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This issue of the Research Highlights reviews
the following subjects that have been
recently analyzed at the Central Bank of
Chile (CBQ):

e Where is the Inflation? The Diverging
Patterns of Prices of Goods and
Services.

e Business Cycle Asymmetry and Input-
Output Structure: The Role of Firm-to-
Firm Networks.

e From Dominant to Producer Currency
Pricing: Dynamics of Chilean Exports.

Where is the Inflation? The Diverging Patterns of Prices of Goods and Services

In recent years, and in view of the behavior of
prices on a global scale, concern about inflation has
once again taken center stage in the international
public discussion. In this regard, there has been
growing interest in a more careful and detailed
analysis of price dynamics, of the differences in
behavior between different types of goods and
services, and of the way local prices are affected
by global trends.

Contributing to this debate, in the working paper
"Where is the Inflation? The Diverging Patterns of
Prices of Goods and Services", Central
Bank economists Gent Baraj, Guillermo
Carlomagno and Juan Marcos Wlasiuk
present, for a broad sample of countries,
a series of stylized facts on relative
prices across countries and sectors, and
assess the relevance of local, globaland |,
sectoral factors in explaining aggregate
CPI and its main components. 9%
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For their analysis, the authors construct a

new database of disaggregated monthly 3%
CPI data for 44 countries between 1996

and 2022. The sample includes most of %%
the developed economies, as well as

some emerging economies. The authors 1997
not only aggregate and consolidate the
publicly available information, but also
adjust it in order to make it comparable ~ 40%
and with homogeneous criteria, taking
into account the methodological
differences and expenditure patterns
between countries. Thus, the CPIs are
broken down into 93 components with  10%
a common methodology and a precise
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“Over the twenty-five years under analysis, systematic differences are found
around the world in the behavior of inflation for the four main CPI components.”

e F00ds, Alcohol and Tobacco

definition. These components are then aggregated
into 10 intermediate indexes for each country, which
in turn can be divided into four main categories:
Energy; Industrial goods (excluding Energy); Foods,
alcohol and tobacco; and Services. The database
allows for international comparisons of inflation
dynamics free of methodological, structural, and
weighting differences. This extends the evidence

Figure 1: Median inflation of main CPI components,
1997-2022
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available in previous literature, as it allows for a
more granular analysis and for a larger sample
of countries.

A first message of the paper is that there is a clear
co-movement in inflation among the 44 countries
analyzed, in terms of both the aggregate CPI and
its components. Thus, in most countries inflation
trended downward since the mid-1990s,
and especially after the Global Financial
Crisis (GFC) of 2009. This global pattern
was recently reversed during the Covid-19
pandemic, with inflation rising sharply in
the last two years. Thus, average annual
inflation for the median base country fell
/ from 2.3% between 1997-2009 to 1.7%
in 2010-2019, before rising to 3.5% in
2020-22. In disaggregated terms, the fall
in inflation in the decade following the
GFC was mainly due to the performance of
services inflation, while the rise associated
with the pandemic is mainly explained by
energy prices.
2022
A second message is that over the two and a
half decades analyzed there are systematic
differences in the behavior of inflation for
the four main components of aggregate CPI
(figure 1). These differences are observed
in average levels, as well as in volatility
and cyclical dynamics. Thus, while average
annual Energy inflation of 1997-2022 was
almost 4% and highly volatile, the average
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annual inflation of Industrial goods barely reached
0.8%, and was much more stable. The average
inflation of Industrial goods was also much lower
than that of Foods (2.8%) and Services (2.7%).
These differences are associated with relative
price trends, reflecting different forces such as the
dynamics of technological change and the evolution
of households' spending patterns.

A third message, obtained from a dynamic factor
model, is that in statistical terms, international
factors play a predominant role in the behavior of
the main inflation categories, especially Energy

and overall inflation. This is consistent with the
cross-country co-movement in inflation described
above. Interestingly, local factors tend to have more
weight in non-energy industrial goods inflation,
while the influence of the global factor is greater
in services inflation.

To summarize, the study shows that inflation patterns
show important similarities across a broad sample
of countries, both in the moderation of inflation
over most of the last three decades and in the
recent acceleration associated with the pandemic.
In addition, a disaggregated look at the behavior of

inflation shows systematic differences among its
various components, again reflecting global patterns
that are associated with changes in relative prices.
These stylized facts, as well as the new database to
describe them, provide a valuable starting point to
improve our understanding of inflation dynamics
and the local and global forces behind them, and
thus improve the ability of central banks to conduct
monetary policy.

