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Abstract: Business cycles in emerging economies are more volatile than in ad-
vanced economies, and their long-run growth is lower and repeatedly interrupted by
Sudden Stops. We argue that these facts are connected. Around a Sudden Stop,
the trade balance reverses, driven by a compression of imports, especially capital
goods. Because imported investment has a lasting effect on capital accumulation,
its collapse generates persistent losses in output. Our model features an endogenous
growth trend shaped by investment dynamics and financial conditions, allowing Sud-
den Stops to permanently affect the trend. We estimate the model using Argentine
data from 1951 to 2015. The model reproduces the dynamics and frequency of Sudden
Stops observed in the data. Productivity shocks account for most of the trend, but
the imported-capital channel, amplified by financial frictions, is what makes Sudden
Stops persistent. Without endogenous growth, the comovement that defines these
crises would be about half as strong. In emerging markets, the trend and the cycle
are deeply intertwined.
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1 Introduction

Emerging economies’ business cycles are far more volatile than those of advanced
economies, while their long-run growth is lower and is interrupted by Sudden Stops
far more often. These facts are usually studied in isolation. In this paper, we argue
that they are connected: during Sudden Stops the growth rate collapses and output
does not return to its pre-crisis path, so that the cycle shapes the trend. We develop a
theory of the emerging-market business cycle in which the trend is partly endogenous,
shaped by the accumulation of capital. In it, recurrent Sudden Stops tighten financial
frictions and interrupt investment, generating the excess volatility and the long-run
stagnation observed in Latin American economies.

We start by documenting the regularities that motivate our paper, first on a broad
cross-section of emerging economies and then, at the country level, for Argentina,
which is the object of our quantitative analysis. Around a Sudden Stop, the trade
balance reverses sharply, and the reversal is driven by a compression of imports rather
than by a rise in exports. While the role of imports is well known in the literature
(see, for instance, Alessandria et al., 2015; Gopinath and Neiman, 2014), we show that
within imports, capital goods fall the most and are the slowest to recover, a pattern
much milder in ordinary downturns. Moreover, across episodes, deeper collapses of
imported capital are followed by slower recoveries of output. Capital goods are the
component of imports that builds the productive capital stock. Their collapse is
therefore a natural channel through which a Sudden Stop can have persistent effects
on output growth, so that, in the sense of Aguiar and Gopinath (2007), the cycle
becomes the trend. Because Sudden Stops are endogenous, however, aggregate data
alone cannot establish this channel. We therefore build and estimate a structural
model to measure it.

We build a dynamic stochastic general equilibrium model of a small open econ-
omy with three key features: (1) endogenous growth, (2) financial frictions in the
corporate sector, and (3) reliance on imported investment. The trend has two com-
ponents: a shock and an endogenous part that depends on the stock of capital, both
domestic and imported. Financial frictions restrict firms’ ability to invest during pe-
riods of distress, that is, a Sudden Stop, leading to sharp declines in domestic and
imported investment that undermine the accumulation of capital and lower trend

growth, while simultaneously improving the trade balance through import compres-



sion. This mechanism generates the core dynamics of Aguiar and Gopinath (2007)
endogenously. Importantly, our model endogenizes the relationship between trend
growth and the cycle by making capital accumulation, and in particular imported in-
vestment, responsive to financial conditions. This allows us to reconcile the observed
macroeconomic volatility of emerging markets with the long-lasting effects of financial
crises.

We estimate the model for Argentina over a long annual sample that runs from
1951 to 2015, a period that includes six Sudden Stops and large macroeconomic
swings. Besides the standard observables, we use domestic investment, imported
investment, and the price of imported investment, which discipline the imported-
capital margin. The estimated financial frictions are much larger in the imported-
capital sector than in the domestic one, making imported capital the margin most
exposed to a tightening of external conditions. The model fits the key moments of the
data, none of which are targeted, and reproduces the dynamics around Sudden Stops.
It also generates Sudden Stops endogenously at a frequency of 7.9 percent, close to
the 9.4 percent observed in the data, a moment the estimation does not target.

We use the estimated model to decompose the role of real and financial factors
during normal times and Sudden Stops. It is uncontroversial that Sudden Stops affect
the trend growth of the economy. Nevertheless, there is no agreement in the literature
regarding the drivers of the emerging-market business cycle. On the one hand, Aguiar
and Gopinath (2007) suggest that the main business cycle dynamics in emerging
markets come from trend productivity shocks. On the other hand, Garcia-Cicco
et al. (2010) suggest that the key feature behind the emerging-market business cycle
is financial frictions. Our model provides a decomposition of the channels in a context
of a partially endogenous trend. What favors productivity in the data is the tight
comovement of output, consumption, and domestic investment, which productivity
shocks generate. Financial shocks instead dominate imported investment and the
external variables. These findings suggest that financial factors operate as relevant
amplification channels of supply shocks in emerging economies. Endogenous growth
also amplifies the defining comovement of Sudden Stops: without it, the negative
correlation between output growth and the trade balance would be about half as
strong.

Focusing on Sudden Stops, we quantify their long-run effect on the trend, episode

by episode, and decompose its main drivers. Counterfactual economies in which we



remove capital from the trend, or freeze only imported capital, isolate the channel.
Without the endogenous-capital term, financial and transitory shocks do not reach
long-run growth at all: capital accumulation is the only way they affect the trend, and
the endogenous component is what turns each crisis into a drawn-out decline of the
trend. Shocks specific to the external variables, namely risk in the imported-capital
sector and the price of imported investment, reach the trend mainly through imported
capital, while domestic and aggregate shocks are transmitted mostly through domestic
capital. Applied to Argentina’s history, the same decomposition attributes the level
of the trend loss mainly to productivity, while imported capital plays a non-negligible
role in transmitting the financial shocks. Our model suggests that Sudden Stops have
a strong and persistent effect on the trend of the economy.

Our main contribution is to identify and quantify the channels through which Sud-
den Stops affect long-run growth. By tightening financial conditions and disrupting
the accumulation of imported capital, a Sudden Stop lowers the capital stock and,
through it, trend growth. Existing explanations for the persistent effects of financial
crises emphasize domestic innovation, such as R&D and technology adoption (e.g.,
Queralto, 2020). We view the two mechanisms as complementary, each relevant for a
different class of economies. In the emerging economies that suffer recurrent Sudden
Stops, R&D spending is small, while imported capital goods account for a large share
of imports and investment. Empirically, we document new facts on the composition
of the import collapse during Sudden Stops, showing that imported capital is its deep-
est and slowest-recovering component and that the depth of its collapse predicts the
speed of the output recovery. To do so, we build a long, consistent series of imported
capital goods for a broad cross-section of emerging economies. Methodologically, we
disaggregate capital and financial frictions and bring imported investment and its
price into the estimation, which is what allows us to identify the imported-capital
channel.

Related literature. Our paper contributes to the literature on business cycles
in emerging economies. Aguiar and Gopinath (2007) show that trend shocks play a
dominant role in these countries and that trend volatility accounts for their excess
output volatility relative to developed economies. This view was challenged by Garcia-
Cicco et al. (2010), who argue that financial frictions, not just trend shocks, are critical
to understanding macroeconomic dynamics in emerging markets. These contributions

initiated a growing literature, including Chang and Fernandez (2013), Seoane (2016),



and Miyamoto and Nguyen (2017), among others, that examines the role of trend
shocks and financial frictions in shaping emerging-market cycles. In most of these
models, however, trend growth is exogenous and the financial friction is modeled as
a reduced-form function of debt, output, or the terms of trade, so they focus on
business cycle behavior and allow only limited feedback from the real economy to
financial conditions.

Closely related to our financial block is the work of Fernandez and Gulan (2015),
who, like Akinci (2021), embed a Bernanke-Gertler—Gilchrist (BGG) financial acceler-
ator in a small open emerging economy. They introduce a BGG financial contract into
a small open economy business cycle model and estimate it on a panel of emerging
economies that combines macroeconomic and financial data, showing that endoge-
nous financial frictions reproduce the countercyclicality of country interest rates and
the dynamics of corporate leverage that characterize these economies. We share this
foundation and this empirical strategy. Our contribution is distinct in two respects.
First, we disaggregate capital into domestic and imported components and allow the
financial friction to differ across them, with monitoring costs that are substantially
higher for imported capital. This asymmetry makes imported-capital accumulation
the margin most exposed to a tightening of financial conditions. Second, and central
to the paper, we embed this financial block in a model with endogenous growth, so
that the disruption of imported capital during a Sudden Stop is transmitted to the
economy’s trend. While Fernandez and Gulan (2015) use financial frictions to account
for the cyclical behavior of interest rates and leverage, we use them, together with
the imported-capital margin and endogenous growth, to account for the persistent
effects of Sudden Stops on long-run growth. Relative to both strands, growth is not
only shaped by crises but also feeds back into the incidence of crises, a two-way link
between cycle and trend.

Two earlier studies are particularly relevant to our approach. Guerron-Quintana
and Jinnai (2019) examine whether the 2008 financial crisis had permanent effects
on U.S. output, using a closed-economy model with financial constraints. Queralto
(2020), which we mentioned before, analyzes the long-term effects of financial crises
on productivity and innovation, focusing on the 1997 Korean episode. While both
highlight the persistent consequences of financial disruptions, neither considers the
role of imported capital goods, which, as we show in the next section, are distinctive

for business cycle and Sudden Stop dynamics. Our account is complementary: we



develop an emerging-economy model with an endogenous trend and imported invest-
ment that locates the persistence of financial crises in the accumulation of imported
capital rather than in domestic innovation, offering a more structural explanation of
persistent post-crisis stagnation.

Our paper also relates to recent work on how financial frictions shape long-run
growth. Ottonello and Winberry (2024) develop an endogenous growth model with
heterogeneous firms in which financial frictions distort the allocation between in-
vestment and innovation and generate sizable losses in aggregate productivity, and
Bonciani et al. (2023) show, in a model with endogenous growth, that financial crises
cause slow recoveries that macroprudential policy can attenuate. This literature cen-
ters on domestic firms and closed or advanced economies. Instead, we emphasize a
margin that is central for emerging economies, the accumulation of imported capital,
and trace its transmission to the trend. Closest to our mechanism, Cugat and Man-
era (2024) construct an index of the technology embodied in a country’s imports and
show that it predicts future growth in emerging markets, consistent with imported
capital enabling domestic upgrading.

Finally, our paper relates to the literature on the interaction between endogenous
growth and business cycles. Comin (2004) and Comin and Gertler (2006) investigate
the medium-term macroeconomic cycle but abstract from structural features that are
central to emerging markets, such as exposure to volatile capital flows and dependence
on imported investment goods. A related strand explores how cyclical shocks can
generate persistent effects: Ates and Saffie (2021), Matsumoto (2022), and Benguria
et al. (2022) analyze growth volatility in emerging markets, while Anzoategui et al.
(2019) and Bianchi et al. (2019) examine related dynamics in advanced economies.
Our contribution to this branch is a quantitative decomposition of the drivers of
growth volatility in an emerging-market setting, with an emphasis on the long-run

impact of financial crises through investment dynamics.

2 Some facts during Sudden Stops

This section documents the empirical regularities of Sudden Stops that motivate
our theory and discipline its estimation. We establish four facts. First, emerging
economies grow more slowly and more erratically than advanced economies. Second,

they experience Sudden Stops far more often. Third, around a Sudden Stop the trade



balance reverses sharply, and this reversal is driven by a compression of imports rather
than by a rise in exports. Fourth, capital goods are the main driver of that import
compression: they collapse by more than the other import categories and recover
more slowly, and by far more than in ordinary downturns. This last fact matters
because capital goods are the component that builds the productive capital stock, so
their collapse during a Sudden Stop makes the episode persistent, weighing on growth
for several years and, ultimately, on the trend. We establish these facts on a broad
cross-section of emerging economies and then, using Argentina as a laboratory with

recurrent episodes, confirm them at the country level.

2.1 Emerging economies

Emerging economies combine low average growth with high volatility. Table 1 reports,
for the period 1960-2018, the population-weighted mean growth rate of real per-capita
output, its volatility, and the number of Sudden Stops, for three groups: emerging
small open economies, advanced small open economies, and Latin American countries,
a subset of emerging countries.! Emerging economies grew on average 1.9 percent
per year, against 2.2 percent in advanced small open economies, and their output
growth was about 80 percent more volatile. Latin American countries show a more
pronounced version of the same pattern: they display the lowest average growth, 1.7

percent, and the highest incidence of Sudden Stops.

'Following Uribe and Schmitt-Grohé (2017), we classify a country as emerging if its average
PPP-converted GDP per capita over 1990-2017 is between 3,000 and 25,000 US dollars of 2005, and
as advanced if it is above that range. Among emerging economies we keep small open economies from
Latin America and the Caribbean, Europe, Central Asia, and the Middle East and North Africa;
among advanced economies we use the sample of developed small open economies of Garcia-Cicco
et al. (2010). The full country lists are in the note to the table.



Table 1: Growth and Sudden Stop statistics (1960-2018)

Mean Growth Number of
growth rate (%) volatility (%) Sudden Stops
Emerging SOEs 1.93 4.22 91 (3)
of which: Latin America 1.73 3.71 39 (4)
Developed SOEs 2.15 2.33 11 (1)

Notes: Population-weighted cross-sectional averages of country-level statistics. The
number of Sudden Stops is the total across countries in each group, with the average
per country in parentheses. Latin American countries are a subset of the emerging
small open economies (SOEs). FEmerging SOEs: Albania, Algeria, Argentina, An-
tigua and Barbuda, Barbados, Belize, Bolivia, Brazil, Bulgaria, Chile, Colombia, Costa
Rica, Cuba, Dominica, Dominican Republic, Ecuador, Egypt, El Salvador, Grenada,
Guatemala, Guyana, Honduras, Iran, Jordan, St. Lucia, Morocco, Mexico, Panama,
Paraguay, Peru, Tunisia, Turkey, Uruguay, and Venezuela. Latin America: Argentina,
Bolivia, Brazil, Chile, Colombia, Ecuador, Mexico, Paraguay, Peru, Uruguay, and
Venezuela. Developed SOEs: Australia, Austria, Belgium, Canada, Denmark, Finland,
Iceland, Netherlands, New Zealand, Norway, Portugal, Spain, Sweden, and Switzer-
land.

