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Resumo
O canal do crédito, presente nos modelos macroeconômicos tradicionais, é um dos principais

mecanismos de transmissão da política monetária para a economia real. Existe evidência

robusta de que esse canal é empiricamente relevante nos Estados Unidos e em outras

economias avançadas. Mas e em economias emergentes? Usualmente, essas economias

possuem fricções específicas e problemas fiscais, que devem ser considerados nos modelos

de escolha ótima de política econômica. Essa questão é particularmente importante no

caso brasileiro, na medida em que o país é um outlier em spreads bancários e na grande

participação do crédito direcionado. Nós investigamos o repasse da política monetária

para as taxas de crédito em duas economias bem diferentes - Brasil e Estados Unidos - e

encontramos evidência de que essas fricções realmente parecem atrapalhar a transmissão

por esse canal. Nos Estados Unidos, o repasse tende a ser maior que 1:1 e há evidência de

impacto em empréstimos de diferentes tipos e maturidades. No Brasil, os efeitos são menores

e variam conforme a modalidade de empréstimo. Nós achamos evidência de repasse 1:1

apenas no caso do crédito livre para pessoa jurídica. Para pessoas físicas, cujos empréstimos

normalmente possuem um spread muito elevado, não achamos resultados significantes.

Crédito direcionado, como esperado, também não parece responder às mudanças de política

monetária. Além disso, enquanto o crédito nos Estados Unidos para empresas e famílias

é em torno de 150% do PIB, é apenas 70% do PIB no Brasil. Crédito livre para pessoa

jurídica - que é a parcela de crédito que parece responder de maneira proporcional e

significante à política monetária - é menos de 20% do PIB. Dessa maneira, o efeito da

política monetária pelo canal do crédito no Brasil parece ser de uma ordem de magnitude

muito menor do que nos Estados Unidos.

Palavras-chave: política monetária, transmissão, taxas de empréstimo, canal

do crédito.



Abstract
The credit channel is present in traditional macroeconomic models and is an essential

mechanism in the transmission of monetary policy to the real economy. There is robust

evidence that this channel is empirically relevant in the United States and other advanced

economies. But what about emerging economies? Usually, these economies have specific

frictions and fiscal problems, which must be taken into account in economic policy models.

This issue is fundamental in the Brazilian case, as the country is an outlier in interest rate

spreads and has a large participation of earmarked credit in the economy. We investigated

the pass-through to lending rates in two very different economies - Brazil and the United

States - and found evidence that these frictions hinder the transmission through the credit

channel. In the United States, the pass-through tends to be larger than 1:1, and there

is evidence of an impact on loans of different types and maturities. In Brazil, the effects

are much smaller and vary according to the type of credit. We found evidence of a 1:1

pass-through only in the case of non-earmarked credit for corporations. We found no

evidence of transmission for households, whose loans typically have a very high interest

rate spread. Likewise, earmarked credit does not seem to respond to changes in monetary

policy. Whereas credit in the United States for companies and families is around 150% of

GDP, it is only 70% of GDP in Brazil. Non-earmarked credit for corporations, which is the

credit share that seems to respond in a significant and proportional manner to monetary

policy, is less than 20% of GDP. Thus, the effect of monetary policy through the credit

channel in Brazil appears to be of a much smaller order of magnitude than in the United

States.

Keywords: monetary policy, pass-through, lending rates, credit channel.
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1 Introduction

There is voluminous literature on monetary policy and its transmission channels.

The credit channel is present in most conventional macroeconomic models and describes

how aggregate demand is affected by changes in credit costs. There is robust evidence that

this channel is empirically relevant in the United States. By altering the federal funds rate,

the Federal Reserve affects lending rates and, in the second stage, credit supply/demand.

But what about emerging economies? Although these countries have specific frictions and

fiscal issues, they all adopted a monetary policy framework created for developed markets.

This matter is particularly critical in Brazil, since it is an outlier in earmarked

credit and interest rate spreads. High spread can compromise monetary policy transmission

in two different ways. First, it disrupts the first stage of the credit channel by messing up

the transmission from policy rate to lending rates. Second, it turns credit demand much

more inelastic. Even if the first stage were fully functioning, the second stage of the credit

channel could still be compromised, with credit quantities (and, thus, aggregate demand)

not being strongly affected by monetary policy.

Moreover, earmarked credit represents a substantial share of total credit outstanding.

The problem is that earmarked loans have subsidized rates that usually do not respond

- at least proportionally - to changes in the Selic rate.1 Rates charged on credits with

earmarked resources are determined according to government policies, being little affected

by market interest rates. Therefore, they are less influenced by monetary policy (Central

Bank of Brazil, 2020).

It is essential to understand how monetary policy affects the economy and the

magnitude of these effects to evaluate macroeconomic models and provide guidance for

setting the policy rate. In this study, we estimated the pass-through in two very different

economies: Brazil and the United States. Unlike Brazil, which is an extreme case of frictions,

the United States has a developed and more competitive credit market, with low bank

spreads and very little earmarked credit. Using the same methodology and considering the

United States as a benchmark economy, we provided some comparative insights into the
1 Selic rate is the weighted average interest rate of the overnight interbank operations - collateralized by

federal government securities - carried out at the Special System for Settlement and Custody (Selic).
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credit channel transmission.

With the monthly credit series released by the Central Bank of Brazil and the

Federal Reserve, we estimated the monetary transmission to lending rates on an extensive

set of loans - including earmarked credit in Brazil - for both corporations and households.

As identification strategy, we explored exogenous shifts in monetary policy to estimate

the pass-through. Since the Central Bank takes into account the economic scenario when

making a decision, changes in the policy rate are never exogenous. To circumvent this

problem, we followed high-frequency identification literature and used interest rate futures

to compute exogenous shocks. The central hypothesis that supports our identification

strategy is that prices reflect expectations, so they only change to the extent that the

Central Bank announcement surprises the markets. This policy surprise measure includes

the shocks to both the current rate and the future path of short rates, which is particularly

important in zero lower bound years in the United States. For the United States, we used the

shock series developed by Jarociński and Karadi (2020). The surprises are calculated within

a 30-minute window around the Federal Open Market Committee (FOMC) announcement

between 1994 and 2016. For Brazil, we built a series based on Brazilian One-Day Interbank

Deposit Future changes around Monetary Policy Committee (Copom) meetings between

2003 and 2019.

Whereas Copom and FOMC meetings occur at any point within the month, our

baseline credit series are monthly. To turn the surprise and credit series compatible and

completely isolate the effects of each monetary shock on the lending rates, we interpolated

each credit series to daily frequency, such that the average or last value of the resulting

high frequency series is totally consistent with the low frequency one. With disaggregated

series, we could take averages of lending rates before and after each meeting and analyze

how these averages changed in response to monetary shocks. We ran a regression for each

type of credit, with the change in the average of each lending rate as a dependent variable

and monetary shock as the main explanatory variable.

Our results support our thesis that the transmission of monetary policy in Brazil

is indeed compromised and does not affect different loans equally. In the United States,

changes in the fed funds are followed by changes in lending rates of different loan types and

maturities. On the other hand, in Brazil, earmarked credit and high spreads seem to alter
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monetary policy transmission, with the effects being of a much smaller order of magnitude.

The estimates are significant for just a subset of total credit outstanding, and the impacts on

loans for households and non-financial corporations are very different. Moreover, earmarked

credit - especially those granted by BNDES - do not respond to monetary policy. Only

rural and real estate credit have some elasticity with respect to changes in the Selic rate,

but these are isolated and specific cases. Another aggravating factor is that the overall

effect in the economy is naturally smaller in Brazil, since outstanding credit represents

around 150% of GDP in the United States, whereas it is only 70% in Brazil. Additional

empirical exercises, which include variations in both dependent and explanatory variables,

corroborate our conclusions that Brazil has frictions that hinder the transmission to lending

rates.
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2 The Brazilian Credit Market

Earmarked credit represents a large share of total outstanding credit in Brazil

and is often identified as one of the main frictions that hamper the transmission via

credit channel. There was a substantial expansion in earmarked credit between 2006

and 2016, as shown in figure 1. After the 2008 financial crisis, there was an increase in

government participation in the credit market to prevent the situation from getting worse.

However, earmarked credit continued to increase consistently in the following years, with

the federal government using the National Bank for Economic and Social Development

(BNDES), Caixa Econômica Federal and Banco do Brasil to finance private investment,

housing and rural sectors, respectively. For several years, earmarked credit was as large as

non-earmarked credit.

