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RESUMO

Esta dissertação constrói um conjunto de medidas de surpresa de política monetária de alta
frequência para o Brasil a partir da curva de contratos futuros de Depósito Interbancário (DI)
de um dia e as utiliza para estudar três questões: como as surpresas se refletem nos preços
financeiros em dias de Copom, como elas se propagam pela economia quando utilizadas como
instrumentos externos em um modelo Proxy-SVAR, e se a força dessas relações mudou ao
longo do tempo. As medidas de surpresa distinguem entre o componente não antecipado
da decisão imediata da taxa meta e as revisões da trajetória esperada da taxa de juros ao
longo das reuniões seguintes. Três principais regularidades empíricas emergem. Primeiro,
na amostra completa, o Proxy-SVAR reproduz as anomalias dos preços e da taxa de câm-
bio (price and exchange-rate puzzles), familiares aos estudos de mercados emergentes, mas
produz respostas mais convencionais em subamostras mais recentes. Segundo, análises de
estudo de eventos revelam que a taxa de câmbio BRL/USD e a inflação implícita respondem
em estrito alinhamento com os modelos padrão de economia aberta, com magnitudes signi-
ficativamente ampliadas quando as medidas de surpresa incorporam revisões de trajetória.
Terceiro, análises de janelas em expansão e móveis sugerem que a sensibilidade das variáveis
financeiras às surpresas monetárias aumentou na última década.

Palavras-chave: macroeconomia; política monetária; identificação de alta-frequência; sur-
presas monetárias; Brasil.



ABSTRACT

This thesis constructs a set of high-frequency monetary policy surprise measures for Brazil
from the One-Day Interbank Deposit (DI) futures curve and uses them to study three ques-
tions: how surprises map into financial prices on Copom days, how they propagate through
the macroeconomy when used as external instruments in a Proxy-SVAR, and whether the
strength of these relationships has changed over time. The surprise measures distinguish
between the unanticipated component of the immediate target decision and revisions to the
expected path of the policy rate over the following meetings. Three main empirical regulari-
ties emerge. First, the Proxy-SVAR reproduces the price and exchange-rate puzzles familiar
from emerging-market studies in the full sample, but produces conventional impulse responses
over more recent subsamples. Second, event studies reveal that the BRL/USD exchange rate
and breakeven inflation respond in strict alignment with standard open-economy models,
with magnitudes significantly amplified when the surprise measures incorporate path revi-
sions. Third, expanding- and rolling-window analyses suggest that the sensitivity of financial
variables to monetary surprises has increased over the last decade.

Keywords: macroeconomics; monetary policy; high-frequency identification; monetary sur-
prises; Brazil.
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1 Introduction

The identification of monetary policy surprises remains a central challenge in empirical
macroeconomics. The fundamental difficulty lies in the endogenous nature of monetary au-
thorities’ decisions: a change in the policy rate may merely reflect a systematic response to
current or anticipated economic conditions rather than an exogenous policy shift. Distin-
guishing between these two components is essential to accurately measure the transmission
of monetary policy to real macroeconomic variables.

High-frequency identification (HFI) has become a standard approach for isolating these
monetary surprises. The core premise is that by measuring variations in financial asset prices
within narrow time windows around policy announcements, one can isolate the unexpected
component of the central bank’s decision, as other macroeconomic news is unlikely to sys-
tematically contaminate asset prices in such short intervals.

While this literature is well-established for developed economies, its application to the
Brazilian context is still developing and faces specific institutional hurdles. A primary ob-
stacle is that the Monetary Policy Committee (Copom) traditionally releases its decisions
after local markets have closed. This timing necessitates specific econometric treatment and
the use of financial instruments capable of capturing not only the surprise in the immediate
target rate but also forward-looking revisions to the expected policy path, which are priced
in by agents between the previous day’s close and the subsequent trading session.

Given this context, the present work aims to empirically estimate the transmission mecha-
nisms of monetary policy in Brazil. To this end, this study extracts high-frequency monetary
surprises from the One-Day Interbank Deposit (DI) futures curve observed immediately prior
to each Copom meeting, which provides the baseline of market-implied expectations against
which the post-meeting curve is compared. By mapping this pre-meeting term structure, we
can identify what economic agents were pricing in for both the contemporaneous decision and
the upcoming meetings. Consequently, by computing the variation against the post-meeting
curve, we are able to capture and disentangle not only the unanticipated component of the
immediate policy target but also the forward-looking revisions in expectations regarding the
monetary authority’s entire policy path. Building upon this high-frequency approach, we
construct a set of composite monetary surprise metrics designed to capture the multidimen-
sional nature of Copom announcements. This allows us to formally evaluate whether the
addition of these path revisions captures a distinct and potentially larger macroeconomic
effect compared to isolated target rate actions.

Our primary macroeconomic results suggest a transition toward a more conventional mon-
etary transmission regime in Brazil. To investigate this, we aggregate our high-frequency
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monetary surprise measures to a monthly frequency, utilizing them as external instruments
within a structural Vector Autoregression (Proxy-SVAR) framework to identify structural
monetary policy shocks. When estimated over the full sample, the contemporaneous target
surprise (S1) acts as a weak instrument. Furthermore, employing the broader composite met-
rics over this extended period yields price and exchange-rate puzzles. Specifically, following a
contractionary structural monetary policy shock, the estimations indicate an initial increase
in the price level and a depreciation of the domestic currency. However, when estimating the
model over more recent subsamples, the impulse responses become more conventional, with
macroeconomic variables reacting in alignment with standard theoretical predictions.

To explore these dynamics at a higher frequency, we employ an event-study approach
to estimate the immediate response of the exchange rate to Copom announcements. Our
baseline results show a negative relationship across all monetary surprise measures, consistent
with a domestic currency appreciation following a contractionary surprise. By applying an
expanding window approach, we document an increased sensitivity of the exchange rate
over the last decade. Furthermore, the point estimates indicate that the magnitude of this
appreciation is larger when employing composite metrics that incorporate revisions to the
future policy path. This suggests that forward-looking shifts in expectations add explanatory
power beyond the contemporaneous target surprise.

Finally, we apply this high-frequency approach to analyze the sensitivity of breakeven in-
flation. When estimated over the full sample, the results indicate a negative relationship, sug-
gesting that contractionary monetary surprises are associated with a reduction in breakeven
inflation, consistent with standard macroeconomic theory. Notably, the magnitude of this re-
sponse is more pronounced for surprise measures that embed revisions to the expected policy
path compared to the purely contemporaneous target decision. To investigate the temporal
evolution of this transmission channel, we estimate the sensitivity of medium-term breakeven
inflation (2 to 5 years) using a 10-year rolling window. The dynamic estimates point to a
stronger transmission over time: although the sensitivity is not monotonic, peaking in the
middle of our sample before partially retracing, it concludes the period at a higher level than
at the beginning. Furthermore, in every 10-year subset analyzed, the point estimates indicate
that composite metrics explicitly incorporating revisions to the future trajectory of interest
rates yield larger impacts.

Related Literature: This work relates to the existing literature on the identification of
monetary policy surprises and the estimation of macroeconomic variable responses to these
exogenous movements. In this sense, high-frequency identification (HFI) has already been
extensively explored. Kuttner (2001), for instance, used variations in financial assets within

2



narrow windows around monetary policy decisions to separate anticipated movements from
unexpected ones. Gurkaynak et al. (2005) further refined this approach by distinguishing
between immediate actions and changes in FOMC statements. The authors found evidence
that communications regarding the future path of monetary policy exert a greater impact on
the long end of the interest rate curve.

Subsequently, Kohlscheen (2014) studied the impact of monetary policy on exchange
rates in emerging economies, finding evidence of the exchange rate puzzle for countries such
as Brazil. Gertler and Karadi (2015) innovated by using high-frequency monetary surprises as
external instruments in a VAR analysis to estimate the response of variables to an exogenous
monetary policy shock.

Nakamura and Steinsson (2018) sought to use high-frequency identification to study mon-
etary non-neutrality. The authors justify their findings through the Fed Information Effect, a
mechanism in which FOMC communication reveals information about the economy’s natural
interest rate. Later, Jarocinski and Karadi (2020) utilized joint movements in interest rates
and the US stock market to disentangle pure interest rate shocks from information shocks.
Recently, Bauer and Swanson (2023) challenged the Fed Information Effect by demonstrat-
ing the existence of a "Fed response to news" channel where both the Fed and professional
forecasters respond to incoming economic news.

