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Abstract
We propose a novel methodology to track inflation dynamics in Chile by identifying supply and demand shocks at 
a highly disaggregated level using prices and quantities information from electronic payments data. We estimate 
SVAR models where supply and demand shocks are identified with sign restrictions. These estimates are then used 
to group products into categories of CPI inflation. As opposed to similar studies using categorical-level regressions 
(e.g., Shapiro, 2022), supply and demand shocks may coexist at a given point in time for a particular category, pro-
viding a much richer environment for the policymaker. For the Chilean case, our decomposition provides a 
reasonable narrative to explain the dynamics of inflation since the start of the COVID-19 pandemic and thereafter. 
The decomposition of headline inflation obtained by adding up the disaggregates is consistent with that coming 
from a large DSGE model of the Chilean economy. 

Resumen
Se propone una nueva metodología para monitorear la dinámica inflacionaria en Chile. Para ello se identifican 
shocks de oferta y demanda utilizando información altamente desagregada de precios y cantidades provenientes de 
datos de factura electrónica. Se estima un modelo VAR estructural identificando shocks de oferta y demanda con 
restricciones de signo. Estas estimaciones luego se utilizan para agrupar los productos en distintas categorías de la 
inflación del IPC. A diferencia de estudios similares que utilizan regresiones a nivel de categoría (e.g., Shapiro, 
2022), nuestra especificación permite que tanto shocks de oferta y demanda puedan coexistir en un punto 
determinado del tiempo para una categoría en particular, lo que provee un ambiente mucho más informativo para 
el policymaker. Para el caso Chileno, nuestra descomposición provee una narrativa razonable para explicar la 
dinámica de la inflación desde el comienzo de la pandemia del COVID-19 y periodos subsiguientes. De la misma 
manera, la descomposición de la inflación total obtenida al agregar las diferentes categoría es consistente con las 
descomposiciones que se derivan de grandes modelos DSGE. 
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1. Introduction

Monitoring the drivers of inflation in real time is essential for the conduct of monetary policy.

A rapidly growing literature has shown that the recent surge in inflation around the world reflects

both demand and supply shocks. The extent to which either demand or supply shocks are re-

sponsible for inflation has important implications for monetary policy. Monetary policy can affect

demand, however its success in achieving price stability depends also on supply factors which it

cannot control.

In this paper, we propose a simple approach to decompose inflation into demand and supply

shocks at the product level using electronic payments data. Specifically, we employ monthly price

and quantity indices constructed from electronic payments data that are available for a significant

share of the Chilean Consumer Price Index (CPI) basket. Using these indices, we estimate a

Bayesian Structural Vector Autoregression (VAR) for each product. The identification scheme is

based on sign restrictions (Arias et al., 2018) and we assume that a demand (supply) shock moves

prices and quantities in the same (opposite) direction. The inflation decomposition into shocks at

the product level can then be used to compute any sub- aggregate, using the official CPI weights.

There is a vast and old literature discussing the informational loses vs. estimation uncertainty

trade-off that arises when disaggregating macro variables for econometric modeling (see, Kohn,

1982, Lütkepohl, 1987, Clark, 2000, and for more recent developments, Giacomini and Granger,

2004, Hendry and Hubrich, 2011). The more specific discussion on the costs and benefits of disag-
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gregating inflation series has also attracted attention (see, e.g Bils and Klenow, 2004, Lunnemann

and Mathä, 2004, Imbs et al., 2005, Clark, 2006, Boivin et al., 2009, and Beck et al., 2016 for dis-

cussions on price stickiness, and Bermingham and D’Agostino, 2014, Espasa and Mayo-Burgos,

2013, and Carlomagno and Espasa, 2021, for discussions on inflation forecasting). We show that

in our case of interest, nothing is lost and much can be gained by using highly disaggregated data.

This is because demand and supply shocks are quite heterogenous across sectors, specifically so

during the COVID-19 period, when the size and the heterogenity of the shocks were especially

large.