We define a Sudden Stop as a year in which real GDP falls by at least 2 percent
and the trade-balance-to-output ratio rises by at least 2 percentage points, follow-
ing Seoane and Yurdagul (2019). As Table 1 shows, emerging economies, and Latin
American ones in particular, suffer this type of crisis far more often than advanced
economies. Together with their lower average growth and higher volatility, this sug-
gests that Sudden Stops leave a persistent imprint on economic growth. These pat-
terns motivate a model in which the trend is not purely exogenous but is partially
affected by the occurrence of Sudden Stops.

To characterize the dynamics of these episodes, we construct an event study

around each Sudden Stop.? Figure 1 reports the cross-episode averages.®

2We set the year of the Sudden Stop as period t = 0 and follow each observable over the five
years before and after the episode. An episode is discarded if the five-year window falls outside the
sample or if another Sudden Stop occurred fewer than five years earlier. This procedure yields 59
emerging-market Sudden Stops.

30utput growth and the trade variables are annual log changes of the real per-capita series.
Imported capital is imports of capital goods (Broad Economic Categories 41 and 521), from UN
Comtrade and CEPII’s BACI database, spliced within country across the 1996 change in trade clas-
sification (Appendix A.l); interest payments are external-debt interest (World Bank International
Debt Statistics) over GDP, shown as the change from the pre-crisis year. Because of data avail-
ability, panels use every episode for which the variable is observed: output growth and net exports
on 59 episodes (1965-2010), export and import growth on 50, imported-capital growth on 43 (1976
onward), and interest payments on 37.
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Figure 1: Sudden Stop dynamics in emerging countries

Note: Cross-episode means around emerging-market Sudden Stops (period 0). Solid
lines: means; shaded areas: 68% (dark) and 90% (light) country-block bootstrap bands
(68% only in the exports-imports panel). Output growth and export/import growth
are annual log changes of the real per-capita series (x100); net exports and interest
payments are ratios to GDP, the latter shown as the change from the pre-crisis year.

Output contracts sharply and does not fully catch up. Output growth falls by
about 8 percentage points relative to its pre-crisis average at impact and recovers
only gradually, so the level of output remains below the path it would have followed
absent the crisis, producing a permanent scar in the economy.

The trade balance follows a V-pattern: it deteriorates in the years leading to the
crisis and reverses sharply in the Sudden Stop year. This reversal is driven to a large
extent by a compression of imports rather than by a rise in exports.* In volume
terms, imports collapse by about 25 percent at the crisis while exports are essentially

flat, consistent with the view that export capacity cannot be expanded quickly.

4Appendix A.3 decomposes the change in net exports over GDP into the contributions of the
export- and import-to-GDP ratios. The fall in the imports-to-GDP ratio accounts for about three-
fifths of the reversal at impact and the rise in the exports-to-GDP ratio for the remaining two-fifths.
This ratio decomposition understates the role of imports, because the contraction of GDP raises the
export-to-output ratio even when export volumes are flat.



The interest-payments-to-output ratio rises at the crisis, by about half a percent-
age point of GDP, and remains elevated for several years. This is consistent with the
tightening of external financing conditions that accompanies a Sudden Stop, and it
is a variable our estimation later exploits to identify financial shocks.

The imported capital panel of Figure 1 previews the margin our theory empha-
sizes: the growth rate of imported capital collapses by roughly 30 percent at the
Sudden Stop. Figure 2 places this collapse in context by splitting imports into capi-
tal, intermediate materials, and consumption goods, and by comparing Sudden Stops

with ordinary downturns.
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Figure 2: Import categories around Sudden Stops (red) and ordinary downturns
(gray)

Note: Cumulative log level of each import category relative to the pre-event year,
around emerging-market Sudden Stops (37 episodes, red) and around ordinary down-
turns, defined as all years of negative real GDP growth outside Sudden Stops in the
same sample (128 downturn-years, 23 countries, gray). Shaded areas are 95 percent
country-block bootstrap bands.

Figure 2 conveys two points about imported capital. First, its collapse is specific to
Sudden Stops. Capital-goods imports fall by about 34 percent at impact in a Sudden
Stop, against only about 9 percent in an ordinary downturn. Consumption and
intermediate imports also fall by more in Sudden Stops than in ordinary downturns,
but the contrast is starkest for capital goods, so the deep collapse of imported capital

is a feature of these crises rather than of normal recessions. Second, within the import
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bill, capital goods are the component that matters for long-run growth. They record
the deepest fall on impact, about 34 percent, comparable to consumption goods,
about 31 percent, and larger than intermediate materials, about 23 percent, and,
together with the other categories, account for the reversal in imports.” What sets
capital goods apart is not the size of their fall alone but their economic role: they
are the imports that add to the productive capital stock, so their collapse is the one
that can be transmitted to the trend. Consumption imports, even though they fall
sharply, do not build capital and therefore cannot affect long-run growth. This is the
margin our model isolates.

Our mechanism places imported capital, rather than domestic innovation, at the
center of long-run growth in these economies. Figure 3 shows why. In countries
that suffer recurrent Sudden Stops, research and development (R&D) spending is
very low: the median country spends about 0.3 percent of GDP on R&D. Imported
capital, by contrast, is a large share of the import bill, between 13 and 29 percent
across our sample. Where innovation intensity is this limited, the accumulation of
capital, much of it imported, is a more plausible engine of the trend than domestic
R&D. Our mechanism is in this sense complementary to that of Queralto (2020), who

emphasizes R&D, and better suited to the economies we study.

5 Appendix A.4 decomposes the year-over-year change in total imports into an imported-capital
component and all other imports. Imported capital falls more than proportionally, accounting for
roughly 30 percent of the total-import collapse at the Sudden Stop, more than its share of total
imports.
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Figure 3: R&D intensity versus imported-capital reliance, by country

Note: Country means over the sample period. Horizontal axis: R&D expenditure over
GDP (World Bank). Vertical axis: imported capital goods (BEC 41 and 521) over
total imports. Solid circles: emerging economies in the Sudden Stop sample; open
circles: advanced economies; black: Korea. The dotted line marks the sample median
R&D share.

We rely on the structural model to analyze a causal relationship between Sudden
Stops, growth, and the role of imported capital. However, Figure 4 presents suggestive
evidence that imported capital is a key variable for growth in emerging economies in
the presence of Sudden Stops. The vertical axis measures the persistence of the
Sudden Stop, defined as the number of years real GDP per capita takes to regain its
pre-crisis level. In the left panel this level is the pre-crisis peak, that is, the highest
level of output per capita in the years leading up to the Sudden Stop. In the right
panel, it is the average level of output per capita over the five years before the onset.
The horizontal axis measures the collapse of imported capital during the Sudden Stop,

defined as the percent fall in imports of capital goods from their pre-crisis peak, the

6A recovery time of zero indicates that output per capita never fell below the chosen pre-crisis
level within the recovery window, so no positive recovery time is recorded. These cases arise under
the average benchmark (right panel), which is a less demanding threshold than the pre-crisis peak,
and are absent under the peak benchmark (left panel).
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highest level in the five years before the Sudden Stop, to their trough.” There is a
clear positive relationship between the two, with a correlation of about 0.5 under both
benchmarks: economies whose imported capital collapses more deeply take longer to

recover.

Pre-crisis peak (n=21, correlation +0.53) 5-year pre-crisis average (n=32, correlation +0.53)
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Figure 4: Imported-capital collapse and the persistence of Sudden Stops

Note: Each point is an emerging-market Sudden Stop. Horizontal axis: the percent fall
in imports of capital goods from their pre-crisis peak, the highest level in the five years
before the Sudden Stop, to their trough. Vertical axis: the number of years real GDP
per capita takes to regain its pre-crisis level within a five-year window; the benchmark
is the pre-crisis peak in the left panel and the average of the five preceding years in
the right panel. The dashed line is a linear fit.

The figure is based on the 39 Sudden Stop episodes for which the peak-to-trough
collapse of imported capital can be measured, that is, those with imported-capital
data both before and during the crisis. The vertical axis requires the economy to
regain its pre-crisis output level within a five-year window, which we impose so that
recovery windows do not overlap with subsequent Sudden Stops, so not every episode
enters each panel: 21 recover within five years under the pre-crisis-peak benchmark
(left panel) and 32 under the pre-crisis-average benchmark (right panel). The omitted
episodes are the most severe: those that do not regain the pre-crisis peak within five

years have a mean imported-capital collapse of 47 percent, against 38 percent for

"Measuring this collapse from the year before the Sudden Stop, rather than from the pre-crisis
peak, yields correlations of 0.47 and 0.42 for the two benchmarks, so the positive relationship is not
sensitive to this choice.
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those that do. Because these deeper and slower episodes would lie in the upper-right
region of the chart, their omission makes the positive relationship a conservative lower
bound.

2.2 Argentina’s stylized facts

Argentina is a natural laboratory for these facts. It exhibits the regularities docu-
mented above and, having experienced many Sudden Stops over our sample, it offers

§ TFigure 5 reports the dynamics

repeated episodes to study at higher resolution.
around the six Argentine episodes.

The Argentine episodes reproduce the cross-country pattern. Imported investment
collapses by about 54 percent at the crisis and is the main driver of the fall in imports.
As in the cross-country sample, it is the imported-investment margin, the one that
builds the capital stock, that dominates the import collapse. The interest-payments-
to-output ratio rises sharply in the crisis year and contributes to the trade-balance
reversal. This variable is useful for two reasons. First, and unlike Calvo et al. (2006),
our definition of a Sudden Stop does not use interest rates, which are unavailable
for Argentina before the 1980s. The sharp rise of interest payments at the crisis is
therefore independent evidence that we are identifying the right episodes. Second,

it carries information about financial conditions that our estimation later uses to

identify financial frictions and shocks.

8We use the national accounts of the Instituto Interdisciplinario de Economia Politica de Buenos
Aires, Instituto Interdisciplinario de Economia Politica de Buenos Aires (IIEP, UBA-CONICET)
(2018), which separately measure investment in domestic and in imported transport and equipment
goods; total imported investment is the sum of the two. Applying the methodology described above
to Argentine data for 1951-2015, we obtain six Sudden Stops: 1959, 1976, 1982, 1988, 1995, and
2002.
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Figure 5: Sudden Stop dynamics in Argentina

Note: Period 0 is the year of the Sudden Stop. Thin lines: the six individual episodes
(1959, 1976, 1982, 1988, 1995, 2002); thick line: the cross-episode mean. Output,
exports, imports, and imported investment growth are annual growth rates of the real
per-capita series; the trade-balance and interest-payment ratios are in percent of GDP.

2.3 Taking stock

Both the cross-country evidence and the Argentine case highlight the same features:
emerging economies grow less and more erratically, suffer Sudden Stops far more often,
and in each episode the trade balance reverses through a compression of imports led
by capital goods, the component that builds the capital stock and plausibly transmits
the crisis to long-run growth.

These facts highlight the importance of imported capital. Because capital goods
build the productive capital stock, their deep and slow-to-recover collapse in each
Sudden Stop plausibly leaves a lasting imprint on growth. Because Sudden Stops are
endogenous, aggregate time-series and cross-sectional evidence cannot by itself estab-
lish this causal link. We therefore build a structural model designed to generate these

facts, in which the trend is endogenous and Sudden Stops feed into it through the ac-
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cumulation of domestic and imported capital. The model endogenizes the hypothesis
of Aguiar and Gopinath (2007): the cycle is the trend in emerging economies, but
the trend is itself shaped by Sudden Stops. We estimate the model on Argentina, a
canonical emerging country with repeated Sudden Stops. Although we do not target
it, the estimated model generates Sudden Stops endogenously at a frequency similar
to the data, which is our second fact. The recurrence of these episodes, in turn,
generates the excess volatility of growth and the persistent output losses that each
crisis leaves behind, at the center of the trend-cycle connection. Taking the model to
the data is thus our test of the theory: by estimating it we ask whether a structure
disciplined by the third and fourth facts assigns to imported capital the central role
that our reading of the evidence suggests, and we use it to measure the contribution of
real and financial shocks to the interaction between cycle and trend. In what follows,

we present the theory and the strategy to take it to the data.

3 The model

The model is a small open economy with endogenous growth and financial frictions,
populated by households, final goods producers, capital goods producers, domestic
investment goods producers, entrepreneurs, and the government.

The central mechanism works as follows. During Sudden Stops, the trade balance
adjusts through a sharp compression of imports, in particular imports of investment
goods. Because imported capital goods contribute to the economy’s growth trend,
this compression lowers long-run growth. Financial frictions amplify this channel:
the tightening of credit to entrepreneurs during a Sudden Stop reduces investment
persistently. Consequently, financial crises leave permanent scars in the economy, so
that to a large extent the cycle is the trend.

The mechanism hinges on the specification of the trend, which has both an ex-
ogenous component and an endogenous component driven by the aggregate capital
stock, including imported capital. By compressing imported investment and depress-
ing capital accumulation, Sudden Stops therefore have a permanent effect on long-run
growth. When the endogenous component is shut down, the model nests the exoge-
nous trend of Aguiar and Gopinath (2007) and financial shocks have no permanent

effect. This connects to the debate between Aguiar and Gopinath (2007), who em-
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phasize trend shocks, and Garcia-Cicco et al. (2010), who argue for financial frictions.
Our model accommodates both forces and lets them interact.

Beyond the core mechanism, two modeling choices respond to empirical concerns.
First, capital goods production is split into an imported and a domestic sector. Their
relative prices behave very differently in the data, the former exhibiting a pronounced
secular trend and the latter being stationary, and the disaggregated investment series
allow us to discipline each sector separately. Second, each sector has its own en-
trepreneur, subject to sector-specific financial frictions and to a stochastic dispersion
of idiosyncratic productivity shocks. This dispersion provides a source of financial
disturbance independent of aggregate productivity movements. Given the quantita-
tive nature of our analysis, we view these features as essential rather than secondary.

We describe each agent in detail below.

3.1 Households

The economy is populated by a continuum of measure one of identical households,
characterized by a representative agent. Households own all firms in the economy,
supply labor to both the final goods and the domestic investment goods sector, and
borrow from international financial markets. We use GHH preferences (Greenwood
et al., 1988) augmented with external habit formation. GHH preferences eliminate the
wealth effect on labor supply, a property that helps the model match the relationship
between interest rates and output in emerging markets. The habit parameter «
governs consumption inertia. Households do not internalize the habit formation effect
on aggregate consumption, C, when making individual decisions.