Specifically regarding Brazil, the analysis of high-frequency monetary surprises remains
a largely unexplored field. In this context, we highlight the early work of Gonçalves and
Guimarães (2011), who investigate the relationship between monetary policy and the ex-
change rate using identification through heteroskedasticity around Copom meetings. They
find evidence that unexpected increases in the interest rate can lead to a depreciation of the
Brazilian currency, as heightened default risk offsets the traditional yield-seeking attractive-
ness. Relatedly, Witheridge (2024) uses exchange rate changes around policy announcements
to measure monetary surprises in emerging markets.

Furthermore, Ferreira Neto (2022) and Gomes et al. (2025) stand out as pioneering studies
in employing high-frequency monetary surprises as external instruments within a Proxy-
SVAR framework for the Brazilian economy. Building on this identification strategy, the
latter recovers the structural series of monetary shocks to investigate the distributional effects
of monetary policy.

Finally, our research is closely related to Goncalves et al. (2025), who investigate the
impact of high-frequency monetary policy shocks on inflation expectations in Brazil. Utiliz-
ing daily data and identification via heteroskedasticity, their study provides evidence that
unexpected monetary tightening successfully leads to a decline in inflation expectations and
an appreciation of the exchange rate.
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Outline: The remainder of this dissertation is organized as follows. Section 2 describes the
method used to extract market-implied Copom expectations from the DI futures curve and
details the construction of the monetary surprise measures. Section 3 outlines the dataset
used in the structural Vector Autoregression (Proxy-SVAR) and the model specifications, fol-
lowed by the estimation of impulse-response functions and a discussion of the macroeconomic
results. Transitioning to a high-frequency approach, Section 4 conducts an event-study anal-
ysis to estimate the immediate effects of the created metrics on the exchange rate. Section 5
applies a similar procedure using breakeven inflation data to evaluate the transmission across
different maturity horizons. Finally, Section 6 concludes.

2 Monetary Policy Surprises

In the empirical macroeconomic literature, the standard approach to measure monetary
surprises relies on capturing the variation in interest rate futures around central bank an-
nouncements. Because the Copom traditionally releases its policy decisions and statements
after regular market trading hours have closed, the event window in Brazil is inherently wider,
typically spanning from the market close on the day of the meeting to the trading sessions
of the following day, to allow for the full absorption of the new information.1

Moreover, modern monetary policy operates heavily through communication, altering
not just the immediate target rate but the entire expected trajectory of interest rates. To
capture the multidimensionality of these announcements across the yield curve, this study
employs One-Day Interbank Deposit (DI) futures to extract market-implied expectations
surrounding Copom meetings. By exploiting variations in these expectations, we construct a
multidimensional set of monetary surprise measures that capture unanticipated shifts in the
policy rate path, both for the current and subsequent meetings. This section outlines the
procedure used to estimate these implied expectations and construct the monetary surprise
measures.

2.1 DI Future Rates

The term structure of monetary policy expectations in Brazil exhibits a structural id-
iosyncrasy when contrasted with advanced economies, particularly the United States. While
US market participants can hedge or speculate directly on the monetary authority’s decisions

1Throughout this dissertation, the event window is constructed using the closing prices on the day of
the Copom announcement and the closing prices of the subsequent trading day. Future extensions of this
work will refine this identification by employing the opening prices of the following day to further narrow the
window and isolate the monetary policy announcement.
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via Fed Funds Futures, the Brazilian financial system lacks a liquid futures contract directly
pegged to the central bank’s policy target (the Selic target rate). Instead, the cornerstone
instrument for yield curve positioning, interest rate anticipation, and portfolio hedging is the
One-Day Interbank Deposit (DI) futures contract.

The payoff of a DI futures contract is tied to the accumulated daily capitalization of the
overnight interbank lending rate, the CDI (Certificado de Depósito Interbancário) rate, ac-
crued between the trading date and the contract’s maturity. Because the CDI rate essentially
mirrors the effective Selic rate, typically orbiting just a few basis points below the Central
Bank’s target, the DI futures curve provides a highly accurate, market-based measure of the
expected monetary policy path.

2.2 Estimating Implied COPOM Expectations

Consider a specific DI futures contract, indexed by i, whose maturity encompasses K

upcoming Copom meetings, maturing after the K-th and before the K+1-th announcements.
These scheduled meeting dates naturally partition the contract’s lifespan into discrete policy
segments.

Let j = 0 denote the period from current trading day to the first scheduled meeting.
Consequently, let j ∈ {1, . . . , K} index the subsequent inter-meeting segments, with j = 1

capturing the period from the first meeting to the second meeting and the final segment K

capturing the period from the K-th Copom meeting until the contract’s maturity date.
We denote r0 as the prevailing DI rate before the next COPOM meeting, which is fully

observable. For each subsequent segment j, rj is the DI rate expected to prevail after COPOM
meeting j, up to the next meeting. If we define nij as the number of business days spent in
segment j, then the total time to maturity of the contract, Ni, can be written as:

Ni =
K∑
j=0

nij (1)

If Ei denotes the observed market DI rate for contract i, then Ei should be equal to the
daily capitalization of the interbank rates over its entire lifespan. Therefore, we can write:

1 +
Ei

100
=

K∏
j=0

(
1 +

rj
100

)nij/Ni

(2)

Defining aj = log
(
1 +

rj
100

)
for j = 0, 1, . . . , K, we can transform (2) into a linear combi-

nation by taking logs:
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log

(
1 +

Ei

100

)
=

K∑
j=0

nij

Ni

aj (3)

Note that the current DI rate r0 (and consequently a0) is fully known and does not need
to be estimated. We can isolate the unobserved future segment rates and define the adjusted
log-return of the contract as zi, where:

zi ≡ log

(
1 +

Ei

100

)
− ni0

Ni

a0 =
K∑
j=1

nij

Ni

aj (4)

To estimate the K unobserved segment rates, relying on a single contract is insufficient.
By stacking DI contracts along the yield curve, we translate the individual pricing identities
into a system of linear equations:

z = Xβ + ϵ (5)

where:

β =


a1
...
aK

 , Xij =
ni,j

Ni

, j = 1, . . . , K

Using a broad cross-section of DI contracts up to a fixed horizon typically makes the sys-
tem overidentified. While Ordinary Least Squares (OLS) could theoretically be applied, this
standard approach often yields an implied forward curve characterized by abrupt, unrealistic
jumps between consecutive Copom meetings. Such erratic trajectories distance the estimates
from economic reality, as monetary authorities typically favor gradualism and smooth inter-
est rate cycles. We therefore estimate the post-Copom segment log-rates via penalized least
squares:

min
β

∥z −Xβ∥2 + λ∥Dβ − c∥2 (6)

where:

D =


1 0 · · · 0

−1 1 · · · 0

0 −1
. . . 0

...
... . . . 1

 , c =


a0

0
...
0


The penalty term is designed to smooth the path of segment log-rates across meetings.

The parameter λ governs the intensity of this regularization, and it is set as 0 < λ << 1.
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For the purposes of this study, the parameter λ is set to 0.001.2 Note that: ∥Dβ − c∥2 =

(a1 − a0)
2 + (a2 − a1)

2 + · · ·+ (aK − aK−1)
2.

The closed-form solution for problem (6) is:

β̂ = (X ′X + λD′D)−1(X ′z + λD′c)

Once â1, . . . , âK are obtained, the implied segment rates are recovered through r̂j =

100(eâj − 1) for each segment j = 1, . . . , K and the implied expectations for meeting-to-
meeting changes are given by: 3

x̂1 = r̂1 − r0, x̂2 = r̂2 − r̂1, . . . x̂K = r̂K − r̂K−1.

To provide a clearer understanding of this estimation procedure, Figure 1 illustrates the
fitted yield curve alongside the actual observed market rates at the close of September 18,
2024 (the date of a Copom meeting). In this specific example, 11 distinct maturities of DI
futures contracts were utilized to accurately span a horizon encompassing the subsequent
eight monetary policy meetings.