Our indices from electronic payment data are available from February 2018 to November 2022,

covering the COVID-19 pandemic period and the subsequent acceleration of inflation. As pointed

out by Cobb (2021), Chile exhibited certain idiosyncrasies that make the circumstances surround-

ing the pandemic somewhat different from those of other countries, making it a perfect case study

for applying this approach. Indeed, over the last three years the Chilean economy was hit by

multiple shocks. The first one was an episode of social unrest in the last quarter of 2019. Then,

in March 2020 the COVID-19 hit. In July of the same year, a “one time only” withdrawal from

the individual mandatory pension funds was approved by congress. Then, a second “one time

only” withdrawal was approved in December and a third one in May 2021. All in all, the three

withdrawals amounted to US 50 billion (equivalent to roughly 20% of GDP). On top of pension

fund withdrawals, during late 2020 and 2021 households received direct fiscal transfers and other

support measures for roughly 15% of GDP, making a total of 35% of GDP in less than one and a

half year. This string of unprecedented shocks provides a unique setting to disentangle the causes

of inflation dynamics.

As highlighted in a recent paper by Guerrieri et al. (2022), economic shocks associated with

the COVID-19 pandemic can be thought of as supply shocks that trigger changes in aggregate

demand, which become larger than the initial shocks themselves. They argue that when shocks are

concentrated in certain sectors, as during a shutdown in response to a pandemic, there is greater

scope for total spending to shrink. The reason is that firms and jobs destruction can amplify the

initial effect, aggravating the recession. We show that this might has been the case in Chile at
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the beginning of the pandemic, but the massive cash transfers to households largely overtook the

initial shock.

We report two main findings. First, we show that electronic payment data provides early and

reliable indicators to monitor demand- and supply-driven inflation shocks in Chile. While this

paper focuses on the Chilean case, we expect electronic payment data to be useful for inflation

decomposition and monitoring in other countries. Second, our estimates provide a reasonable

narrative for the evolution of inflation dynamics since the pandemic. The decompositions suggest

that inflation can be characterized by three periods. The first period saw the start of the pandemic

as a combination of supply and demand shocks which offset each other. The second period, in

2021, saw the lift-off of stay-at-home restrictions coupled with liquidity injections to households

which triggered a surge in goods demand. This demand shock continued increasing throughout

the year, more than outstripping the supply recovery and propelling an important acceleration of

goods’ inflation. Finally, during 2022, in the context of an already high demand, the Russian

invasion to Ukraine and China’s zero COVID policy implied a significant increase in commodity

prices and an interruption of global supply chains, triggering supply shocks on top of already high

inflation levels.

The remaining of the paper is organized as follows. Section 2 provides a brief literature review

on the use of electronic payment data for empirical purposes. Section 3 describes our dataset.

Section 4 describes the empirical methodology and section 5 the main results. Section 6 reports

robustness checks, and section 7 concludes.

2. Related Literature

The use of electronic payments data for real-time measurement of economic activity is rela-

tively new, even in developed economies. The pandemic-induced shutdown of significant portions

of the worldwide economy and the recession that came with it, made it extremely challenging for

forecasters and policymakers to quantify and assess the current state of the economy. This gener-

ated a renewed interest in the search for reliable high-frequency indicators that can track the real

economy in a timely way, although there are important contributions that are prior to the pandemic.
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One strand of the literature, developed mainly prior to the pandemic, focuses on improving

forecasts of economic activity using economic transactions data. For example, Carlsen and Stor-

gaard (2010) investigate whether electronic payments by card (Dankort) provide a useful indicator

for nowcasting monthly retail sales in Denmark, while Aastveit et al. (2020) employs electronic

payments data to nowcast household consumption in Norway. Duarte et al. (2017) obtain nowcasts

and one step ahead forecasts of Portuguese private consumption by combining data from ATM and

POS terminals. Verbaan et al. (2017) analyze whether the use of debit card payments data improves

the accuracy of the nowcasts and one quarter ahead forecast of Dutch private household consump-

tion. Barnett et al. (2016) estimate a mixed frequency dynamic factor model which includes data

on credit card transaction volumes to obtain a measure of US monthly GDP. Galbraith and Tkacz

(2018) generate nowcasts of Canadian GDP and retail sales using electronic payments data, in-

cluding both debit card transaction and cheques clearing through the banking system. Aprigliano

et al. (2019) assess the ability of a wide range of retail payment data to accurately forecast Italian

GDP and its main domestic components.