Figura 1 – Credit (% of GDP)
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The role of BNDES is often at the heart of this discussion. Although development

banks are a common feature in economies, BNDES stands out for its size, credit sub-

sidization, and support to large firms. In other countries, these banks do not have the

dominant role of BNDES in long-term financing, only support narrowly defined sectors

and do not typically provide the same degree of subsidy that BNDES offers (World Bank,
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2017). There was always a large difference between the Selic rate and TJLP (Taxa de Juros

de Longo Prazo), which was the interest rate charged by BNDES (figure 2). According to

the Central Bank of Brazil (BCB)1, the increase in the role of earmarked credit in several

years while setting the TJLP in stable levels - that is, without responding to changes in

the Selic rate - turned the credit channel partially inoperative. Only in recent years this

gap has narrowed.2

Figura 2 – TJLP and Selic rate
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Perdigão (2018) shows that monetary policy indeed loses powers in sectors with

earmarked loans. Moreover, he states that such findings endorse the common view that the

increases in the Selic rate in the previous years should have greater effects on the economy

had it not been for the large role of earmarked loans.

Motivated by the decrease of earmarked credit in recent years and the new legislation

on the rate charged by BNDES, the Central Bank of Brazil (BCB) analyzed if such changes

somehow bolstered the power of monetary policy. Indeed, they found evidence that the

sensitivity of inflation to monetary policy has increased in the past few years. The response

of the output gap to the interest rate is more pronounced, and this change comes from a

more robust inflation response to the interest rate shock (BCB, 2020).
1 Inflation Report, Dec/2020.
2 In 2017, the government announced a new policy for the interests charged on loans granted by BNDES.

A new interest rate was created - Taxa de Longo Prazo (TLP) - which reduced the subsidies.
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Another issue that hinders monetary policy transmission in Brazil is the degree of

market concentration, which is directly related to high lending spreads.3 Figure 3 illustrates

how Brazil stands out globally for its very high interest rate spreads: it is an outlier even

among low and middle-income economies.

Figura 3 – Interest Rate Spread
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The BCB estimates that the overall credit cost can be decomposed in: funding costs

(39%), delinquency (23%), administrative expenses (15%), taxes and regulation (14%) and

financial margin (9%). In the 2017 Banking Report, the Central Bank of Brazil published a

box that shows that even when changes in the Selic rate are entirely transferred to funding

costs, the change in lending rate is smaller than that of the Selic rate. The Selic is only

one of the elements in the composition of lending rates and, for many types of loans, it is

not even a relevant part of the cost (for example, those loans with high delinquency rates).

Therefore, changes in the Selic rate usually have a smaller impact on the loan interest rate

changes because of the other spread components.

In the same report, the Central Bank shows how increased competition in the

financial system is related to lower credit costs. Many studies explore how an incomplete

pass-through is related to banking concentration and the resulting mark-ups. For instance,
3 The difference between the interest rate a bank pays to depositors and the interest rate it receives

from loans to consumers.
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van Leuvensteijn et al. (2013) find that the pass-through tends to be faster and more

complete when there is more competition between banks. Gambacorta et al. (2014) study

how the Global Financial Crisis has impaired the transmission of policy rates to lending

rates in Europe and the United States. They find that such a structural break is due to

higher spreads in lending rates after the crisis.

By studying mergers and acquisitions in Brazil, Joaquim et al. (2019) estimate that

a reduction in bank competition increases lending spreads by 5.88 percentage points and

decreases credit volume by 17%. This decrease in volume occurs through fewer loans in

equilibrium and not by smaller loans. Moreover, they point out that in the United States,

the fraction of assets held by the five largest banks increased from 30% around 1995 to

more than 45% in 2016. In contrast, this fraction evolved from 50% to more than 85% in

Brazil.4

Alencar et al. (2020) study the impacts of the bankruptcy law approved in 2005 in

Brazil. They find that market concentration hampers 27.5% of the potential effect of the

law to reduce interest rates for corporations. When considering all loans, the hampering

effect represents more than 40% (around 295 basis points). Alencar (2011) also shows

the upward pressure of market concentration on bank spreads and loan interest rates in

the Brazilian credit market. Further, he finds how pricing policies can vary substantially

depending on the type of loan: corporate business rates seem to be more sensitive to bank

related variables - such as liquidity and efficiency - than retail rates.

Besides compromising the pass-through, spreads can also diminish the elasticity

of credit demand. For instance, DeFusco and Paciorek (2013) estimate the interest rate

elasticity of mortgage demand in the United States and show that a one percentage point

increase in the rate on a 30-year fixed-rate mortgage reduces mortgage demand by between

two and three percent. In Brazil, the lending rates are typically high due to relatively high

policy rate and spreads. This might hamper the second stage of the credit channel, with

changes in lending rates having diminished impacts on credit demand.

4 Joaquim et al. (2019) based on the World Bank Global Financial Development Database
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3 Related Literature

The credit channel is present in many standard macroeconomic models, and is one of

the crucial transmission mechanisms of monetary policy to the real economy. Conventional

“frictionless"models are accurate in how these credit costs should respond to monetary

policy: they should depend entirely on the expected path of the policy instrument (Gertler

& Karadi, 2015). However, frictions and changes in the credit market structure can modify

this transmission. Some market imperfections can even amplify the transmission to the

borrowing rates and, thus, the effects on the economy (Bernanke & Gertler, 1995), but other

types of frictions can obstruct the channels and compromise monetary policy efficiency.

Due to different market structures, monetary policy transmission can vary widely

among countries. Mishra and Montiel (2013) survey the failure of distinct empirical approa-

ches in yielding consistent and convincing evidence of an effective monetary transmission in

low-income countries. The effects on aggregate demand appear to be considerably different

from those observed in the United States and other advanced countries. They conclude

that this weak transmission results from structural impediments, such as underdeveloped

financial markets, fragile contracting environment, and limited competition in the banking

sector.1

Concerns with an inadequate transmission are present in the policy discussion as

well. For instance, Blanchard (2014) reinforces how the macroeconomics of developed

and developing countries are incredibly different, with the role of banking - in terms of

existence and governance - as one of the main drivers behind these different monetary

policy transmissions. Fisher (2015) claims that, because of shallow interbank markets in

developing countries, changes in the policy rate have a limited effect on other interest

rates and, therefore, little effect on the economy.

Hence, it is expected that pass-through to lending rates does not work exactly in

the same manner everywhere. Mishra et al. (2014) study the transmission of monetary

shocks to lending rates in a large sample of advanced, emerging and low-income countries
1 They acknowledge methodological shortcomings in the studies focused on low-income countries, without

adapting classic economic models to their specifications. However, methodological problems are only
one part of the explanation behind the limited transmission.
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between 1978 and 2013. They find that the response of lending rates to monetary shocks

is very heterogeneous across the sample, but advanced and, to a lesser extent, emerging

economies have a stronger transmission.2 They state that a more efficient pass-through to

lending rates is directly associated with a better institutional environment, more developed

financial structures and more competitive banking systems. In some low-income countries,

monetary policy can be an unreliable instrument to pursue stabilization, and its aggressive

use can even create more macroeconomic instability and other adverse consequences.

Many multi-country and country-specific studies confirm these findings and present

varied results. Kendall (2001) examines monetary policy transmission to lending rates in

six Caribbean countries and finds very heterogeneous impacts in magnitude and duration.

Overall, there is evidence that monetary shocks have weak and vanishing effects on lending

rates. Moreover, even when the pass-through is complete, it tends to be sluggish in those

economies. For instance, Duran-Viquez and Esquivel-Monge (2008) estimate a vector

error-correction model to Costa Rica economy and find a full pass-through, but in the

long run. On average, it takes more than nine months to complete the transmission to

loan rates.

Limited pass-through to lending rates, however, is not an issue of low-income

countries only. For instance, many studies account for an incomplete transmission to lending

rates in the Euro Area, with considerable heterogeneity across countries and different

types of loans. The transmission is not complete for neither non-financial corporations

nor household loans, although there seems to exist more stickiness to the latter. Moreover,

there is robust evidence that this transmission weakened during the financial crisis (Belke

et al., 2013; Aristei & Gallo, 2014; Hristov et al., 2014; Leroy & Lucotte, 2016; Avouyi-Dovi

et al., 2017)

Furthermore, there is a lack of empirical evidence on the link between lending

rates and aggregate demand, which is crucial to the existence of a bank lending channel.