Figure 1: Fitted Yield Curve Example
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Notes: Fitted yield curve and observed market rates (black dots) at the close of September 18, 2024 (a
Copom meeting date). Dashed lines mark the dates of the subsequent eight Copom meetings.

Furthermore, Figure 2 displays the implied policy premiums, that is, the expected interest
rate changes for each of the eight Copom meetings comprising our horizon, including the
contemporaneous one. As illustrated by the data for the September 18 meeting, the fitted
curve indicates that market participants had priced in an expected hike of 26 basis points.

2As illustrated in Appendix A which plots the fitted yield curve across different λ values, the estimated
rates exhibit minimal sensitivity to the choice of this penalization parameter.

3Note that this method is similar to CDIE function provided by the Bloomberg terminal.
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Given that the monetary authority’s actual decision was a target rate increase of exactly 25
basis points, the immediate target surprise was practically negligible.

Figure 2: Copom Changes Example
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Notes: The figure displays the implied expected interest rate changes for each of the eight upcoming Copom
meetings. The blue lines represent the maturity dates of the analyzed futures contracts, while the dashed
lines indicate the dates of the Copom meetings.

2.3 Constructing Monetary Surprises

Having established the method to extract the term structure of market-implied policy
expectations, we now turn to the construction of the monetary policy surprises. Formally,
let it denote the policy rate set at time t, immediately following the Copom announcement.
The monetary authority’s behavior can be characterized by a policy reaction function:

it = Ft(Xt) + ut

where Xt represents a vector describing the state of the economy prior to the meeting, Ft(·)
is the systematic policy reaction function mapping this vector into a rate decision, and ut

represents the exogenous monetary policy shock. Note that the expected rate at time t− δ,
where δ represents a narrow interval of a few hours, can be different from the actual rate set
by the authority due to three sources, according to Bauer and Swanson (2023).

First, an exogenous monetary policy shock ut. Second, an information effect, in which
the authority’s observation of Xt differs from the private sector’s ex ante estimate X̂t|t−δ,
conditional on information available at time t−δ. Third, a difference between the authority’s
actual reaction function Ft and the private sector’s ex ante estimate F̂t−δ.

For the purpose of our work, we impose the assumption of symmetric information regard-
ing the macroeconomic state, meaning the private sector perfectly observes the state of the
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economy prior to the decision (X̂t|t−δ = Xt). Consequently, the measured surprise in the
current meeting must be driven by an exogenous monetary policy shock, an unanticipated
shift in the central bank’s reaction function, or a combination of both.

Monetary Surprises: Using the approach described in the previous subsection, define
Esti,t as the implied expectation for the rate change in meeting i (that is x̂i), calculated
using the last observed market DI future rates on the day of the current meeting,denoted
by t.4 Since Copom announcements are released after regular trading hours, the relevant
pre-announcement observation is the closing rate on the day of the meeting. We can then
define the contemporaneous surprise for the current meeting as:

Surprise1,t = Dt − Est1,t

where Dt is the actual decision of the monetary authority. As previously highlighted, under
the assumption of no central bank information effect, this surprise can be decomposed as:

Surprise1,t = ut + (Ft(Xt)− F̂t−δ(Xt))

However, even when the private sector perfectly observes the state of the economy prior to
the decision, a contemporaneous policy surprise induces agents to revise their expectations
regarding the future policy path. Therefore, to capture the transmission of monetary policy
beyond the immediate target rate, we calculate the revisions in expectations for subsequent
Copom meetings. These forward-looking surprises are measured using the closing DI rates
on the business day following the announcement. Let the path revisions be defined as:

Surprisei,t = Esti−1,t+1 − Esti,t ∀i > 1

While these revisions to the expected interest rate path capture forward guidance, as
changes in official communication systematically shift expectations across the term struc-
ture, they are not strictly equivalent to it. Surprises at longer horizons also incorporate the
spillover effect of the contemporaneous decision: an unexpected shift in the immediate target
rate alters agents’ projections regarding future macroeconomic outcomes and the subsequent
policy path, operating through the anticipated effects of the policy stance rather than signal-
ing private information about current economic conditions. Ultimately, the primary empirical
advantage of employing these path revisions lies in the ability to disentangle the monetary
policy announcement into two distinct dimensions: the surprise in the immediate policy rate

4DI future rates were extracted from Bloomberg terminal.
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and the surprise in the future trajectory of interest rates.
For the purpose of this empirical analysis, the sample comprises 169 Copom meetings

between August 2004 and December 2024.5 Table 1 presents the correlation matrix for the
estimated surprises up to the fourth subsequent meeting. Notably, a preliminary inspection
reveals that the correlation between the contemporaneous meeting surprise and those associ-
ated with future horizons is remarkably low. This weak linear relationship provides an initial
indication that the immediate policy action and the revisions to the expected path are indeed
capturing distinct, independent dimensions of the monetary policy surprise.

Table 1: Correlation Matrix for the estimated surprises

Surprise1 Surprise2 Surprise3 Surprise4
Surprise1 1.00 0.12 0.25 0.06
Surprise2 0.12 1.00 0.29 -0.03
Surprise3 0.25 0.29 1.00 0.71
Surprise4 0.06 -0.03 0.71 1.00

Accordingly, I construct the following aggregate metrics to capture different aspects of
the monetary surprise:

• S1 = Surprise1

• S2 =
∑4

i=1 Surprisei
4

• S3 =
∑4

i=1 ωiSurprisei, where ωi = di∑4
i=1 di

and di denotes the distance (in days)
between the i-th meeting and the 5-th meeting, at t.

• S4 =
∑2

i=1 Surprisei
2

It can be observed that the S1 measure is simply Surprise1, reflecting the surprise solely
regarding the target rate change. The S2 metric incorporates the average of the surprises
across the four meetings, while S3 performs a weighted average of these four surprises, where
the weights are determined by the distance to the fifth meeting. This weighting scheme
ensures that the most immediate meeting carries more weight than the second, the second
more than the third, and so forth. Finally, S4 only calculates the average between Surprise1

5The sample begins in August 2004 for two primary reasons. First, throughout 2003, Copom announce-
ments were frequently released during market trading hours. Second, for the meetings held up to July 2004,
the meeting-specific premiums extracted via our approach exhibited substantial deviations from the median
consensus forecasts available on the Bloomberg terminal. Furthermore, for the minority of meetings occurring
on the eve of a national holiday, we utilize the closing yields from the nearest subsequent business day. As a
specific exception, the surprise metric for the April 20, 2011 meeting was set to zero, given that the holiday
was immediately followed by a weekend, excessively widening the event window.
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and Surprise2.6 Figure 3 shows measures S1 and S3 in comparison with the actual changes in
the Selic target rate across the 169 Copom meetings; all metrics are expressed in percentage
points.

Figure 3: Selic Rate Changes and Surprise Metrics
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Notes: The figure compares the surprise measures S1 and S3 with the actual changes in the Selic target rate
across the 169 Copom meetings.

3 Proxy SVAR

The central objective of this study is to analyze the monetary policy transmission mecha-
nism in the Brazilian economy, specifically evaluating whether its transmission has strength-
ened over time. To this end, we estimate a Vector Autoregression model with External
Instruments (Proxy-SVAR) at a monthly frequency, composed of six variables that synthe-
size the domestic macroeconomic environment.

Following the literature, we approach the problem similarly to Gertler and Karadi (2015),
under the methodological framework of Mertens and Ravn (2013), utilizing the high-frequency

6Appendix B provides a straightforward exogeneity check, suggesting that these high-frequency surprises
are not systematically predictable by the macroeconomic information set available prior to the meetings.
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surprises constructed in this study as exogenous instruments for identifying the structural
monetary policy shock; for further details about the econometric framework, see Appendix C.
The validity of this identification strategy rests on two fundamental assumptions: instrument
relevance and exogeneity. The former requires the surprises to be sufficiently correlated
with the unobserved structural interest rate shock. The latter assumes that, within the
tight event window we measure, revisions in implied interest rate expectations are driven
almost exclusively by the decisions and communication of the monetary authority, remaining
orthogonal to contemporaneous macroeconomic shocks.

The following subsection details the variables included in the monthly Proxy-SVAR, the
data sources, any necessary transformations, and the information criteria used for lag selec-
tion. Subsequently, the final subsection presents the estimated impulse-response functions
and discusses the results.