For the Chilean case, the study carried out by Cobb (2021) stands out as seminal. The author

explores the nowcasting power of electronic payments data during the COVID-19 pandemic by

constructing an out-of-sample exercise in which he compares bridge equation models based solely

on successive accumulation of such data against dynamically selected SARIMA models and some

nowcasting models that use an array of monthly indicators. The period under study covers three

years of data, from the last quarter of 2018 to the second quarter of 2021. Because of the limited

time span of the evaluation period, the analysis is conducted as an events study as opposed to

a general assessment. The main finding is that the bridge models based on payments data are

more informative in periods that are subject to sudden shocks. The rest of the time they are not

necessarily better than the broader models.

A second strand of the literature is related to the use of online prices to construct consumer

price indices. In this context, the seminal work of Cavallo and Rigobon (2016)’s “Billion Prices

Project” is worth mentioning. This project, created at MIT in 2008, used online retail prices to

improve the computation of traditional economic indicators, starting with the Consumer Price

Index. The authors showed how their online price indices co-move with consumer prices indices
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in most countries. In a recent work during the pandemic, Cavallo (2020) showed that updating the

weights of the official CPI with changes in credit or debit card expenditures by product category

resulted in higher aggregate price levels in the US after lockdowns than those reported in official

CPI figures. This is because consumers tend to switch expenditures towards product categories

with relatively higher inflation rates (mostly food and beverages).

A third strand of the literature emerged during the pandemic and sought to provide a more

structural interpretation of the multiple shocks hitting the global economy. Examples of this re-

search are varied. For the labor market, del Rio-Chanona et al. (2020) provide quantitative predic-

tions of first-order supply and demand shocks for the US economy associated with the COVID-19

pandemic at the level of individual occupations and industries. To analyse supply shocks, they

classify industries as essential or non-essential and construct a Remote Labour Index, which mea-

sures the ability of different occupations to work from home. Demand shocks were based on a

study of the likely effect of a severe influenza epidemic developed by the US Congressional Bud-

get Office. Brinca et al. (2020) measure labor demand and supply shocks at the sector level around

the COVID-19 outbreak by estimating a Bayesian structural vector autoregression on monthly

statistics of hours worked and real wages. They find that most sectors were subject to large neg-

ative labor supply and demand shocks in March and April 2020, with substantial heterogeneity

in the size of shocks across sectors. Their estimates suggest that two-thirds of the drop in the

aggregate growth rate of hours in March and April 2020 were attributable to labor supply shocks.

Regarding price dynamics, Shapiro (2020) decomposed inflation in the US using simple categorical-

level regressions or systems of equations. These estimates are then used to group categories into

components of PCE inflation. The decomposition reveals that a most the of elevated inflation in

core PCE inflation in the 2021-2022 period was concentrated in “Covid-sensitive” categories, that

is, categories where prices and quantities moved the most at the onset of the pandemic. The author

also labels categories as either supply- or demand-driven by month. This decomposition allows

him to assess the extent to which supply and demand factors are impacting inflation.

In Shapiro (2022), this latter idea is further developed. The author divides categories in the

PCE basket into supply- and demand-driven groups. Demand-driven categories are identified

as those where an unexpected change in price moves in the same direction as the unexpected
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change in quantity, in a given month, while supply-driven categories are identified as those where

unexpected changes in price and quantity move in opposite directions. This methodology accounts

for the evolving impact of supply- versus demand-driven factors on inflation from month to month.

He finds that supply factors explain about half of the run-up in 2022 inflation levels. Demand

factors are responsible for about one-third, with the remainder resulting from ambiguous factors.

Sheremirov (2022) uses a similar approach to disentangle supply and demand channels of inflation,

but further distinguishes between persistent and transitory demand/supply shocks.

Our work relates to the emerging literature on the use of alternative high-frequency data to

monitor inflation. As discussed in Cavallo and Rigobon (2016), online prices (obtained from re-

tailers’ webpages) and electronic payments data can be used to track inflation in real time. This

trend gained a lot of momentum following the COVID-19 lockdown around the world. We differ

from previous studies in that we exploit the fact that electronic payments data has detailed infor-

mation on quantities sold as well, which allows us to construct quantity indices at the product

level. The availability of both price and quantity indices is what enables us to estimate an inflation

decomposition at the product level. To the best of our knowledge, this is the first attempt in the

literature to use electronic payments data to identify demand and supply shocks at the product

level.