This issue is particularly concerning to the extent that bank lending is usually the main

transmission channel in developing economies (Mishra & Montiel, 2013). Lungu (2008)

shows that monetary policy shocks affect bank lending and deposit rates in Southern
2 They estimate a heterogeneous panel structural vector autoregression (SVAR) and use long-run

restrictions to identify monetary shocks. The pass-through is measured by the impulse response
functions of commercial bank lending rates to monetary shocks.
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African countries, but this effect is not passed on to aggregate demand. Poddar et al.

(2007) find similar results for Jordan; Isakova (2008) for Kazakhstan, the Kyrgyz Republic

and Tajikistan; Lyziak et al. (2008) for Poland.3

Our work is part of this literature on how conventional transmission channels

might be obstructed or even inoperative. Our primary motivation comes from the fact

that Brazil has some features that hinder monetary policy transmission to the economy.4

It is troublesome that maybe not even the first stage of bank lending channel is fully

functioning in Brazil, with changes in the base rate having limited effects on the lending

rates. Hence, the credit channel is particularly problematic, and we aim to contribute to

an evaluation of this channel by estimating the pass-through to lending rates in two very

different economies - Brazil and the United States. We consider the United States as a

benchmark and, by using the same methodology, we provide some comparative insights

into the channel strength and shed light on a more direct assessment of monetary policy.

Most studies on this subject - including those presented above - use vector autoregressive

models to estimate the impact on lending rates and aggregate demand. We take a different

approach and explore exogenous shifts in monetary shocks to estimate a causal effect.

Earmarked credit represents a large share of total outstanding credit in Brazil and

is often identified as one of the main frictions that hamper the transmission via credit

channel. Bonomo and Martins (2016) analyze the effects of government-driven loans on

monetary policy efficiency between 2006 and 2012. They find that the credit channel has

indeed less effect on firms with access to government-driven loans, with smaller impacts

on the number of loans, lending rates and employment. An increase of 1 percentage point

(p.p.) in the Selic rate is associated with an increase of 1.15 p.p. in the interest rate of

private loans to a firm without access to earmarked credit. However, the effect reduces

to 0.89 p.p. for a firm with a 50% share of earmarked loans on its total loan debt. We

analyze the earmarked credit as well, but we estimate the transmission to different types

of loans and consider loans to both households and non-financial firms.

The literature on the pass-through of monetary policy to lending rates in Brazil is
3 They point out that the main reason is banks using excess reserves to stabilize loan supply.
4 Barboza (2015) highlights the segmented credit market, the truncated term structure of interest rates,

low penetration of the non-earmarked credit within the process of income determination, the large
share of Tesouro Selic in public debt and the inclusion of administrated prices in the consumer price
index.
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not as vast as in other countries. Still, several other studies approach this subject, namely

the following: Alencar (2003), Castro and Mello (2010), Coelho et al. (2010), Divino and

Haraguchi (2020). However, in all articles only data on non-earmarked credit is used. One

of our work’s main distinctions is the inclusion of both earmarked and non-earmarked

credit in the analysis. With temporal disaggregation, we are able to deal with the Central

Bank monthly database on lending rates. Therefore, we can provide a more comprehensive

study, with data on lending rates for both households and non-financial firms on a broader

set of loans. This is crucial to really understand how monetary policy affects the credit

market as a whole, especially as a very relevant part of total credit outstanding is composed

of earmarked credit.

Alencar (2003) was one of the first researchers to address this subject and, although

he finds evidence of some flexibility in the long-run, there seems to exist some stickiness

in the short-term interest rates, especially in those for non-financial firms. Castro and

Melo (2010) find evidence of an asymmetric pass-through, with a downward rigidity of

the lending rates in response to changes in the policy rate. Furthermore, they find a

small correlation between Selic increases and borrowing rates. With daily bank-level data

(2000-2006), their identification relies on analyzing the pass-through at a few days interval

around Copom meetings. This high-frequency estimation isolates potential demand shocks

and allows the assumption that the Selic is exogenous to the lending rate of an individual

bank.

Coelho et al. (2010) have the same daily bank-level data and use this high-frequency

data to select only supply shocks as well. Similar to our identification strategy, their main

explanatory variable is a surprise in the Selic rate, calculated as the difference between

the effective target chosen in the monetary policy meeting and the median expectation

according to the Focus survey. In short, their objective is to compute how lending rates and

new loans change in response to these unexpected shifts in monetary policy. They identify

an effect on the borrowing rates a few days after the monetary policy committee meeting.

The pass-through, however, is incomplete and there is evidence of a certain degree of

stickiness. They discuss that this rigidity and delay in adjustment might be a consequence

of market power, adverse selection and the hesitation of some banks to move first.

Unlike the other papers, there is the recent study of Divino and Haraguchi (2020),
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in which they find evidence of a complete pass-through for most types of loans. Depending

on the loan line, different effects are observed, for instance, asymmetry with a downward

stickiness, overshooting and some persistence in the lending rates. They use two databases:

(i) daily data of lending rates by financial institution and loan type and (ii) the identified

Focus expectation for the Selic by financial institutional. They estimate two types of

panels between 2012 and 2019: one with the identified expectation as the main explanatory

variable and the other with the Over-Selic as the main one instead.

Moreover, the BCB has several boxes about the pass-through to lending rates. One

of the most recent estimations of the pass-through to the aggregate categories is present

in the Inflation Report of March 2020. By estimating an error correction model, they find

no statistical evidence that the pass-through to non-earmarked loans for households is

different from one. For corporations, there is evidence that it is significantly different from

zero, but less than one. In the case of earmarked credit, the pass-through estimate was

0.29 for households and was not statistically different from zero in the case of corporations.

Therefore, the pass-through estimates are higher in the case of non-earmarked credit than

those of earmarked.

Our work is also related to high-frequency identification literature, since we follow

the strategy to identify monetary shocks as the changes in interest rate futures contracts

in days of monetary policy committee meetings. For the United States, Kuttner (2001)

shows that the response of these contracts to the anticipated component of policy actions

is minimal, which is consistent with the expectations hypothesis of the term structure.

Furthermore, the interest rates reaction to the surprise is more substantial than to the

change in the actual target. Another key feature is that Fed funds futures markets

incorporate new information included in the FOMC announcement within a truly short

time, usually less than 30 minutes (Gürkaynak et al., 2005).

There is an extensive literature on monetary policy in the United States that

uses high-frequency identification of shocks. Usually, these studies calculate the monetary

shock as the change in Fed funds futures in a tight window around the monetary policy

decision. For instance, Gurkaynak et al. (2005), Campbell et al. (2012), Gertler and Karadi

(2015), Nakamura and Steinsson (2018), and Jarociński and Karadi (2020). Gertler and

Karadi (2015) article is worth mentioning since our work is closely related to theirs. Their
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motivation comes from the fact that modest changes in the short-term rates produce

large effects in the real economy. They conclude that this “puzzle"can be explained by the

large movements caused in credit costs, which are due to the reaction of term premia and

credit spreads. In other words, they find empirical support for the existence of a “credit

channel"of monetary policy, with credit costs responding more to a monetary shock than

what would be justified by higher policy rates and risk adjustment.

We take a similar approach to compute the monetary surprises in Brazil. There is

robust evidence that the market anticipates, at least partially, the monetary policy decisions.

Changes in the Selic rate only impact the term structure when they are unexpected. The

anticipated component is already embedded in the price of the contracts. What really

matters to affect the market is the magnitude of the surprise and not the change in the

target itself. Moreover, the unanticipated monetary policy shocks are capable of affecting

the term structure of interest rates, with interest rate futures of different maturities

reacting to these surprises (Tabak, 2004; Tabata & Tabak, 2004; Wu, 2009; Costa Filho &

Rocha, 2009; Janot & Mota, 2012). As far as we are concerned, none of the papers about

the pass-through in Brazil use interest rate futures contracts to identify monetary shock

and then estimate the effects on lending rates.
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4 Empirical Strategy

4.1 Monetary Shocks

Identifying causal relationships in empirical macroeconomics is challenging. Mone-

tary policy is never random, and the Central Bank always takes into account the economic

scenario when setting the policy instrument. Moreover, the expectations about monetary

policy affect the markets, including the credit one. If we do not separate the exogenous

component of monetary policy changes, the estimation might be biased. To overcome these

potential problems and estimate the one-way impact of monetary policy, we follow related

literature on high-frequency identification.