Their optimization problem consists of maximizing their lifetime utility,

oo ~ wy ped g 1
E C,—aCyy — X -2t - x, =% 1
O;Vtﬁ (t ol t—1 tlwd 1—o ()
subject to an infinite set of budget constraints, V t,
Ci+ DRy = Waihas +Wyihy + Dy + Ay (2)

Households choose consumption Cj, external borrowing D,,; and labor supply

hay, hye. We assume a specific labor supply for the domestic investment sector, hqy,
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and the final goods sector, hy;, with their corresponding wages Wy and Wy,. Pa-
rameters wy and wy characterize the corresponding labor supply elasticities. Treating
the two labor types as imperfect substitutes introduces, in reduced form, a cost of
reallocating labor across the consumption and investment sectors. Without it, labor
would move frictionlessly between sectors and the model would smooth the sharp
sectoral reallocation that a Sudden Stop produces. R; is the domestic interest rate.
X;_1 is the trend of the economy, which we explain in detail in the following sections.

A; denotes transfers and profits received by households every period t:

Ny = Wy p + Myay + g + i + T — St

Here I, ¢, 4., and I1;4, denote profits of imported capital and domestic capital
and investment goods producers. T;; and T}, are net real transfers of imported and
domestic capital, paid to incoming entrepreneurs and received from exiting ones. S;
denotes lump-sum taxes paid to the government. We provide a detailed description
of profits and transfers in the following section.

Finally, v; is a preference shock that follows an AR(1) process:

Inv,y =pInvy+¢€; € ~N (0,03); lpu| < 1. (3)

The country interest rate combines an exogenous risk-free component, an exoge-
nous spread shock, and an endogenous spread that depends on aggregate debt and
output. The endogenous component captures the empirically documented counter-
cyclicality of interest rate spreads in emerging markets (Neumeyer and Perri, 2005;
Uribe and Yue, 2006). The household takes the interest rate as given, since it does not
internalize the effect of its individual borrowing decisions on the country spread. The
exogenous components include risk-free interest rate shocks, Ry, and spread shocks,
(. The latter represents exogenous variations in the interest rate that the domestic
economy has to pay for its debt and is independent of its fundamentals. The timing
for the debt and spread shocks follows the timing in Justiniano and Preston (2010),
where spread shocks affect contemporaneously the cost of repaying the debt. The two
shocks are separately identified in the estimation: Ry, is tied to the observed world

real interest rate, while p, is identified from the interest-payments-to-output ratio.
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The interest rate is R; = Roﬂg_le’“*l, with

D B -
exp (%—(d—kb)) -1
¢

vy [exp (5=-1)- 1] . (@)

We assume that the endogenous spread has two parts: the first depends on devi-

Ro7t == R* + Rf,t + ¢D

ations of detrended debt (from households and firms) to the average debt level. Here
Dt—i—l is aggregate household debt and Bt—f—l is aggregate entrepreneurial (corporate)
debt, Bt—i—l = Bi’t+1 + Bd,tﬂ, which we introduce when we describe entrepreneurs
below. The parameter that measures this debt elasticity of the interest rate is ¢ p,
which is assumed to be positive since a higher debt level is associated with higher
default risk. The second part depends on deviations of detrended output to the aver-
age output in the economy. The parameter ¢y allows us to capture the fact that the
interest rate may fall when output is growing. The representative household does not
internalize the effect of her decisions on the country’s interest rate, which is affected
by aggregate variables ([?, B, and GDP V).

R* is the average interest rate, and d, b, § are steady-state values. We assume R Fit

and i, follow a zero mean AR(1) process in logs:

g =punp +efyy; 6 ~N(0,00); ] <1, (6)

3.2 Capital goods producers

Capital goods are produced in two symmetric, perfectly competitive sectors, one for
imported capital (sector /) and one for domestic capital (sector D). We keep the sec-
tors distinct for two reasons. First, the relative price of imported investment goods
has a pronounced downward trend in the data, while the price of domestic invest-
ment is stationary, and a single-sector model could not reproduce this asymmetry.
Second, the two-sector structure lets us match disaggregated data on domestic and
imported capital, which in turn helps identify the endogenous growth mechanism.
The specification follows Christiano et al. (2010) and Fernandez-Villaverde (2010).

19



Consider a representative producer in sector j = {I, D}. It combines the predeter-
mined installed-capital stock Kj; with new investment /;; to produce next period’s
capital stock K41, which it sells to entrepreneurs in sector j at the price ¢;;. There
is a single installed-capital good per sector: new and used capital are the same good
and trade at the same price g;;, with no separate market or price for used capital.
The producer’s choice variables are [;; and K1, while Kj, is predetermined. All
producers are competitive and take g;; and P;; as given.

The two sectors differ only in the relative price of investment goods, P;;. In the
imported sector, this price inherits a deterministic trend, P;; = p;;=;_1, where =;_; is
the deterministic trend that captures the secular decline of the imported investment
price relative to domestic goods observed in the data, and p; ; is stationary and follows

an AR(1) process with mean p,

I (pit1/P) = pp 0 (pie/D) + €15 e ~ N (O, Ui) ; lpp| < 1. (7)

In the domestic sector, the relative price does not grow, so Py = pay.

For j = {I, D}, the optimization problem of a representative producer is

Sl
max Eo Z 5t)\7t <Qj,tK',t+1 — @K (1 = 6pj) — Pj,t]j,t);
t=0 0

Kj 41,154

subject to

K.
Koy = Kji(1 = 0gj) + Lis — (I)j( [J(’t+1)Kj,t- (8)
7t

As is standard in the literature, we assume quadratic capital adjustment costs,

which take the following functional forms for domestic capital,

o <Kd,t+1> - ¢d(Kd,t+1 )2
) =519,
Kay 2\ Kgy

and for imported investment capital,

(I)(Ki,t—i-l) _ @(Ki,tﬂ B i)Q
N Ky 2\ Ky, g=/

Here, g is the average growth rate of the economy, and ¢z is the average growth
rate of the imported investment price. The two costs differ because the price of domes-

tic investment is stationary while P, ; is allowed to grow, as in the data. The different
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growth rates in investment prices generate different growth rates in investment be-
tween sectors and then in domestic and imported capital, as we show in Section B.3
of the Appendix.

Substituting the law of motion (8) into the objective, profits can be written as
(g5t — Pji) it — 4P (K 441/ K1) Ky, which shows that K, enters only as the pre-
determined scale of the adjustment cost, not as an additional decision. Because
adjustment costs make the installed-capital price ¢; differ from the investment price
P;;, the undepreciated stock carried into ¢ + 1 is the same good revalued at g;;41.
This revaluation appears in the producer’s optimality condition (Appendix B.3) and

in the entrepreneur’s gross return defined below.

3.3 Entrepreneurs

There are two types of entrepreneurs, one for each capital sector. This two-type
structure is not merely a symmetry assumption. It lets the model assign different
financial friction parameters to the imported and domestic capital sectors, in partic-
ular different monitoring costs pg; and pgg and different processes for the dispersion
of the idiosyncratic shock. This captures the empirically plausible idea that financing
conditions for imported and domestic capital need not be the same. The contract
between entrepreneurs and foreign lenders follows the costly-state-verification frame-
work of Christiano et al. (2014). Because the idiosyncratic productivity shock is the
entrepreneur’s private information, the lender must pay a monitoring cost to verify
the true state in default. This gives rise to an endogenous external finance premium
that rises when net worth falls and amplifies the investment response to financial
shocks. We focus here on the economic structure of the contracting problem, leaving
the formal derivation of the optimal contract to Appendix B.

Every period t, an entrepreneur IN; buys capital K J]\Q 41 from a capital producer
in sector j, refurbishes it using a stochastic linear technology, and rents it to the
final goods producer. In order to purchase the capital, entrepreneurs can use their
net worth, N;y1, or issue defaultable debt, Bﬁ 41, lent by an international financial

intermediary. Hence,

N N
4K = N1 + By (9)
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The effective capital the entrepreneur obtains is wé\ft nK JN; 41, Where wff is an id-
iosyncratic shock for each entrepreneur N, type j. This shock is independently drawn
across time, type, and entrepreneurs.

We assume wjv is log-normal with unit mean, Et(w% +1) = 1, and time-varying dis-

persion o7

L4» for j = {i,d}. The unit-mean normalization ties the location parameter

to the dispersion,

12,7 .
lu‘Wj,t+1+§Uw,Jt+1 — 1 1.2

N _ = —=
E Wit = € = w1 = 20w t+1>

so a rise in dispersion lowers the location of the distribution and shifts mass into its
left tail, raising the fraction of entrepreneurs that default. Following Christiano et al.
(2014) and Fernandez-Villaverde (2010), the dispersion varies stochastically over time

and follows

log(?,) = (1= p})log(uh) + pl10g(0l, 1) + Moy €oig ~ N(0,1).

The shock to the dispersion of wjv can be interpreted as a financial-risk shock that
operates independently of aggregate productivity. A higher dispersion implies riskier
entrepreneurs, which raises the external finance premium and compresses investment
even when aggregate TFP is unchanged.

The transformation of raw capital into effective units takes one period. Then
entrepreneurs buy K JZ\Q 41 at period ¢, but rent the capital services at period ¢ + 1, at
rate 7j,41. At the end of period  + 1, entrepreneurs are left with (1 — dx;)w; K,
and sell it to a capital producer in sector j.

The entrepreneur’s return per unit of capital purchased in ¢ is Rj7t+1w% 41, and
the average return per unit invested in period ¢ and sector j is

Ry = Tjt+1 + %;H(l — 51@')' (10)
.t

Under this contract, the foreign lender is risk neutral and, in default, pays a

monitoring cost to verify the entrepreneur’s realized productivity and then seizes the
remaining assets, recovering a fraction 1 — jp; of the return in sector j. Let ;44

denote the productivity threshold below which the entrepreneur defaults and F' the
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log-normal CDF, and define

(@41, O-Z;,t) = wj 1 (1 = F(@j441, Ui,t)) + G(@j 141, UZ;,t)?

. Wjt+1 .
G(@j,tﬂaai;,t) :/ WdF(WaUZ;,t)a
0

which are, respectively, the lender’s expected gross share of entrepreneurial earnings
and the expected earnings from projects that default, which accrue to the lender
gross of the monitoring cost p;. The entrepreneur chooses the leverage ratio ¢;; =
Bj1+1/Nji41 and the default threshold to maximize expected net worth subject to

the lender’s zero-profit condition. The resulting optimality condition is

Rj 141054 K141 _ i ]
E > D> ) 1 _ F s 70-] —
' [ Ry i Nj ( ( A w’t)) 1)

1-F (@jvtﬂa Ui},t)

E . :
1= F (@011, 004) — pg@spi B (@041, 09 )

Because the idiosyncratic shock is i.i.d. across entrepreneurs within a sector, all
entrepreneurs of type j make the same decisions. We therefore drop the index N and
work with the sector aggregates B; and Kj.

Given such a contract, the law of motion of entrepreneurial net worth is given by

@)t
Njt1 = Tleﬂe Rj.q;i-1K;; — Ry Bj; — ,ukj/o i wdF (W) Rj1q5:1 K¢ | +w5X; 1,
(12)
where 7 regulates the survival rate of entrepreneurs. Exiting entrepreneurs trans-
fer their net worth to households, and these fund incoming entrepreneurs by trans-
ferring w§. The net of these operations is reflected in the term 7}, observed in the

households’ budget constraint, which is given by

1
er,t = (1 — m) ‘/‘vj’t — U}th_l. (]_3)

Here, V;; is the net worth before the fraction of entrepreneurs regulated by ¢

leaves the market and is given by
Wit
Vie = Rjqj11K;1 — R Bjy — puxj / WAdF(w)R;1q56-1Kj4 (14)
0
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Notice that we are imposing the same survival rate for entrepreneurs in the do-

mestic and imported capital sectors.

3.4 Domestic investment producer

Domestic investment goods /;; are produced using labor hd7t.9 We assume a decreas-

ing returns to scale technology:
Loy = af (hay)”
dt at( d,t) )

with 0 < p < 1 and df = G404 X¢. Gq 1s a constant that determines the average
productivity level, and a4, is a specific TFP shock that follows an AR(1) in logs,
correlated with the final goods TFP shock through a common innovation. We specify
its process together with that of a; below. Notice that we assume that the TFP in
the domestic investment sector follows the same growth trend as in the final goods
production.

The optimization problem of this firm is the following:

~d
IilaX HId,t = Pd,tqy (hd,t)p - Wd,thd,t
d,t

The firm pays wages equal to its marginal product, and profits are distributed to
the households.

3.5 Final goods producer

The final goods sector is where the paper’s central mechanism is embedded. Domestic
and imported capital enter the production function as imperfect substitutes through a
CES Armington aggregator. Because of this imperfect substitutability, a contraction
in imported capital, for instance when a Sudden Stop tightens the credit available
to entrepreneurs in the imported sector, cannot be fully offset by domestic capital,
so aggregate output falls. The key additional feature is that the economy’s growth
trend X, depends endogenously on the aggregate capital stock. The Sudden Stop

therefore also lowers the long-run growth of the economy. The parameter 1 governs

9Modeling this sector with labor only is a deliberate simplification adopted for tractability: it
keeps the two capital-production sectors comparable and focuses the model on the imported-capital
margin, where our mechanism operates.
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the relative weight of the exogenous and endogenous components of the trend. When
n =1 the trend is fully exogenous and the model nests Aguiar and Gopinath (2007).
When 1 < 1 the trend has an endogenous component that allows financial frictions
to propagate into long-run growth.

The competitive firm in this sector maximizes the following profit function:
Hf,t =Y (Ki,ta hf,t7 Kd,t7 Ay, Xt) - Td,th,t - Wf,thf,t - Ti,th',t

This firm solves an intratemporal problem and pays each input its marginal product.

The production function is the following:

Y; = a,(Xsh ) K77, (15)

where K; represents the total capital services. The Armington aggregator for

capital is given by
1
K = (Clleﬁ +(1—a) (Et—1}<i,t)m> o,

The CES specification implies imperfect substitutability between domestic and
imported capital, and it is similar to the one used in Mendoza and Yue (2012) and
Park (2017).