The approach of Shapiro (2022) is the most closely related to ours, as he also tries to identify

supply and demand shocks to inflation from disaggregated prices and quantities. However, there

are major methodological differences between his and our strategy. Shapiro (2022) employs a

binary approach to label PCE categories as predominantly demand- or supply-driven, neglecting

cases in which both factors may be contributing in the same or opposite direction at a certain point

in time. In contrast, our approach relies on a structural BVAR where supply and demand shocks

are identified with sign restrictions at the product level. Under this setting, for a given period t,

supply and demand shocks may coexist not only due to contemporaneous effects but also due to

lagged dynamic effects. As a result, we are able to obtain any CPI aggregate decomposed into

supply and demand shocks at each point in time.
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3. The dataset

In this section, we present the electronic payment data (henceforth, EPD) employed in our

analysis and show their usefulness in tracking inflation in Chile.

For our inflation decomposition, we employ monthly price and quantity indices constructed

from Chilean electronic payment data processed by the Central Bank of Chile. The dataset is

unnominated but still confidential and is available from February 2018 to November 2022. The

indices are produced from administrative records from the VAT registry maintained by the Internal

Revenue Service.4 From this, we retrieve information about what goods and services are sold, in

what quantities, and at what prices.

It should be noted that one product may have different varieties and that we actually obtain

the information at the variety level (rather than the product level), which we add to obtain the

products included in the CPI basket (the product-level is the highest disaggregation level for the

CPI regularly published by the National Institute of Statistics).5

Table 1 summarizes the coverage of the EPD for different categories of the official Chilean

CPI. The CPI basket consists of 303 products grouped into 12 broad categories. The EPD covers

10 categories and the product coverage is somewhat heterogeneous. The data covers well food and

beverages, alcoholic beverages, furnishing, and restaurants, but they are less successful in captur-

ing clothing and footwear, housing, health, transport, recreation, and miscellaneous. Furthermore,

the EPD does not cover the categories of communication and education. The reason for that is

that EPD involves transactions between firms and not transactions between firms and consumers.

As we will show below, this does not prevent us from using EPD as a good proxy for consumer

prices.

Similarly, table 2 summarizes the coverage of EPD for some selected CPI aggregates. Of

particular interest, are the non-volatile aggregates which are used by the Central Bank of Chile

as gauges of core inflationary pressures.6 Here we notice that coverage is pretty good for goods

4Chile was a pioneer in introducing electronic invoicing, leading the way for other countries in Latin America as
Brazil and Mexico. The use of electronic invoices started in 2003, but it was made mandatory for all firms in 2014.

5For more details regarding the dataset see Acevedo et al. (2023).
6For details of the non-volatile inflation measure see Carlomagno et al. (2023).
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Table 1: Official CPI Categories and Electronic Payment Data (EPD) Coverage

CPI Category Weights (%) Products Covered products Covered weights (%)
01 Food and beverages 19.3 76 70 92
02 Alcoholic Beverages 4.8 8 8 100
03 Clothing and Footwear 3.5 28 12 43
04 Housing 14.8 16 5 31
05 Furnishings 6.5 36 28 78
06 Health 7.8 22 7 32
07 Transport 13.1 24 8 33
08 Communication 5.5 6 0 0
09 Recreation 6.6 37 12 32
10 Education 6.6 11 0 0
11 Restaurants 6.4 7 6 86
12 Miscellaneous 5.2 32 17 53

TOTAL 100 303 177 48

without volatiles (83%), goods without volatiles excluding food (78%) and food volatiles (89%),

not so for services without volatiles (10%). In figure 1 we plot the profile of several CPI aggregates

in levels and observe that index levels based on EPD data resemble those constructed using CPI

indices.

