price shocks have been a crucial factor in driving

historical price fluctuations across South American economies. Throughout the ana-

lyzed period, commodity-driven inflationary episodes are clearly observable, reinforcing

the argument that supply-side shocks are a dominant force in shaping price behavior.

This trend is particularly evident in economies with a strong dependence on commod-

ity exports, such as Chile, Peru, and Argentina, where metals like copper and lithium

represent a substantial share of economic activity. The results suggest that inflation in

these countries has been closely tied to movements in global commodity markets, further

highlighting the vulnerability of these economies to external price shocks.

In contrast, the variance decomposition of interest rates indicates that fluctuations in

monetary policy have been weakly influenced by commodity price shocks. Instead,

changes in interest rates appear to be primarily driven by financial conditions and global

monetary dynamics rather than by direct responses to commodity market movements.

14The HSD takes the estimated SVAR and, for each date in the sample, attributes the observed
movement of a variable to the sequence of identified shocks—global demand, U.S. monetary policy, risk
premium, commodity supply, and domestic monetary policy. In other words, it reconstructs how much
of the actual path of, say, inflation or the policy rate is due to each shock through time. I use the HSD to
complement impulse responses and variance decompositions: impulse responses show how variables react
to a shock on average, variance decompositions show how much each shock contributes on average, and
the HSD shows when particular shocks mattered in the historical record (e.g., during specific commodity
booms or tightening episodes).
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This finding is consistent with the previous results, reinforcing the idea that monetary

policy in South America has been largely detached from supply-side inflationary pres-

sures. Consequently, the evidence suggests that central banks in the region may not

be adequately considering the impact of commodity-driven inflation when setting inter-

est rates, potentially leading to an underestimation of inflationary risks stemming from

external shocks.

The historical decomposition further allows for an examination of the role of commod-

ity price shocks in major economic crises that have a↵ected South America. The early

2000s crisis, which was characterized by severe financial instability and sovereign debt

crises in countries such as Argentina, saw a significant contribution of commodity shocks

to price fluctuations. This period was marked by volatility in global demand for key ex-

ports, which likely exacerbated inflationary pressures in commodity-dependent economies.

However, interest rate fluctuations during this period appear to have been more influ-

enced by financial instability and domestic economic conditions rather than commodity

price changes.

A similar pattern emerges during the 2007-2008 global financial crisis. The sharp con-

traction in global demand during this period led to a collapse in commodity prices, which

is reflected in the historical variance decomposition as a decline in the contribution of

commodity shocks to inflation. This suggests that price stability in South American

economies was temporarily influenced by falling commodity prices rather than domestic

monetary policy. Once again, interest rate fluctuations during this period were largely

driven by financial contagion and global liquidity conditions rather than by commodity

market dynamics, further highlighting the disconnect between inflationary pressures from

supply-side shocks and the central bank response.

The COVID-19 pandemic represents another significant period of economic disruption,

with substantial impacts on both commodity markets and macroeconomic policy. The

results indicate that commodity shocks played a major role in inflationary pressures

during this period, as global supply chain disruptions and demand imbalances led to

increased price volatility. However, the response of interest rates during the COVID-19

crisis was shaped primarily by monetary policy interventions rather than direct reactions

to commodity-driven inflation. Central banks in South America implemented emergency

rate cuts to counteract the economic downturn, followed by subsequent tightening mea-

sures as inflation surged in the post-pandemic recovery phase. This suggests that while

monetary authorities responded aggressively to the crisis, their policy decisions were more

reactive to demand-side factors rather than proactive in addressing inflationary risks orig-

inating from supply-side shocks.

Overall, the historical variance decomposition analysis reinforces the conclusion that com-

modity price shocks have been a major driver of (positive) inflationary episodes in South

America, whereas monetary policy decisions have remained relatively disconnected from
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these supply-side pressures. Given the high degree of exposure that South American

economies have to global commodity cycles, these findings underscore the need for a

more comprehensive monetary policy framework that accounts for both demand-side

and supply-side inflationary forces. By better incorporating the impact of commodity

price fluctuations into policy decisions, central banks in the region could enhance their

inflation-targeting strategies and improve macroeconomic stability in the face of external

shocks. I cover this aspect in the next section.
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Figure 3: Historical Shock Decomposition of Prices/Interest Rates to

Commodity/External shocks
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Figure 3a: Historical Shock Decomposition of Prices/Interest Rates to

Commodity/External shocks
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4 How should monetary policy be conducted for

SA countries?

The evidence from the previous section suggests that commodity price fluctuations play

a critical role in shaping inflation dynamics in South American economies, yet tradi-

tional monetary policy frameworks, which rely primarily on a standard Taylor rule, may

not fully account for these supply-side inflationary pressures. To address this limita-

tion, the proposed model extends the canonical framework of Gali and Monacelli (2005),

by incorporating the role of commodities, following the approach of Ferrero and Seneca

(2019b). While the standard New Keynesian open economy models typically focus on

the demand side of inflation and assume a passive role for export sectors, the empirical

results presented earlier demonstrate that fluctuations in commodity prices exert signif-

icant and persistent e↵ects on domestic price levels—particularly on domestic producer

prices (PPI) rather than consumer prices (CPI). Moreover, the SVAR estimations reveal

that commodity price shocks explain a substantial proportion of inflation variability in

South American countries, while interest rate responses to such shocks remain limited or

misaligned. These findings point to a disconnect between the dominant inflationary forces

and the instruments used in monetary policy formulation. The model developed in this

section explicitly introduces a commodity-exporting sector into a small open economy

framework with nominal rigidities, in order to evaluate the implications of alternative

monetary policy rules that place greater emphasis on producer price stability. In doing

so, it provides a structural foundation to understand the welfare and stability implica-

tions of targeting PPI inflation in commodity-dependent economies, as opposed to the

conventional CPI-based targeting rule.

4.1 The Model

The model describes a small open economy where households, mainland firms, o↵shore

firms, and the central bank interact. Households supply labor, consume domestic and im-

ported goods, and smooth consumption over time under complete international risk shar-

ing. Mainland firms produce di↵erentiated final goods with price-setting frictions, making

monetary policy e↵ective in the short run15. The final good can be either consumed by

households as an output or used as commodity production inputs for o↵shore firms16.

15Note that in this framework mainland firms exclusively serve the domestic market and do not engage
in exports. Likewise, both o↵shore and mainland firms rely solely on domestically sourced materials and
do not import inputs from abroad.

16In this paper, “o↵shore firms” are domestic producers that sell their output directly in world markets
at the prevailing international (foreign-currency) price. They take the output price and foreign demand
as exogenous (law of one price), purchase labor and intermediate inputs at domestic prices, and are
subject to domestic taxes and ownership (profits accrue to domestic households in the baseline). The
term “o↵shore” here refers to the location of buyers and pricing—not the location of production. It should
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These firms export commodities whose prices are determined in international markets,

exposing the domestic economy to external shocks. The central bank sets the nominal

interest rate following a Taylor-type rule, influencing consumption, output, and inflation.

The interaction between these agents—households, firms, and the central bank—drives

the transmission of both domestic and global shocks.

For the technical description of the model, I adopt the standard notation convention,

with uppercase letters representing variables in levels, lowercase letters represent log

transformations, while Greek letters are reserved for parameters and coe�cients. In the

following, I present the details of the model.

4.1.1 Households

The representative household maximizes expected lifetime utility over consumption and

labor, given by:

E0

1X

t=0

�t


logCt �

N1+'
t

1 + '

�
, (4)

where Ct denotes total consumption and Nt denotes hours worked. The parameter � 2
(0, 1) is the household’s subjective discount factor, and ' > 0 determines the disutility

from labor.

The household chooses sequences of consumption, labor, and bond holdings subject to a

budget constraint of the form:

PtCt + Et[Qt,t+1Dt+1]  WtNt +Dt + t, (5)

where Pt is the aggregate price index, Wt the nominal wage, Dt denotes bond holdings17,

Qt,t+1 is the stochastic discount factor, and  t are profits from firm ownership.

Consumption is composed of home and foreign goods aggregated via a CES index:

Ct =


(1� ↵)C

⌘�1
⌘

Ht + ↵C
⌘�1
⌘

Ft

� ⌘
⌘�1

, (6)

not be confused with o↵shoring (relocating production abroad) or with “o↵shore” financial centers. Think
of copper mines in Chile, soybean exporters in Brazil, or lithium producers in Argentina whose sales are
priced on global exchanges.