3.1 Data

Our set of variables follows the approach used by Gomes et al. (2025) in their study of
monetary policy impacts on the labor market. In this sense, our Proxy-SVAR model includes
the following set of endogenous variables: (i) the end-of-month Selic rate, on an annualized
basis; (ii) the log of the consumer price index, seasonally adjusted in levels7; (iii) the log of the
Central Bank’s economic activity index (IBC-Br), seasonally adjusted; (iv) the unemployment
rate, calculated by the Central Bank of Brazil and published in the statistical appendix of
its Inflation Report, seasonally adjusted and presented as a three-month moving average; (v)
the log of the BRL/USD nominal exchange rate, expressed as the monthly average selling
rate in Brazilian reais per U.S. dollar; and (vi) the credit-to-GDP ratio, defined as the ratio
of total credit granted by the National Financial System to nominal GDP, with the latter
calculated as a 12-month rolling sum. The Selic rate, unemployment rate, and credit-to-GDP
ratio are expressed in percentages, while logarithmic variables are scaled by 100 to facilitate
interpretation. All series were sourced from the Central Bank of Brazil and IBGE databases,
encompassing the period from August 2004 to December 2024. Finally, Figure 4 displays the
evolution of these series over the selected sample period.

7The consumer price index corresponds to the Índice Nacional de Preços ao Consumidor Amplo (IPCA),
calculated by the Instituto Brasileiro de Geografia e Estatística (IBGE).
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Figure 4: Time series of VAR variables
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3.2 Results

Following Sims et al. (1990) and, more recently, the application by Gomes et al. (2025), we
estimate the monthly Proxy-SVAR model with variables in levels, as the system’s dynamics
can be consistently estimated without differencing if cointegrating relationships exist among
the series. This methodological choice aims to preserve long-run relationships and stochastic
trends present in the data, avoiding the information loss common in differenced models. To
match the frequency of the macroeconomic variables, the high-frequency monetary surprises
are aggregated to a monthly frequency; for months without a Copom meeting, the instrument
value is set to zero.

For the selection of the lag order, we utilize the Hannan-Quinn (HQ) information criterion,
which offers a parsimonious approach, properly balancing model fit and the preservation of
degrees of freedom.8 The validity of our structural identification depends on the strength of
the external instrument. According to the standard rule of thumb (Stock and Yogo (2002)),

8As a robustness check, we provide estimations using the Akaike Information Criterion (AIC) for the
full sample and the relevant instruments in Appendix D. The estimated impulse responses are qualitatively
similar, pointing in the same structural direction.
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an instrument is considered strong if its explanatory power over the reduced-form residuals of
the policy indicator is sufficiently high, which is verified when the first-stage robust F-statistic
exceeds 10. Among the constructed measures, S3 and S4 emerge as the strongest instruments,
significantly surpassing this threshold. Consequently, we proceed with the analysis using
S4 as our baseline instrument given its superior first-stage explanatory power, while the
robustness checks using S2 and S3 for the full sample are presented in Appendix D. Notably,
the isolated contemporaneous target surprise (S1) acts as a weak instrument when aggregated
to a monthly frequency. This empirical result further highlights the necessity of incorporating
the expected policy path into the identification strategy.

The following figures present the Impulse-Response Functions (IRFs) for each variable in
the system, accompanied by information regarding the instrument used, the selected number
of lags, the sample period, and the respective first-stage F-statistic.9 The solid blue line
illustrates the mean response, while the dashed lines represent the 68% confidence intervals.
Both were calculated using a Wild Bootstrap procedure with 1,000 replications, ensuring
robustness against possible heteroscedasticity patterns in the residuals.

Figure 5 reports the impulse-response functions (IRFs) over a 48-month horizon following
a 1 percentage point contractionary structural monetary policy shock, using S4 as the external
instrument. The first-stage robust F-statistic is 28.76, firmly rejecting the weak instrument
null hypothesis. Following the shock, the policy rate increases instantaneously and gradually
reverts toward its baseline level. Regarding the price index, the response to the monetary
tightening initially exhibits a temporary increase, a manifestation of the well-documented
price puzzle, before falling and remaining persistently negative over the longer horizon. Eco-
nomic activity contracts immediately and gradually recovers, while credit contracts rapidly
and maintains a negative trajectory. The unemployment rate shows a slight initial decrease
followed by an upward movement; however, its entire dynamics are accompanied by wide con-
fidence bands, rendering the response largely statistically insignificant. Notably, the nominal
exchange rate depreciates instantaneously, characterizing an exchange-rate puzzle, and only
gradually returns to its initial level.

9The impact of the structural shock was normalized to represent a 1 percentage point increase in the
interest rate.
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Figure 5: Impulse Response Functions using S4
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Notes: IRFs normalized to a 1 p.p. increase in the interest rate. The solid line depicts the mean response,
while dashed lines denote 68% confidence intervals computed via a Wild Bootstrap procedure.

Subsample Analysis: The baseline results over the full sample reveal an initial depre-
ciation of the nominal exchange rate following a contractionary structural monetary pol-
icy shock. This specific dynamic, a manifestation of the exchange-rate puzzle in emerging
economies, has been documented in the empirical literature; for instance, Kohlscheen (2014)
finds evidence of domestic currency depreciation using daily exchange rate variations follow-
ing Copom announcements. Conversely, more recent studies, such as Gomes et al. (2025),
document conventional currency appreciation and standard inflationary dynamics for the
Brazilian case.

Motivated by these contrasting findings, we investigate potential structural shifts in the

15



monetary transmission mechanism to verify whether the empirical anomalies observed in the
full sample persist in a more recent timeframe. To this end, we restrict the estimation sub-
sample to the 2015–2024 period. While the choice of 2015 to define this fixed ten-year horizon
serves as a baseline, we subsequently present evidence suggesting that the strengthening of
the monetary transmission mechanism does not depend on this specific cut-off date. Finally,
to maintain methodological consistency, the specification preserves the use of 2 lags, ensuring
direct comparability with the full-sample results.

Figure 6: Impulse Response Functions using S4 (2015-2024)
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while dashed lines denote 68% confidence intervals computed via a Wild Bootstrap procedure.

Figure 6 reports the estimated impulse-response functions for the 2015–2024 subsample.
The macroeconomic dynamics contrast sharply with the full-sample results, aligning closely
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with standard theoretical predictions. The first-stage robust F-statistic is 16.27, confirming
the continued relevance of the external instrument in this restricted timeframe. Notably, the
response of the price index becomes more conventional: it exhibits a negative trajectory, with
the negative effect materializing at an earlier horizon compared to the full-sample specifica-
tion. The unemployment rate rises, with the effect becoming statistically significant over the
longer horizon. Economic activity contracts immediately and recovers quickly, albeit stabi-
lizing at a lower level than before the shock. Furthermore, the exchange-rate puzzle is also
substantially mitigated. The initial currency depreciation is muted and is rapidly overtaken
by domestic currency appreciation that gradually fades over time, a behavior consistent with
standard overshooting dynamics. Finally, the credit channel shows a more moderate and less
persistent contraction compared to the full sample, although it remains negative in the long
run.

3.3 Robustness Exercises

While the contrast between the full sample and the 2015–2024 period is striking, rely-
ing solely on this static dichotomy warrants caution. The emergence of more conventional
macroeconomic responses in the recent subsample does not necessarily dictate a strengthen-
ing of the monetary transmission mechanism. Alternatively, this shift could merely reflect
an improvement in the empirical identification of the system, such as a cleaner extraction of
the structural shock due to a reduction in macroeconomic noise in recent years.

To ensure that these findings are not strictly driven by the arbitrary choice of 2015, and
to investigate this interpretative nuance, we compute the cumulative impulse-response func-
tions for both the price index and the nominal exchange rate across a sequence of shrinking
estimation windows. Figure 7 illustrates this temporal evolution. Specifically, we fix the end
date of the sample at the final observation in 2024 and incrementally advance the start date
in six-month increments, beginning in 2004 up to 2015. All subsample specifications retain
two lags and the S4 instrument to ensure comparability.When the estimation includes the
earliest years of the sample, the cumulative response of the nominal exchange rate is posi-
tive, highlighting a pronounced deviation from theoretical expectations, associated with the
exchange rate puzzle. Regarding inflation, while the cumulative long-run effect is negative
from the beginning, the magnitude of this negative inflationary response appears to increase
as older data is progressively discarded and the start date shifts closer to 2015.