Table 2: Official CPI Categories and Electronic Payment Data (EPD) Coverage

CPI Aggregate Weights (%) Products Covered products Covered weights (%)
01 CPI Total 100 303 173 57
02 CPI without volatiles 65.15 161 81 49
03 CPI goods without volatiles 26.72 135 112 83
04 CPI goods without volatiles excl. food 17.53 95 74 78
05 CPI services without volatiles 38.42 69 7 10
06 CPI food volatiles 10.11 36 32 89

Validation exercises. In order to show that EPD aligns well with official CPI data, we conduct

a very simple validation exercise. First, using official weights of the CPI basket, we construct the

aggregate indices of Table 2 with the same coverage of products as the EPD. We then estimate the

following individual regressions:

∆CPIit = β0i + β1i∆CPIEPD
it + uit, (1)
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Figure 1: Electronic Payment Data and Official CPI for Different Aggregates in Levels
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Indices based on electronic payment data (FE) matched to official CPI products (INE). Aggregates are constructed
based on available electronic payment data (EPD) and reweighted using original CPI weights. Values in parentheses
are percentage of products covered by EPD.

where ∆CPIit and ∆CPIEPD
it denote the monthly log changes in the CPI and the EPD CPI at

month t, respectively, and the sub-indices i, denote the aggregate with i = 1, 2, 3, 4, 5, 6 ordered as

in Table 2.

The validation strategy consists of testing the null hypotheses of β0i = 0, β1i = 0, and β1i = 1.

Results are summarized in Table 3. With regards to the first hypothesis, we find that for all of

the aggregates considered, the estimated coefficients on ∆CPIEDP
i are statistically significant at the

1% level.

For the second hypothesis (β1i = 0), we only reject it for overall CPI (column 1) and service

CPI without volatiles (column 5). This is expected given that services are poorly measured by
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electronic payment data, which also biases overall CPI. For the rest of aggregates, we cannot

reject the null.

Table 3: Nowcast of ∆CPIt using Electronic Payment Data (EPD)

(1) (2) (3) (4) (5) (6)
∆CPItot ∆CPIwv ∆CPIgwv ∆CPIgwvx f ∆CPIsswv ∆CPI f v

β0 0.24*** 0.13 0.06 0.10 0.36*** 0.01
(0.07) (0.08) (0.08) (0.12) (0.07) (0.10)

β1 0.55*** 0.61*** 0.78*** 0.57*** 0.35*** 1.00***
(0.11) (0.11) (0.12) (0.20) (0.09) (0.11)

Reject H0 : β1 = 1 *** *** ***
Observations 56 56 56 56 56 56
R2 0.36 0.37 0.45 0.21 0.33 0.73
Adj. R2 0.35 0.36 0.44 0.20 0.32 0.73

Note: Estimates from the nowcast regression specified in equation (1). Sample estimation from
February 2018 to August 2022. Newey-West standard errors with one lag reported in parentheses
with ‘*’,‘**’, and ‘***’ corresponding to 10%, 5%, and 1% significance, respectively. The abbre-
viations ”tot”,”wv”,”gwv”,”gwvxf”,”sswv” and ”fv” stand for ”total”, ”without volatiles”, ”goods
without volatiles”, ”goods without volatiles excl. food ”, ”services without volatiles” and ”food
volatiles”, respectively.

Finally, the third hypothesis (β1i = 1) is rejected for overall CPI (column 1), CPI without

volatiles (column 2) and CPI services without volatiles (column 5), where once again services

turns out to bias the results. It is worth mentioning that the third hypothesis quite strict in that

month to month variations are on average the same, except possibly for a constant.

All in all, we conclude that EPD-based aggregates pass the acid test for goods without volatiles,

but not so for aggregates including services.

4. Empirical framework

In this section, we describe how we decompose inflation into demand and supply shocks at the

product level. We use a Bayesian Vector Autoregression (BVAR) to model the joint dynamics of

monthly log changes in the price (∆pi,t) and quantity (∆qi,t) indices for each product, i, in the CPI

basket covered by our electronic payment data.
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4.1. Structural Bayesian VAR

Consider a structural vector autoregression (SVAR) model:

A0yt = µ + A1yt−1 + ... + Akyt−k + εt, t = 1, ......,T. (2)

where yi,t = [∆pi,t,∆qi,t]′ is an 2×1 vector of observed variables, the A j are fixed 2×2 coefficient

matrices with A0 invertible, µ is a 2 × 1 fixed vector of constants, and εt are the structural shocks

with zero mean and covariance matrix I2. The reduced-form VAR model obtained from (2) can be

written as:

yt = c + B1yt−1 + ... + Bkyt−k + ut, t == 1, ......,T. (3)

where B j = A−1
0 A j, c = A−1

0 µ and ut = A−1
0 εt, thus, E(utu′t) = Ω = (A′0A0)−1. The model in (3)

can be expressed in a more convenient form for Bayesian simulation of reduced-form parameters:

yt = X′tβ + ut. (4)

where

X′t = In ⊗ [1, y′t−1, ..., y
′
t−k] (n × (kn2 + n)), β = vec([c B1...Bk]′) ((kn2 + n) × 1), (5)

where n = 2. We sample coefficients and the error variance covariance matrix from an in-

dependent normal inverse Wishart prior. Under this prior reduced-form coefficients and the error

covariance matrix are independent:

β ∼ N(β,Vβ), Ω ∼ IW(M, γ) (6)

and the conditional posterior distributions p(β|y,Ω) and p(Ω|y, β) now have the following form:

β|y,Ω ∼ N(β,Vβ), Ω|y, β ∼ IW(M, γ), (7)

where
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Vβ =

V−1
β

+

T∑
t=1

XtΩ−1X′t

−1

, β = Vβ

V−1
β
β +

T∑
t=1

XtΩ
−1yt

 (8)

and

γ = T + γ, M = M +

T∑
t=1

(yt − X′tβ)(yt − X′tβ)′. (9)

A sample from the posterior of the reduced form parameters and the residual covariance matrix

is drawn by using a Gibbs sampler (see,, e.g., Koop and Korobilis, 2010). Given that we consider

growth rates in price and quantities indices for each product in our VAR model, we specify the

prior belief that these variables follow an AR(1) process.7

4.2. Identification Strategy

We identify as many structural shocks as variables. Structural shocks can be computed from

reduced-form residuals as:

εt = A0ut, (10)

where A0 is the matrix of contemporaneous dependencies of prices and quantities with Var(ut) =

Ω and Var(εt) = I2×2. We follow the microeconomic literature and assume that demand (supply)

shocks move prices and quantities in the same (opposite) direction. Thus, to identify the structural

shocks, we require that the columns of A0 fulfill the sign restrictions given by:

Sign restrictions.
Shock Impulse response functions to

∆pt ∆qt

Demand Shock + +

Supply Shock + -

Table 4: Sign restrictions are imposed on impact on the impulse responses.

7We select a short number of lags because of the short time span of the estimation sample, still the results are
robust to different lag selections–details are available upon request.
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In our SVAR, structural shocks are identified by imposing sign restrictions on the impulse

response functions (IRFs), which we implement by iterating the steps as suggested in Rubio-

Ramirez et al. (2010). In short, for each posterior draw of the reduced-form parameters we first

generate an uniformly distributed orthogonal matrix Q, then, we multiply the Cholesky based

impact matrix A0 by the orthogonal matrix Q and construct the resulting IRFs. If the impulse

responses satisfy the sign restrictions, the posterior draw is accepted, otherwise we repeat the

procedure with a new posterior draw of reduced-form parameters. For each product, we generate

and save 1000 valid solutions for our analysis.

Median target solution. To avoid model multiplicity, we follow the approach of Fry and Pagan

(2005, 2011) and select the median target (MT) solution, such that contemporaneous responses to

structural shocks are the closest to the median response. That is, for each Qi ∈ R, we denote the

vector of contemporaneous responses as θi = vec(A0(Qi)). We then standardize each solution, θi,

by substracting the element-wise median and dividing by the standard deviation, both measured

over the set of models that satisfy identification restrictions:

θMT = min
i

[
θi − median(θi)

std(θi)

]′ [
θi − median(θi)

std(θi)

]
. (11)

5. Decomposing CPI Inflation into Demand and Supply Shocks

We represent the log change of each product price-quantity pair yt as a sum of initial conditions

y0 and subsequent shocks:

yt = βt−1
y y0 +

t−2∑
k=0

βk
yA0εt−k f or t > 1. (12)

For each product, we define πi
t as the contributions of the i-th shock to its price variation (the

first element vector yt), for i ∈ [S (supply),D(demand)]. Thus:

πS
t =

t−2∑
k=0

βk
yJ1A0εt−k, (13)

πD
t =

t−2∑
k=0

βk
yJ2A0εt−k, (14)
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where Ji is a 2 × 2 square matrix with(i,i)-th element equal to one and zeros elsewhere. Then,

∆pt = πS
t + πD

t . (15)

Thus, each product price change can be decomposed as the sum of the demand and supply

shock’s contributions. Then, the decomposition of any aggregate of interest can be obtained by

adding up the contributions of the corresponding products, using official weights.