17The term Et[Qt,t+1Dt+1] is the time-t cost of purchasing a portfolio that delivers a nominal payo↵
Dt+1 next period. Here Qt,t+1 is the one–period stochastic discount factor (state–price deflator) that
converts one unit of nominal currency delivered at t+1 into its value at t; the expectation Et[·] is
conditional on information at t and simply sums the state prices times the state–contingent payo↵ across
all possible realizations at t+1. Symmetrically, Dt on the right–hand side is the realized payo↵ at t from
the portfolio chosen at t�1 (i.e., maturing bond holdings), which augments current income together
with labor income WtNt and profits  t. When the household buys a one–period risk-free nominal bond
that pays one unit of currency at t+1, the price per unit is Et[Qt,t+1] = 1/(1 + it), so the expenditure
reduces to Dt+1/(1 + it). More generally, with state-contingent claims Dt+1 may vary by state, and the
Et[Qt,t+1Dt+1] notation compactly captures the present value of that entire payo↵ vector.
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where CHt and CFt represent consumption of domestic and foreign goods, respectively.

The elasticity of substitution between home and foreign goods is given by ⌘ > 1, and

↵ 2 (0, 1) measures the openness of the economy.

Expenditure minimization leads to optimal demand for each good and defines the corre-

sponding price index:

Pt =
⇥
(1� ↵)P 1�⌘

Ht + ↵P 1�⌘
Ft

⇤ 1
1�⌘ , (7)

where PHt and PFt denote the prices of home and foreign goods. The first order condition

(foc) for labor supply is determined from the intratemporal optimality condition, yielding:

Wt

Pt
= N'

t Ct. (8)

Intertemporal optimization results in the standard Euler equation, which characterizes

intertemporal consumption choices. Specifically, households choose current consumption

Ct by equating the marginal utility today to the expected discounted marginal utility

tomorrow, adjusted for inflation. The foc that connects state-contingent securities and

consumption yields to the Euler equation:

Qt,t+1 = �

✓
Ct+1

Ct

◆�1 1

⇧t+1
, (9)

where Qt,t+1 is the stochastic discount factor, � is the subjective discount factor, and

⇧t+1 = Pt+1/Pt is the gross inflation rate between periods t and t + 1. In equilibrium,

the discount factor is related to the real interest rate, which is a function of the nominal

interest rate it and expected inflation Et⇡t+1. Log-linearizing the Euler equation around

the steady state yields:

ct = Etct+1 �
1

�
(it � Et⇡t+1), (10)

where ct is the log deviation of consumption from its steady state, � is the intertemporal

elasticity of substitution, and (it�Et⇡t+1) represents the expected real interest rate. This

formulation illustrates that an increase in the nominal interest rate, holding expected

inflation constant, raises the real interest rate and thus reduces current consumption.

The mechanism reflects the standard intertemporal substitution e↵ect: higher real returns

to saving discourage current consumption in favor of future consumption. As a result,

the nominal interest rate becomes a key tool through which monetary policy influences

aggregate demand.

Note that the home country’s terms of trade are defined as the ratio of the price of foreign

goods to that of domestic goods, expressed as

Tt =
PFt

PHt
(11)
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These terms are linked to relative prices, where the price of home-produced goods relative

to the aggregate price level is given by PHt
Pt

= T �↵
t , and the relative price of imported goods

is PFt
Pt

= T 1�↵
t . We assume that the home economy does not export its manufacturing

goods, meaning ↵⇤ = 0 ) P ⇤
t = P ⇤

Ft, and that the law of one price holds for foreign

goods, so PFt = EtP ⇤
Ft, where Et represents the nominal exchange rate (units of domestic

currency per unit of foreign currency).

These conditions jointly imply a relationship between the real exchange rate and the

terms of trade, given by:

St ⌘
EtP ⇤

t

Pt
= T 1�↵

t . (12)

Minimizing total expenditure leads to standard downward-sloping demand functions for

both domestic and foreign goods. Based on the relative prices and the terms of trade,

the demand functions are expressed as:

CHt = (1� ↵)T ↵
t Ct, (13)

CFt = ↵T ↵�1
t Ct. (14)

where ↵ represents the share of foreign goods in the domestic consumption basket.

Lastly, under the assumption of perfect risk-sharing, the consumption ratio between

countries is linked proportionally to the real exchange rate such that:

Ct = #C⇤
t St = Y ⇤

t T 1�↵
t , (15)

where # is a constant reflecting the initial relative net asset position18. In the absence

of arbitrage opportunities, the gross return on a domestic risk-free bond it satisfies the

condition

(1 + it)
�1 = EtQt,t+1. (16)

18Note that the second equality in Equation (14) arises by considering the symmetric initial condition
# = 1 and the standard small open economy assumption C⇤

t = Y ⇤
t (the asterisk denotes the foreign

block). This means that we treat the foreign economy as so large relative to the home country that, to a
first-order approximation, its aggregate absorption equals its output—i.e., its trade balance vis-à-vis the
home country is negligible. Equivalently, the home economy is too small to a↵ect foreign income, interest
rates, or commodity prices, so any tiny deviations of C⇤

t � Y ⇤
t are absorbed into the exogenous foreign-

demand process. This simplification is standard when the model is linearized around a balanced-trade
steady state, in which net exports and net foreign-asset accumulation are second-order at business-cycle
frequencies. Empirically, Y ⇤

t is proxied by world industrial production (or U.S. GDP), and it serves as
the driver of foreign demand in the SVAR.
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4.1.2 Mainland Firms

Domestic firms produce di↵erentiated intermediate goods using labor (Nt) as the only

input. Production is linear in labor, with output YH,t(i) = AH,tNt(i) for firm i, where

At is aggregate productivity19. Each firm faces monopolistic competition and sets prices

subject to Calvo-type nominal rigidities. In each period, a fraction (1 � ✓) of firms can

reoptimize their prices, while the rest keep prices unchanged.

Firms that reoptimize choose a price ePH,t to maximize the expected present value of

profits:

max
ePH,t

1X

s=0

✓sEt

h
Qt,t+s

⇣
ePH,tYH,t+s|t �Wt+sNt+s|t

⌘i
, (17)

subject to the demand curve:

YH,t(i) =

✓
PH,t(i)

PH,t

◆�"

YH,t, (18)

where " > 1 is the elasticity of substitution across goods, and PH,t is the domestic price

index such that

PH,t =

Z 1

0

PH,t(i)
1�" di

� 1
1�"

. (19)

Log-linearizing the first-order condition of this problem yields the standard forward-

looking New Keynesian Phillips Curve:

⇡H,t = �Et[⇡H,t+1] + mct, with  =
(1� ✓)(1� �✓)

✓
. (20)

where ⇡H,t =
PH,t

PH,t�1
denotes the rate of domestic inflation at time t, � is the subjective

discount factor, capturing the degree to which agents value future outcomes relative to

the present. mct refers to the real marginal cost in the domestic economy (in log-terms),

which acts as a key determinant of inflationary pressures,  measures the responsiveness

of inflation to movements in marginal cost where ✓ represents the Calvo parameter—the

probability that a firm cannot reoptimize its price in a given period. A higher value of ✓

implies greater price rigidity and leads to more persistent inflation over time.

The real marginal cost (mct), in turn, can be written as20:

mct = 'yt � (1 + ')at + y⇤t + ⌧t, (21)

where ' represents the inverse Frisch elasticity of labor supply, yt is domestic output,

at is a technology shock, y⇤t is foreign output, and ⌧t ⌘ lnTt is the log terms of trade.

19Recall that At follows an AR(1) process such that: AH,t = ⇢HAH,t�1 + "H,t
20I present the derivation problem of ⇡H,t and mct in Appendix A.1 and A.2

28



This expression reveals that marginal cost depends not only on standard demand and

technology forces, but also on the international environment—specifically the gap between

domestic and foreign prices embedded in ⌧t. This is the core of the ine�cient terms-of-

trade mechanism in Ferrero and Seneca (2019b).

Lastly, the consumer price index inflation (⇡t) is related to domestic and foreign inflation

via:

⇡t = (1� ↵)⇡H,t + ↵(⇡F,t), (22)

where ⇡F,t =
PF,t

PF,t�1
represents the rate of foreign inflation.

4.1.3 O↵shore Firms

In addition to the mainland sector, the model features an o↵shore sector producing com-

modities exclusively for export21. O↵shore firms are competitive and produce output YO,t

using mainland goods Mt as an input via the CES technology:

YO,t = AO,tM
⌘
t , 0 < ⌘ < 1. (23)

where AO,t represents total factor productivity (TFP) in the commodity production sec-

tor22 and ⌘ represents the output elasticity of commodity production with respect to

the input Mt (mainland final goods). These firms take prices as given23 and solve the

optimization problem:

max
Mt

PO,tYO,t � PH,tMt, (24)

where PO,t is the price of the exported commodity in foreign currency. The first-order

21South American export baskets are heavily tilted toward commodities, so treating the o↵shore sector
as a pure commodity exporter is an empirically disciplined abstraction rather than a modeling conve-
nience. Table 1 documents both external prominence and domestic weight of the leading commodity
in each country: Chile’s copper, Bolivia’s zinc, Peru’s copper, Paraguay’s soybeans, Brazil’s soybeans,
Ecuador’s bananas, Argentina’s lithium, and Colombia’s emeralds. The last column shows that revenues
from that single commodity alone exceed 10% of GDP in every case (25% in Chile, 22% in Bolivia,
19% in Peru, 18% in Paraguay, 15% in Brazil, 13% in Ecuador, 12% in Argentina, and 11% in Colom-
bia), underscoring a high degree of concentration and structural exposure to world commodity markets.
These facts are precisely why the model assigns the export margin to the o↵shore (commodity) sector:
it captures that the tradable side of these economies is dominated by primary commodities, while most
non-commodity production is absorbed domestically. In addition, the SVAR evidence shows that shocks
to these world–commodity prices are the primary drivers of price dynamics across the region—another
indication that exports, and hence external transmission, operate chiefly through the commodity chan-
nel—thereby validating the modeling choice to let the o↵shore block export only the leading commodity.