It is important to note that these apparent amplifications of the inflation and exchange
rate responses are not perfectly monotonic; nevertheless, the overarching tendency points to
more conventional and pronounced macroeconomic dynamics. Ultimately, the mitigation of
the exchange rate puzzle and the stronger disinflationary trajectory observed as the sample
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becomes increasingly dominated by recent data are consistent with an improvement in empir-
ical identification or a gradual strengthening of the monetary policy transmission in Brazil.

Figure 7: Cumulative Effects on Exchange Rate and Inflation
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Notes: The panel displays the temporal evolution of the cumulative impulse responses for the exchange rate
and inflation across different sample start dates. All specifications are estimated using 2 lags and employ S4

as the external instrument.

Finally, as a last exercise, we compute the impulse-response functions across different
10-year subsamples. Figure 8 illustrates this approach. The estimation windows advance in
three-year increments, beginning with the 2006–2015 period, followed by 2009–2018, and so
forth. To ensure direct comparability with the preceding analyses, all rolling specifications
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employ S4 as the external instrument and retain two lags.10

Figure 8: IRF’s for Exchange Rate and Inflation Across Subsamples
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Notes: All specifications are estimated using 2 lags and employ S4 as the external instrument.

The earliest estimation window (2006–2015) exhibits the most pronounced deviations
from theoretical expectations: following a contractionary shock, the nominal exchange rate
depreciates sharply without reverting to its baseline, while the long-run response of the price
level remains positive (albeit accompanied by wide confidence intervals). However, as the 10-
year window rolls forward, the impulse responses become progressively more conventional.
Notably, the exchange-rate puzzle is substantially mitigated in the later subsamples, and
the disinflationary dynamics become more distinct. This exercise provides additional sug-

10The first-stage robust F-statistic exceeds the threshold of 10 across all 10-year rolling windows.
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gestive evidence of a structural maturation in the macroeconomic environment. Ultimately,
these rolling estimates are consistent with a gradual strengthening of the monetary policy
transmission mechanism in Brazil over the last decade.

4 Impact on Exchange Rate

The previous section documented a gradual normalization of the macroeconomic responses
to monetary policy shocks, highlighting the mitigation of the exchange-rate puzzle over the
medium to long run. However, because the Proxy-SVAR operates at a monthly frequency,
it can obscure the immediate financial market reaction to central bank announcements. To
isolate this direct transmission channel and further investigate the currency dynamics, we
transition from the structural macroeconomic framework to a high-frequency event study
methodology.

4.1 Scatter Plots

To empirically assess the relationship between the constructed monetary surprise measures
and daily exchange rate fluctuations, we compute the percentage change in the domestic
exchange rate from the market close on the day of the Copom announcement to the market
close on the subsequent business day. The high-frequency exchange rate data are sourced
from the Bloomberg terminal. Figure 9 presents a comparative view of these daily changes
across our monetary surprise metrics. The panel is organized to show the scatterplots for the
full sample (2004–2024) on the left and for the more recent subsample (2015–2024) on the
right, allowing for a direct visual inspection of the evolving correlation between interest rate
surprises and the Brazilian Real.

According to conventional open-economy macroeconomic theory, an unexpected mone-
tary tightening should induce an immediate currency appreciation (a negative change in the
exchange rate) driven by the expansion of the interest rate differential. Graphically, this
theoretical mechanism implies that the majority of observations should be concentrated in
the second and fourth quadrants, reflecting an inverse relationship between the policy sur-
prise and the exchange rate return. While the data exhibit considerable dispersion, with
several high-frequency observations deviating from this theoretical prediction, the fitted lin-
ear trend lines across the panels consistently display the expected negative slope. Crucially,
when comparing the full sample to the more recent subsample, the visual evidence suggests
a greater responsiveness of the exchange rate in the latter period for the contemporaneous
target surprise (S1), where the fitted trend line becomes noticeably steeper. Altogether, this
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visual evolution is consistent with a normalization of the currency’s reaction to monetary sur-
prises and points to a stronger responsiveness in recent years, aligning closely with standard
economic models.

21



Figure 9: Daily Exchange Rate Changes and Metrics in COPOM days
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Notes: Red lines represent both the horizontal and vertical zero axis. The dark red line presents the
estimated trend line.
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4.2 Regression Analysis

Employing a methodology similar to Kohlscheen (2014) and Nakamura and Steinsson
(2018), we estimate the impact of monetary surprises on the exchange rate through the
following linear specification:

∆et = α+ β1Xi,t + β2∆VIXt + ϵt (7)

Where ∆et represents the percentage change in the exchange rate, Xi,t denotes our surprise
measures, and ∆VIXt represents the percentage change in the VIX. Both percentage changes
are computed using the market closing prices on the day of the Copom meeting and the
subsequent business day, retrieved from the Bloomberg terminal. The inclusion of the VIX
as a control variable aims to filter out exchange rate fluctuations driven by global risk aversion
dynamics, thereby isolating the domestic monetary policy transmission.

It should be emphasized that the use of a narrow high-frequency window minimizes po-
tential reverse causality and endogeneity concerns. Within this tight timeframe, it is struc-
turally implausible that the monetary authority’s predetermined decision is contemporane-
ously driven by the exchange rate variation occurring on the exact day of the announcement.
Our primary analytical interest lies in the β1 coefficient, seeking to verify its theoretically pre-
dicted negative sign and to assess the stability of its magnitude across the different surprise
metrics.

Table 2: Impact of Monetary Surprises on the Exchange Rate (Full Sample)

Dependent variable: ∆et
(1) (2) (3) (4)

S1 −1.674∗∗
(0.706)

S2 −4.668∗∗∗
(1.196)

S3 −4.412∗∗∗
(1.016)

S4 −3.500∗∗∗
(0.781)

∆VIX 0.011∗∗ 0.008 0.009∗ 0.008
(0.005) (0.005) (0.005) (0.005)

Constant −0.056 −0.023 −0.032 −0.015
(0.041) (0.040) (0.039) (0.038)

Observations 169 169 169 169
R2 0.076 0.166 0.198 0.216
Adjusted R2 0.065 0.156 0.188 0.207
Residual Std. Error 0.541 0.514 0.504 0.498
F Statistic 6.792∗∗∗ 16.562∗∗∗ 20.497∗∗∗ 22.874∗∗∗

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
Robust standard errors in parentheses
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Table 2 reports the results of the Ordinary Least Squares (OLS) estimations, incorporating
the control for the VIX index and reporting heteroscedasticity-robust standard errors. Across
all four specifications, the estimated β1 coefficients are consistently negative and statistically
significant at the 5% level or better, which is consistent with the theoretical prediction that
an unexpected monetary tightening induces an immediate domestic currency appreciation.

However, a comparative analysis of the point estimates indicates relevant nuances regard-
ing the transmission channels of monetary policy. It is particularly noteworthy that S1, which
serves as our most direct measure of the immediate target rate surprise, yields the small-
est coefficient in absolute terms (-1.674). This result suggests that isolated, single-horizon
surprises have a relatively muted transmission to the foreign exchange market.

In contrast, the composite metrics that simultaneously incorporate the immediate policy
response and the revisions to the expected forward path are associated with a considerably
larger magnitude of exchange rate variation. The largest estimated effects across all speci-
fications belong to the S2 and S3 measures, yielding highly significant coefficients of -4.668
and -4.412, respectively. Both measures comprehensively encapsulate the contemporaneous
surprise along with the expectation revisions for the next three upcoming meetings. While
S2 computes the simple arithmetic average of these four horizons, S3 applies a temporally
weighted average. Ultimately, these findings indicate that the exchange rate appears to re-
spond significantly to the path revision component of monetary policy, rather than merely
to an isolated contemporaneous target rate surprise.

Subsample Analysis: Building upon the hypothesis of a gradual evolution in the mon-
etary transmission mechanism, a dynamic suggested by the preceding VAR analysis, we
proceed to re-estimate these baseline regressions utilizing the restricted timeframe of 2015 to
2024. The primary objective of this temporal partition is to empirically evaluate whether the
exchange rate’s response to the constructed monetary surprises is associated with an ampli-
fied sensitivity in the recent period. If the Brazilian economy has transitioned toward a more
conventional macroeconomic framework over the last decade, a stronger and more immediate
reaction of the foreign exchange market to both contemporaneous target decisions and shifts
in the expected policy path would be highly consistent with this ongoing maturation.