Business Cycle Asymmetry and Input-Output Structure: The Role of Firm-to-Firm Networks

It is a generally accepted fact that recessions are
shorter and more severe than expansions, i.e.,
they are “sharper”. This asymmetry leads to a
negatively-skewed distribution of real GDP growth
as documented in, for example, Ordonez (2013).
The primary explanation for this in the literature
is the existence of financial constraints (Ordonez,
2013; Jensen et al., 2020). In the paper “‘Business
Cycle Asymmetry and Input-Output Structure: The
Role of Firm-to-Firm Networks ” economists Jorge
Miranda (Central Bank of Chile), Alvaro Silva
(University of Maryland), Eric Young (University
of Virginia and FRB of Cleveland), offer a different
explanation for this asymmetry, based on the
empirical importance of sectoral shocks and the
structure of input-output connections.

The authors use two different types of data to
show empirically their main message. First, using
OECD domestic input-output data, they show
that—controlling for other important cross-country
characteristics— countries in which more input-
output connections are active (denser networks)
display more negatively-skewed business cycles,
as expressed by a more negative skewness of the
cyclical component of real GDP for the period 1985-
2019. Second, the authors use administrative data
on Chilean firm-to-firm transactions to examine the
relationship between firm-level interconnectedness,
as described by the total degrees of the firm—defined
as the total number of suppliers and customers the
firm has—and firm level resilience to negative
shocks. In particular, they measure firm-level
output (sales and employment) growth skewness
and show that, controlling for covariates, firms with
a larger number of suppliers and customers display
a more negatively skewed distribution of output
growth (figure 2). They then study the performance
of more interconnected firms during COVID-19.
They show that, controlling for other firm-level
covariates, firms that had more connections during
COVID-19 experienced larger declines of sales,
value-added, and employment in the second quarter

"They show that more connections amplify the adverse effects of negative
productivity shocks, creating a more negative skewness of output, if inputs are
gross complements; the opposite holds if firms are more flexible in substituting

their inputs.”

0f 2020. They also find that, during the recovery
period, more connected firms were able to grow
slightly faster than less connected ones.

The authors go on to explain the evidence and
quantify the role of networks in a production
network model with firms connected through
intermediate input purchases. Their approach
follows closely Baqaee and Farhi (2019), in
which non-linearities in production are capable
of generating asymmetric business cycles out of
symmetric idiosyncratic technology shocks. By
extending the analysis in the cited paper, they
demonstrate the role of network density—the
number of active input-output links—in amplifying
or mitigating negative productivity shocks. They
show that more connections amplify the adverse
effects of negative productivity shocks, creating
a more negative skewness of output, if inputs are
gross complements; the opposite holds if firms
are more flexible in substituting their inputs. The
intuition behind the results lies in the strength of
sectoral/firm-level price and quantity adjustments.
In the model, price adjustments depend only on
the network structure to a first order. Quantity
adjustments, also to a first order, depend on the
network structure and on the flexibility in substituting
inputs. If inputs are gross complements, a negative
productivity shock in the dense network generates
a Baumol-cost disease mechanism in which the
sector hit by the negative shock becomes larger in
the economy, relative to a sparser network.

They then perform two quantitative exercises to
understand the drivers of macroeconomic skewness

and firm-level responses to negative productivity
shocks. First, they calibrate the model economy to
match the production network of the 46 countries
in their sample. They show that the model delivers
a relationship between network density and
skewness of real GDP that is qualitatively, but
not quantitatively, similar to that in the data. The
second quantitative exercise uses the firm-to-firm
network structure of the Chilean economy before
COVID-19.

They investigate the ability of the model to deliver
the non-linear relationship between firm-level
(in and out) degrees (the number of customers
and suppliers), and output growth before, during,
and after COVID-19. The model can deliver a
relationship between degrees and output growth
that is very similar to that in the data. They show
that the magnitude of the shock is crucial to deliver
these facts, and that, conditional on the size of the
shock, the relationship between degrees and output
growth is stronger for negative productivity shocks
than for positive ones.

Therefore, the model’s internal propagation is strong
enough to deliver a procyclical cross-sectional
skewness of output growth even if productivity
shocks are symmetric. Finally, the concavity of
aggregate output in this economy reconciles two
seemingly contradictory facts: at the firm level,
about half of the firms display positive skewness
of output growth and half negative, while at the
aggregate level the economy has a negatively-
skewed cyclical component of output.
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Figure 2: Output asymmetry and firm level networks
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From Dominant to Producer Currency Pricing: Dynamics of Chilean Exports

The workhorse approach for understanding the
role of exchange rates and external adjustment in
the macroeconomy is the Mundell-Fleming model.
In this setup, it is assumed that the price of exports
is set in the currency of the producing country,
and it is also referred to as the Producer Currency
Paradigm (PCP). A weakening of the exchange
rate, for instance, results in an increased price of the
domestic good expressed in the destination currency,
and an increase in the domestic-currency price of
the imported good. As the price of exports (imports)
becomes relatively cheaper (more expensive) in
foreign markets, demand for exports (imports)
increases (decreases).