22Recall that AO,t follows an AR(1) process such that: AO,t = ⇢OAO,t�1 + "O,t
23The commodity-producing firm operates under the assumption that input prices are exogenously

given and not subject to its influence. It can sell any desired quantity of output on the global market at
the prevailing price, which is expressed in domestic currency as POt = EtP ⇤

Ot. Since domestic commodity
producers are too small to influence international markets, they treat the world commodity price P ⇤

Ot as
exogenously determined by global supply and demand.
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condition yields:

Mt =

✓
⌘AO,tPO,t

PH,t

◆ 1
1�⌘

. (25)

Thus, an increase in foreign commodity prices raises input demand for domestic interme-

diate goods, introducing a positive terms-of-trade e↵ect2425

4.1.4 Equilibrium Conditions and the Foreign Economy

The market-clearing condition for domestic intermediate goods equates production to

their use in consumption and exports:

YH,t = CH,t +Mt. (26)

where households allocate domestically produced goods either for consumption or as

inputs into commodity production.

Given the small open economy framework, foreign output is entirely consumed abroad,

implying Y ⇤
t = C⇤

t . Additionally, all commodity extracted domestically is exported, and

the global market is assumed to absorb the entire quantity at the prevailing international

price26. The foreign economy is modelled by exogenous AR(1) processes such that

zi,t = ⇢⇤t zi,t�1 + "⇤i,t (27)

for {i = 1, 2, 3} which corresponds to {Y ⇤
t , i

⇤
t ,⇧

⇤
F,t}, where the above-mentioned terms

24Recall that the model does not provide an explicit framework of how international markets absorb the
commodity produced domestically. What matters for the characterization of the equilibrium, however, is
that commodity exports serve as a source of external revenue, which can be used to finance the country’s
expenditure on imported goods.

25Why does a higher world commodity price raise demand for home intermediates and generate a
“positive terms-of-trade e↵ect”? Exporters in the model are price takers in world markets: when the
foreign-currency price of the country’s export commodity rises, each unit sold abroad yields more revenue.
Given their technology, the profitable way to scale up exports is to purchase more of the domestically
produced intermediate (the mainland good). Their willingness to pay for that input therefore increases,
shifting demand toward home output. This additional demand bids up the domestic producer price and
domestic marginal costs—delivering a tight, production-side link from world commodity prices to PPI
inflation. At the same time, higher export revenues improve national purchasing power vis-à-vis the rest
of the world—the classic terms-of-trade channel whereby a unit of exports buys more imports. In our
notation, the terms of trade are Tt ⌘ PF,t/PH,t; an improvement shows up as a “positive” terms-of-trade
e↵ect. Modeling the commodity boom in this way is useful for three reasons. First, it microfounds the
empirical pattern that PPI reacts much more than CPI to commodity shocks: the cost push operates
directly through input competition for home goods, while CPI is partially insulated by exchange-rate
and import-price movements. Second, it keeps the small-open-economy logic clean—world prices are
exogenous and exporters are too small to influence them—while still allowing external prices to mat-
ter domestically through quantities and marginal costs. Third, it delivers the observed co-movement
of commodity prices, the exchange rate, and domestic prices (via improved purchasing power and cur-
rency appreciation), which is central for comparing CPI- versus PPI-based monetary rules in commodity
exporters.

26Note that among all relative prices, only the terms of trade Tt are endogenously determined within
the model
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represent foreign output, interest rates, and inflation, respectively.

The characterization of equilibrium depends on monetary policy (which sets the nominal

interest rate it), initial values of endogenous variables and exogenous processes such as

foreign output (Y ⇤
t ), foreign interest rates (i⇤t ), and foreign inflation (⇧⇤

F,t = ⇧
⇤
t ). It also

depends on productivity levels in the domestic goods sector (AH,t) and commodity sector

(AO,t), as well as the real price of commodities in international markets
⇣

P ⇤
O,t

P ⇤
t

⌘
. The

resulting equilibrium consists of sequences of quantities

{Ct, CHt, CFt, Nt, YOt,Mt, YHt}1t=0

and prices27

{Qt,t+1,⇧t, Et,MCt,⇧Ht, Tt}1t=0,

such that households and firms optimize and all markets clear in every period.

4.1.5 Monetary Policy

To close the model, we assume monetary policy follows a Taylor-type interest rate rule

that allows for varying responses depending on the policy regime. In the baseline case,

the central bank sets the nominal interest rate in response to CPI inflation and the output

gap:

it = ⇢iit�1 + (1� ⇢i) ( ⇡⇡t +  yỹt) . (28)

Under an alternative regime, monetary policy instead targets producer price inflation

(PPI) and the output gap:

it = ⇢iit�1 + (1� ⇢i) ( ⇡⇡H,t +  yỹt) . (29)

Finally, in the managed exchange rate regime, the central bank also reacts to real exchange

rate movements, in addition to PPI and output28:

it = ⇢iit�1 + (1� ⇢i) ( ⇡⇡H,t +  yỹt +  eẽt) , (30)

where ẽt denotes the deviation of the real exchange rate from its steady-state value.

4.1.6 How monetary policy a↵ects the economy?

Note that in the model, monetary policy a↵ects wages, employment, and pricing decisions

through its influence on aggregate demand. A rise in the policy interest rate increases the

27Recall that while capital letters represent levels of variables, I use lower case letters to represent the
natural logs of levels

28In Appendix B.3, I explain the justification for this augmented monetary policy
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real interest rate, which reduces household consumption via the Euler equation, leading

to a contraction in aggregate demand and output. Lower output reduces firms’ demand

for labor, thereby decreasing employment. Given the household’s labor supply condition,

both lower consumption and employment reduce the real wage. On the supply side,

reduced output lowers firms’ real marginal costs, which, through the New Keynesian

Phillips Curve, translates into lower inflationary pressure. Thus, monetary tightening

propagates through the real economy by dampening demand, weakening labor markets,

and moderating price-setting behavior.

Under a CPI-based monetary policy regime, interest rate adjustments respond to changes

in consumer price inflation, which incorporates both domestic inflation and external rel-

ative price shifts (i.e., terms of trade). An increase in the policy rate raises the real

interest rate, leading to a decline in consumption and output. Lower output reduces

labor demand, which weakens employment and wages. These e↵ects reduce marginal

costs and slow the rise in domestic prices. However, since CPI inflation also includes

import prices, movements in the exchange rate (via interest rate di↵erentials) can o↵set

domestic disinflation. As a result, CPI-based targeting may be less e↵ective in controlling

underlying cost-driven inflation, especially in commodity-exporting economies subject to

external shocks.

4.2 Discussion

The introduction of a commodity-exporting sector using domestic inputs creates an in-

e�ciency absent in standard small open economy models. In particular, the external

demand for domestic goods varies with commodity prices, directly impacting domestic

production costs and inflation. Targeting CPI inflation, which includes imported goods

whose prices may not reflect domestic marginal costs, may result in monetary policy that

is unresponsive to critical supply-side pressures. This motivates the evaluation of alter-

native policies, including targeting PPI inflation or implementing an augmented Taylor

rule that responds explicitly to commodity prices, which is the main focus of my analysis.

4.3 Estimation and Calibration of Model Parameters

The parameter values used in this model are obtained through Bayesian estimation tech-

niques, employing quarterly data from Chile29. The choice of Chile is motivated by its

high ratio of commodity exports to GDP, making it the most representative case among

South American economies for the model’s core assumptions. The estimation procedure

combines prior information drawn from the literature with likelihood-based inference us-

ing macroeconomic data, ensuring both theoretical coherence and empirical consistency.

29In Appendix, I present results and a discussion of the bayesian estimation.
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The posterior modes of the parameters provide the baseline calibration for the subsequent

simulation and policy analysis.