Table 3 reports the results of the baseline regressions re-estimated for the restricted time-
frame. As anticipated, the subsample analysis reveals a substantial amplification in the
transmission mechanism. First, it is imperative to note that all point estimates for the mon-
etary surprise metrics are considerably larger in absolute terms compared to the full-sample
baseline, while strictly maintaining statistical significance at the 5% level or better.

Specifically, the estimated coefficients for S1, S2, S3, and S4 intensified to -3.031, -4.955,
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Table 3: Impact of Monetary Surprises on Exchange Rate (2015 - 2024)

Dependent variable: ∆et
(1) (2) (3) (4)

S1 −3.031∗∗
(1.465)

S2 −4.955∗∗∗
(1.893)

S3 −5.585∗∗∗
(1.917)

S4 −4.640∗∗∗
(1.531)

∆VIX 0.006 0.004 0.006 0.005
(0.007) (0.008) (0.007) (0.007)

Constant −0.046 0.001 −0.012 0.003
(0.069) (0.066) (0.064) (0.064)

Observations 80 80 80 80
R2 0.083 0.117 0.165 0.180
Adjusted R2 0.059 0.094 0.144 0.159
Residual Std. Error 0.599 0.587 0.571 0.566
F Statistic 3.484∗∗ 5.119∗∗∗ 7.627∗∗∗ 8.474∗∗∗

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
Robust standard errors in parentheses

-5.585, and -4.640, respectively. However, a closer inspection of these shifts suggests that this
overall amplification is largely driven by a renewed and heightened market sensitivity to the
contemporaneous policy decision. This hypothesis is supported by the fact that S1, which
captures solely the immediate target rate surprise, nearly doubled in magnitude. Conversely,
the measure that exhibits the smallest relative change is S2. Because S2 is constructed as
a simple arithmetic average, it inherently assigns the lowest relative weight to the current
meeting’s surprise among our composite metrics. The fact that S_2 moves the least, while
S3 jumps to -5.585, corroborates the view that the immediate policy surprise has regained
significant traction in the foreign exchange market during this recent macroeconomic regime.

4.3 Expanding and Rolling Windows

To rigorously evaluate the stability and temporal evolution of these effects, and to ensure
that the observed amplification is not merely an artifact of an arbitrary sample split, we
re-estimate the baseline regression using an expanding window approach. We begin with an
initial estimation window comprising the first 81 Copom meetings of our sample, spanning
from August 2004 to November 2013. From this baseline, we iteratively add subsequent
observations one by one, computing the dynamic point estimates for the β1 coefficients asso-
ciated with the S1, S2, S3, and S4 surprise metrics at each step. This methodological exercise
allows us to trace the trajectory of the exchange rate sensitivity over the last decade.
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Figure 10: Effects of Monetary Surprise in Exchange Rate (expanding window)
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Notes: The figure displays the evolution of the point estimate for the impact of monetary surprises on the
exchange rate as the sample period expands. The horizontal axis represents the end date of each window
over time.

As depicted in Figure 10, the expanding window analysis yields evidence consistent with
our previous findings regarding the gradual evolution of the monetary transmission mech-
anism. Towards the end of the sample, all estimated coefficients exhibit a clear downward
trajectory, becoming increasingly negative. Notably, the metric that displays the most reg-
ular and consistent decline throughout this temporal evolution is S1. This steady downward
trend points to the hypothesis that the contemporaneous target rate surprise has progres-
sively become more strongly associated with exchange rate movements over time. Neverthe-
less, despite the consistent behavior of S1, it is noteworthy that all monetary surprise metrics
ultimately exhibit a substantial drop by the end of the period, suggesting a generalized
amplification of the exchange rate sensitivity to monetary policy in recent years.

Finally, to further isolate the characteristics of distinct sub-periods and evaluate the tem-
poral evolution of the parameters, we complement our analysis with a sequence of fixed
10-year rolling windows. Specifically, we re-estimate the baseline high-frequency regres-
sions across four overlapping timeframes, advancing in three-year increments: 2006–2015,
2009–2018, 2012–2021, and 2015–2024. By systematically discarding the oldest observations
as the estimation window rolls forward, this constant-sample approach allows us to investi-
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gate whether the amplified responsiveness observed in recent years persists independently of
the early-sample dynamics.

Table 4: Evolution of Exchange Rate Sensitivity to Monetary Surprises

Dependent variable: ∆et
2006-2015 2009-2018 2012-2021 2015-2024

S1 −1.435 −1.839∗∗ −2.867∗∗ −3.031∗∗
(0.882) (0.823) (1.168) (1.465)

S2 −5.610∗∗∗ −3.158∗ −4.429∗∗ −4.955∗∗∗
(1.836) (1.685) (1.756) (1.893)

S3 −4.643∗∗∗ −3.040∗∗ −4.592∗∗∗ −5.585∗∗∗
(1.382) (1.393) (1.644) (1.917)

S4 −3.562∗∗∗ −2.401∗∗ −3.742∗∗∗ −4.640∗∗∗
(1.031) (1.094) (1.291) (1.531)

Observations 80 80 80 80

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
Robust standard errors in parentheses.

Table 4 reports the estimated coefficients across the four rolling windows. An analysis of
these estimates over time suggests a gradual shift in exchange rate sensitivity. Looking first
at S1, which isolates the contemporaneous target rate surprise, we observe a steady increase
in magnitude over time. Notably, its initial estimate in the 2006–2015 window is the only
coefficient across all specifications that lacks statistical significance at the 10% level. As
the window rolls forward, S1 becomes strictly significant and progressively more negative,
suggesting a growing association between the immediate policy decision and exchange rate
movements.

For the composite and forward-looking metrics (S2, S3, and S4), the data display a dif-
ferent dynamic. These measures exhibit a temporary attenuation in their estimated impacts
during the 2009–2018 window, where the coefficients experience a noticeable reduction in
absolute terms. However, following this period, the exchange rate sensitivity rebounds sub-
stantially. To be analytically transparent, it is important to note that the final point estimate
for S2 (-4.955 in 2015–2024) remains slightly smaller,in absolute terms, than its initial base-
line (-5.610 in 2006–2015). Nevertheless, the broader trend for the other composite measures
is one of amplification: both S3 and S4 exhibit their largest and most highly significant effects
in the most recent subsample, yielding coefficients of -5.585 and -4.640, respectively.

Altogether, while the evidence suggests an overall amplification of exchange rate sensi-
tivity in recent years, this temporal evolution exhibits a clear non-monotonic pattern. In-
terestingly, this temporary attenuation in the intermediate high-frequency windows aligns
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seamlessly with the dynamics previously documented in our VAR analysis, where the cu-
mulative response of the exchange rate also displayed a non-monotonic trajectory. This
parallel between the daily financial data and the monthly macroeconomic responses points
to a transmission mechanism that, despite complex intermediate fluctuations, has become
more strongly associated with currency movements over the last decade.

5 Impact on Breakeven Inflation

Before evaluating the sensitivity of inflation dynamics to monetary policy shocks, it is
crucial to establish the precise nature of our dependent variable. We utilize the breakeven
inflation (BEI) rate, derived from the yield differential between nominal and inflation-indexed
government bonds. As highlighted by Goncalves et al. (2025), the BEI should not be inter-
preted as a pure measure of expected inflation; rather, it fundamentally comprises both the
market’s true inflation expectation and an embedded inflation risk premium.11 Recognizing
this theoretical distinction, the remainder of this chapter will refer to this composite metric
simply as breakeven inflation.

To assess the sensitivity of breakeven inflation to our constructed monetary surprise met-
rics, we conduct an event-study exercise analogous to Bocola et al. (2025) by estimating the
following linear specification:

∆Et[πh,h+i] = σ + β1Xi,t + ϵt

For each Copom announcement at t, we compute the breakeven inflation rate utilizing
the daily closing yields of the nominal and real (inflation-linked) interest rate curves. Sub-
sequently, we perform the identical calculation using the closing yields of the immediately
following business day, computing the variation in percentage points. Thus, the dependent
variable ∆Et[πh,h+i] represents the high-frequency revision in the annualized breakeven infla-
tion rate prevailing between future periods h and h+ i.