5.1 Three Phases for Chilean Inflation Since the Start of the Pandemic

In figure 2, we plot historical decompositions for the main EPD-based CPI aggregates covering

the period from March 2020 until November 2022. We find that inflation dynamics since the

start of the pandemic can be characterized by three periods; the first one covers the outset of the

pandemic, when the economy shut-down caused a supply shock pushing inflation upwards. At

the same time, restrictions to mobility and precautionary savings generated a drop in demand that

pulled inflation in the opposite direction. These two shocks almost cancelled each other out, which

helps to explain why prices hardly moved at the beginning of the pandemic.

During the second period, in 2021, supply started to normalize as companies adapted to re-

strictions and supply chains came back online. At the same time, the lift-off of stay-at-home

restrictions coupled with massive liquidity injections to households triggered a surge in demand

for goods, translating into a demand shock that kept increasing during that year, more than out-

stripping the supply recovery, and propelling an important acceleration of goods’ inflation.

Finally, at the beginning of 2022, in the context of a strong demand, the Russian invasion to

Ukraine and China’s zero COVID policy generated a significant increase in commodity prices and

an interruption of global supply chains. This in turn triggered supply shocks on top of already high

inflation levels due to strong demand. By the end of the year, demand pressures started to cool

off, in line with the end of liquidity injections and restrictive monetary policy. Likewise, supply

pressures also showed signs of stabilization, in line with the decrease in international raw material

prices and a reduction in global supply chain disruptions.
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Figure 2: Historical Decompositions of Main CPI Aggregates - March 2020 - November 2022
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Note: Historical decompositions (henceforth, HD) for the sample March 2020 - November 2022. The HD are
expressed as deviations from zero. We indexed to March 2020 = 0 and cumulated onwards. Values in parentheses
show the percentage of the total aggregate covered by EPD.

These results are consistent with those obtained with the structural DSGE models estimated

by the Central Bank of Chile.8 Thus, by aggregating highly disaggregated sectoral shocks we

obtain a macroeconomic narrative very close to that obtained with a highly dimensional structural

model estimated with macroeconomic aggregates. This constitutes an external validation of our

strategy. From a policy perspective, our approach has the important advantange of allowing policy

makers to trace sectors that are leading the macro shock: are all the sectors being affected in the

same way? are there some sectors that are suffering a different type of shock in comparison to the

aggregated one? The answer to these type of questions may lead to quite different policy designs,

8https://www.bcentral.cl/documents/33528/3718177/IPoM_Septiembre_2022.pdf
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and our approach can answer them. It is in this sense that we claim that, in our case of interest,

nothing is lost and much can be gained by using highly disaggregated series.

5.2 How important are supply and demand shocks in explaining of CPI volatility

Figure 3 plots the one step-ahead forecast error variance descomposition for some aggregates

of interest. Here we observe that the contributions to the variance of supply and demand shocks

are, on average, distributed by 60% and 40%, respectively.

Figure 3: Forecast Error Variance Decomposition (FEVD)
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Source: Central Bank of Chile. Note: Values in parentheses show the percentage of the total aggregate covered by
EPD.

6. Robustness Checks

In what follows, we discuss and provide some robustness checks. Given that service inflation

is not well captured by electronic payment data, we rather focus on core goods inflation, i.e., goods

inflation without volatiles excluding food.
17



6.1. Aggregated vs. Disaggregated Identification

As we mentioned in the introduction there is an extense literature discussing the informational

loses vs. estimation uncertainty trade-off when disaggregating macro variables for econometric

modeling. While this debate is ongoing and is far from settled, we show that during the pandemic,

the price response to shocks was uneven across products, supporting the idea of using more granu-

lar data. We re-estimate the decomposition for goods inflation without volatiles excluding food by

applying our strategy directly to this aggregate instead of adding up the product’s decomposition.