We use the movements of interest rate futures contracts around monetary policy

decisions as a source of exogenous variation. The central hypothesis behind this strategy

is that, since prices reflect expectations, they only react to the extent that the decision of

the Central Bank is surprising. If they change considerably, it is because the markets were

surprised by the decision of the Central Bank, which triggered a review of expectations.

One advantage of using interest rate futures is that they are very liquid both in the United

States and Brazil, so they quickly incorporate new information.

In other words, the monetary shock is identified as this unexpected component of

the monetary decision. All predictable information is discarded when using these surprises.

Otherwise, public information could bias the estimates of the impacts on the lending rates

and induce a spurious relationship, since it could already be affecting the credit market.

By separating the unexpected component of monetary policy decision, we can identify

exogenous shifts in monetary policy and assess the impact of monetary policy on the credit

channel.

There is a sizable literature on using the changes in federal funds futures rates

in FOMC days to identify monetary shocks in the United States. Fed funds futures

are financial contracts that represent the market bet on the federal funds rate at the

time of the contract expiry. The FOMC announces its decision when the markets are

open, so it is possible to use intraday information. Here, we use Jarociński and Karadi
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(2020) surprise series, illustrated in figure 4. Following the conventional literature, they

calculate the surprises in a half-hour window around the FOMC announcements. In such

a tight interval, unrelated shocks are less likely to happen. The surprises are calculated

as m = i(τ + 20 min)− i(τ − 10 min), with i as the trading interest rate on the futures

contracts and τ the time of central bank announcement. They use changes in the three-

month fed funds future to account for changes in the actual rate and a measure of forward

guidance, which is particularly important in the years of zero-lower bound since it is the

only way to affect credit costs without relying on non-conventional interventions.

Figura 4 – Surprises in the 3-month Fed Funds future (bps)

-40

-30

-20

-10

0

10

20

1996 2000 2004 2008 2012 2016

Source: Jarociński and Karadi (2020)

We take a similar approach to compute the shocks for Brazil and analyze how

interest rate futures change after every monetary policy announcement. We use the Brazilian

One-Day Interbank Deposit Future (DI futures, henceforth), which has settlement dates in

every month’s first business day. The underlying asset of this contract is the interest rate

compounded until the contract’s expiration date. In other words, the price of a contract

that expires in month h (i.e., at a horizon h from the current period t) is a bet on the

monthly average effective Selic rate in month h. The available data at Bloomberg is the

trading interest rate iht , so we must use the following transformation to get the trading

price:

P h
t = 100, 000(

1 + iht
100

)n/252
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where n represents the number of business days until the expiration date of the contract.

One difference in Brazil is that the policy decision is announced after the stock

market closes. Therefore, we must compute the monetary shock by comparing the closing

price on the Copom meeting day with the opening price of the next day. Suppose that

there is a Copom meeting on day t. Then, we take closing prices of the DI futures that are

due in one and three months and correct them with the CDI rate1 to adjust them to the

next day t+ 1:

P h
t

adj = P h
t

last × (1 + CDIt)

A reasonable hypothesis that we are assuming is that the CDI rate in t is known. Then,

we transform these adjusted contracts into trading interest rates again iht
adj. The final

step to compute the surprise st is to compare the adjusted interest rate with the opening

interest rate of the next day:

st = iht+1
open − iht

adj

These changes reflect revisions of the market expectations for the Selic rate over

the short-term. The monetary shocks are illustrated in figures 5 and 6. With interest

rate futures contracts, the policy surprise measure includes the shocks to the current rate

and future path of short rates. The 1-month contract is interesting, because it reflects

the surprise related to the current rate setting. But monetary policy targets a long-term

horizon, so we also use the 3-month contract, even though its price probably contains more

noise.

Regarding the shocks in Brazil, some concerns about exogeneity can arise. Given

that it is not possible to compute the shocks in a tight window, one might argue that we

might be accounting in our measure some news or events that happen overnight and affect

markets worldwide. As a result, the opening interest rates would be “contaminated"with

unrelated factors to the Brazilian economy and the estimates would be biased. Note,

however, that this potential endogeneity bias is towards finding a pass-through. A global

shock common to all economies puts pressure on the interest rates to move in the same

direction. If the credit market is reacting in Brazil, we would be capturing this response to

global conditions. Hence, there is a tendency to overestimate the real effect. Our estimates
1 The interbank deposit certificate rate.
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can be interpreted as an upper bound of the transmission to lending rates.

Figura 5 – Surprises in the 1-month DI future (bps)
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Figura 6 – Surprises in the 3-month DI future (bps)
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Nevertheless, to address these endogeneity concerns, we calculate the VIX index2

changes on Copom days, comparing the closing values and opening values of the next day.

The scatter plot in figure 7 does not show any relationship between these monetary shocks

and VIX changes, and the R2’s of the regressions are almost zero. Therefore, the measure

of monetary shocks for the Brazilian economy seems to be clean enough.3
2 Chicago Board Options Exchange’s CBOE Volatility Index is a measure of volatility expectation by

the market based on S&P 500 index options.
3 We also address this issue, but in a different manner, in the Robustness section. We compute the
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One caveat is that the surprises are relatively small, which makes sense since the

Central Bank puts great effort into clear and transparent communication. Furthermore,

policy making has become much more deterministic in the past decades both in the United

States and Brazil. Identifying the impact of a shock might not be that easy, but the

problems are present in the estimations for both countries and, thus, will not compromise

the comparative analysis of credit market efficiency.

Figura 7 – VIX changes and DI surprises

One caveat is that the surprises are relatively small, which makes sense since the Central Bank

puts great effort into clear and transparent communication. Furthermore, policy making has

become much more deterministic in the past decades both in the United States and Brazil.

Identifying the impact of a shock might not be that easy, but the problems are present in

the estimations for both countries and, thus, will not compromise the comparative analysis

of credit market efficiency.

Figure 8: VIX changes and DI surprises
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3.2 Temporal Disaggregation

The Brazilian Central Bank publishes monthly series of the average interest rate from new

credit operations. Likewise, many credit series in the United States are released on a monthly

and even quarterly basis, although there are a few in higher frequency. Some series released

by the Fed refer to the average or last value observed in the month. Without daily series,

it is hard to completely separate the effects of each monetary shock, since the committee

meetings are held every forty-five days and can take place at any time within the month. A

surprise that occurs at the beginning of the month has a larger influence on lending rates of

that month than a surprise at the end. In order to improve the accuracy of our estimation

and not to lose information, we do not disregard the incompatibility between the two series.

13

Another potential issue is that Central Bank announcements usually contain infor-

mation about monetary policy and the economic outlook. This “information shock"could

be a threat to exogeneity. Several articles - for instance, Karadi and Jarociński (2020) -

put effort into disentangling these components to analyze their different impacts on the

economy. Here, we do not tackle this issue, although further research on the subject could

be enriching. Anyhow, Faust et al. (2004) show that there is little or no evidence of a

Fed information effect in the data, and monetary policy announcements cannot be used

to improve private-sector forecasts of upcoming macroeconomic data releases. Moreover,

Barakchian and Crowe (2013) estimate that Fed’s private information explains only a

small fraction of the policy surprise variation (less than 15%). Thus, it cannot account

for the overall variation in the policy surprise measures. In a more recent paper, Bauer

and Swanson (2020) use different approaches that provide little (if any) role for a “Fed
surprises as the difference between the actual Selic and Focus expectation. The results confirm our
main findings.
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information effect”. They state that previous studies that put so much relevance in this

type of shock are sensitive to sample period and forecasted variable.

4.2 Temporal Disaggregation

The Brazilian Central Bank publishes monthly series of the average interest rate

from new credit operations. Likewise, many credit series in the United States are released

on a monthly and even quarterly basis, although there are a few in higher frequency. Some

series released by the Fed refer to the average or last value observed in the month. Without

daily series, it is hard to completely separate the effects of each monetary shock, since the

committee meetings are held every forty-five days and can take place at any time within

the month. A surprise that occurs at the beginning of the month has a larger influence on

lending rates of that month than a surprise at the end. In order to improve the accuracy

of our estimation and not to lose information, we do not disregard the incompatibility

between the two series.

We follow a different strategy than the high-frequency literature to account for this

issue. Those studies usually perform a scaling adjustment in the surprises to consider the

timing of FOMC meetings. For instance, Gertler and Karadi (2015) adjust the surprises

into a “monthly average surprise"to include them in monthly VAR’s. We overcome this

problem with an original strategy by interpolating the credit series to a daily frequency.