The favorable characteristics of a flexible exchange
rate regime under PCP have been put into question in
the last decade due to the observation that the traded
goods are not usually or exclusively invoiced in the
currency of the producing economy. Instead, it is in
the US dollar (USD) or other dominant currency,
different to the ones used in the exporting or importing
country. This has been referred to as the Dominant
Currency Paradigm (DCP). How important are these
paradigms in Chile? In “‘From Dominant to Producer
Currency Pricing: Dynamics of Chilean Exports”
by Pablo Garcia, Vice Governor of the Central Bank
of Chile, Marco Rojas also at the Central Bank of
Chile, Jos¢ De Gregorio (Universidad de Chile) and
Emiliano Luttini (World Bank), shed light on this
question by using administrative data from Chile’s
Customs Office.

The paper first presents descriptive statistics with
respect to the currency of invoicing for Chilean
exports between 2010 and 2019. For instance, it
shows that around 90% of export value, excluding the
mining sector, is invoiced in USD, and that sizable
shares are invoiced in euros and pounds sterling. The
dominance of the USD is almost universal in exports

"Despite the USD predominance of invoicing in international trade, the
Mundell-Fleming is still key to understand macroeconomic adjustments to

exchange rate fluctuations.”

to China and Latin America, but it is considerably
less so to destinations in Europe or Japan.

Then, the analysis moves to constructing price and
quantity data for single exported products (at the
8-digit Harmonized System), by exporting firm,
destination country, and currency of invoicing,
from 2010 to 2019. At this level of disaggregation,
the paper assumes that exchange rate movements
are exogenous to non-mining firms. Therefore,
exchange rate movements and their impact on
prices and quantities exported are informative on
the relevance of the theoretical implications of PCP
or DCP. The authors explore to what extent the
prices of exports, expressed in the currency of the
destination economy, are sensitive to movements
of'its exchange rate with respect to the USD, and
to bilateral exchange fluctuations, which reflect
the exchange rate with respect to the Chilean peso
(CLP). The authors analyze the responses of prices
at several time horizons, controlling by global,
destination economy, and Chilean macroeconomic
factors.

The results are summarized in the figure below.
Panel (a) shows that, on impact, a depreciation of
the destination economy’s currency vis-a-vis the
USD leads to around a 1-to-1 response of the prices
of Chilean exports in the importer’s currency. On
the other hand, a bilateral depreciation does not
have an effect on export prices at destination.
These results provide strong evidence in favor of
the DCP in the very short run. Over time, however,
export prices change and become less sensitive

to movements in the USD exchange rate, but more
sensitive to movements in the exchange rate with
respect to the CLP. This result provides evidence
that, as time goes by, pricing of exports is better
described by PCP. Taken together, these results
indicate that in the short run exporters take as given
the currency of invoicing, but they prefer pricing in
that of their own country.

Panel (b) shows the response on export volumes.
The results are also suggestive of a shift over time
from DCP to PCP. Although on impact quantities
do not change at all, over time there is a demand
response as prices adjust to bilateral depreciation
with respect to the Chilean peso. However, the
volume of exports does not change much at any
horizon when the destination currency depreciates
with respect to the USD. Given that on impact the
price of exports in this case goes up, likely reducing
the demand for those exports, the observation
that the quantities remain stable is suggestive that
other factors are offsetting the negative effects on
demand for Chilean exports. One explanation is
that the increased profitability of Chilean exporters
triggers compensatory positive supply effects. Since
the exercise keeps constant the bilateral exchange
rate fluctuations, the depreciation experienced with
respect to the USD is also a depreciation of the CLP
versus the USD. Even though in this case export
prices are increasing, Chilean exporters observe their
peso proceeds from exports go up, which is likely
to generate increases in the supply of exports from
the extensive and/or intensive margins.
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These results combined support the idea that is still important to understand short-run impacts,
the Mundell-Fleming’s effect of exchange rate  but it does not replace the role played by bilateral
movements on external adjustment seems to bealive ~ exchange rate fluctuations.

and well, and it is still informative in the medium

run to understand the macroeconomy. The USD

Figure 3: Bilateral (BER) and USD Exchange rate Pass-through and Quantities
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