The daily closing data for both nominal and real yield curves were sourced from the
Bloomberg terminal. Because robust historical data for Brazilian real interest rates are only
available from October 2009 onwards, this specific empirical exercise is restricted to a sub-
sample comprising 122 Copom meetings. Using these yield curves, we calculate the implied
breakeven inflation across three distinct maturity horizons to capture the term structure of
inflation compensation: the short-term horizon (0 to 2 years), the medium-term horizon (2
to 5 years), and the combined short-to-medium term horizon (0 to 5 years).

11It is worth noting that if the risk premium does not change much over time, its presence would not
meaningfully affect our estimations, since these are based on tight 1-day differences.
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Figure 11 displays a panel presenting the β1 point estimates for each of our four main
metrics across different maturity horizons, accompanied by their respective 90% confidence
intervals. Across all four specifications, the results consistently point to a negative relation-
ship between monetary policy surprises and breakeven inflation.

An analysis of the estimated coefficients suggests relevant nuances regarding the term-
structure dynamics of monetary transmission. First, the data suggest that surprise measures
explicitly incorporating revisions to the expected policy path (S2, S3, and S4) are associated
with a substantially stronger overall response of breakeven inflation than the purely con-
temporaneous surprise (S1) across all maturities. Furthermore, across all evaluated surprise
metrics, medium-term breakeven inflation appears to react more forcefully than its short-
term counterpart. This less pronounced effect at short-term maturities is highly consistent
with the empirical evidence documented by Goncalves et al. (2025), who observed similar
dynamics when estimating the effects of monetary surprises utilizing an Instrumental Vari-
ables (IV) approach. Ultimately, these findings suggest that forward-looking shifts in the
expected policy path are strongly associated with market beliefs, highlighting the relevance
of the expected policy trajectory for anchoring inflation expectations.12

12The comprehensive tables detailing the estimation results and standard errors for all specifications can
be found in Appendix E.
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Figure 11: Monetary Surprises and Breakeven Inflation
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Notes: The figure displays the point estimate for the impact of monetary surprises on the breakeven inflation
across maturity horizons. The point estimates are shown in red, and the blue region delimits the 90%
confidence interval, constructed using robust standard errors.

5.1 Rolling Window Analysis

Building upon the evidence suggesting the relevance of the expected policy path for an-
choring medium-term breakeven inflation over the full sample, a natural subsequent question
is whether the strength of this relationship has remained stable or evolved over time. To
investigate the temporal dynamics of this transmission, we re-estimate the baseline regres-
sion across successive 10-year rolling windows. It is important to note that the availability of
breakeven inflation data restricts our sample to begin in late 2009. To maintain robust statis-
tical power and comparable degrees of freedom across all estimations, we utilize fixed 10-year
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windows, rolling forward annually from the initial 2010–2019 period to the final 2015–2024
subsample. Given the Copom’s standard calendar of eight regular meetings per year, each of
these 10-year periods encompasses precisely 80 observations. Table 5 presents the dynamic
point estimates for the β1 coefficients associated with our four surprise metrics throughout
this temporal evolution.

Table 5: Temporal Evolution of Monetary Surprises on Breakeven Inflation (Rolling Window)

Dependent variable: ∆Et[π2,5]

2010:2019 2011:2020 2012:2021 2013:2022 2014:2023 2015:2024

S1 −0.443∗∗ −0.463∗∗ −0.670∗∗∗ −0.666∗∗∗ −0.674∗∗∗ −0.490∗∗∗

(0.175) (0.186) (0.150) (0.153) (0.170) (0.171)

S2 −0.808∗∗∗ −0.823∗∗∗ −0.983∗∗∗ −0.893∗∗∗ −0.895∗∗∗ −0.733∗∗∗

(0.257) (0.255) (0.233) (0.247) (0.290) (0.242)

S3 −0.741∗∗∗ −0.760∗∗∗ −0.979∗∗∗ −0.941∗∗∗ −0.972∗∗∗ −0.804∗∗∗

(0.252) (0.249) (0.189) (0.202) (0.232) (0.203)

S4 −0.582∗∗∗ −0.605∗∗∗ −0.772∗∗∗ −0.779∗∗∗ −0.792∗∗∗ −0.665∗∗∗

(0.216) (0.214) (0.148) (0.156) (0.169) (0.151)

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
Robust standard errors in parentheses

A detailed examination of Table 5 points to a dynamic and evolving landscape regarding
the transmission of monetary surprises to breakeven inflation. The most striking temporal
feature is the pronounced hump-shaped intensification in the absolute magnitude of the
coefficients during the middle of our sample. Across all surprise metrics, the sensitivity
of the breakeven inflation peaks in the rolling windows spanning from 2012 to 2023. For
instance, the coefficient for S3 increases in magnitude from -0.741 in the initial 2010–2019
window to a striking -0.979 in the 2012–2021 period, suggesting a phase of heightened market
responsiveness. More importantly, when comparing the initial baseline (2010–2019) to the
final estimation period (2015–2024), we observe a sustained amplification in the measured
sensitivity. With the sole exception of S2, all monetary surprise metrics conclude the sample
with point estimates that are larger in absolute terms than their initial values. Specifically,
the impact of S1 strengthens from -0.443 to -0.490, S3 from -0.741 to -0.804, and S4 from
-0.582 to -0.665. This overarching trend suggests that the central bank’s ability to influence
medium-term breakeven inflation has progressively strengthened over the last decade.

Furthermore, the rolling window analysis yields evidence highlighting the relevance of
managing the expected policy path. In every single 10-year subset analyzed, the surprise
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metrics that explicitly incorporate revisions to the future trajectory of interest rates (S2,
S3, and S4) are associated with a substantially stronger influence on breakeven inflation
than the purely contemporaneous target surprise (S1). Even during the periods when S1

reaches its maximum historical traction (such as the 2014–2023 window at -0.674), the path-
dependent measures maintain a considerable lead, with S3 yielding a coefficient of -0.972.
This consistent cross-sectional dynamic across a decade of moving samples suggests that
forward-looking shifts in the monetary policy stance, communicated through the expected
path, remain highly relevant elements for anchoring medium-term breakeven inflation.

6 Conclusion

This dissertation investigated the evolution of monetary policy transmission in Brazil
between 2004 and 2024, employing a high-frequency identification approach. The primary
contribution of this work lies in providing a more interpretable decomposition of monetary
surprises. By extracting market expectations directly from the One-Day Interbank Deposit
(DI) futures curve immediately prior to Copom meetings, we constructed composite monetary
surprise metrics. This mapping of the pre-meeting yield curve allows us to disentangle the
unanticipated variation in the immediate target rate from forward-looking revisions to the
expected policy path, offering a clearer and more nuanced analytical structure for evaluating
policy transmission.

The macroeconomic results obtained through a structural Vector Autoregression (Proxy-
SVAR) framework point to a shift in Brazilian monetary dynamics. When estimated over
the full sample, the impulse-response functions exhibited behaviors that deviated from stan-
dard economic theory, such as an initial increase in the price level following a contractionary
surprise. However, when restricting the analysis to the last decade (2015–2024), these em-
pirical anomalies were substantially mitigated. In this recent subsample, the macroeconomic
variables responded in a manner closely aligned with classical theoretical predictions.

This evolving dynamic is further supported by our high-frequency event-study analyses.
Utilizing an expanding window approach, we documented a progressive intensification in the
sensitivity of the exchange rate to monetary surprises over the last decade. Similarly, our 10-
year rolling window analyses revealed that the responses of both the exchange rate and the
medium-term breakeven inflation exhibited non-monotonic trajectories. The sensitivity of
the breakeven inflation, for instance, displayed a pronounced hump-shaped pattern, peaking
in the middle of our sample. Nevertheless, despite these intermediate macroeconomic fluc-
tuations, the empirical evidence suggests a sustained amplification in policy transmission, as
both variables concluded the analyzed period exhibiting a stronger overall association with
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monetary surprises than at the beginning of the sample.
Most notably, across both high-frequency frameworks, the data consistently highlighted

the relevance of the expected policy path. The composite surprise metrics that explicitly in-
corporated revisions to the future trajectory of interest rates were systematically associated
with a stronger response in both exchange rate dynamics and breakeven inflation than the
purely contemporaneous target surprises. In summary, the findings of this study are consis-
tent with a gradual evolution of the Brazilian monetary transmission channels, pointing to
the central bank’s forward-looking communication and management of the expected policy
trajectory as highly relevant elements for macroeconomic stabilization.
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Appendix

A DI Yield Curve for different λ

Figure 12: DI Yield Curve Example for different λ
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B Exogeneity Check

To investigate potential endogeneity concerns, we conduct a robustness test employing
an orthogonalization procedure similar to the approach documented by Gomes et al. (2025).
The underlying premise of this exercise is that a genuinely exogenous monetary surprise
should be orthogonal to the available information. In their original framework, Gomes et al.
(2025) project the monetary surprises onto a broad spectrum of market expectation variables
collected on the day of each announcement. To effectively manage the high dimensionality
of this extensive control space and extract the orthogonalized residual, they employ a Ridge
regression shrinkage estimator.