In fact, it is more than just a simple interpolation since the average or last value of the

resulting high-frequency series is totally compatible with the low-frequency observation.

With disaggregated time series, we are able to separate the values of lending rates before

and after each monetary shock.

Temporal disaggregation is a fair approximation, especially because most lending

rates smoothly adjust in response to monetary policy.4 Jumps in the time series after

monetary decisions may not be accounted, but we are interested in averages before and

after the meetings. Monetary policy conduction is not based on lending rates that react,
4 In Brazil, there is robust evidence that credit contracts are not that liquid, the rates adjustment is

slow and with some degree of stickiness (see Related Literature section). But even in the United States,
whose credit market is more efficient, some loan rates take some time to adjust. For instance, Gertler
and Karadi (2015) measure the response of Baa and mortgage securities in two-week periods, because
these contracts are not very liquid. It is reasonable to assume that other contracts, especially those for
households, follow a similar pattern.
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but then quickly offset the movement. Hence, the averages between meetings can capture

significant and persistent changes in loan rates, so that it is possible to assess if the rates

satisfactorily respond to the shocks.

Figure 8 illustrates this methodology. The released data - usually the average or

last value of the reference month - is represented by orange lines, with only one value as

representative of each month. Monetary policy meetings, represented by green vertical

lines, are held eight times per year and can take place at any day within the month. Hence,

it is hard to isolate the effects of each monetary shock on the aggregate lending rates,

whose values are published once a month. The strategy to interpolate the monthly data to

a higher frequency makes it possible to separate the effects associated to each monetary

shock. With daily series, represented by the blue curve, we can calculate averages between

meetings. The averages are represented by horizontal green double arrows. By taking the

difference between the averages computed before and after each meeting, we can analyze

how the lending rates react to changes in monetary policy. This difference in means is the

dependent variable of our regression.

Figura 8 – Temporal DisaggregationFigure 11: Temporal Disaggregation
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We use the R package “tempdisagg”, created by Christoph Sax and Peter Steiner, to perform

the temporal disaggregation of our credit series. The package can handle irregular conversions

- that is, each low-frequency period does not need to have the same number of high-frequency

observations - and fulfill the aggregation constraint. We follow Sax and Steiner (2013) to

briefly explain the methodology.

Let y denote the high-frequency series that we are interested in and yL the low-frequency

variable that we observe. The procedure can be summarized in two steps. First, a preliminary

daily series p is determined. Then, the differences between the monthly values of p and the

monthly values of the observed series have to be distributed among the preliminary daily

series. The final estimated daily series ŷ is given by the sum of preliminary series p and the

distributed monthly residuals:

ŷ = p+DuL

where D is a n × nL distribution matrix, n and nL the numbers of daily and monthly

observations. The nL × 1 vector of residuals uL is defined as the difference between the

15

We use the R package “tempdisagg", created by Christoph Sax and Peter Steiner, to

perform the temporal disaggregation of our credit series. The package can handle irregular
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conversions - that is, each low-frequency period does not need to have the same number of

high-frequency observations - and fulfill the aggregation constraint. We follow Sax and

Steiner (2013) to briefly explain the methodology.

Let y denote the high-frequency series that we are interested in and yL the low-

frequency variable that we observe. The procedure can be summarized in two steps. First,

a preliminary daily series p is determined. Then, the differences between the monthly

values of p and the monthly values of the observed series have to be distributed among

the preliminary daily series. The final estimated daily series ŷ is given by the sum of

preliminary series p and the distributed monthly residuals:

ŷ = p+DuL

where D is a n×nL distribution matrix, n and nL the numbers of daily and monthly

observations. The nL × 1 vector of residuals uL is defined as the difference between the

monthly values of p and the released monthly values yL:

uL = yL − Cp

where C is a nL × n time-frequency conversion matrix.

The procedure described above is pretty much the same for different disaggregation

methods, but they differ in calculating series p and matrix D. Although the package can

consider indicator series, we do not have any and then we use the option “fast", which is a

variant of Chow-Lin (1971) method and numerically close to Denton-Cholette (Dagum &

Cholette, 2006). Chow-Lin is a regression-based method and it runs a generalized least

squares regression (GLS) of yL on CX, where X is a n×m matrix containing m indicator

series. Since we do not use any indicator series, the regression is performed on the intercept

only. The estimated coefficient is:

β̂(Σ) =
[
X ′C ′ (CΣC ′)−1

CX
]−1

X ′C ′ (CΣC ′)−1
yL

where Σ is the variance-covariance matrix. Moreover, the distribution matrix is defined as:

D = ΣC ′ (CΣC ′)−1

The preliminary daily series is calculated as the fitted values: p = β̂X. The method

assumes that the high-frequency residuals follow an autoregressive process of order 1:
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ut = ρut−1 + εt, where |ρ| < 1 and εt ∼ N (0, σε). The variance-covariance matrix is then

given by:

Σ(ρ) = σ2
ε

1− ρ2 ·



1 ρ · · · ρn−1

ρ 1 · · · ρn−2

... ... . . . ...

ρn−1 ρn−2 · · · 1


It is possible to estimate the autoregressive parameter, but the method “fast"considers

a ρ very close to one.

To evaluate the interpolation method, we pick series that are released on a daily and

monthly basis: 3-month AA financial commercial paper in the United States and Moody’s

seasoned Baa corporate bond. With the methodology described above, the monthly series

are disaggregated into daily values that can be compared to the true observed daily data.

In figures 9 and 10, it is clear how the original high-frequency data and the interpolated

series from monthly data are satisfactorily similar.

Figura 9 – Moody’s Seasoned Baa Corporate Bond (% p.y.)
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Figura 10 – 3-Month AA Financial Commercial Paper (% p.y.)
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4.3 Regression

With interpolated daily series, we can choose different rolling windows to compute

lending rates averages. We split the series into intervals, where each breakpoint represents

a monetary policy decision. Then, we take averages considering each segment as a reference

period and get basically a 45-day moving average. It is then possible to compare the

averages before and after each meeting and analyze how much they change in response to

the monetary shock.

The estimated regression follows conventional literature. The dependent variable

is the difference between the lending rate averages computed in the intervals before and

after the meeting. The main explanatory variable is the surprise associated to the meeting

under consideration. Lagged dependent variables in one and two periods are also included

to control for some tendency in the low-frequency series.

Considering a meeting in t, we estimate the following regression with ordinary least

squares:

∆rt = βst + γ∆rt−1 + ξ∆rt−2 + εt

where ∆rt is the change in lending rates around the monetary shock that occurs in t. That

is, the difference between the average calculated from the previous meeting (t− 1) until

the present one (t), and the average from the present meeting until the next one (t+ 1).
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Moreover, st is the surprise associated with the meeting in t and εt is the error term. The

regression is estimated for a wide range of loan types.

The pass-through is measured by coefficient β. If β = 0, then there is no transmission

to the lending rates. If 0 < β < 1, the pass-through is incomplete. If β = 1, it is 1:1 and,

finally, more than 1:1 if β > 1.
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5 Data

We set up similar databases for Brazil and the United States to compare monetary

policy transmission in these economies. The datasets comprise monetary shocks and

loan interest rates from new credit operations. As described in the methodology section,

monetary shocks are computed based on the movement of interest rate futures around

policy decisions. Regarding the credit series, all of them are available on a monthly basis

in Brazil, whereas the periodicity of the original series varies in the United States. We

interpolated every series to daily frequency in order to completely separate the values

before and after each meeting. Descriptive statistics are presented in tables 1 and 2.

For the monetary shocks in the United States, we used Jarociński and Karadi

(2020) surprises series in the three-month fed funds futures. Federal funds futures are

traded on the Chicago Board of Trade and the authors use intraday data to compute the

surprises within a 30-minute window around the FOMC announcement. Originally, the

series covered 240 FOMC meetings from 1990 to 2016, but we restricted the sample to

start in 1994. Before 1994, the FOMC did not issue press releases and the market had

to infer the policy decision based on open market operations the day after the meeting.

After 1994, financial markets and professional forecasters increased their ability to predict

monetary decisions as a result of enhanced transparency and this altered the transmission

of policy surprises (Coibion & Gorodnichenko, 2012). Thus, the final series consists of 194

FOMC meetings between 1994 and 2016.