As discussed before, Z;_; is the deterministic trend in the imported investment
price F;;. The previous expression implies that the aggregate capital K, grows at the

trend of the economy X; ;. X; is given by

191-nm
~ ~ 11 m
X, =7 {(ach’ﬁ +(1—a) <5t_1Ki,t) ) ] (16)
and the growth rate of the trend is g,; = X)ﬁl' I'; is an exogenous stochastic trend
such that FtFjl = ¢, which follows an AR(1),
In (ge41/9) = pgIn (9:/7) + etgﬂ; ¢ ~ N (0, ‘72) ; Ipgl < 1, (17)

while Ky, and K, are aggregate (non-internalized) capital inputs that drive the
endogenous component of the trend.
The expression in Eq. (16) nests the trend specification of Aguiar and Gopinath

(2007) as a special case when = 1, in which growth is fully exogenous. We gen-
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eralize this by introducing an endogenous component, inspired by AK-type growth
models, whereby the trend depends on the level of productive capital, both imported
and domestic. Intuitively, the long-run growth rate is partly determined by capi-
tal accumulation, which allows financial frictions and Sudden Stops to influence the
trend through their effect on investment. This mechanism endogenizes the “cycle is
the trend” hypothesis and provides a reconciliation with the evidence in Garcia-Cicco
et al. (2010), who emphasize the role of financial frictions in emerging markets.°
The productivity a; is a mean-reverting productivity shock and follows an AR(1)

process in logs:
Ina; 1 = psIna; + paﬂdeffld + €1 ef ~ N (0,02); |pal < 1, (18)

where €% is a common shock, ¢** ~ N(0,1), that affects the TFP in both
the production of domestic investment and the production of the consumption goods
sector. That is, this shock allows us to account for a potential correlation between
the mean-reverting components of TFP. Symmetrically, the sectoral TFP shock of

the domestic investment sector, aq; (introduced above), follows

a,ad

N Ggt11 = Pad N Aas + Pada € + €84 et ~ N (0,02,); paal <1,  (19)
so that the common innovation € enters the two mean-reverting TFP components

with loadings pg.qq¢ and padq-

3.6 Government

We follow Garcia-Cicco et al. (2010) and model government consumption as a do-
mestic spending shock s; that reverts to a constant share § of output and follows an

AR(1) in its innovations:

o1 = (1= ps) Sysp1 + psse + €015 € ~ N (0,03);5  |ps] <1,

10We adopt this specification for tractability and identification purposes. Because we have dis-
aggregated data on domestic and imported capital stocks, we can discipline the endogenous growth
mechanism directly. Alternative growth models, such as those driven by R&D or learning-by-doing,
are conceptually appealing but not feasible here due to the lack of consistent historical data on
innovation inputs for Argentina.
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Xi1

taxes. We include this shock to align with the existing literature and to make our
definition of output in line with that of the data. After estimation, we find that this

where s; = . Households finance this government spending through lump-sum

shock plays a minor role in model dynamics.

3.7 Balance of payments

Consolidating the budget constraints of all agents yields the economy’s aggregate
resource constraint. The model features two distinct types of foreign debt, household
debt D,, used to smooth consumption, and corporate debt B, = B;; + By, used by
entrepreneurs to finance capital purchases in both sectors.

Combining the household budget constraint (2), the financing identity (9), the
entrepreneurial transfers (13)—(14), the intermediate producers’ profits, and the opti-
mality conditions of the final goods firm yields the aggregate resource constraint (the

consolidation is detailed in Appendix B):

GDP, = Cy +patlas + Pitliy + S + TBy, (20)

where T B, is the trade balance:
TB, = RDy — D1+ Ri(Bit + Bayt) — (Bigt+1 + Bags1)-

GDP,, the variable we observe in the data, is

W, ¢

WdF(w>Rd,th,t—1Kd,t~
(21)

Moreover, we define the net interest rate payments to the rest of the world as

GDP, =Y, +patlas — Hki/ wdF(w)R; 15 11K — Mkd/
0 0

follows:

D, + B,

Tby,t = (Rt — 1)GTPt

We present the complete set of equilibrium equations in the appendix.
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4 Empirical strategy

We log-linearize the stationarized equilibrium conditions of the model and estimate it
with a Bayesian strategy using annual data for Argentina for 1951 to 2015 from Insti-
tuto Interdisciplinario de Economia Politica de Buenos Aires (IIEP, UBA-CONICET)
(2018). We calibrate some of the parameters to match first-order moments of the data
and to align with standard values in the existing literature. We estimate the remain-
der of the parameters with Metropolis-Hastings and loose priors.

Table 2 presents the values of constrained parameters with their corresponding
source or target. The CRRA coefficient, o, which defines the curvature of the period
utility function, is set to 2, and the depreciation rates (dx;, dxq) to 10 percent. The
discount factor [ equals 0.94 to target an annualized interest rate of 8 percent in the
steady state. We set g to 1.01, the average gross growth rate of output per capita, and
g= to 0.9756, the growth rate of the imported investment price. The average trade-
balance-to-output ratio is 1.4 percent, as in Argentina in the period under study.
~v and p, the coefficients of labor in the production function of the final good and
domestic investment, are set equal to 2/3. We set the Armington weight of domestic
capital, aj, to 0.62, in line with Mendoza and Yue (2012)’s calibration for imported
inputs. The preference parameter wy is set equal to 1.2, as in Akinci (2021).1

We set the ratio B/N in each sector to the average leverage ratio in industrial
investment for firms in Argentina in the period 2007-2016.12 We fix 4° to match the
average percentage of surviving firms per year, equal to 89 percent in Argentina from
2007 to 2016.

Finally, we set the relative price of imported investment in steady state to the

average value in the data, p = 1.22.

HYWe also tried to estimate this parameter, and in most of the trials, the chain of this parameter
approached 1. To avoid convergence issues, we decided to fix it to a low value that aligns with the
literature.

12To the best of our knowledge, information about this ratio is available only since 2007.
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Table 2: Calibrated Parameters

Parameter Value Definition Source or Target

o 2 Risk aversion Standard

0 2/3  Labor coefficient in final Standard
good

p 2/3  Labor coefficient in domestic ~ Standard
investment

6] 0.94  Discount factor 8% average interest rate

Okj 0.10  Depreciation rate (j = i,d) Standard

o 2.068  Entrepreneur survival rate 11% annual firm exit,

Argentina 2007-2016

wy 0.034 Transfer to entrepreneurs (B/N)q = 0.6, Argentina
(domestic capital) 2007-2016

wy ~ 0  Transfer to entrepreneurs (B/N); = 0.6, Argentina
(imported capital) 20072016

P 1.22  Avg. relative price of Argentina 1951-2015
imported investment

J= 0.9756 Growth rate of imported Argentina 1951-2015
investment price

g 1.01  Growth rate of output per Argentina 1951-2015
capita

5 0.1144 Government spending to Argentina 2007-2016
output ratio

ay 0.62  Armington weight on Mendoza and Yue (2012)
domestic capital

Wa 1.2 Preference parameter Akinci (2021)

We include eight observables: (1) GDP growth (g,); (2) private consumption
growth (g.); (3) domestic investment growth (g;,); (4) imported investment growth
(gi;); (5) the trade-balance-to-output ratio (tb,); (6) the growth rate of the relative
price of imported capital investment goods to the GDP deflator (g,,); (7) the world
(U.S.) real risk-free interest rate (Ry); and (8) the ratio of net interest rate service

on the foreign net asset position to output (rb,). In all cases, we work in per capita
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terms and take natural logs, except for tb, and rb,. We incorporate the latter variable
with Ry to identify financial frictions and shocks in the estimation.'?

In the estimation, we add measurement errors to all observables. We plot the
described time series in the appendix. There, we can see that the variable g,, has
a negative mean equal to -0.024 during the period, showing the negative trend in
imported capital investment prices, as in the model.

The estimated parameters and the prior distributions are in Table 3. We consider
loose priors because, given the complexity of the likelihood function, the estimation
with flat priors tends to work poorly, as many estimates would hit the parameter

bounds.

5 Estimation results

Table 3 presents the prior information, the posterior mean and median, and high
probability density intervals (HPDI) of 10 percent and 90 percent for each estimated
parameter. Posterior distributions are in similar orders of magnitude as in the existing
literature. The HPDI of the debt elasticity of the interest rate, 1 p, ranges from 0.02 to
0.14, smaller than the posterior mean in Garcia-Cicco et al. (2010), yet large enough
to be quantitatively relevant for the dynamics. The model includes two features that
explain the lower interest rate debt elasticity: first, the role of 1y (absent in Garcia-
Cicco et al. (2010)) and, second, the existence of additional financial frictions. The
elasticity of the interest rate to output, 1y, has a negative posterior mean equal
to -1.31, supporting the hypothesis that financial frictions tend to relax during the
expansive part of the cycle. Our estimates suggest that imported investment is subject
to higher screening costs: the posterior mean of py; is 0.27, about twice the standard
calibration for this parameter in the case of the US. However, there seems to be a
lower degree of financial friction in the domestic investment sector, where pg, takes
a posterior mean of 0.03.14

A key parameter in our analysis is 7, as it characterizes the importance of the

endogenous component in the growth rate of this economy: the lower this parameter

13Due to data availability, our price deflators are Fisher chained indexes. Our original data for
the NIPA accounts are nominal, so we can be consistent with the model and deflate output and
consumption by using the GDP deflator. We deflate domestic investment and imported investment
by using their own deflators. We provide a full description of the data treatment in the appendix.
14Gee Bernanke et al. (1999) and many others who calibrate this parameter to 0.12.
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is, the more relevant is the endogenous component of the trend and the less important
is the shock. The estimation places substantial mass around medium to large values
of this parameter. Its posterior mean equals 0.69, and it has a high probability density
interval of between 0.46 and 0.96.
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Table 3: Priors and estimation results

Prior Posterior

Dist. LB UB Mean s.d. Mean Median 10% 90%
,uf, 1G 2 1.00 0.25 0.82 0.81 0.66 0.97
,ug 1G 2 1.00 0.25 0.89 0.86 0.59 1.18
Oy 1G 0.02 0.025 0.03 0.03 0.02 0.04
O, 1G 0.02 0.025 0.01 0.01 0.01 0.02
Oad 1G 0.02 0.025 0.01 0.01 0.01 0.02
o 1G 0.02 0.025 0.07 0.07 0.06 0.08
772_ 1G 0.60 1.00 1.64 1.49 0.71 2.54
ng 1G 0.60 1.00 0.42 0.36 0.16 0.69
OR; 1G 0.02 0.025 0.02 0.02 0.01 0.02
o, 1G 0.02 0.025 0.08 0.08 0.05 0.13
op 1G 0.02 0.25 0.21 0.21 0.18 0.24
O 1G 0.02 0.025 0.01 0.01 0.01 0.01
Pyg Beta 0.30 0.10 0.41 0.41 0.24 0.58
Pa Beta 0.30 0.10 0.47 0.47 0.34 0.60
Pad Beta 0.30 0.10 0.50 0.50 0.36 0.64
Pu Beta 0.30 0.10 0.30 0.30 0.20 0.40
pL Beta 0.30 0.10 0.54 0.55 0.38 0.70
pi Beta 0.30 0.10 0.30 0.30 0.14 0.46
PR; Beta 0.30 0.10 0.48 0.48 0.36 0.59
Pu Beta 0.30 0.10 0.34 0.33 0.15 0.52
Pp Beta 0.50 0.10 0.71 0.71 0.62 0.79
Ps Beta 0.20 0.10 0.29 0.28 0.12 0.46
Paad | Normal 0.20 0.50 0.02 0.02 0.01 0.03
Pad,e | Normal 0.20 0.50 0.04 0.04 0.03 0.06
o; Gamma 3.00 2.00 6.78 6.67 5.10 8.36
ba Gamma 3.00 2.00 5.48 5.43 3.16 7.69
Up Normal 0.0 10.0 1.50 2.00 0.08 0.08 0.02 0.14
vy Normal -5.0 0.0 -1.00 0.25 -1.31 -1.31 -1.59  -1.04
ki Normal 0.0 1.0 0.12 0.10 0.27 0.27 0.13 0.41
Hid Normal 0.0 1.0 0.12 0.10 0.03 0.03 0.00 0.07
wy Normal 1.0 7.0 2.00 1.00 2.96 2.88 2.03 3.87
1 Normal 0.91 0.50 2.00 0.80 0.80 0.72 0.91

Beta 0.25 0.10 0.13 0.13 0.06 0.19
n Beta 0.50 0.25 0.69 0.70 0.46 0.96

Note: Posterior distributions from a random walk Metropolis-Hastings algorithm of
990,000 draws per chain across two chains, discarding the first half of each chain as

burn-in.
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The Armington curvature parameter p; takes a posterior mean of 0.80, corre-
sponding to an imperfect but quite high elasticity of substitution between domestic
and imported capital, equal to 1/(1 — p1) = 5. The fact that imported and domestic
inputs are substitutes aligns with the results of Mendoza and Yue (2012) and Park
(2017), among others.

Table 4: Second-order moments

9y 9e Gia i tby by

Standard deviations (in %)

Model 5.3 6.1 12.5 45.9 4.3 2.7
Data 5.2 6.8 12.9 41.3 3.2 2.1
Correlation with g,

Model 1.00 0.91 0.94 0.23 -0.18 -0.10
Data 1.00 0.91 0.92 0.62 -0.20 -0.35
Correlation with tb,

Model -0.18 -0.26 -0.16 -0.07 1.00 0.71
Data -0.20 -0.28 -0.22 -0.22 1.00 0.59

Note: Theoretical moments obtained by evaluating the parameters at their posterior
means, imposing measurement errors’ standard deviation equal to zero.

Table 4 shows the main second-order moments from the data and the model.
The model fits the data: it produces the volatility ranking and a strong negative
correlation between output growth and the trade balance, capturing the main stylized
facts observed in emerging economies, as described in Aguiar and Gopinath (2007).
This exercise is a test for the model, given that none of the numbers in the table

are targeted during the estimation. It also generates the right volatility of the novel
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variables, the growth rate of imported investment, and the interest-rate-payments-to-
GDP ratio.'?

Given the results in this section, we consider this model an adequate laboratory
to study the anatomy of the business cycle dynamics and Sudden Stops in emerging

countries.

6 Quantitative results

This section studies the main quantitative features of the model. We start by revis-
iting the business cycle drivers in emerging markets. Then we focus on how financial

frictions operate as transmission channels of the shocks.