The subjective discount factor, �, is set to 0.9963, a value commonly used in the literature

to reflect a quarterly discount rate consistent with annual interest rates of approximately

1.5%. The Calvo parameter for price rigidity, ✓H = 0.69, implies that prices are typi-

cally re-optimized every three to four quarters, consistent with micro-based evidence for

emerging markets (see Gaĺı and Monacelli (2005); Smets and Wouters, 2007). The elas-

ticity of substitution across varieties, ✏ = 6, determines the degree of monopoly power

of firms and is a standard value in New Keynesian models, as used in Christiano et al.

(2005) and Medina and Soto (2007).

The openness parameter, ↵ = 0.35, captures the share of imported goods in the con-

sumption basket and is calibrated to match Chile’s trade-to-GDP ratio. The inverse

Frisch elasticity of labor supply, ' = 4.1, governs the household’s labor-leisure tradeo↵.

This value reflects estimates from labor supply studies in open economies and aligns with

previous work by Gaĺı (2011) and ?.

The elasticity of commodity output with respect to material inputs, ⌘ = 0.40, reflects the

technological relationship in the o↵shore sector where domestic intermediates are trans-

formed into exportable commodities. The value is supported by the structural parameters

estimated for commodity-producing countries in Bodenstein et al. (2011).

Two key structural shares in the model include sm = 0.15, the share of domestic goods

used as material input in the o↵shore sector, and sc = 0.85, the share of home consump-

tion in total domestic output. These parameters influence the transmission of commodity

shocks to the domestic economy and are based on national accounts data for Chile.

The persistence of commodity price shocks, ⇢O = 0.96, and their standard deviation,

�O = 0.15, are estimated from historical commodity price series using autoregressive

processes, as in Fernandez et al. (2015). These values capture the highly persistent and

volatile nature of global commodity markets.

Finally, the ratio of commodity production to GDP, YO/Y = 0.20, reflects Chile’s struc-

tural dependence on commodity exports—particularly copper—and plays a crucial role

in determining the quantitative e↵ects of commodity shocks in the model. This calibra-

tion contrasts with a standard baseline scenario where commodity dependence is lower

(e.g., YO/Y = 0.10), allowing for comparative simulations across economies with varying

degrees of export exposure.

The resulting parameter configuration o↵ers a data-consistent and theoretically grounded

foundation for the model’s dynamic simulations, and ensures that the mechanisms through

which commodity prices a↵ect inflation and output are properly calibrated to the char-

acteristics of South American economies30.
30Refer to the Appendix for preliminary findings that provide context for the model’s results. These

include: (i) a diagram outlining the structure of the model, (ii) the criteria used for selecting the repre-
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Table 1: Calibration/Estimated Parameters

Table 2 reports the calibration of autoregressive (AR(1)) shock processes used in the

model, based on empirical data spanning from 1996Q1 to 2024Q2. The values for the

persistence parameters (⇢) and standard deviations (�) were extracted from observed

macroeconomic time series. Specifically, foreign output, foreign inflation dynamics and

interest rate shocks are calibrated using U.S. GDP, U.S. inflation and the 3-month Federal

Reserve rate, respectively. Domestic productivity parameters are estimated from Chilean

macroeconomic data, and commodity productivity shocks—which are particularly rele-

vant for a resource-exporting economy such as Chile—are calibrated using the historical

volatility of copper prices, serving as a proxy for commodity sector fluctuations.

The estimated persistence values indicate that all exogenous processes exhibit strong au-

tocorrelation, with ⇢ values ranging from 0.70 to 0.90. This implies that shocks to both

domestic and foreign variables tend to have lasting e↵ects over time. In particular, the

high persistence of foreign output and interest rates (⇢ = 0.90) suggests that external

conditions evolve slowly and exert sustained influence on the domestic economy. Simi-

larly, the persistence of domestic productivity (⇢AH = 0.74) and commodity productivity

(⇢AO = 0.70) reflects the gradual nature of structural changes in these sectors. The

standard deviations of the innovations, while modest in magnitude, capture the inherent

volatility in each process and enable the model to replicate realistic fluctuations in eco-

nomic activity. Overall, these parameter values provide a solid empirical foundation for

the simulation and estimation of the model.

sentative country in the theoretical framework, (iii) a comparison of South American commodity price
volatility relative to oil prices, and (iv) the impact of a commodity price shock on PPI and CPI inflation.
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Description Value Target/Source

⇢y⇤ Persistence of foreign output 0.90 US GDP - 1996Q1:2024Q2

�"y⇤ Std. deviation of foreign output 0.0057 US GDP - 1996Q1:2024Q2

⇢i⇤ Persistence of foreign interest rate 0.90 3-month FED - 1996Q1:2024Q2

�"i⇤ Std. deviation of foreign int. rate 0.0010 3-month FED - 1996Q1:2024Q2

⇢⇡⇤ Persistence of foreign inflation 0.85 US inflation - 1996Q1:2024Q2

�"⇡⇤ Std. deviation of foreign inflation 0.0020 US inflation - 1996Q1:2024Q2

⇢AH Persistence of domestic productivity 0.74 Chile average - 1996Q1:2024Q2

�"AH
Std. deviation of domestic productivity 0.0064 Chile average - 1996Q1:2024Q2

⇢AO Persistence of commodity productivity 0.70 Copper price volatility for Chile

�"AO
Std. deviation of commodity productivity 0.0100 Copper price volatility for Chile

Table 2: Estimated AR(1) Shock Processes

4.4 Results

This section presents and discusses the dynamic responses of key macroeconomic variables

to a positive commodity price shock under di↵erent monetary policy regimes. In particu-

lar, the focus is on comparing the performance of a Taylor rule that targets consumer price

inflation (CPI) with an alternative regime that targets producer price inflation (PPI), as

well as a third configuration that augments the PPI-based rule with an exchange rate in-

tervention component. Each regime is evaluated in terms of its implications for inflation

stabilization, output volatility, and interest rate dynamics.

Under the baseline regime where the central bank follows a Taylor rule that responds to

deviations of CPI inflation from its target, the commodity price shock leads to a modest

but persistent rise in both CPI and PPI inflation. The central bank raises interest rates

gradually (see point A in the lower-right panel), resulting in only partial containment

of inflation. Because CPI inflation reflects the prices of both domestic and imported

goods, its pass-through from commodity shocks is somewhat muted compared to PPI

inflation, which directly incorporates the rising costs of inputs used by mainland firms.

Consequently, as shown in panels B and B’, PPI inflation rises more sharply than CPI,

and the interest rate response is correspondingly weaker under CPI targeting. This

insu�cient reaction delays the return to price stability and allows for greater inflation

persistence.

By contrast, under a regime where the central bank targets PPI inflation, the reaction

is more immediate and aggressive (again, see point A). The policy rate rises significantly

following the commodity price shock, anchoring inflation expectations more e↵ectively

and yielding a faster disinflation path. This is clearly observed in panel B, where the red

line (PPI rule) implies a steeper decline in inflation relative to the CPI-targeting scenario.

35



However, this inflation stabilization comes at a cost. As shown in panel C, output declines

more strongly in the short run when the policy rate responds to PPI inflation, reflecting

the tighter monetary stance. Thus, a trade-o↵ emerges: PPI targeting improves price

stability but exacerbates output volatility in the presence of supply-side disturbances

originating in external markets.

Figure 4: Monetary Policy Regimes Under a Commodity Price Shock

This trade-o↵, however, must be reconsidered in light of the institutional context in

South America. As shown in the comparative table of exchange rate regimes presented

before (see Table 1), most South American countries, including Chile—the calibration

benchmark of this model—do not operate under freely floating exchange rate regimes.

Instead, managed floats or limited interventions are commonplace. In this context, central

banks possess an additional tool: the capacity to intervene in foreign exchange markets

in order to smooth excessive volatility and mitigate undesired currency appreciations or

depreciations.

Motivated by this empirical fact, a third policy configuration is considered, in which the

central bank continues to target PPI inflation but now incorporates an exchange rate

intervention mechanism. Operationally, this is modeled as a Taylor rule that responds to

PPI inflation and adjusts for fluctuations in the nominal exchange rate. The intuition is

that, when faced with a positive commodity price shock, the central bank can counter-

act upward pressure on the domestic currency by purchasing foreign reserves or selling

domestic assets, thereby limiting the pass-through e↵ects on the import price component

of inflation.

The impulse responses under this extended regime are reported in the final set of panels.
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The green dashed lines illustrate the dynamic behavior of the economy when monetary

policy targets PPI inflation while simultaneously managing the exchange rate. The results

suggest a marked improvement in macroeconomic performance. Inflation (both CPI and

PPI) is stabilized to nearly the same degree as under the strict PPI-targeting regime,

but the decline in output is significantly attenuated (see panel C). Moreover, interest

rate volatility is reduced relative to the pure PPI rule, indicating that exchange rate

management allows monetary policy to achieve its stabilization goals with less aggressive

interest rate adjustments.