We adapted the high-frequency identification methodology to Brazil and used

Brazilian One-Day Interbank Deposit Future. We collected data on every contract expiring

in each month between September 2003 and December 2019, which resulted in 140 surprises.

The surprises are calculated from September 2003 onwards because that was when the

Central Bank began to systematically announce the policy decision after market closure.

Closing and opening prices are available on daily periodicity and all data is accessible on

the Bloomberg terminal.

Both the Central Bank of Brazil (BCB) and the Federal Reserve release data on

a wide range of lending rates. BCB releases the average interest rate from new credit
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operations taken in the reference period. Each rate is weighted by the value of operations.

There is data on earmarked and non-earmarked loans of different types, as shown in table

1. All credit data is available on Time Series Management System. Figures 11 and 12

present plots for non-financial firm and household loans, respectively.

For the United States, we obtained credit data from the following datasets published

by the Federal Reserve: H.8 (Assets and Liabilities of Commercial Banks), H.15 (Selected

Interest Rates) G.19 (Consumer Credit) and Z.1 (Financial Accounts). The remaining can

be found on the Fred website (Fed St. Louis). We also used a spread measure developed

by Gilchrist and Zakrajsek (2012). Figure 13 presents the most relevant series.

In previous sections, we have already discussed some limitations of our methodology

regarding the shocks and interpolation. Another potential issue of our work is that the

credit series might be somewhat noisy. The central bank computes average lending rates

based on the data that banks send each month. This creates a “composition effect": lending

rates, especially of loans that are not large in volume/quantity, might depend a lot on the

characteristics of the lender and the borrower. Hence, some rates might have accentuated

swings from one month to another that are not related to monetary policy. Due to the

legislation that determines rules for targeted credit, these series are usually less noisy. For

instance, rural credit for corporations is much smoother with earmarked rates than with

market rates (see figure 11). Moreover, the Central Bank cannot guarantee that banks

follow the methodology and are sending the correct information. Sometimes, revisions in

the series can also create noise and unexpected movements.
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Tabela 1 – Descriptive Statistics - Lending Rates in Brazil
Obs. (months) Mean Median Maximum Minimum Std. Dev.

All operations 106 25.89 25.13 32.99 20.39 3.41
All non-earmarked operations 196 39.97 38.32 53.06 28.89 5.80
All earmarked operations 106 8.94 8.67 11.54 6.92 1.23
Prime rate 180 15.44 15.36 21.78 8.80 3.13

Non-Financial Corporations
All operations 106 17.60 16.79 22.74 13.47 2.44
Non-earmarked operations 196 26.06 26.38 34.02 16.31 4.21
Earmarked operations 106 9.53 9.60 12.88 6.87 1.67
Non-earmarked loans
Discount of trade bills 196 33.18 33.68 48.48 14.82 8.12
Discount of checks 106 38.44 37.96 48.32 29.60 5.07
Discount of credit card bills 106 26.83 28.14 37.25 9.47 6.83
Working capital up to 365 days 106 20.72 20.63 27.57 11.99 3.20
Working capital over 365 days 106 19.66 19.75 27.93 13.93 3.49
Working capital revolving credit 106 33.03 32.57 50.22 20.81 7.98
Working capital - total 196 23.56 22.89 33.82 14.21 4.82
Guaranteed overdraft accounts 196 56.18 51.07 101.37 36.06 16.93
Overdraft 106 246.27 227.42 349.38 143.66 82.20
Vehicles financing 106 18.36 18.75 23.01 11.94 2.82
Other goods financing 106 16.84 16.27 22.42 9.61 2.72
Vehicles and other goods financing 196 20.19 18.77 33.53 12.09 4.87
Vehicles leasing 106 15.62 15.75 20.76 10.57 2.34
Other goods leasing 106 14.79 14.85 19.94 10.13 2.18
Vehicles and other goods leasing 106 15.14 15.34 20.05 10.29 2.15
Vendor 196 17.47 17.21 25.98 9.65 3.55
Compror 106 17.44 17.10 23.71 12.12 3.55
Advances on exchange contracts 196 4.74 4.18 10.55 2.08 1.64
Imports financing 106 12.05 12.48 18.90 1.30 3.63
Exports financing 106 12.57 12.63 18.21 7.43 2.73
Foreign on lendings 196 14.89 15.05 22.93 7.91 3.45
Credit card revolving credit 106 248.84 226.15 370.70 155.14 53.53
Credit card financing 106 82.40 72.55 158.27 16.08 49.10
Credit card total 106 65.50 56.03 117.19 35.85 23.14
Hot money 112 47.53 49.45 62.81 29.43 7.43
Discounting promissory notes 112 52.30 52.41 68.99 38.83 5.57
Earmarked loans
Rural credit - Market rates 106 12.83 12.19 21.64 7.12 3.41
Rural credit - Earmarked rates 106 7.28 6.78 10.40 5.36 1.48
Rural credit - Total 106 8.60 8.36 11.66 6.27 1.34
Real estate financing - Market rates 106 11.44 11.46 14.01 7.04 1.22
Real estate financing - Earmarked rates 106 10.85 10.63 12.57 9.29 0.84
Real estate financing - total 106 11.18 11.05 13.41 9.38 0.92
BNDES funds - Working capital 106 11.51 11.21 19.66 7.75 3.01
BNDES funds - Fixed capital investment 106 9.50 9.41 13.60 6.40 1.94
BNDES funds - Agroindustry 106 7.29 7.31 9.42 4.94 1.12
BNDES funds - Total 106 9.50 9.44 13.55 6.49 1.88

Households
All operations 106 33.16 31.60 42.27 26.93 4.31
Non-earmarked operations 196 52.86 50.82 72.93 38.90 9.02
Earmarked operations 106 8.49 8.23 10.71 6.85 1.04
Non-earmarked loans
Overdraft 196 181.89 155.18 285.17 121.13 54.31
Personal credit (no payroll-deducted) 106 104.32 110.04 141.86 66.30 23.26
Personal credit - renegotiation 106 50.41 52.29 65.16 35.50 9.09
Payroll-deducted personal loans - private sector employees 106 36.84 36.40 44.55 29.58 4.44
Payroll-deducted personal loans - public sector employees 106 24.43 24.23 27.81 18.21 2.29
Payroll-deducted personal loans - retirees and pensioners 106 27.97 27.79 32.07 22.32 2.35
Payroll-deducted personal loans total 192 29.04 27.96 41.40 20.54 4.61
Personal credit total 196 51.31 48.14 83.92 36.75 10.91
Vehicles financing 196 27.13 25.73 38.78 19.15 5.41
Other goods financing 196 69.70 68.79 96.66 44.38 13.27
Vehicles and other goods financing 196 29.94 28.37 43.05 21.19 5.89
Vehicles leasing 106 16.62 16.28 28.12 10.09 3.20
Other goods leasing 106 17.00 16.72 33.93 0.00 5.87
Vehicles and other goods leasing 106 16.55 16.11 26.91 10.11 3.07
Discount of checks 106 52.01 51.71 60.95 41.24 5.12
Credit card revolving credit 106 332.41 304.91 497.73 250.18 71.67
Credit card financing 106 135.11 126.65 178.47 100.13 27.45
Credit card total 106 78.42 72.22 123.07 56.14 18.65
Earmarked loans
Rural credit - market rates 106 13.75 13.25 20.37 8.70 3.31
Rural credit - earmarked rates 106 6.37 6.06 8.64 4.44 1.30
Rural credit - total 106 6.65 6.38 9.05 4.68 1.33
Real estate financing - market rates 106 13.43 13.33 19.51 7.99 2.81
Real estate financing - earmarked rates 106 8.41 8.18 10.67 6.84 1.01
Real estate financing - total 106 9.11 9.02 11.39 7.23 1.16
BNDES funds - investment 106 7.90 7.77 11.39 5.30 1.46
BNDES funds - agroindustry 106 5.94 6.26 8.00 3.50 1.37
BNDES funds - total 106 6.14 6.64 8.03 3.84 1.29
Microcredit - consumers 106 12.31 10.74 46.47 6.39 6.76
Microcredit - entrepreneurs 106 23.77 29.27 37.82 8.74 9.45
Microcredit - total 106 23.54 28.41 36.44 8.75 9.00

The statistics refer to the baseline sample 2003 - 2019. The observations refer to the original monthly periodicity. Rates
are in percent per year.
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Tabela 2 – Descriptive Statistics - Lending Rates in the United States