6.1 Drivers of the business cycle

Table 5 reports the variance decomposition. Trend shocks are a secondary driver
of consumption, output, and investment, but they are the main driver of the trade-
balance-to-output and debt-service-to-output ratios.!® This is in line with Garcia-
Cicco et al. (2010) and Akinci (2021), where transitory shocks explain most of the
variance of output, consumption, and domestic investment growth.!” Financial shocks
(spread, risk-free rate, and risk) and the imported-investment price mainly explain
imported investment, and to a lesser extent the trade balance, the interest-payments
ratio, and consumption, while leaving output unaffected. The preference shock plays

no role for output growth, but it accounts for about 10 percent of consumption growth

15Tn contrast to the standard approach in the literature, for instance, that of Aguiar and Gopinath
(2007), Garcia-Cicco et al. (2010), and even Chang and Fernandez (2013) or Akinci (2021), our
framework brings a new set of identifying information to the estimation, as we include domestic and
imported investment and imported investment price data as observables. The dynamics of these
variables over the business cycle and during Sudden Stops are pronounced and allow us to better
characterize the trade balance adjustment. Producing the right moments is, hence, challenging.

6Being a key driver of the debt-service-to-output ratio is an important feature of trend shocks
because it suggests that this shock can play a central role in over-borrowing and external default
phenomena, both of which are outside the scope of this paper but are considered in Seoane and
Yurdagul (2019) and Aguiar and Gopinath (2006), respectively.

I"Tn this table, the contribution of the transitory productivity shocks to variance decomposition
is the sum of TFP shocks in the final production good (a;), the one in the domestic investment
sector (agq,), and the covariance between them, which absorbs the greater share of the explained
variance. In the appendix, we present the disaggregated contribution of each shock.
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and of the trade-balance ratio and helps reproduce the observed comovement and

volatility ranking.

Table 5: Variance decomposition (%)

Shock 9y 9e Gia 9 tby rby
Production

Transitory (a;, aqy, €% 80.0 58.1 72.2 3.3 28.6 19.6
Trend (g;) 15.2 10.9 10.5 0.9 39.8 448
Financial

Spread () 2.8 8.1 4.9 2.3 13.2 315
Risk (0¢, o7) 0.6 0.2 0.3 695 05 0.1
Risk free (R;,) 1.2 3.9 2.6 0.4 5.9 1.8
Other

Gov. spending (s;) 0.0 0.2 0.0 0.0 3.0 0.4
Preference (14) 0.1 9.8 0.1 0.0 8.9 1.6
Investment price (p;;) 0.0 0.0 0.0 23.5 0.1 0.1
Measurement error 0.0 8.8 9.4 0.0 0.0 0.2

These variance decompositions might mask important interaction effects between
shocks and the endogenous growth mechanism. To isolate this channel, Table 6 com-
pares the second-order moments of our baseline model with those of a counterfactual
without endogenous growth. We recalibrate o, in the counterfactual so that the
volatility of trend growth is unchanged. The standard deviations of the observables
then stay nearly constant, so the comparison isolates the change in comovement.

Endogenous growth amplifies the comovement of consumption, output, and invest-
ment growth with the trade-balance-to-output ratio. Without endogenous growth,
the negative correlation between output growth and the trade balance is 50 percent
smaller. Because this strong negative comovement is a defining feature of Sudden
Stops, the endogenous trend deepens exactly the joint dynamics that characterize
these episodes: the cycle feeds the trend, and the trend in turn shapes the cycle.
This two-way feedback between cycle and trend is a distinguishing feature of the

emerging-economy business cycle.
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Table 6: Second-order moments: baseline vs. no endogenous growth (n = 1)

9y e Jiq 9i; tb, rby
Correlation with g,
Baseline - 0.91 0.94 0.23 -0.18 -0.10
n=1 - 0.90 0.94 0.23 -0.09 -0.08
Correlation with b,
Baseline -0.18 -0.26 -0.16 -0.07 - 0.71
n=1 -0.09 -0.16 -0.10 -0.05 - 0.68

Note: Moments implied by the model at its posterior mean (Baseline, n = 0.69) and
by the counterfactual economy without endogenous growth (n = 1, with all other
parameters at their posterior means and o, recalibrated to 0.0205 so that the volatility
of trend growth is the same in both economies). Diagonal correlations equal to one are
omitted.

The findings of this section suggest that analyzing the contribution of different
shocks provides only a partial picture. The full effect of shocks, particularly financial
ones, depends crucially on how they interact with the economy’s growth process. This
fact motivates our examination of financial frictions as key transmission mechanisms,

which we explore next.

6.2 The interaction between the trend and financial factors

This section studies whether financial factors affect the trend, one of the key questions
we address in this paper. Figure 6 plots the trend response, in percentage deviations
from the steady-state trend growth, to a one standard deviation increase in each
financial factor.'®

The blue solid line, under the baseline model, shows that a financial shock drives
the trend persistently below its steady-state path, so the channel from financial con-
ditions to long-run growth is present and, conditional on a shock, long-lived. All fi-
nancial shocks generate the same persistent pattern, but their size differs: the spread
shock has the largest effect on the trend, the world risk-free rate an intermediate one,

and the idiosyncratic-risk shocks the smallest. This is the response conditional on a

18The steady state trend is defined as X5+ = gss X t, where we normalize the initial value of X
to 1.
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shock. Unconditionally, financial shocks account for only a small share of trend and
output fluctuations (Table 5), which are dominated by productivity. What makes
financial factors quantitatively important is therefore not the size of financial shocks
but the financial frictions that amplify the transmission of the dominant productivity
shocks to the trend.

In all cases, the effects are persistent. The transmission mechanism is as follows.
An increase in firms’ productivity dispersion raises the cost of funding, negatively
affecting both imported and domestic investment, leading to a decline in output.

This negative effect on capital influences the trend, amplifying the dynamics.
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Figure 6: Impulse Response Function (in %) for the trend
Note: Trend (X;) impulse response function (in logarithms) as percentage deviations

(in %) from the steady-state trend growth (X5 = gss X t), to a one standard deviation
shock in py, Ry, of, and ofl. The trend is obtained as In(X;) = In(X;—1) + In(gz).
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The figure also presents a sensitivity analysis under different financial frictions.
Notice that the trend response to all shocks is stronger when the debt elastic interest
rate coefficient (1p) is set equal to ¥k = 0.041, a value 50 percent smaller than
its posterior mean. In that case, all shocks also last longer. Here, as firms reduce
investment, they also reduce their leverage. The cost of funding, however, does not

fall with low ¥p as much as with the baseline 1p, leading to more adjustment in

investment.?
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Figure 7: Impulse Response Function (in %) to negative productivity shocks

Note: Trend, interest rate (R;), household debt (d:y1), and corporate debt (bsi1)
impulse response function, as percentage deviations (in %) from the steady state, to a

. . . . d
negative one standard deviation shock in €;"** and g;.

The screening cost in the imported capital sector also matters. The risk shock
materializes through the corporate debt channel: the larger the risk is, the larger
is the cost of funds driving down investment incentives. The output elasticity of
the interest rate (1y) has the opposite effect to that of ¢p. A nonzero 1y slightly
amplifies the effect of financial shocks through the interest rate and then on the trend.

9There is yet some heterogeneity in the responses across investment sectors: for instance, risk
and spread shocks with the baseline estimation of uy; have virtually the same effect on imported
investment with ¢¥p and wle. For completeness, in Section B.6 of the Appendix, we include the
impulse responses of several relevant variables for the dynamics discussed in this section.
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6.3 The trend and the cycle

Transitory technology shocks play a major role in the variance decomposition. To
complete the characterization of the dynamics of the model, we study the effect of
productivity shocks and how the transmission channels operate.

Figure 7 shows the response of the interest rate, debt, and the endogenous growth
rate of the economy to a negative mean-reverting productivity shock (in the upper
block of the figure) and a trend shock (in the lower block). Under the baseline
calibration, both shocks cause the endogenous trend to fall below its steady-state
level and remain persistently depressed for 25 years, indicating long-lasting effects
on growth. The interest rate response differs significantly between the two cases
and under different financial friction assumptions because of the different dynamics
followed by debt accumulation at the household and corporate levels.

Consider first the baseline model. When the productivity shock is mean-reverting
and affects TFP in the final goods production and domestic investment goods pro-
duction sectors, the interest rate increases. Output falls because technology worsens,
labor does not react to wealth effects, and both domestic capital and imported in-
vestment capital are fixed for that period. This development induces negative output
growth. Households borrow more to smooth consumption, but firms borrow less be-
cause they plan to invest less. Overall, the effect is an increase in the interest rate
because negative output growth dominates the interest rate dynamics. After that
period, output starts recovering, which pushes interest rates down. In the subsequent
periods, households’ debt decreases, following the return of the interest rate to its
steady-state value.

If we decrease the financial friction due to the debt elasticity of the interest rate,
the behavior of the interest rate mimics the behavior of the growth rate of output with
the opposite sign, as seen by the dotted black line. That said, if we shut down the
interest rate elasticity to output growth, the dashed purple line exhibits the hump-
shaped behavior of total debt without the initial spike of the interest rate.

When the productivity shock is permanent, the increase in the interest rate is
smaller, and from period 1, it falls and remains below its steady-state value for around
20 periods. The role of household debt is critical here, as, given that the economy is
permanently poorer, the household does not have incentives to borrow to smooth con-
sumption. Thus, households’ debt decreases. This effect generates negative pressure

on the interest rate, dominated by the fall in detrended output. Thus, the interest
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rate increases in period 0. The response of corporate debt is very small on impact.
As the growth rate of the trend returns to its steady state, the interest rate starts
falling. Since financing costs go down, corporate debt and then total debt increase,
generating the hump shape in the interest rate. Again, if ¢p is set equal to ¥, the
behavior of R; mimics the detrended output but with a positive sign, while if we shut
down 1y, the behavior of R; mimics the total debt.

In sum, the previous figures suggest that trend dynamics strongly depend on the
cost of financial frictions summarized by the interest rate dynamics. The findings in
this section represent one of the main results of the paper. The dichotomy of trend
shocks versus financial frictions to explain the business cycle in emerging countries
represents a strong simplification, given that the behavior of both of them is closely
interconnected.

Figure 8 further explores the role of capital by showing how domestic and im-
ported capital transmit each shock to the trend. The figure plots the response of the
endogenous trend to each structural shock in three economies: the baseline (in solid
blue), one in which imported capital is fixed to its steady state value in the trend
equation (with green triangles), and one in which capital is removed from the trend
altogether (in red dashed lines). Two features stand out. First, the figure isolates
the endogenous-growth mechanism of the model: the trend responds directly only
to the permanent productivity shock, while every other shock reaches it exclusively
through capital, so the “capital removed” line is flat at zero. Second, the shocks that
are specific to the external margin, namely risk in the imported-capital sector, the
imported-investment price, and the spread shock, to a lesser extent, transmit to the
trend mainly through imported capital, and these are precisely the shocks that dom-
inate the imported-investment and trade-balance dynamics of Sudden Stops. Shocks
that are not specific to that margin, such as transitory productivity and domestic-
sector risk, reach the trend mostly through domestic capital. Imported capital there-
fore matters most on the external margin, through which financial and external con-

ditions leave a persistent scar on long-run growth.
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Figure 8 Which capital transmits each shock: impulse response of the endogenous
trend

Note: Cumulative response of the endogenous trend X; (percent) to a one-standard-
deviation adverse structural shock, negative for the productivity shocks, so every panel
shows a trend decline, at the posterior means. Solid: baseline. Dashed: capital removed
from the trend equation (16), with 7 held fixed. Dash-dotted: imported capital frozen
at its steady-state value in equation (16). The permanent productivity shock moves the
trend directly; every other shock reaches the trend only through capital, so the “capital
removed” line is flat at zero. Imported-sector shocks (risk in the imported sector,
imported-investment price) are transmitted mainly by imported capital, freezing it
removes most of the response; domestic and aggregate shocks (transitory productivity,
spread, domestic-sector risk) are transmitted by domestic capital, freezing imported
capital leaves the response unchanged.

7 The long-run effect of Sudden Stops

Sudden Stops are the most common financial crisis in emerging countries: they com-
bine an increase in spreads, capital flow reversals, and an output fall. In this section,
we study the effect of Sudden Stops on the long-run growth of the economy. We do it
in two steps. First, we show that the model can replicate the dynamics around Sud-
den Stops. Second, we study the permanent effect Argentina’s trend suffered around

each Sudden Stop identified in the data. This question becomes relevant to under-
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standing the long-run implications of short-run macroeconomic volatility in emerging

countries.

7.1 Anatomy of Sudden Stops

This section studies the model implications for the average simulated Sudden Stop,
the percentiles 32 and 68, and compares it with the average in the Argentine data.
As with the data, we define a Sudden Stop episode as a year in which the country
presents a 2 percent fall in the GDP and a 2 percentage point increase in the net-
exports-to-output ratio. We simulate the economy for 500,000 periods, remove the
first half of the observations, recover the episodes that fit into our definition of a
Sudden Stop, and compute the cross-sectional average of all episodes, including the
five years before and after. As in the data, when two episodes are fewer than five
years apart we keep only the first, measuring the spacing against the last retained
episode. Applying this same rule to the simulation, the frequency of Sudden Stops
implied by the model, 7.9 percent, is of comparable magnitude to the 9.4 percent
observed in the data, a moment the estimation does not target.

Figure 9 shows that the model reproduces the main dynamics of a Sudden Stop.
The output collapse is matched almost exactly, about 6 percent at impact in both
the data and the model, and the direction, timing, and persistence of consumption,
domestic investment, the trade balance, and interest payments are all present. The
average simulated episode is milder than the realized Argentine ones on the imported-
investment growth, but the cross-episode dispersion is large, with a one-standard-
deviation band of roughly 45 percentage points, so the model’s average lies well within
it. This gap is not a sign of an over-smooth model, which reproduces the very high
unconditional volatility of imported investment (Table 4, 45.9 against 41.3 percent).
The 2002 crisis, the deepest episode in the sample, accounts for a sizable part of this
gap: excluding it brings the average fall of imported investment in the data closer
to the model, though the model remains somewhat milder (Appendix Figure 18).2
This works, if anything, in our favor: even the milder collapse of imported investment
that the model produces is enough to generate a persistent effect on the trend, so the

channel we quantify is a conservative estimate of its strength.

20We highlight the importance of 2002 here because that crisis was a sovereign default crisis, a
feature that our model abstracts from.
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Figure 9: Model versus data around Sudden Stops

Note: Argentine data event study (solid line with markers: cross-episode mean; light
band: mean 4 one standard deviation across the six Sudden Stops of 1959, 1976, 1982,
1988, 1995 and 2002) against the average simulated Sudden Stop in the estimated
model (dashed line; shaded band: 32nd—68th percentiles across simulated episodes),
for output growth, consumption growth, domestic and imported investment growth,
the trade-balance-to-output ratio, and interest payments to output. The 2002 episode
is the largest in the data.