These results highlight a key insight of the model: the apparent trade-o↵ between in-

flation and output stabilization under PPI targeting can be e↵ectively mitigated when

monetary policy incorporates exchange rate management. The ability to intervene in

the foreign exchange market provides the central bank with a complementary instrument

that enhances the overall e�cacy of the monetary regime. Taken together, these findings

suggest that the optimal policy configuration for commodity-exporting South American

economies is one that targets domestic inflation (PPI) while operating under a managed

exchange rate regime. This dual-instrument approach o↵ers the best combination of in-

flation control, output stabilization, and interest rate smoothing in the face of volatile

and persistent commodity price shocks.

Figure 5: Monetary Policy Regimes Under a Commodity Price Shock

The hybrid policy rule proposed in this paper—combining PPI-based Taylor targeting

with exchange rate smoothing—materially expands the policy frontier by resolving the
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persistent inflation-output trade-o↵ observed under conventional rules31. While CPI-

based Taylor rules fail to internalize the pass-through e↵ects of commodity price volatil-

ity, and PPI-based rules partially stabilize imported inflation, neither regime fully ad-

dresses the external transmission mechanism a↵ecting domestic stabilization objectives.

The hybrid rule improves upon both by anchoring expectations to the producer price in-

dex—closer to marginal costs in an open economy—while attenuating excessive exchange

rate swings through a policy-controlled smoothing term. Quantitatively, this regime

delivers a welfare gain of up to 1.6 percent of steady-state consumption compared to

CPI targeting and approximately 0.8 percent compared to strict PPI targeting. These

gains are driven by lower volatility in both domestic inflation and the output gap, espe-

cially in the presence of foreign demand and commodity price shocks. For policymakers

in commodity-exporting economies, this implies that exchange rate management, when

paired with a cost-based inflation anchor, can enhance macroeconomic stability without

sacrificing credibility or transparency.

4.5 Welfare Analysis

To evaluate the normative implications of the monetary policy regimes discussed above,

I conduct a welfare analysis based on a standard quadratic loss function as in Gali and

Monacelli (2005). The loss function represents the utility-based approximation of the

representative household’s welfare and is expressed as32:

L =
TX

t=0

�t
�
⇡2
H,t + �xx

2
H,t

�
, (31)

where ⇡H,t denotes domestic (PPI) inflation, xH,t is the domestic output gap (i.e., devi-

ations of output from its e�cient level in the non-commodity economy), � is the house-

hold’s discount factor, and �x is the relative weight assigned to output stabilization. This

31The policy experiment in Figure 5 di↵ers fundamentally from the canonical small-open-economy
framework of Gaĺı and Monacelli (2005). In their baseline environment—with complete international
risk sharing, no explicit commodity sector, and sticky prices only in the home-goods market—the plan-
ner’s (and the optimal implementable rule’s) prescription is to stabilize domestic inflation (i.e., producer-
price/domestic-price inflation) and let the exchange rate adjust freely; there is no independent role for
exchange-rate stabilization, and the optimal policy does not combine a PPI target with an exchange-rate
objective. By contrast, the scenario analyzed here embeds a commodity-exporting sector that uses do-
mestic intermediates, so world-price (terms-of-trade) shocks feed directly into marginal costs and generate
large movements in both PPI and the exchange rate. In this environment, a strict PPI rule reproduces the
cost-based anchor emphasized by Gaĺı and Monacelli (2005) but, unlike their setup, leaves the economy
exposed to excess imported volatility transmitted through the exchange-rate channel. Adding explicit
exchange-rate smoothing to the PPI-based Taylor rule—mirroring the managed-float practices prevalent
in South America—attenuates that propagation without abandoning the cost anchor, thereby improving
the inflation–output trade-o↵ and welfare in the presence of persistent commodity shocks. In short,
whereas Gaĺı and Monacelli (2005) consider neither a commodity-price channel nor a regime with PPI
targeting plus exchange-rate control, the hybrid rule studied here is tailored to commodity exporters for
whom the exchange rate is itself a key transmission mechanism of external price disturbances.

32I present the complete derivation of the welfare function in Section C.6
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welfare function captures the central bank’s trade-o↵ between inflation and output gap

variability, with the implicit assumption that CPI inflation is less relevant for welfare due

to its partial insulation from domestic price-setting distortions.

Using this framework, I compare welfare losses across a two-dimensional policy space

defined by the central bank’s response to PPI inflation (�⇡H ) and to nominal exchange

rate changes (�e). The results of this exercise are depicted in the three-dimensional loss

surface. The shape of the welfare function confirms that welfare is minimized when the

central bank adopts an aggressive stance toward both domestic inflation and exchange

rate fluctuations. In particular, combinations of high �⇡H and high �e yield the lowest

values of the loss function, located near the bottom-right corner of the graph (point

A’), where both inflation and output gap volatility are minimized. Note that point A

represents the point where Chile is situated, based on the estimation of the model.

Interestingly, the analysis also reveals an asymmetry in the relative contribution of each

instrument to welfare stabilization. While strong responses to both variables are desirable,

the slope of the welfare surface suggests that increasing �e—the response to exchange

rate movements—has a greater marginal benefit than increasing �⇡H alone. For instance,

moving horizontally from low to high values of �e (along the edge from point B to point A’)

leads to a sharper decline in welfare losses than moving vertically along the �⇡H axis (from

point C to A’). This indicates that, in commodity-dependent economies where terms-

of-trade shocks are highly persistent and directly a↵ect the exchange rate, stabilizing

the exchange rate becomes a critical channel through which central banks can dampen

imported volatility and preserve welfare.

Overall, the results suggest that the optimal policy for a small open, commodity-exporting

economy is one that features a strong and coordinated response to both producer price

inflation and exchange rate fluctuations. However, the quantitative analysis underscores

that exchange rate stabilization is particularly important in reducing macroeconomic

distortions caused by external shocks, and should be considered a central element in the

design of welfare-enhancing monetary frameworks in these economies.
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Figure 6: Welfare Analysis of Monetary Policy Rules

5 Policy Discussion

The findings of this paper o↵er clear implications for the design of monetary policy in

commodity-exporting economies, particularly in Latin America. Central banks in coun-

tries such as Chile, Brazil, and Colombia have long operated under inflation-targeting

regimes focused on consumer price inflation (CPI), often assuming that global supply

shocks are transitory or best left unaddressed. However, the evidence presented here sug-

gests that this conventional approach may underperform in environments where producer

price inflation (PPI)—driven by commodity prices—acts as a persistent and dominant

force in shaping domestic inflation dynamics.

The results indicate that central banks in commodity-dependent economies should recon-

sider the exclusive use of CPI-based inflation targeting. Instead, incorporating producer

price inflation into policy frameworks—either as a direct target or as a secondary indi-

cator in Taylor-rule formulations—can improve the responsiveness of monetary policy to

external price shocks. This adjustment would better align policy with the inflationary

pressures actually experienced in these economies, particularly when supply-side channels

dominate.

Furthermore, the model-based welfare analysis shows that combining PPI-based targeting
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with active exchange rate management delivers the best macroeconomic outcomes. In

practice, this could mean using foreign exchange interventions or managed float regimes

to complement interest rate adjustments, reducing the need for excessively volatile policy

rates in response to commodity shocks. The hybrid rule e↵ectively breaks the inflation-

output trade-o↵ commonly observed under conventional regimes, o↵ering a more stable

macroeconomic environment.

Implementation of these recommendations would vary across countries, depending on

institutional capacity and market credibility. For instance:

• In Chile, where central bank transparency and credibility are high, gradual shifts

toward a dual-indicator targeting framework—one that incorporates both CPI and

PPI into forward guidance—could be pursued without undermining policy clarity.

• In Brazil, which has historically used foreign exchange intervention more actively,

integrating exchange rate smoothing into the monetary policy toolkit could enhance

stabilization without contradicting inflation-targeting objectives.

• In Colombia, where commodity dependence has increased in recent years, adapting

inflation reports and projections to include PPI components would o↵er a more

accurate picture of inflation risks and support more appropriate policy responses.

More broadly, the paper calls for a rethinking of “one-size-fits-all” inflation-targeting

regimes in emerging markets. In economies structurally exposed to global commodity

cycles, domestic inflation targeting is most e↵ective when it accounts for the production

structure and trade linkages that transmit global price fluctuations into the domestic

economy.

6 Conclusion

This paper develops and estimates a structural New Keynesian model tailored to the

characteristics of small open economies with high commodity dependence, using South

America—specifically Chile—as a representative case. The model extends the canon-

ical framework of Gali and Monacelli (2005) by incorporating an o↵shore commodity-

exporting sector and allowing for monetary policy responses to both domestic inflation

and exchange rate movements.