Periodicity Observations Mean Median Maximum Minimum Std. Dev.
Commercial Paper - Non-financial Firms Daily 3853 2.37 1.32 6.65 0.05 2.32
Commercial Paper - Financial Firms Daily 4954 2.46 1.71 6.68 0.06 2.26
Credit Spread Monthly 272 2.30 2.06 7.88 1.16 1.05
Excess Bond Premium Monthly 272 -0.004 -0.223 3.002 -1.144 0.650
Baa - 20 years Monthly 276 6.75 6.72 9.32 4.22 1.29
Mortgage - 5/1 year adjustable rate Weekly 626 4.13 3.56 6.39 2.56 1.32
Mortgage - 30 years Weekly 1200 5.98 6.13 9.25 3.31 1.54
Bank Prime Loan Rate Daily 5784 5.73 5.00 9.50 3.25 2.28
Personal loans (24 months) Quartlerly 92 12.04 12.11 14.50 9.45 1.40
Consumer Loans - New Autos (48 months) Quartlerly 92 7.05 7.19 9.78 4.00 1.72
Consumer loans - New autos (60 months) Quartlerly 42 5.65 5.44 7.82 4.05 1.34
Credit Card - all accounts Quarterly 89 13.60 13.30 16.14 11.82 1.49
Credit Card - accounts assessed interest Quartlerly 89 14.17 14.22 16.26 11.96 1.02
Non-Financial Commercial Paper
Overnight AA Daily 4756 2.16 1.23 6.99 0.01 2.23
7-Day AA Daily 4672 2.18 1.24 6.85 0.01 2.23
15-Day AA Daily 4676 2.19 1.24 6.75 0.01 2.23
30-Day AA Daily 4661 2.18 1.24 6.59 0.02 2.22
60-Day AA Daily 4258 2.16 1.24 6.61 0.03 2.21
90-Day AA Daily 3606 2.16 1.14 6.65 0.05 2.25
Overnight A2/P2 Daily 4757 2.41 1.41 7.27 0.16 2.22
7-Day A2/P2 Daily 4748 2.47 1.44 8.01 0.16 2.23
15-Day A2/P2 Daily 4749 2.49 1.48 8.06 0.15 2.24
30-Day A2/P2 Daily 4741 2.54 1.60 7.90 0.20 2.25
60-Day A2/P2 Daily 4371 2.74 2.05 8.42 0.14 2.24
90-Day A2/P2 Daily 3522 3.15 2.92 7.43 0.14 2.22
Financial Commercial Paper
Overnight AA Daily 4719 2.17 1.25 6.98 0.01 2.23
7-Day AA Daily 4458 2.30 1.69 6.78 0.02 2.22
15-Day AA Daily 4309 2.39 1.74 6.67 0.02 2.23
30-Day AA Daily 4564 2.30 1.50 6.58 0.01 2.22
60-Day AA Daily 4608 2.31 1.39 6.62 0.02 2.21
90-Day AA Daily 4703 2.30 1.32 6.68 0.06 2.20
Asset-backed Commercial Paper
Overnight AA Daily 4008 1.65 0.71 6.67 0.07 1.81
7-Day AA Daily 4003 1.70 1.00 6.55 0.07 1.80
15-Day AA Daily 3986 1.70 1.02 6.52 0.09 1.81
30-Day AA Daily 4006 1.69 0.84 6.49 0.12 1.82
60-Day AA Daily 3995 1.71 0.95 6.31 0.14 1.79
90-Day AA Daily 3994 1.74 1.04 6.18 0.14 1.78
The statistics refer to the baseline sample (January 1994 - December 2016) and the observations to the series original

periodicity. Different series might have different sample length and interest rates are in percent per year.
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Figura 11 – Interest rates of loans for non-financial firms in Brazil (% p.y.)
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Figura 12 – Interest rates of loans for households in Brazil (% p.y.)
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Figura 13 – Interest rates in the United States
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6 Results

Our baseline estimation in the United States considers only scheduled FOMC

meetings. When disregarding emergency policy meetings, we exclude surprises that are

outliers and periods in which the occurrence of other concomitant shocks is much more

likely. Table 3 presents the estimates of coefficient β, which measures the pass-through,

for a wide range of dependent variables. There is robust evidence that the pass-through

is effective in the United States, with loans of different maturities and types responding

significantly to monetary shocks. In addition to the finding that there is indeed a pass-

through, we show that many lending rates respond more than proportionally to the change

in the fed funds, mostly short-term loans.

For instance, commercial papers are promissory notes with a fixed maturity of

rarely more than 270 days. They have a fundamental role in financing various sectors in

the United States.1 In response to a 100 b.p. increase in the fed funds, the non-financial

commercial paper rate increases 171 b.p. For financial commercial paper, the effect is

even larger and is estimated to be 232 b.p. Table 4 provides details on commercial papers.

Overall, there is evidence of pass-through for different types of contracts and, when the

estimate is significant, it is larger than one. Moreover, the transmission strengthens as

the credit rate downgrades and maturities get longer. The magnitude of the estimates

for asset-backed and A2/P2 non-financial commercial paper stands out. Our findings are

consistent with the results of Gertler and Karadi (2015) that there is a large movement in

credit costs in response to monetary shocks. Additionally, they show that these movements

are due to term premia and credit spread.

Consequently, we investigated how monetary policy affects credit spread by using

a measure developed by Gilchrist and Zakrajsek (2012). Their measure reflects the yield

difference between corporate security and a government bond of similar maturity. In other

words, it is the spread between the costs of public debt and private financing. At 1% level,
1 In the Covid-19 crisis, one of the measures adopted by the Federal Reserve to dampen the economic

impacts was to ease strains in commercial paper markets. The Fed Press Release of 03/17/2020 states
that “commercial paper markets directly finance a wide range of economic activity, supplying credit
and funding for auto loans and mortgages as well as liquidity to meet the operational needs of a range
of companies. By ensuring the smooth functioning of this market, particularly in times of strain, the
Federal Reserve is providing credit that will support families, businesses, and jobs across the economy".
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we find that a 1 percentage point increase in fed funds is associated with a 2.13 p.p. change

in credit spread. Moreover, the excess bond premium (EBP) is also affected in a proportion

higher than 1:1. EBP is the credit spread measure with the default risk removed and

reflects the difference between private and public funding that is due to market frictions.

Tabela 3 – Pass-through estimates in the United States

Dependent variable β

Commercial Paper - Non-financial Firms 1.71***
(0.52)

Commercial Paper - Financial Firms 2.32***
(0.69)

Mortgage - 5/1-year adjustable rate 1.68***
(0.49)

Mortgage - 30 years 0.92*
(0.55)

Bank Prime Loan Rate 1.76***
(0.51)

Baa - 20 years 1.62**
(0.75)

Credit Spread 2.13***
(1.21)

Excess Bond Premium 1.41*
(0.81)

Personal Loans - 24 months 0.52***
(0.20)

Consumer Loans - New Autos - 48 months 0.38**
(0.16)

Consumer loans - New autos - 60 months 0.22**
(0.11)

Credit card - accounts assessed interest 0.36
(0.37)

Credit card - all accounts 0.33
(0.32)

Only scheduled FOMC meetings: 185 observations between 1994 and 2016. The dependent variables are
cumulative changes between meetings. Robust standard errors in parentheses. Significant at: *** 1% level, ** 5%

level, * 10% level. Coefficient β is an estimate of the monetary policy pass-through to lending rates.

The prime rate is one of several base rates used by banks in the United States

to price short-term business loans. This rate is also significantly affected by monetary

policy, with an estimated pass-through of 1.76. Rates on long-term loans are affected

as well, consistent with an efficient transmission via the term structure of interest rates.

Naturally, long-term rates are expected to have a pass-through smaller than one. The

Federal Reserve seems to have leverage over long-term rates, with rates on loans of very
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long maturities reacting to monetary shocks. For instance, the estimates are significant

for 24-month personal loans (0.52 at the 1% level) and new auto loans of different terms

(0.38 in a 48-month and 0.22 in a 60-month loan). Mortgages are very relevant loans

to consumers, representing around 70% of the total consumer debt balance.2 We found

significant estimates for mortgages of a 5/1-year adjustable rate and even a 30-year rate.

Finally, we found evidence that Moody’s seasoned Baa corporate bond, based on bonds

with maturities 20 years and above, is also significantly affected by monetary policy. Only

the estimates on credit cards are not statistically significant.