In the following section, we show the Sudden Stop emerges endogenously as a
combination of various technological and financial shocks that affect the economy

differently depending on the episode.

7.2 A quantitative view of the long-run effect of Sudden Stops

We now turn to quantifying the effects of Sudden Stops on trend growth, episode
by episode. Figure 10 presents the historical decomposition of the trend around each

Sudden Stop for the baseline model, and the counterfactuals fixing imported and total
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capital in the trend. We group the shocks in “productivity shocks”, “financial shocks”

and “other shocks”.
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Figure 10: Historical decomposition of the endogenous trend for the three economies

Note: Contribution (percentage points) of each shock block to the change in the en-
dogenous trend from ¢ — 1 to t + 5, by Argentine Sudden Stop, feeding the estimated
smoothed shocks through each economy. A block’s contribution is the trend change
with all shocks minus the trend change with that block shut down. Bars: baseline
(blue), imported capital frozen in Eq. (16) (green), capital removed from Eq. (16)
(orange).

Figure 10 reports, for each of the six Argentine Sudden Stops, the contribution
of the productivity, financial, and other shock blocks to the change in the endoge-
nous trend, in the three economies. Three points are worth highlighting. First, by
construction, in the economy with capital removed from the trend equation (where
the trend becomes fully exogenous), the financial and other shocks contribute exactly
zero in every episode (the orange ticks at the axis), so the endogenous-capital term is
the only channel through which financial and transitory disturbances reach long-run
growth. The productivity block, which also has a direct exogenous-trend component,
remains in all three economies. Second, freezing only imported capital leaves the
historical contribution of productivity shocks close to the baseline in every episode:
at the realized episodes the level of the trend is dominated by productivity, which
propagates through capital of both types, so the specific role of imported capital for
the level is small and is instead isolated shock by shock in the impulse responses of

Figure 8, where the external shocks that dominate the imported-investment margin of
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Sudden Stops travel through imported capital. Nevertheless, imported capital plays a
non-negligible role in transmitting financial shocks, and a sizable role for other shocks,
as can be observed in the third block of the figure for all episodes except 1995.
Finally, Figure 11 separates the exogenous and endogenous components of the
trend around each of the six episodes. For every Sudden Stop it plots the smoothed
trend against counterfactual paths in which one shock block at a time is shut down,
each computed under the baseline weight of the endogenous component (7 = 0.69), a
fully exogenous trend (n = 1), and a fully endogenous trend (n = 0). The persistence
of the trend response comes from the endogenous component: with a fully exogenous
trend the counterfactual reverts quickly toward the smoothed path, whereas the en-
dogenous component turns the crisis into a drawn-out decline in the trend. This is
the central mechanism of the paper, through which the business cycle translates into

persistent long-run stagnation.
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Smoothed and counterfactual trend dynamics (In Xt), incl. 1988
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Figure 11: Smoothed and counterfactual trend dynamics

Note: For each of the six Argentine Sudden Stops (rows), the log endogenous trend
In X; around the crisis year. Columns shut down one shock block at a time: trend
shocks, TFP shocks, and financial shocks. In each panel the smoothed trend (solid
blue) is compared with counterfactual patﬁliﬁunder the baseline endogenous-component
weight (n = 0.69), a fully exogenous trend (n = 1), and a fully endogenous trend

(n=0).



8 Concluding remarks

We develop and estimate a framework that links Sudden Stops, imported-capital ac-
cumulation, and endogenous growth to explain why emerging economies combine low
long-run growth, high volatility, and frequent Sudden Stops. In the model, disrup-
tions to investment during a Sudden Stop leave a persistent mark on long-run growth.
Estimated on sixty-five years of Argentine data, the framework lets us measure the
forces behind the trend.

A central innovation of our framework is that it endogenizes the trend through
capital accumulation. Aguiar and Gopinath (2007) argue that the trend volatility
is key for the business cycle of emerging economies. Garcia-Cicco et al. (2010), in
contrast, highlight the role of financial frictions. Our theory brings the two together,
capturing the interaction between trend volatility and financial frictions in a quanti-
tative real model of the business cycle and the long-run behavior of Argentina. The
evolution of the trend is not purely exogenous, but also reflects financial conditions
and investment dynamics. Quantitatively, the movements of the trend are driven by
productivity, while financial factors matter not as a direct source of trend fluctuations
but as the frictions and the imported-capital channel through which those shocks are
transmitted and made persistent.

Our analysis yields three main insights for emerging-market dynamics. First, while
the literature has debated the relative importance of trend versus transitory shocks,
we show that the two are interconnected: because the trend responds to capital
accumulation, even a transitory shock acquires lasting effects. The historical decom-
position of the Argentine episodes illustrates this. During the 1982 crisis, financial
constraints and risk spreads shaped not only the immediate trade and consumption
dynamics but also, through investment, the subsequent path of the trend.

Second, our findings highlight the dual role of financial factors in emerging mar-
kets, both as sources of shocks and as transmission mechanisms. Financial frictions
prove particularly important for imported capital, with a monitoring cost about an
order of magnitude larger than in the domestic sector. This asymmetry creates a
powerful channel through which financial shocks reach the economy beyond their im-
mediate impact: when conditions tighten, the higher friction in the imported-capital
sector magnifies the shock and propagates it to longer horizons through the endoge-

nous trend.
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Third, endogenous growth amplifies crisis dynamics. Without it, the correlation
between output growth and the trade balance would be about fifty percent weaker, so
the feedback between the cycle and the trend deepens the joint movements that define
a Sudden Stop. Models that abstract from this linkage may substantially understate
the cost of emerging-market crises.

Finally, our results point to two directions for future research. First, the external-
ity that runs from capital accumulation to the trend suggests a role for policies acting
on imported capital, such as capital controls on foreign borrowing or tariffs on im-
ported capital goods. These instruments shift the level of the balanced-growth path
rather than pre-empt crises, and a tariff on capital goods can be counterproductive
in the medium run. Because a credible welfare ranking would require a higher-order
solution and the transition path, we leave a formal optimal-policy analysis to future
work. Second, channels other than capital accumulation, such as human capital, tech-
nology adoption, or firm dynamics, likely also link crises to growth, and quantifying

their relative importance across countries could yield further insights.
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A Online Appendix

A.1 Data sources and construction

This appendix documents the source, classification, and construction of every variable
that enters the empirical analysis in Section 2 and the estimation in Section 4. The
cross-country facts draw on three inputs: macroeconomic series in constant local cur-
rency from the World Bank World Development Indicators (WDI), a within-country
spliced panel of merchandise imports by end-use category built from UN Comtrade
and CEPII’'s BACI database, and additional World Bank indicators for external-
debt interest and for research and development (R&D). The Argentine estimation
draws on the long historical national accounts of the Instituto Interdisciplinario de
Economia Politica de Buenos Aires (Instituto Interdisciplinario de Economia Politica
de Buenos Aires (IIEP, UBA-CONICET), 2018). Table 7 summarizes the sources and

the subsections below describe each variable group in detail.

A.1.1 Country sample and classification

We follow the classification of Uribe and Schmitt-Grohé (2017). A country is classified
as emerging if its average PPP-converted GDP per capita over 1990-2017 lies between
3,000 and 25,000 US dollars of 2005, and as advanced if it lies above that range.
Within the emerging group we retain small open economies from Latin America and
the Caribbean, Europe and Central Asia, and the Middle East and North Africa.
For the advanced comparison group we use the developed small open economies of
Garcia-Cicco et al. (2010). The resulting lists are reported in the note to Table 1: 34
emerging small open economies (of which 11 are Latin American) and 14 developed
small open economies. The income and PPP classification is assigned once per country

from these criteria and applied consistently across all cross-country figures and tables.

A.1.2 Sudden Stop episodes

We define a Sudden Stop, following Seoane and Yurdagul (2019), as a year in which
real GDP per capita falls by at least 2 percent and the trade-balance-to-output ratio
rises by at least 2 percentage points. Formally, an episode is a year t with Alny; <
—0.02 and A(tb/y); > 0.02, where y is real GDP per capita (Section A.1.3) and tb/y

is the trade-balance-to-output ratio.
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Two additional rules define the event-study sample. First, a 5-year spacing (“re-
tained”) rule: when two candidate years occur within five years of each other, the
later candidate is retained only if more than five years separate it from the previous
retained episode, so that no two retained episodes lie within five years. Second, an
episode is discarded if its symmetric five-year event window [t — 5, ¢ + 5] falls outside
the sample. Applied to the emerging sample this procedure yields 59 Sudden Stop
episodes. Because individual variables have different coverage, each panel of Figure 1
uses every episode for which the variable is observed over the window: output growth
and net exports are computed on the full set of 59 episodes, export and import growth
on 50, imported-capital growth on 43 (1976 onward), and interest payments on 37.
The category decomposition in Figure 2 uses the 37 episodes with full-window compo-
sition coverage, contrasted with 128 ordinary-downturn years (years of negative real
GDP growth outside Sudden Stops, in 23 countries).

A.1.3 Output

Real output is real GDP per capita in constant local currency units. The series is the
World Bank World Development Indicators (WDI) indicator NY.GDP.PCAP.KN (“GDP
per capita, constant LCU”). Because the series is already expressed per capita, output
growth is the annual log change of the level, and it coincides by construction with
WDI real GDP per-capita growth.

A.1.4 Trade balance, exports, and imports

The trade-balance-to-output ratio (tb/y) is constructed as nominal exports minus
nominal imports over nominal output, all in local currency, from the World Bank na-
tional accounts. Its year-over-year change is the second condition in the Sudden Stop
definition and is plotted as the net-exports panel of Figure 1. The exports-to-output
and imports-to-output ratios (X/Y, M/Y), used in the net-exports decomposition of
Appendix A.3, are formed analogously from the same nominal series.

Export and import growth are annual log changes of the real per-capita series.
Real exports and imports are divided by population to obtain per-capita volumes,

and growth is the log change of those per-capita series.
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A.1.5 Population

Population is total population from the World Bank (WDI indicator SP.POP.TOTL),

complemented where necessary by the Federal Reserve Economic Data (FRED).

A.1.6 Imported capital goods

Imported capital goods are measured throughout the paper by a single within-country
spliced series. It measures imports of capital goods, defined as the sum of two Broad
Economic Categories (BEC) end-use classes: capital goods except transport equip-
ment (BEC 41) and industrial transport equipment (BEC 521). We describe the
classification framework, then the construction of the series, then its coverage rela-

tive to an alternative source.

UN Comtrade, BACI, and the BEC classification. All merchandise trade
data originate from UN Comtrade reporter declarations. The BEC classification par-
titions traded goods by whether their principal use is as capital, intermediate, or
consumption goods. The classes BEC 41 (capital goods, excluding transport equip-
ment) and BEC 521 (transport equipment, industrial) together define capital goods.
BACI is the CEPII harmonization of Comtrade bilateral flows (Gaulier and Zignago,
2010): it reconciles the mirror (importer and exporter) declarations of each flow into a
single cleaned value at the Harmonized System (HS) six-digit level. Capital goods are
obtained by concordance from HS product codes for BACI and from SITC product

codes for the earlier Comtrade vintages.

Construction of the spliced series. The series is built to span the full sample,

including the pre-1996 episodes that predate the BACI era, as follows.

1. BACI-HS, 1996 onward. CEPII BACI HS96 flows (release V202501, 1996-2023,
thousands of current USD) are aggregated to country-year imports by end-use
class through a concordance from HS six-digit codes to BEC. Capital is BEC 41

plus BEC 521. The other classes are intermediate and consumption goods.

2. Comtrade SITC Rev.2, before 1996. For years before 1996 we take UN Com-
trade imports at the SITC (3-digit) level, world partner, from the Rev.2 vintage
(1976-1995), and map them to the same BEC buckets through a documented
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SITC Rev.2 to BEC concordance. The capital bucket reproduces the BEC 41
plus 521 anchor (machinery groups, office and telecom equipment, professional
instruments, and industrial and non-passenger transport equipment such as
goods vehicles, railway stock, aircraft, and ships), while passenger cars are as-

signed to consumption.

. Comtrade SITC Rev.1, for the earliest windows. For 1980s debt-crisis episodes
whose windows predate Rev.2 coverage, we add UN Comtrade SITC Rev.1
imports (1962-1990) through an analogous Rev.1 to BEC concordance. Because
the Rev.1 road-vehicle category mixes passenger cars and commercial vehicles,
we assign to capital only its commercial-vehicle portion, using the commercial-
vehicle share of road-vehicle imports implied by the later Rev.2 classification.
The Sudden Stop composition dynamics are insensitive to this split (within-
country growth correlations above 0.97 whether the category is fully excluded

or included).

. Querlap gate and level rescaling. On the 1996-2004 window, where BACI-HS
and Comtrade-SITC both exist, we compare the two capital series within coun-
try. They comove closely on within-country growth and shares, with a stable
per-country level offset. We therefore accept the splice for growth and share
objects and, for levels, rescale the pre-1996 Comtrade level onto the BACI
scale by the per-country median overlap ratio (a global median ratio where a
country has too few overlap years), so that the pre-1996 level is continuous
with BACI. An analogous within-country overlap gate certifies the Rev.1 series
against Rev.2 before it is spliced in, and non-reconciling countries are excluded

from the spliced panel.

. Precedence and provenance. Where more than one source covers a country-year,
precedence is BACI-HS, then SITC Rev.2, then SITC Rev.1. The provenance
of every observation is recorded, so that each country-year is attributed to a

single source.

Coverage and an alternative source. This series is used for every object in the

paper that involves imported capital: the imported-capital panel of the event study

(Figure 1), the import-category decomposition (Figure 2, capital versus intermediate

versus consumption), the R&D-reliance measure (Figure 3), and the recovery scatter
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reported in the text. Its pre-1996 depth is essential: it covers the imported-capital
collapse of the major early debt-crisis episodes, for example Chile 1982, Brazil 1983,
and Uruguay 1983. These are missed by the post-1996 BACI data and by SITC
Rev.2 alone, whose reporting for these countries begins only in the mid-1980s, and
are recovered here through SITC Rev.1l. On the 1996-2004 window where the pre-
1996 Comtrade series and BACI overlap, the two track each other closely within
country, with a median growth correlation of about 0.9 and a level correlation of

0.98, which is why we splice them for the within-country event studies.