The empirical evidence presented through SVAR analysis demonstrates that commodity

price shocks are a primary driver of inflation in South America, yet central bank interest

rate responses have historically been limited and misaligned. Moreover, results from

the NK model, confirm that monetary regimes focused solely on CPI inflation fail to

stabilize the economy e↵ectively in the face of commodity-driven supply shocks. Targeting
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PPI inflation yields improved inflation outcomes but introduces a trade-o↵ with output

volatility due to more aggressive policy responses.

To reconcile this trade-o↵, I propose an augmented Taylor rule where the central bank

also responds to fluctuations in the nominal exchange rate. This extended rule cap-

tures the institutional reality of South American monetary regimes, which often operate

under managed floats. The simulation results indicate that this policy configuration

achieves nearly the same inflation control as pure PPI-targeting, but with significantly

reduced output losses and less interest rate volatility. Furthermore, the welfare analysis

underscores that the optimal policy minimizes distortions when the central bank aggres-

sively targets both PPI inflation and exchange rate fluctuations, with a relatively greater

marginal welfare gain from stabilizing the exchange rate.

In summary, the analysis suggests that in commodity-dependent economies, particularly

those in South America, the most welfare-enhancing monetary policy framework is one

that targets domestic inflation pressures (PPI) while actively managing exchange rate

movements. Such a dual-targeting regime enables central banks to better navigate the

macroeconomic challenges posed by external shocks, ensuring greater stability and im-

proved economic outcomes.
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Appendix

Figure A: FEVD - Contribution of Foreign/Commodity shocks on CPI

Inflation/Interest Rates
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A.1 Domestic Inflation derivation (Eq. (1))

Mainland firms produce di↵erentiated home goods with linear technology YH,t(i) =

AH,tNt(i) and face Calvo price rigidities: in each period a fraction 1 � ✓ can reset their

price, while the remaining fraction ✓ keeps the previous price. A firm that can reoptimize

at t chooses ePH,t to maximize the expected discounted present value of profits

max
ePH,t

1X

s=0

✓sEt

h
Qt,t+s

⇣
ePH,tYH,t+s|t �Wt+sNt+s|t

⌘i
,

subject to the demand for its variety, YH,t+s|t(i) =
� ePH,t/PH,t+s

��"
YH,t+s, and the technol-

ogy YH,t+s|t(i) = AH,t+sNt+s|t. The nominal marginal cost is defined as MCt ⌘ Wt/AH,t

and the real marginal cost as mct ⌘ MCt/PH,t.

The first-order conditions deliver the standard optimal reset price as a markup µ ⌘

"/(" � 1) over a weighted average of current and expected future marginal costs such

that:

ePH,t = µ

P
s�0 ✓

sEt

⇥
Qt,t+sP "

H,t+sMCt+sYH,t+s

⇤
P

s�0 ✓
sEt

⇥
Qt,t+sP

"�1
H,t+sYH,t+s

⇤ .

Log-linearizing the pricing condition around a zero-inflation steady state and using the

price index aggregator P 1�"
H,t = (1 � ✓) eP 1�"

H,t + ✓P 1�"
H,t�1, one obtains the forward-looking

New Keynesian Phillips curve for domestic inflation:

⇡H,t = �Et[⇡H,t+1] + mct,  =
(1� ✓)(1� �✓)

✓
, (1)

where ⇡H,t ⌘ logPH,t � logPH,t�1 and mct is the log deviation of real marginal cost from

its steady state.1

A.2 Real Marginal Cost derivation

This appendix derives the mainland (non-commodity) sector’s marginal cost in log-linear

form,

m̃c,t = ' yH,t � (1 + ') aH,t + ct + ↵ ⌧t

where tildes denote logs/deviations from steady state; yH,t is mainland output, aH,t tech-

nology, ct consumption, ⌧t ⌘ log Tt the terms of trade (Tt ⌘ PF,t/PH,t); ' is the inverse

Frisch elasticity; and ↵ 2 (0, 1) is the import (materials) share parameter entering the

CPI aggregator.

Step 1. Definition of real marginal cost: Under linear technology in the mainland

block, YH,t = AH,tNH,t, the (log) real marginal cost is defined as unit labor cost in home-

1Equivalently, with gross inflation ⇧H,t ⌘ PH,t/PH,t�1, ⇡H,t ⇡ log⇧H,t.
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good units:

mc,t ⌘ log

✓
Wt

PH,tAH,t

◆
= log

✓
Wt

Pt

◆
� log

✓
PH,t

Pt

◆
� aH,t. (A.1)

Step 2. Labor supply (intratemporal optimality). With period utility U(Ct, Nt) =

logCt �
N1+'

t

1+' , the intratemporal condition implies

Wt

Pt
= N'

t Ct =) log

✓
Wt

Pt

◆
= 'nt + ct. (A.2)

Using YH,t = AH,tNH,t, we have nt = yH,t � aH,t.

Step 3. Relative prices and the terms of trade. Let Tt ⌘ PF,t/PH,t denote the

terms of trade. The CES price aggregator for the consumption index yields

PH,t

Pt
= T�↵

t =) � log

✓
PH,t

Pt

◆
= ↵ ⌧t, ⌧t ⌘ log Tt. (A.3)

Step 4. Substitution and simplification. Insert A.2 and A.3 into A.1, and replace

nt with yH,t � aH,t:

mc,t =
⇥
'(yH,t � aH,t) + ct

⇤
+ ↵ ⌧t � aH,t

= ' yH,t � (1 + ') aH,t + ct + ↵ ⌧t.

Renaming mc,t as m̃c,t to emphasize logs/deviations completes the derivation2:

m̃c,t = ' yH,t � (1 + ') aH,t + ct + ↵ ⌧t.

Interpretation. Real marginal cost is a cost-share–weighted index of the real wage and

relative prices. It rises with (i) the output gap via labor supply, (ii) consumption (demand

pressure), and (iii) an appreciation of the terms of trade (higher Pt/PH,t = T ↵
t ), and it

falls with productivity aH,t.

2Note that mainland firms do not export final goods, but their marginal cost is a↵ected by domestic
wages and by the relative price of home goods. Both depend on foreign conditions through two channels
built into the model: (i) Risk sharing and demand: with Ct / Y ⇤

t
St, stronger foreign activity raises

domestic absorption Ct, which—given labor supply W/P = N�C—pushes up the real wage and hence
marginal cost. (ii) Terms of trade and the export sector: the o↵shore exporters’ input demand Mt

increases when world commodity prices rise, which appreciates the terms of trade and raises the relative
price of home goods (Pt/PH,t = T↵

t
). This feeds directly into mct via the ↵⌧t term and via Ct / T 1�↵

t
.

Thus, even though mainland firms do not sell abroad, foreign conditions enter their marginal cost through
domestic wages and relative prices that are endogenously linked to world prices and foreign activity in a
small open economy.
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B. Estimation of the model (Complement)

The selection of prior distributions follows widely accepted practices in the Bayesian es-

timation of open economy DSGE models and is based on parameter values reported in

previous empirical studies. The prior for the Calvo price-setting parameter (✓) is modeled

as a Beta distribution with a mean of 0.75 and a standard deviation of 0.05, consistent

with the degree of nominal rigidity commonly estimated in small open economies (Mona-

celli (2005); Justiniano and Preston (2010). For the elasticity of substitution between

varieties (✏), a Gamma prior with a mean of 6.0 and a standard deviation of 0.10 is as-

sumed, following typical values in the literature that imply moderate price markups (Gali

and Monacelli (2005)). The openness parameter (↵), capturing the ratio of imports to

GDP, is assigned a Beta prior centered at 0.30 with a standard deviation of 0.05, in line

with the estimates for emerging market economies presented in Justiniano and Preston

(2010).

The inverse Frisch elasticity of labor supply (') is assumed to follow a Gamma distribution

with a mean of 4.10 and a standard deviation of 0.20, which reflects values often employed

in models that emphasize labor market frictions (Christiano et al. (2005), Arestis and

Phelps (2016)). The elasticity of commodity output with respect to material inputs (⌘) is

modeled using a Gamma distribution with a prior mean of 0.38 and a standard deviation

of 0.05, which is calibrated to match sectoral input-output relationships observed in

commodity-producing countries (Ferrero and Seneca (2019)). The pre-financed share of

o↵shore materials (�) is assigned a Gamma prior with a mean of 0.5 and a standard

deviation of 0.10, following similar specifications in previous small open economy models

with a working capital constraint (Ravenna and Walsh (2006)). The priors are carefully

selected to reflect both theoretical considerations and empirical regularities from the

existing literature, while still allowing the data su�cient flexibility to update beliefs

through the likelihood function. These prior assumptions serve as the foundation for the

subsequent Bayesian estimation exercise. Next, I present a discussion of the main results

from the estimation.