For the purposes of this specific robustness exercise, we adapt their methodology by
implementing a more parsimonious version of the orthogonalization process. Specifically, for
each surprise measure Si, we estimate:

Si,t = α+
2∑

h=0

β1,hEt[e
(m)
t+h] +

2∑
h=0

β2,hEt[CPI(m)
t+h] +

0∑
j=−1

β3,jEt[Y
(q)
t+j] + β4Et[Selic(a)t ] + εt

Where:
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• Si,t denotes the surprise measures constructed.

• Et[e
(m)
t+h] is the expected exchange rate for the monthly horizon t + h, with h = 0

representing the current month;

• Et[CPI(m)
t+h] is the expected Consumer Price Index inflation rate for the monthly horizon

t+ h;

• Et[Y
(q)
t+j] is the expected quarterly real GDP growth for the horizon t + j, where j = 0

is the current quarter and j = −1 is the immediately preceding quarter;

• Et[Selic(a)t ] is the expected end-of-year annual Selic rate for the current year.

All market expectations were obtained on the day of the Copom announcement t.
After estimating the equations, we evaluate the degree of linear association between our

original baseline surprises and their corresponding orthogonalized residuals. The results
reveal a remarkably high correlation across all four metrics. Specifically, the Pearson corre-
lation coefficients are 0.975 for S1, 0.964 for S2, 0.962 for S3, and 0.952 for S4. Since the
minimum correlation observed across our sample remains firmly above 0.95, we opt to utilize
the original monetary surprise measures throughout the analyses of this dissertation.
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C Econometric Framework

Our empirical framework begins with a Structural Vector Autoregression (SVAR) model
designed to capture the joint dynamics of a set of economic and financial variables. Let Yt

denote the vector of endogenous variables observed at period t. The structural system is
given by:

AYt =

p∑
j=1

CjYt−j + ϵt (1)

where A is the matrix of contemporaneous coefficients, Cj represents the coefficient ma-
trices for lag j, and ϵt is a vector of structural shocks assumed to be serially uncorrelated and
independent. Premultiplying Equation (1) by A−1 yields the reduced-form representation of
the VAR:

Yt =

p∑
j=1

BjYt−j + ut (2)

Here, Bj = A−1Cj denotes the reduced-form coefficient matrices, and ut is the vector
of reduced-form residuals. These residuals are linear combinations of the structural shocks,
defined as ut = Sϵt, where S = A−1 captures the contemporaneous impact of structural
shocks on the endogenous variables. The variance-covariance matrix of the reduced-form
errors is given by Σ = E[utu

′
t].

Without loss of generality, we denote the monetary policy shock as the first shock in the
VAR model, that is, ϵ1,t.

Using the external instruments approach, we can identify the structural impact vector
associated with the monetary policy shock, represented by the first column of matrix S.
Let zt denote a vector of external instrumental variables. To serve as a valid proxy for the
structural shock of interest, zt must satisfy two key identification conditions:

1. The instrument must be correlated with the monetary policy shock (ϵ1,t):

E[ztϵ
′
1,t] = ϕ ̸= 0 (3)

2. The instrument must be orthogonal to all other structural shocks (ϵi,t):

E[ztϵ
′
i,t] = 0 for i ̸= 1 (4)

Under these validity assumptions, we identify the first column of the matrix S correspond-
ing to the structural monetary policy shock. This is achieved via a Two-Stage Least Squares
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(2SLS) procedure, regressing the reduced-form residuals of the non-policy variables on the
policy indicator’s residual, using zt as the instrument.The first-stage regression estimates the
relationship between the policy residual u1,t and the instrument zt:

u1,t = βzt + ηt (5)

Where the coefficient β captures the impact of the monetary policy shock on the policy
indicator up to a scaling factor. Specifically, β is derived as:

β =
Cov(u1,t, zt)

Var(zt)
=

s1,1Cov(ϵ1,t, zt)
Var(zt)

=
s1,1ϕ

Var(zt)

The second-stage regression identifies the relative impulse responses, defined as the ratio
si,1/s1,1, where si,1 denotes the element in the i-th row of the first column of S (for i > 1):

ui,t = γiû1,t + ζt (6)

Substituting the fitted values from the first stage, we observe that the coefficient γi consis-
tently estimates the ratio of structural parameters:

γi =
Cov(û1,t, ui,t)

Var(û1,t)
=

si,1
s1,1

Finally, by normalizing the impact of the shock on the policy variable to unity (s1,1 = 1), we
identify the entire structural vector s1.
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D Proxy SVAR with other specifications

Figure 13: Impulse Response Functions using S2
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Figure 14: Impulse Response Functions using S3
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Figure 15: Impulse Response Functions using S3 (5 lags)
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Figure 16: Impulse Response Functions using S4 (5 lags)
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E Estimated effects on inflation expectations

Table 6: Effect of Monetary Surprises on [0-2] Years Breakeven Inflation

Dependent variable: ∆Et[π0,2]

(1) (2) (3) (4)

S1 −0.435∗∗∗

(0.132)
S2 −0.697∗∗∗

(0.219)
S3 −0.657∗∗∗

(0.190)
S4 −0.498∗∗∗

(0.148)
Constant −0.002 0.005 0.004 0.006

(0.008) (0.008) (0.008) (0.007)

Observations 122 122 122 122
R2 0.129 0.134 0.154 0.145
Adjusted R2 0.122 0.127 0.147 0.138
Residual Std. Error 0.082 0.082 0.081 0.081
F Statistic 17.784∗∗∗ 18.585∗∗∗ 21.834∗∗∗ 20.404∗∗∗

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
Robust standard errors in parentheses
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Table 7: Effect of Monetary Surprises on [0-5] Years Breakeven Inflation

Dependent variable: ∆Et[π0,5]

(1) (2) (3) (4)

S1 −0.449∗∗∗

(0.094)
S2 −0.777∗∗∗

(0.152)
S3 −0.732∗∗∗

(0.133)
S4 −0.560∗∗∗

(0.106)
Constant 0.011 0.018∗∗ 0.017∗∗ 0.019∗∗∗

(0.007) (0.007) (0.007) (0.007)

Observations 122 122 122 122
R2 0.147 0.178 0.204 0.196
Adjusted R2 0.140 0.171 0.197 0.189
Residual Std. Error 0.078 0.077 0.076 0.076
F Statistic 20.696∗∗∗ 25.938∗∗∗ 30.704∗∗∗ 29.260∗∗∗

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
Robust standard errors in parentheses
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Table 8: Effect of Monetary Surprises on [2-5] Years Breakeven Inflation

Dependent variable:∆Et[π2,5]

(1) (2) (3) (4)

S1 −0.459∗∗∗

(0.155)
S2 −0.830∗∗∗

(0.211)
S3 −0.782∗∗∗

(0.208)
S4 −0.602∗∗∗

(0.172)
Constant 0.020∗∗ 0.027∗∗∗ 0.025∗∗∗ 0.028∗∗∗

(0.010) (0.009) (0.009) (0.009)

Observations 122 122 122 122
R2 0.096 0.127 0.146 0.142
Adjusted R2 0.089 0.120 0.138 0.134
Residual Std. Error 0.102 0.100 0.099 0.099
F Statistic 12.775∗∗∗ 17.466∗∗∗ 20.441∗∗∗ 19.781∗∗∗

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
Robust standard errors in parentheses
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