A.1.7 Other import categories

Intermediate and consumption imports, used alongside capital in the category decom-
position of Figure 2, come from the same spliced series described above. For BACI-HS
years they are the HS six-digit to BEC intermediate and consumption classes. For
the pre-1996 Comtrade extensions they are the corresponding SITC Rev.2 and Rev.1
to BEC buckets (intermediate covers crude materials, fuels, intermediate chemicals,
manufactured materials, and parts; consumption covers processed food and beverages,
household goods, passenger cars, and other final consumer manufactures). Shares are

computed against total merchandise imports.

A.1.8 Interest payments

The interest-payments-to-output ratio (rb/y) is interest payments on external debt
from the World Bank International Debt Statistics (indicator DT.INT.DECT.CD, cur-
rent US dollars) divided by GDP in current US dollars (WDI indicator NY.GDP . MKTP.CD).
In the event study of Figure 1 it is shown as the change from the pre-crisis (¢t — 1)
level, in percentage points of GDP. This variable also enters the Argentine estimation

(see below).

A.1.9 Research and development expenditure

R&D expenditure over GDP is the World Bank WDI indicator GB.XPD.RSDV.GD.ZS
(gross domestic expenditure on R&D as a percent of GDP). The reliance figure reads

the country-level mean of this series over the sample period.
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A.1.10 Argentine estimation data

The model is estimated on Argentina over 1951-2015. The national accounts come
from the Instituto Interdisciplinario de Economia Politica de Buenos Aires (Instituto
Interdisciplinario de Economia Politica de Buenos Aires (IIEP, UBA-CONICET),
2018), which provide long historical series that separately measure domestic and im-
ported investment in transport material and in machinery and equipment. This sep-
aration is what allows us to discipline the domestic and imported capital sectors of
the model independently. Total imported investment is the sum of imported trans-
port and imported machinery and equipment; domestic investment is the sum of
construction, domestic transport, and domestic machinery and equipment.

The estimation uses eight observables, all in per-capita terms and, except for the
two ratios, in natural logs: (1) GDP growth (g,); (2) private consumption growth
(gc); (3) domestic investment growth (g;,); (4) imported investment growth (g;,);
(5) the trade-balance-to-output ratio (tb,); (6) the growth rate of the relative price of
imported capital investment goods to the GDP deflator (g, ); (7) the world (U.S.) real
risk-free interest rate (Ry); and (8) the ratio of net interest payments on the foreign
net asset position to output (rb,). Output, consumption, and government spending
are deflated by the GDP deflator; domestic and imported investment are deflated by
their own deflators, so all deflators are Fisher-chained indexes. The relative price of
imported investment is the implicit deflator of imported investment (nominal over real
imported investment) divided by the GDP deflator. The real risk-free rate is the short-
term U.S. nominal rate from Jorda et al. (2019), made real by subtracting current
U.S. CPI inflation and then demeaned. The six Argentine Sudden Stops obtained
by applying the definition of Section A.1.2 to these data are 1959, 1976, 1982, 1988,
1995, and 2002. Figure 13 plots the eight observables together with their smoothed
counterparts, and Figure 12 shows the relative price of imported investment, which
rises around the 1982, 1988, and 2002 crises.
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Relative price of imported investment, Argentina

1t
N
Q
S 05
[0}
Q
s
o 0r
=2
©
Q
o 051
kel
'1 C I I I I 1 I
1950 1960 1970 1980 1990 2000 2010

year

Figure 12: Relative price of imported investment in Argentina

Note: Log relative price of imported investment goods in Argentina (the series In Py
used in the estimation), from Instituto Interdisciplinario de Economia Politica de
Buenos Aires (ITEP, UBA-CONICET) (2018). Dotted lines mark the Argentine Sud-

den Stops. The series trends down over the sample and rises around the 1982, 1988,
and 2002 crises.
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Figure 13: Observable variables and smoothed variables

Time series used in the Bayesian estimation: output growth (g, ); private consumption
growth (g.); domestic investment growth (g;,); imported investment growth (g;,); the
trade-balance-to-output ratio (tb,); interest payments (rb,); the growth rate of the
relative price of imported capital investment goods to the GDP deflator, demeaned
(gp;); and the risk-free interest rate (Ry). The blue line is the data; the gray dashed
line is the smoothed variable.
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Table 7: Data sources and construction: summary

Variable Source Coverage Used in
(years)
Real GDP per World Bank WDI 1960-2018  SS definition; Fig. 1, 5
capita (NY.GDP.PCAP.KN);  constant
LCU, per capita
Trade balance / World Bank national accounts; 1960-2018  SS definition; Fig. 1
GDP nominal (X — M)/Y, LCU
Exports / GDP, World Bank national accounts; 1960-2018  Appx. A.3
imports / GDP nominal ratios, LCU
Exports, imports World Bank national accounts 1960-2018  Fig. 1, 5; Appx. A.2
per capita and population; real, per capita
(log growth)
Imported capital Spliced CEPII BACI-HS and 1962-2023 Fig. 1, 2, 3; recovery scatter
goods UN Comtrade SITC Rev.2 /
Rev.l (Gaulier and Zignago,
2010); BEC 41+521, overlap-
gate rescaled
Intermediate, Spliced BACI-HS and Com- 1962-2023 Fig. 2
consumption trade SITC; BEC end-use
imports classes
Interest pay- World Bank IDS 19702018  Fig. 1; estimation (rby)
ments / GDP (DT.INT.DECT.CD) over GDP
(NY.GDP.MKTP.CD); current
USD
R&D expenditure  World Bank WDI  country Fig. 3
/ GDP (GB.XPD.RSDV.GD.ZS); percent mean
of GDP
Population World Bank WDI 1960-2018  per-capita conversions
(SP.POP.TOTL) and FRED;
total population
Argentine na- IIEP  (Instituto Interdisci- 1951-2015  estimation; Fig. 5
tional accounts plinario de Economia Politica
de Buenos Aires (IIEP, UBA-
CONICET), 2018); domestic
vs. imported transport and
equipment
U.S. risk-free rate  Jorda et al. (2019); short-term  1951-2015  estimation (Rjy)

nominal, real ex-post (CPI)
and demeaned

A.2 Some facts during Sudden Stops: Emerging markets

The following figure complements the analysis in section 2.
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Figure 14: Detrended exports and imports during a Sudden Stop in emerging coun-
tries

Note: The period 0 identifies the year of a Sudden Stop episode. The figure presents
mean values of percentage deviations of imports and exports from a linear trend in a
sample of 59 Sudden Stops.

A.3 Decomposition of the net-exports reversal

Since net exports over GDP is the difference between the export- and import-to-GDP

ratios, its change is the exact sum of two contributions,

X-M\ __ Xy X . My Mia
A( Y )t_ (Y% Yt—l) <Y§s Yio1 :
A g

- 4

vV vV
export contribution import contribution

Figure 15 reports the average of the two contributions around the Sudden Stop. At
impact the reversal, about 7.1 percentage points of GDP, comes mostly from the fall
in the imports-to-GDP ratio, about 4.3 percentage points (three-fifths), while the rise
in the exports-to-GDP ratio accounts for the remaining 2.9 percentage points (two-
fifths). This ratio decomposition, if anything, understates the role of imports: because
output falls during a Sudden Stop, the export-to-GDP ratio rises mechanically even
when export volumes do not, so part of the export contribution reflects the contraction

of GDP rather than an expansion of exports. Consistent with this, in volume terms
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real imports collapse by about 25 percent at the crisis while real exports are essentially

flat, so the reversal reflects the compression of imports.

Decomposition of the change in net exports

pp of GDP, annual change

years to the sudden stop

I Exports (AX/Y) IlImports (-AM/Y) —=—Net change (total)

Figure 15: Decomposition of the change in net exports over GDP

Note: Year-over-year change in net exports over GDP around emerging-market Sudden
Stops (59 episodes), split into the export contribution X;/Y; — X;_1/Y;—; and the
import contribution —(M;/Y; — M;_1/Y;_1). The black line is the total change. Bars
in percentage points of GDP.

A.4 Decomposition of the change in total imports

We complement the net-exports decomposition above by splitting the year-over-year
change in total imports around a Sudden Stop into the contribution of imported
capital goods and that of all other imports. Figure 16 reports it. Although imported
capital represents between about 13 and 29 percent of imports across our sample, it
falls more than proportionally at the crisis and accounts for roughly 30 percent of the

total-import collapse in the Sudden Stop year.
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Decomposition of the change in total imports

% of previous-year total imports

years to the sudden stop
B imported capital ~ Other imports —e—Net change (total)

Figure 16: Contribution of imported capital versus other imports to the change in
total imports

Note: Year-over-year contribution to the change in total imports around emerging-
market Sudden Stops (43 episodes with imported-capital data), as a percent of the
previous year’s total imports. Each bar splits the change into an imported-capital
component and all other imports, from the same spliced UN Comtrade and CEPII
BACI source used throughout the paper, so the two sum to the total change (black
line).

B Model derivations

This appendix collects the derivations referenced in Section 3.

B.1 The entrepreneur’s optimal contract

This subsection derives the optimality condition (11) of the main text. The contract
between an entrepreneur and the risk-neutral foreign lender specifies a loan rate, a
default threshold, and a leverage ratio, expressed through the functions I' and G

introduced in the Entrepreneurs subsection. Using © for the standard Normal CDF,
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GG admits the closed form

1.2, —~N
, S0 — log i
~N J _ 27 w,t 41
G(Wj41,00,) =1-0 ( 7 .

Let R;-V’l be the loan return that gives the risk-neutral lender zero expected profits.
Entrepreneurs with productivity below the threshold default and the rest repay. In
default the lender pays the monitoring cost and seizes the remaining assets. The

zero-profit condition is

N
[1— F(@ﬁs-yl)]RNlB i1t (1— :Ukj)/ o W;VdF(Wév)Rj,t—&-l%tKj t+1 = Rt+1B] t+1>
° 22)
where 1 — py; is the fraction of the return the lender recovers in default and the
right-hand side is the cost of the funds raised. The default threshold &%, | is defined
by

Jrt+

N, N N
Rg t+lBJ t+1 — wj,t+1Rj7t+1qJ tKJ t+1>

so that below @;Yt 41 the return on the purchased capital is insufficient to repay the
loan. Substituting the definitions of I' and G, the zero-profit condition can be written

in terms of the threshold rather than the loan rate,

R'7t+1 _ .
—fgt—f—l F(wﬁ—l-laO'cju,t) — i G(w ]Nt+17 wt) q]tK b1 = BJJ\;H (23)

The entrepreneur chooses the leverage ratio qj]’\i = Bﬁ +1/Njt+1 and the default

threshold to maximize expected net worth subject to (23):

R
max ]Et{RJtH (1-I(& j\{tﬂ’ +) (1+§ ")

N ~N
RATRATE! t+1

15t

Rjti1 |, - _ i
2 D@02~ i@ o) (1 68 - cN] } .

The first-order conditions deliver the optimality condition (11) reported in the main

text.
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B.2 Consolidation of the resource constraint

We obtain the aggregate resource constraint (20) by substituting the producers’ prof-
its and the entrepreneurial transfers into the household budget constraint (2) and
imposing the equilibrium factor-payment conditions.

The domestic investment producer and the two capital producers earn
Wrae = pailas—=Warhar, i = ke — e K50(1=0k5) = Pielje,  j = {i,d}.

The net transfer from entrepreneurs to households in sector j is Tj; = V;; — Nj 41,
with V;, given by (14). Using the return identity R;,q;,—1K;; = (rj,t+qj,t(1—§kj))Kj¢
implied by (10), the financing identity N;;11 = ¢j+Kj1+1 — Bjes1 from (9), and

denoting the resource cost of monitoring by
Wiyt
Mjs = pix / wdF(w) Rjiqje-110,
0

the capital producer’s profit and the transfer collapse, once the ¢;(1 — d0x;) K, and

¢+ K1 terms cancel, to
Wije + T = 75K — Pielje — ReBjy + By — My

Substituting Ay = gy + g + Uy + T + T — Sp into (2) and summing
across agents, the labor payment W hy, cancels with II;4;, leaving the domestic-
investment value pg /4, which in turn offsets the term —F;/;; in the sectoral sum
since Py; = pas. The remaining factor payments vanish through the final goods firm’s
zero-profit condition,

Yi=ri Ky +raiKae + Wyihy,.

Collecting the cross-border flows into the trade balance,
TBy = RDy — Diy1 + R(Biy + Bayg) — (Bigt1 + Bagi),
the household budget constraint reduces to

Co+ Pl +Si+TBy =Y, — (M;y + May).
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Adding pg.1q; to both sides and using the definition of measured output, GDP, =
Y: + pailar — Miy — Mgy, yields the resource constraint (20).

B.3 Equilibrium conditions
B.3.1 Equilibrium equations

Household’s problem:

R A
S fit d,t s
v | Cr —aCiq — Xt—lw_ - Xi—= = /\tthp
f

Wd

. K A .
Vg <Ct —aCi_y — Xt—lﬁ - Xt—lﬂ) Xt—lhff; t= Wf,tAtXt_—Ub

Wy Wy
he A
~ f7t d7t wd_l _ —0
v | Cr—aCioy — Xy —— — Xy —— th1hdt = Wd,t)\tth;
Wy Wy ’

At = B9, RialBe [Nya],
Ci+ DRy = Waihay +Wyihyy + Diyr + Ay,

Ny = Wy p + Wygy + g + Tip + T — St

Final goods producer:

rar = a(1 — 7)(Xthf,t)thl_W_machﬁ_l’
Wi = aﬁKgﬂ(Xthf,t)%lXta

rig = ar(1— ) (Xehype) K77 (1 — ay)E K

Y, = at<Xthf,t>’thli’ya

Ky = (a Ky + (1= an) (B KG)™ )
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Imported capital producer:

K;
Gt — Alt[l + P, t+1< ,t+1>] —

Ky
Ai+1 Kitqo Ko\ K42
B 07 (g ) — A [(1— 00— 0(K2) gy (Hiasz) Ko,
v At 9o | Gn ki) e | ( ki) K41 T ki K/ K
Ai7t = Pi,ta
K;
Kip1 = Kit(1 —0pi) + Ly — @(K—tﬂ) Ky,
it
Hki,t = Qi,tKi,tJrl - Qi,tKi,t(l - 5k7;) - Pz',t]i,t-
Domestic capital producers:
Kiia
th_Adt[1+q)de+1( Kg, )} -
Ai+1 Kati2 Ko\ Kav2
208007 (gl — ) — g (1 o) 0(52) 4 gy (Kawiz) Kacsa] )
tB—— N 9ot | daes( kd) i1 | ( kd) Kare + P, Karer) Koo

Ad,t = Dd,t,

K
Ko = Kau(1 — 0pa) + Loy — (I)( Iz.tH)Kdt?
dit

it = qaiKari1 — qaiKa (1 — Oka) — Paslas.