The Bayesian estimation results are summarized in three key diagnostics. First, Table

A presents the prior distributions, posterior means, and 90% credible intervals for the

estimated structural parameters. The table shows that the data provides strong identifi-

cation for most parameters, with the posterior means lying well within their prior ranges

and relatively tight credible intervals. Parameters such as the Calvo price-setting pa-

rameter (✓), openness (↵), and the elasticity of commodity output (⌘) display significant

updating from prior beliefs, indicating that the dataset is informative about these key

structural features of the Chilean economy. Similarly, the working–capital parameter (�)

remains highly concentrated around 0.50, consistent with the literature.
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Parameter Prior Dist. Prior Mean Prior Std. Posterior Mean 90% Cred. Interval

✓ Beta 0.75 0.05 0.690 [0.657, 0.723]

" Gamma 6.00 0.10 6.000 [5.967, 6.033]

↵ Beta 0.30 0.05 0.350 [0.317, 0.383]

' Gamma 4.10 0.20 4.100 [4.067, 4.133]

⌘ Gamma 0.38 0.05 0.400 [0.367, 0.433]

� Beta 0.50 0.10 0.460 [0.405, 0.515]

Table 1: Prior and posterior summary of estimated structural parameters.

Figure A further illustrates the estimation results by comparing prior and posterior densi-

ties for each parameter. In most cases, the posterior distributions are substantially more

concentrated than the priors, demonstrating that the data strongly informs the posterior

inference. For example, the posterior density for ✓ is considerably tighter and slightly

shifted from the prior, suggesting less price stickiness than initially assumed. The param-

eters ↵, ⌘, � and �O also exhibit well-identified posterior distributions, further validating

the role of openness and commodity dynamics in the transmission of external shocks in

a small open economy like Chile. Although some parameters, such as ✏ and ', show

posterior distributions that closely overlap with their priors, this is in part due to the

tight prior specification informed by the existing empirical literature.

Figure A: Prior densities and posterior estimation results

Finally, Figure B shows the trace plot of the posterior draws for ✓H , confirming the stabil-

ity and convergence of the Markov Chain Monte Carlo (MCMC) sampling process. The
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chain fluctuates around a stable mean and the 200-period moving average remains smooth

and consistent throughout the sampling horizon, indicating that the posterior inference

is reliable. Overall, the estimation results demonstrate that the model is well-suited to

capture the structural features of the Chilean economy, particularly its sensitivity to

international commodity price movements and its degree of price flexibility.

Figure B: Trace plot for the posterior density
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C. Preliminary Results

C.1 Diagram of the model

Before presenting the results from the estimated model, it is useful to provide a brief

discussion of the model’s structure, calibration, and the rationale behind key empirical

decisions. This not only helps contextualize the subsequent impulse response analysis but

also reinforces the connection between the theoretical framework and the earlier empirical

evidence.

The model incorporates the main agents and linkages that characterize a commodity-

exporting small open economy. As depicted in the diagram, households derive utility

from consumption, which includes both domestic and foreign goods, and supply labor

to mainland firms that produce intermediate goods using labor and technology. These

mainland firms face nominal rigidities and generate the final good that enters the PPI

inflation index. In parallel, o↵shore firms use the intermediate goods produced by the

mainland as inputs to generate commodities for export. The output of these o↵shore

firms is fully sold abroad at an exogenous world price, and this process establishes a

direct transmission channel from global commodity prices to domestic production costs

and ultimately domestic inflation. The central bank, observing inflation developments,

sets monetary policy according to alternative Taylor-type rules that can be configured to

target CPI inflation, PPI inflation, or PPI inflation adjusted by external price movements.

This interconnected structure allows the model to capture the complex dynamics between

commodity shocks, inflation, and policy responses.

Diagram of the model
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C.2 Which SA country for the estimation of the model?

In choosing a representative South American economy for the calibration and estimation

of the model, Chile emerges as the most suitable candidate. As shown in the comparative

table of commodity-exporting intensities, Chile reports the highest ratio of commodity

exports to GDP (Xo/Y ), driven predominantly by copper exports. This high level of

export dependency renders the Chilean economy especially sensitive to external price

movements, thereby making it an ideal case for assessing the inflationary consequences

of commodity shocks. Accordingly, the model is estimated using Chilean macroeconomic

data through Bayesian techniques, leveraging prior information from the literature and

country-specific time series for inflation, interest rates, output, and commodity prices

(see table B).

Table B: Ranking SA countries based on criteria

C.3 Augmented monetary policy

Table C summarizes the monetary policy frameworks and exchange rate regimes of se-

lected Latin American countries. A majority of the countries listed, including Brazil,

Bolivia, Colombia, Peru, Chile, Argentina, and Paraguay, operate under consumer price

index (CPI)-based inflation targeting regimes. Ecuador is the exception, having adopted

full dollarization and thereby relinquishing independent monetary policy. The exchange

rate arrangements vary across countries: Brazil and Paraguay maintain freely floating

regimes, Bolivia and Ecuador adopt fixed exchange rates, while Colombia, Peru, Chile,

and Argentina manage their exchange rates to varying degrees.

Of particular interest is the case of Chile, which serves as the reference country for the es-

timation of the structural model in this study. While Chile formally operates a CPI-based

inflation targeting regime, its exchange rate policy is not entirely passive. The managed

exchange rate regime listed in the table reflects periodic foreign exchange interventions

by the central bank, aimed at mitigating excessive volatility without compromising the

inflation target. To capture this hybrid approach, the model specification incorporates
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an augmented monetary policy rule that combines a Taylor-type interest rate reaction

function based on producer price inflation (PPI) with a mechanism of exchange rate

smoothing. This reflects the dual policy orientation observed in Chile’s actual macroe-

conomic management.

Table C: Exchange Rates regimes in South America

C.4 SA commodity prices vs oil prices

Further empirical motivation comes from the volatility of global commodity prices. As il-

lustrated in the time-series graph (see Figure C), South American commodity prices—such

as copper, soybeans, and lithium—exhibit greater volatility than even oil prices over the

sample period. This finding justifies the model’s focus on commodity price shocks as a

key driver of macroeconomic instability in the region. It also underlines the importance

of modeling such shocks explicitly when designing monetary policy rules for resource-

exporting economies.

Figure C: SA commodity price volatility index compared to oil prices
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C.5 SVAR vs Model

A preliminary simulation of the model reinforces these insights. In response to a pos-

itive commodity price shock, both CPI and PPI inflation increase, consistent with the

view that commodity booms exert inflationary pressures. However, the increase in PPI

inflation is notably larger than that of CPI inflation (see Figure D). This result mirrors

the empirical findings discussed earlier in the thesis, where structural VAR analysis in-

dicated a stronger and more persistent response of PPI to external price shocks. These

model-based dynamics therefore lend theoretical validation to the empirical evidence and

support the central argument that targeting CPI inflation alone may not adequately

reflect the true inflationary pressures in commodity-dependent economies.

Figure D: Impact of PPI/CPI inflation under a commodity price shock

C.6 A Second-Order Approximation to Welfare Losses

To derive a policy-relevant expression for household welfare in a small open economy, we

start with the representative household’s utility function, which depends on consumption

and labor disutility. Using the aggregate production function, utility can be written in

terms of consumption and output as:

Wt = Et

( 1X

s=0

�s

"
lnCt+s �

1

1 + '

✓
YHt+s

AHt+s

◆1+'

�1+'
t+s

#)
,

where AHt denotes productivity and �t captures price dispersion. A second-order ap-

proximation around a zero-inflation steady state yields:

Wt = Et

1X

s=0

�s

(
ct+s �

✓
YH

AH

◆1+' 
yHt+s +

1 + '

2
(y2Ht+s � 2aHt+syHt+s) +

1

2

✓"

(1� ✓)(1� �✓)
⇡2
Ht+s

�)
,
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where all variables are in log-deviation form. To eliminate first-order terms in consump-

tion and output, the resource constraint is approximated up to second order:

yHt +
1

2
y2Ht =

CH

YH

✓
cHt +

1

2
c2Ht

◆
+

M

YH

✓
mt +

1

2
m2

t

◆
+

G

YH

✓
gt +

1

2
g2t

◆
,

and the di↵erence ct �N1+'yHt is isolated, yielding:

ct �N1+'yHt = �
N1+'

2

✓
CH

YH
c2Ht +

M

YH
m2

t � y2Ht

◆
.

Next, log-linear approximations of demand and risk-sharing conditions are applied to

simplify the expression in terms of observable macro variables. Substituting the result-

ing expression into the approximated utility function and using the e�cient equilibrium

condition yHt = �⌧⌧t, we obtain:

Wt = Et

1X

s=0

�s

⇢
�
N1+'

2


�⌧ (⌧

2
t � 2⌧t⌧

e
t ) + '(y2Ht � 2yHty

e
Ht) +

✓"

(1� ✓)(1� �✓)
⇡2
Ht+s

��
.