Results are included in figure 4, and are quite similar to the original ones (compare figure 4 with

the plot in second column and first row of figure 2).

Figure 4: Historical Decomposition CPI Goods without volatiles excl. food - March 2020 - November 2022:
Aggregated Data
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Note: Historical decompositions for the sample March 2020 - November 2022. The HD are expressed as deviations
from zero. We indexed to March 2020 = 0 and cumulated onwards. Values in parentheses show the percentage of the
total aggregate covered by EPD.

All in all, we are inclined to favor estimates using disaggregated data over aggregated data

for three reasons. First, similar conclusions are obtained when using aggregated data, as we com-

mented in previous paragraph. Second, from a policymaker standpoint it can be more useful to
18



monitor more disaggregated information on the shocks driving price dynamics at a product level.

This allows to identify genuine and generalized price pressures, which is paramount for monetary

policy decisions. Finally, the results obtained using disaggregated data resemble those obtained

using structural DSGE models for the Chilean economy, which validates the narrative obtained by

our strategy.9

6.2. Alternative identification strategy incorporating exchange rate shocks

It is worth mentioning that in the decomposition shown in the previous section, supply shocks

may represent pure supply shocks in strict sense (e.g., productive capacity related) as well as

exchange rate shocks. One way to single out both shocks is to include exchange rate variations

in the identification strategy. For that, we include the nominal exchange rate in the SVAR and

propose the following identification strategy to separate exchange rate shocks from pure supply

shocks:

Sign restrictions.
Impulse response functions to

∆pt ∆qt ∆et

Demand Shock + +

Supply Shock + - 0
FX Shock + - +

Table 5: Sign restrictions are imposed on impact on the impulse responses.

Similarly to the previous identification, demand shocks are those where both prices and quan-

tities move in the same direction, irrespective of the movements in exchange rate. On the other

hand, if there is a pure supply shock at the product level, this should not affect the exchange rate,

therefore, we set to zero the response of the exchange rate. Finally, an exchange rate shock, say a

depreciation, should be similar to a supply shock, increasing cost of goods across the board.

Results for this exercise are summarized in figure 5, where we focus on CPI goods without

volatiles excluding food inflation, which is more likely to be subject to these type of shocks.

9Figure II.8 in https://www.bcentral.cl/documents/33528/3718177/IPoM_Septiembre_2022.pdf
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Figure 5: Historical Decomposition CPI Goods without volatiles excl. food - March 2020 - November 2022:
Robustness Including FX Shocks
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Note: Historical decompositions (henceforth, HD) for the sample March 2020 - November 2022. The HD are are
expressed as deviations from zero. We indexed to March 2020 = 0 and cumulated onwards. Values in parentheses
show the percentage of the total aggregate covered by EPD.

Comparing to the plot in figure 2 we do not find significant differences. Demand shocks have been

more dominant in goods inflation, whereas exchange rate shocks explain part of the increase of

goods supply during 2021. At the margin, the decomposition suggests that these effects turned

positive, yet not dominant, which coincides with the large depreciation of the exchange rates since

June 2022.
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7. Conclusions

This paper proposes a simple approach to help monitoring and understanding the movements

in CPI inflation. We decompose inflation into demand and supply shocks at the product level by

estimating Bayesian structural vector regressions on price and quantity indices constructed from

electronic payment data for Chile. These estimates are then used to group products into categories

of CPI inflation.

As opposed to similar studies using categorical-level regressions (e.g., Shapiro, 2022), supply

and demand shocks may coexist at a given point in time for a particular category, providing a much

richer environment for the policymaker. For the Chilean case, our decomposition provides a rea-

sonable narrative to explain the dynamics of inflation since the outset of the COVID-19 pandemic

and thereafter, which is consistent with structural models estimated by the Central Bank of Chile

based on macroeconomic aggregates.

Our results show that the great expansion in domestic demand that took place since 2021 is

the main cause of the elevated inflation that suffers the Chilean economy. Over the last couple of

months of 2022, demand pressures in goods inflation are moderating, while supply shocks have

stabilized at the margin.
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