Imported capital entrepreneurs:

Tidt1 + Qi1 (1 — Ok;)

Ri,t+1 == 3
qit
R;
A | @y001,0L) = GG o) | (14 ) = 5
1
Ri 411 K1 _ ; }
E, | it o pyg g )| =
t{ Ryt 1N ( ( A t))
B 1-F (@i,t+1agfj,t)
t — N — — N
1 — F (@ig41,00 ) = pki@igsr Fo (@341, 0% )

@it Kiti1 = Nigy1 + Bigia,
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Ni,t+1 = 76 [Ri,tQi,t—lKi,t - RtBi,t - ,Mkz'/ WdF(W)Ri,tqZ’,t—lKi,t:| + WEi,t-
0
Domestic capital entrepreneurs:

Tai+1 + Qag+1(1 — Oga)
qdt

Ryt =

R ~ -
—Pf’tﬂ [F(Wd,tﬂy Ui,t) — 1kdG (a1, O-Z,t):| (14 <) = Sar
t+1

Rat11qatK a1 _ d 1
E : ——— 1-T (@ , O, =
t { Ri41Ng 11 ( bt t))

E

1-F (‘Dd,t-i-la Ug,t)
1-F (@d,t—i-la Ug,t) — Prd@d,t+1F (@d,t+1a Ug,t)

GitKat+1 = Nagy1 + Baiga,
Nati1 =°° |:Rd,th,t—1Kd,t — RyBg; — pira /Owdvt WdF(W)Rd,th,t—le,t:| +WEq;.
Domestic Investment producer:
Loy = af (hay)?,

Myas = pasal(hat)’ — Warhas,
I

Was = ppagor.
dit = PPd,t hd,t
Exogenous shock processes:
In(gi41/9) = pgIn(g:/9) + €lr1; € ~N(0,07);  |pgl <1,
1 _ a,ad a . a 2\ .
N1 = Pa Ny + pPoad€iis + €4iq; € ~N (0,0'a) : lpal < 1,
Inagir1 = paalnag: + pad,aﬁff{i + e et ~ N (0,02,); |paal < 1,

v =plnv+e; € ~N(0,02); |p] <1,
In 1 = puIn g + €4 e ~ N (0,03) ; lpul <1,

In Ry = prymRyy + 65 6/ ~ N <070§zf> ; R, <1,
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In (pi,t-‘rl/ﬁ) = Pp In (pz,t/ﬁ) + 6f+1; Ef ~ N (07 0-12)) ; |pp| < 1a
Inol,, = (1—=p)Inp, +pLInol,,_ +nieqs; € ~N(0,027); b <1,
nol, = (1—pd)Inpl+pilnod | +nleq; € ~N(0,02%);  |pd <1,

Str1 = (1= ps) Sy + psse + €515 € ~N(0,02);  |ps| <1.

Definitions:
-1
Ry = Ro,tflem )

R, =R "+ Ry +vYp +

exp (dt+1 + Bt—i—l — (CZ—’— B)) — 1

vy

o511

B, = B;; + Bgg,

J
Uw,t

. 1 By + 1 Z} 2
F(Wjt41,054) = O ( Og(wNH)A 2(%it) for j =1,d,

J

; 102 )? — log @,
G(Wj41,05,) =1— 0 (2( ) OBy for j =1i,d,

J
Uw,t

(@11, Ui;,t) = j 1 (1= F(@j441, Ufj,t)) + G(@j41, Ui,t) for j =1i,d,

1 €
Ti,t = (1 - m) Vi,t - wiXt—la
1 [
Td,t =(1- m Vd,t - det—la
V%,t = Rz‘,tQi,t—le‘,t - Rth‘,t - Mkz‘/ WdF(w)Ri,tQi,t—lKi,t:
0

W, ¢
Vd,t = Rd,th,t—le,t - Rth,t - Mkd/ WdF(w)Rd,th,t—le,ta
0

1-n

- NN
X, =T} {(aleﬁ +(1—ay) <Et—1Ki,t> ) } ;

TB, = RDy — D11 + Ri(Bit + Bayt) — (Bit+1 + Bagt1),
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‘Di,t ‘Dd,t
GDP, =Y, +patlis — Mki/ wWdF (w)R; 1qi1—1Kip — ,ukd/ wdF(w)Ratqat-1Kat-
0 0

B.3.2 Stationary equations

There are three sources of growth in the model: the trend in the imported investment
price (P, ;) given by Z;, the trend productivity shock I'; and the trend of the economy
X;, which depends on capital accumulation and I';. The corresponding growth rates
are gz, g¢ characterized by equation 17, and g, ;.

In order to solve the model, we need to stationarize the equilibrium equations
from section B.3, dividing each variable by the corresponding trend. In general, we
adopt the notation of working with capital letters for growing variables and lowercase
letters for detrended variables. We make an exception for ¢; ; and A; ; whose detrended
versions are ¢;; and /~\i7t.

First, from equation 20 we need each component of domestic absorption to grow
at the same rate as output, X;_;. In particular, P;,I;; has to grow at rate X, ;g=;.

This outcome happens only if the trend of imported investment is given by 2= and

St—-1
gzt
g=t"

Notice that this fact is consistent with the data. In the dataset, we see that output,

the growth rate of imported investment is

consumption, domestic investment, and the trade balance have a similar growth rate,
close to 1 percent on average, in the whole period. This growth rate is g — 1 in the
model. However, the imported investment grows at an average rate of 3.6 percent and
the imported investment price grows at —2.4 percent, which means the gross growth

rate of imported investment prices is 0.9756 on average what we call g=. Then we have

gzt

=i 1.035, very close to the empirical gross growth rate of imported investment.

Since the price of domestic investment does not grow, the trend in domestic in-
vestment, and then, the one in domestic capital, is equal to X;_;.

We follow an analogous approach to find the trend of the rest of the endogenous
variables. The complete set of stationary equilibrium equations is the following.

Household’s problem:

Gzit—1 wy Wy
wy wq i
Ci—1 hﬁt hd,t hwf—1 . A\
Vel ¢ —« - — — it WreAL
Gzt—1 wy Wq
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At = BRi119, 7 B [Mia]
e+ diRy = wyhyy + warhar + div1 e + At;
At = it + Thdt + Trae + tie +tar — St

Final goods producer:

Tiy grows at rate Z;,_1. Wy, K; and Y; grow at rate X; 1. rg; does not grow.
ras = (L= 7)(gachse) ki ki

Wy = atfyk:tl_w(gx,thf,t)w_lga:,ta
rig = ap(1 =) (goehype) Tk 71— an)kly

Ve = ar(Gashy) ki
1
k’t = ((llk’g; + (]. — al)kff;) H1

Imported capital producer:
gi+ and A;; grow at

( it+1 @)} _
z t 9=t

A =4 [ ~ k; .

E.( t+1 95t (Qi,tJrl(l — Oi) — N [( —Opi) — @ ( 2 9 ’tH)

At Qg,t k; 41 9=+
P ( it+2  Gattl k; 42 Gzit41 ] )
k.
S\ Kip1r G244 ) Kigr1 9z

Here, we have the following: I;; and K;, grow at rate: )E(t:l

rate =, 1. II; grows at rate X, 1,

qi,t - A |:1 + ®k‘ 1

Ai,t = DPit,

ki,t—l—lg L= kio(1— 6pi) + 450 — (b( it 7t>ki,t7

=t k’i,t g=t

~ Gzt ~ .
Tkit — Qi,tki,t—i-l - Qi,tki,t(l - 5ki) — Piilit-

=t

72



Domestic capital producers:

Qd.t, Par and Ay do not grow. Ky, 14, and Il;, grow at rate X;_q,

Ka,t+1
/ ) —
qdr — Nay [1 + Py ( Fas Gait || =

A k
At kd,t—i—l

kq k

/ 442 d,t+2

+®kd t+1 <k gl’,t+1 k gl',t+1:|
' d,t+1 d,t+1

Ad,t = Pd,t,

) k
kat1192 = Kar(1 — Oa) + ias — ‘I>< Zt+lgac,t>kd,t
it

Tkt = Qatkd 119t — qatkat(l — Opa) — TasDdr-
Imported capital entrepreneurs:

R; 41 does not grow. Ny, B;;, and WE;, grow at rate X,_j,

Ripv1 Tigr1 + Gigrr (1 — 0kg)

)

9=t it
Ri,t+1 _ i _ i o
R (@i p41, UW,t) — i G (@i 41, Uw,t> (14 Git) = Sias
t+1
Ri141Gitkii _ ; }
E, | =—————— (1 — ' (@ 441, 0, =
' |:Rt+1ni,t+lgE,t ( ( o t)>
E 1-F ((Z)i’tJrl, 0-2),1‘,)
"l1-F (@441, 00, 4) — pri@ip1Fo (@411, 00 4)

Gitkirr = (Migs1 + bits1) 9=,

Jit—1K; Wit
Nitr19zt = V° [Ri,tq L <1 — ,Uki/ wdF(w)) — Rtbi,t:| + we; 4.
0

g=t—1

Domestic capital entrepreneurs:

Tai+1 + Qag+1(1 — Oka)

qd.t

Rit1 =

Ryt

R [F(@d,tﬂ, Uz,t) — p1kaG (@a 11, Uz,t)] (14 Sae) = Sa,
t41
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Rarv1qaikarsr o /o d _
Et[ Rivingis (1 F(Wd’tﬂ,aw’t))} a

1-— F ((Dd7t+1, O'g’t) ]

1-F (@d,tﬂ, ait) — Pkd@dt+1 b ((Dd,t+17 Ug,t)

E

qatkae+1 = Nag+1 + a1,

Wd, ¢
Ngt+19xt = o le,th,t—lkd,t (1 - ,Ulcd/ WdF(W)> - Rtbd,t:| + weg,.
0

Domestic investment producers:
iat = 0d0dtGet(Pat)’,

Trdt = pd,tid,t - wd,thd,t7

B Ut
Wyt = de,th—'
d,t

Exogenous shock processes: see section B.3.
Definitions:

T;+ and Ty grow at rate X, ;.

~1
Ry = Ry,

Ro,t — R* —+ Rf’t + de exp (CZt+1 + Bt—l-l — (CZ—'— T))) — 1 -+
Yy [eXP (ye — ) — 1] ;
b = bit + bay,
. log (@, + L(g7 )2
F(@ji41,00,) =© < Og(wﬁﬂ)j (%) ) for j =1,d,
Uw,t

ol )2 —log @,
(w,t) : g Wj,t+1 for j = i.d,

N |

g,

G(@j 41, UZ;,t) =1-0 (

w,t

F((Dj,t-i-l?gz),t) = wjer1 (1 — F(©j441, UZ;,t)) + G(Wje41, UZ;,t) for j =1,d,
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Wit
9dpy = Yy + taePar — Hki / wdF(w)R;;
0

qz’,tqki,t

g=t—1

Y

wd,t
Vit = Rarqat—1kar — Ribasr — Mkd/ wWdF(w) R 1qat—1kar,
0

B 1 71-7m
Gex = 05" [ (ks + (L= an) ()5 ]

thy = Rydy — dis19us + Ri(biy + bat) — (bitr1 + bat1)Gar

B.4 Estimation

g=t—1

Wt
/ WdF<W)Rd,th,t71kd,t-
0

Table 8: Priors and estimation results: Measurement errors

Prior Posterior

Dist. LB UB Mean s.d. Mean Median 10% 90%
Ty IG 0.001  0.0025 0.00 0.00 0.00  0.00
Je IG 0.001  0.0025 0.02 0.02 0.01  0.02
g, | 1G 0.001  0.0025 0.04 0.04 0.03  0.05
i, IG 0.001  0.0025 0.00 0.00 0.00  0.00
th, | 1G 0.001  0.0025 0.00 0.00 0.00  0.00
rb, | 1G 0.001  0.0025 0.00 0.00 0.00  0.00
g | 1G 0.001  0.0025 0.00 0.00 0.00  0.00
Ry | 1G 0.001  0.0025 0.00 0.00 0.00  0.00

Note: Posterior distributions from a random walk Metropolis-Hastings algorithm of
990,000 draws per chain across two chains, discarding the first half of each chain as

burn-in.
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B.5 Quantitative results: Variance decomposition

In the following table, we present the decomposition of transitory shocks’ contribution

to the volatility of each observable variable.

Table 9: Variance decomposition, disaggregated shocks (%)

ShOCk gy gc g’id g'Lz tby rby
a; 16.9 10.0 3.3 0.7 2.1 2.4
ad, 0.1 0.3 2.8 0.0 0.9 0.5
ewad 63.0 47.8 66.1 2.6 25.6 16.7

Transitory 80.0 58.1 72.2 3.3 28.6 19.6

B.6 The interaction between the trend and financial factors:
Supplementary figures

In this section, we present the impulse response function of the interest rate, invest-
ment, and debt to a one standard deviation shock in the spread (i), the risk-free

rate (Ry,), or risk (0!, 0f), to complement the analysis in section 6.2.
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Figure 17: Impulse response function (in %) for the interest rate, investment, and
debt

Note: Ry, iq¢, tit, dey1, and byy1 impulse response function as percentage deviations
in % from the steady state to a one standard deviation shock in ., Ry, ot and of.

B.7 Anatomy of Sudden Stops: excluding the 2002 episode

The 2002 crisis is the largest Sudden Stop in the Argentine sample and dominates
the cross-episode averages, in particular for imported investment. Figure 18 repro-
duces the model-versus-data comparison of Figure 9 dropping 2002 from the data.
The average impact fall of imported investment in the data shrinks from about 54
to 38 percent, moving toward the model, while the other variables are essentially

unchanged. The simulated model moments are the same as in Figure 9.
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Figure 18: Model versus data around Sudden Stops, excluding the 2002 episode

Note: As Figure 9, but the Argentine data mean and Fone-standard-deviation band
exclude the 2002 episode (five episodes: 1959, 1976, 1982, 1988, 1995). The simulated

model moments are unchanged.
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