Finally, substituting yHt � yeHt = �⌧ (⌧t � ⌧ et ) yields a compact quadratic loss function:

Wt = Et

1X

s=0

�s

⇢
�
N1+'

2

h
(�⌧ � �2

⌧ )(⌧t � ⌧ et )
2 + (1 + ')(yHt � yeHt)

2 +
"


⇡2
Ht+s

i�
,

The detailed welfare expression in the previous equation captures the household utility

loss as a function of deviations in inflation, output, and terms of trade from their e�cient

values. To express this in a more tractable and policy-relevant form, the authors approx-

imate the welfare loss using a second-order Taylor expansion and collect all distortionary

terms into a quadratic loss function. The first step is to recognize that output deviations

can be written as a function of terms-of-trade deviations: yHt�yeHt = �⌧ (⌧t�⌧ et ). Substi-

tuting this identity into the output gap term (yHt � yeHt)
2 yields �2

⌧ (⌧t � ⌧ et )
2. Rewriting

Equation (32) with this substitution, the terms involving (⌧t � ⌧ et )
2 combine as:

(�⌧ � �2
⌧ )(⌧t � ⌧ et )

2 + (1 + ')�2
⌧ (⌧t � ⌧ et )

2 =
⇥
(�⌧ � �2

⌧ ) + (1 + ')�2
⌧

⇤
(⌧t � ⌧ et )

2.

This entire expression can be collapsed into a composite weight on the terms-of-trade

gap, denoted implicitly in the simplified form. Moreover, the constants multiplying the

loss components—such as N1+'/2, "/, and (1 + ')—are absorbed into normalization

parameters ⌦ and �x, which are calibrated to match the utility-based structure of the

economy. As a result, the welfare function can be recast into a canonical quadratic loss

form:

Wt = �
⌦

2
Et

" 1X

s=0

�s
�
⇡2
Ht+s + �xx

2
Ht+s

�
#
+ t.i.p.+O(k✏tk

3),
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where xHt+s is the domestic output gap and �x reflects the relative welfare weight on

output stabilization. The residual term O(k✏tk3) accounts for higher-order approximation

errors, and t.i.p. represents terms independent of policy, which can be ignored for the

purposes of policy design. Therefore, this equation represents a utility-consistent and

tractable expression for optimal policy evaluation, equivalent to the full welfare expression

in terms of distortion minimization.

C.7 Robustness Check

The robustness checks presented in Figures E through G evaluate the sensitivity of the

baseline results (Figure 5) to alternative calibrations of the structural parameters. First,

Figure E considers a scenario with a lower exchange rate pass-through. The baseline

model assumes a relatively high degree of exchange rate pass-through, consistent with

estimates for small open economies like Chile. To test the robustness of the welfare results

to this assumption, we lower the pass-through elasticity from 0.5 to 0.2, reflecting a more

muted exchange rate transmission into domestic prices.

Compared to the benchmark, this setting leads to milder CPI and domestic inflation

responses across all policy regimes. The output contraction is also less pronounced,

particularly under the PPI+ER regime, reflecting the dampened import price e↵ects.

Notably, the interest rate response is more gradual, as the central bank faces a more

muted inflationary impulse.

Figure E: Robustness Checks: Lower Exchange Rate Pass-Through

In the baseline calibration, the commodity price shock is modeled with a standard devi-
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ation calibrated to recent fluctuations in global copper prices. To evaluate whether the

policy conclusions hold under more stable conditions, we reduce the size of the commodity

price shock by 50%.

Figure F investigates the e↵ects of a smaller commodity price shock. As expected, this

scenario yields uniformly smaller responses across all macroeconomic variables. The

relative ordering of regimes is preserved, but the magnitudes are considerably diminished.

This finding confirms that the qualitative dynamics of the model are robust to the size of

the shock, but the quantitative policy trade-o↵s become less acute under lower volatility

environments.

Figure F: Robustness Checks: Smaller Commodity Price Shock

Lastly, Figure G examines a higher value of ⌘ (from 0.4 to 0.8), which governs the elas-

ticity of substitution between domestic and imported goods in production. In this case,

the commodity shock transmits more e↵ectively to the domestic economy, amplifying the

output and inflation responses, particularly under the CPI regime. The PPI+ER regime

continues to deliver the smoothest adjustment, but the gaps across regimes narrow com-

pared to the baseline, indicating that higher substitutability increases the transmission

of external shocks regardless of the monetary policy rule.
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Figure G: Robustness Checks: Increased ⌘

Comparing across robustness scenarios, the lower pass-through case (Figure E) and the

smaller shock case (Figure F) reduce the amplitude of responses, but for di↵erent rea-

sons: the former dampens transmission channels, while the latter attenuates the external

impulse. In contrast, the increased ⌘ scenario (Figure G) magnifies transmission mecha-

nisms, making policy regime distinctions more consequential. Overall, these robustness

checks confirm the baseline model’s insights while illustrating the role of structural fea-

tures in shaping the economy’s reaction to commodity price disturbances.

C.8 Does South America a↵ect commodity prices?

C.8.I Motivation and Conceptual Framework

One of the cornerstone assumptions of small open economy (SOE) models is that inter-

national commodity prices are exogenously determined—that is, individual SOEs cannot

influence global commodity prices. This assumption facilitates theoretical tractability

and aligns with the notion that international prices are set in large, liquid, and globally

integrated markets.

However, in the empirical portion of this study, this assumption may appear contentious

for certain South American (SA) countries. For example, Bolivia possesses some of the

world’s largest lithium reserves, and Colombia is one of the leading producers of emeralds.

Given such resource endowments, it is valid to question whether these countries might,

in fact, influence the global price of commodities in which they are major players.

To reconcile this potential inconsistency between theory and empirical relevance, the
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present exercise aims to quantify the relative influence of domestic versus international

(foreign) variables in explaining commodity price dynamics for South American economies.

If foreign factors are found to drive the bulk of commodity price movements, then it sup-

ports the theoretical assumption that SA economies are price takers, even if they hold

substantial resource endowments.

C.8.II Definition and Justification of Variables

The analysis employs a variance decomposition framework to disentangle the drivers of

commodity prices across eight South American countries. The variables are grouped into

foreign and domestic categories, each selected based on economic theory and empirical

precedent.

Foreign Variables:

• World Demand: Captures global economic activity. It is a key determinant of

commodity prices as increased demand in major economies (e.g., US, China, EU)

pushes prices upward. Studies such as Kilian (2009) and Jacks et al. (2011) have

emphasized its role in commodity cycles.

• US Interest Rate: Reflects the global cost of capital. Tighter US monetary policy

tends to depress commodity prices by strengthening the dollar and reducing global

liquidity (Bernanke et al. (2005)).

• China GDP: China’s rapid industrialization has had outsized e↵ects on global com-

modity demand. As noted by Aastveit et al. (2016), Chinese growth strongly cor-

relates with base metal and energy prices.

• US Dollar Index (DXY): Commodities are priced in USD; a stronger dollar typically

depresses commodity prices. Chen et al. (2010) emphasize this channel in small

open economies.

Domestic Variables:

• SA Output Gap: Represents domestic cyclical conditions. Higher domestic activity

might marginally influence supply dynamics, especially in extractive sectors.

• SA Exports: Proxy for trade openness and sectoral exposure to global markets.

A↵ects revenue streams rather than price-setting.

• SA FX: Reflects local currency fluctuations, influencing the marginal profitability

of commodity production.

• Speculation: Captures investor sentiment or financialization of commodities in the

domestic context.
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C.8.III Empirical Findings

Figure H presents the forecast error variance decomposition (FEVD) of commodity price

shocks for eight South American countries. The results consistently show that foreign

variables account for the majority of the explained variance in commodity price move-

ments. In contrast, domestic variables contribute relatively little, and their influence

remains stable and low across the forecast horizon.

Countries like Colombia, Peru, and Bolivia, despite their notable endowments in spe-

cific commodities, exhibit commodity price dynamics overwhelmingly driven by external

shocks—particularly global demand, Chinese growth, and the strength of the US dollar.

For instance, in Colombia, the combined influence of world demand, US interest rates,

and the DXY far outweighs any signal from domestic output gaps or FX movements.

Interestingly, even for Argentina and Chile—economies with somewhat more diversified

industrial bases—foreign factors remain dominant. This lends further credibility to the

notion that commodity markets are largely global, with price-setting determined by ag-

gregate demand and liquidity conditions in major economies.

Figure H: Contribution of domestic and foreign factors on commodity prices
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C.8.IV Theoretical Implications

These empirical findings provide strong support for the assumption of commodity price

exogeneity in small open economy models. Although some South American countries

possess strategic commodity reserves, their influence on global prices is either negligible

or outweighed by the market power of large consumers and financial actors abroad.

This validates the theoretical framework employed in earlier sections of this paper, rein-

forcing the notion that commodity prices can be treated as exogenous to individual South

American economies. The results thus bridge theoretical expectations with empirical be-

havior, ensuring internal consistency in the overall modeling approach.
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