Tabela 4 – Pass-through estimates in the United States - Commercial Papers

β
Dependent variable Non-financial Financial Asset-backed

Overnight AA 0.35 0.47 3.49***
(0.81) (0.77) (1.33)

7-Day AA 0.62 1.26** 4.97***
(0.75) (0.65) (1.36)

15-Day AA 0.87 1.63** 5.11***
(0.70) (0.70) (1.43)

30-Day AA 1.04* 2.64*** 5.37***
(0.66) (0.82) (1.44

60-Day AA 1.62*** 2.69*** 4.43***
(0.48) (0.70) (1.1)

90-Day AA 1.68*** 2.34*** 4.56***
(0.55) (0.73) (1.07)

Overnight A2/P2 4.94***
(1.60)

7-Day A2/P2 5.48***
(1.52)

15-Day A2/P2 5.32***
(1.51)

30-Day A2/P2 5.49***
(1.43)

60-Day A2/P2 5.55***
(1.46)

Only scheduled FOMC meetings: 185 observations between 1994 and 2016. The dependent variables are
cumulative changes between meetings. Robust standard errors in parentheses. Significant at: *** 1% level, ** 5%

level, * 10% level. Coefficient β is an estimate of the monetary policy pass-through to lending rates.

We carried out the same exercise considering all FOMC meetings, both scheduled

and emergency. Tables 5 and 6 present the pass-through coefficients of different loans and

types of commercial papers, respectively. Our main conclusions remain valid: there are
2 Source: New York Fed. Available at https://www.newyorkfed.org/medialibrary/interactives/

householdcredit/data/pdf/hhdc_2020q3.pdf. Accessed on 03 December 2020.

https://www.newyorkfed.org/medialibrary/interactives/householdcredit/data/pdf/hhdc_2020q3.pdf
https://www.newyorkfed.org/medialibrary/interactives/householdcredit/data/pdf/hhdc_2020q3.pdf
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significant effects for a wide range of loan types and different maturities. Furthermore,

several coefficients are larger than 1, with some lending rates reacting more than proporti-

onally to the changes in the fed funds.

Tabela 5 – Pass-through estimates in the United States

Dependent variable β

Commercial Paper - Non-Financial Firms 1.39***
(0.47)

Commercial Paper - Financial Firms 1.45***
(0.43)

Mortgage - 5x1-year adjustable rate 1.26**
(0.63)

Mortgage - 30 years 0.34
(0.37)

Bank Prime Loan Rate 1.36***
(0.34)

Baa - 20 years 0.53
(0.38)

Credit Spread 1.11**
(0.51)

Excess Bond Premium 0.69*
(0.38)

Personal Loans - 24 months 0.37***
(0.14)

Consumer Loans - New Autos - 48 months 0.28***
(0.09)

Consumer loans - New autos - 60 months 0.20*
(0.11)

Credit card - accounts assessed interest 0.30
(0.20)

Credit card - all accounts 0.22
(0.17)

All FOMC meetings: 194 observations between 1994 and 2016. The dependent variables are cumulative changes
between meetings. Robust standard errors in parentheses. Significant at: *** 1% level, ** 5% level, * 10% level.

Coefficient β is an estimate of the monetary policy pass-through to lending rates.
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Tabela 6 – Pass-through estimates in the United States - Commercial Papers

β
Dependent variable Non-financial Financial Asset-backed

Overnight AA 0.94*** 0.96*** 2.67***
(0.31) (0.32) (0.88)

7-Day AA 1.04*** 1.18*** 3.02***
(0.34) (0.35) (0.97)

15-Day AA 1.03*** 1.35*** 3.14***
(0.36) (0.41) (1.03)

30-Day AA 1.13*** 1.82*** 3.18***
(0.36) (0.45) (0.96)

60-Day AA 1.25*** 1.70*** 2.64***
(0.40) (0.45) (0.76)

90-Day AA 1.38*** 1.44*** 2.62***
(0.48) (0.44) (0.79)

Overnight A2/P2 2.61***
(0.80)

7-Day A2/P2 3.06***
(1.03)

15-Day A2/P2 3.03***
(1.00)

30-Day A2/P2 3.03***
(1.02)

60-Day A2/P2 2.88***
(1.07)

All FOMC meetings: 194 observations between 1994 and 2016. The dependent variables are cumulative changes
between meetings. Robust standard errors in parentheses. Significant at: *** 1% level, ** 5% level, * 10% level.

Coefficient β is an estimate of the monetary policy pass-through to lending rates.

The results for the Brazilian economy, on the other hand, are much less significant.

An increase of 100 b.p. in the Selic rate has a much weaker effect on loans than a

similar increase in Fed funds. Table 7 presents the pass-through estimates for lending

rates on aggregate categories: an average rate considering all credit operations and the

distinction between earmarked and non-earmarked operations. In addition, these categories

are disaggregated in credit for non-financial firms and households.

Only non-earmarked credit for non-financial firms is significantly affected by mone-

tary policy, with an estimated pass-through around one.3 That is, changes in the Selic rate
3 The pass-through to non-earmarked credit for non-financial firm is estimated to be 1.08 and 1.02 when

using the surprises in 30-day and 90-day futures, respectively. Our finding is similar to the estimate of
Bonomo and Martins (2015). They estimate that a one percentage point (p.p.) change in the Selic rate
is related to an increase of 1.15 p.p. in the interest rate of private loans to a firm without access to
earmarked credit.
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generate changes of similar magnitude in the lending rates of loans for non-financial firms.

Earmarked credit for non-financial firms, on the contrary, does not respond to monetary

policy, which is expected given the substantial BNDES role in in providing firms with

subsidized credit.

Tabela 7 – Pass-through estimates in Brazil - Aggregate Categories

β
Dependent variable DI 30 DI 90

Non-earmarked 0.70 0.82
(0.72) (0.56)

Non-earmarked - Non-financial firms 1.08*** 1.02***
(0.43) (0.34)

Non-earmarked - Households -0.15 0.43
(1.07) (0.86)

Total 0.08 0.18
(0.80) (0.56)

Total - Non-financial firms 0.37 0.26
(0.67) (0.45)

Total - Households -0.29 0.04
(1.02) (0.74)

Earmarked 0.45 0.40
(0.40) (0.28)

Earmarked - Non-financial firms -0.02 0.03
(0.61) (0.49)

Earmarked - Households 0.79 0.64*
(0.52) (0.35)

Copom meetings between 2003-2019 (140 observations). The dependent variables are cumulative changes
between meetings. Robust standard errors in parentheses. Significant at: *** 1% level, ** 5% level, * 10% level.

Earmarked credit is indeed less prone to be affected by monetary policy, but it

is the non-earmarked credit for households that does not seem to react at all. Although

concerning, this unresponsiveness is not surprising and is probably related to the high

spreads and levels of the rates on loans for individuals. As a result, the pass-through to the

average rate of total non-earmarked credit is not affected: the point estimates are positive,

but with large standard deviations.

When considering the surprise associated with the three-month future rate, ear-

marked credit for households reacts to monetary policy (at a 10% level), but with an

incomplete transmission. This result is related to rural credit and an indirect channel that
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we will discuss in more detail. Earmarked credit as a whole, however, is not affected by

changes in the Selic rate. The large share of earmarked credit in total credit outstanding

and the unresponsiveness of the rates on household loans affect the general pass-through

in the whole economy. The estimate of the transmission to the average interest rate of all

credit operations is statistically insignificant.

Now, getting into more details about the components of the aggregate categories,

table 8 provides the estimates on different types of non-earmarked loans for non-financial

firms. We found significant coefficients for several loans, especially for those of shorter

maturities. The lending rates on working capital reacted more than proportionally to the

changes in the Selic rate, with an estimated pass-through of 1.75 and 1.66 associated with

the surprises measured with DI-30 and DI-90, respectively. This 1% significance stems

from the short-term working capital (up to 365 days), which has a coefficient of 3.12 when

using the 1-month surprise and 1.83 with the three-month surprise.

The prime rate refers to the rate charged on loans for firms with low credit risk

(AA or A ratings), and the associated pass-through is estimated to be around one. Several

other credit lines respond significantly to monetary shocks with a pass-through larger than

one, for instance, discount of checks, vendor, vehicles leasing, total leasing, discount of

trade bills and credit card financing. Note, however, that the amount of loan types that

do not respond to monetary shocks is not negligible.

Credit card financing has a large and negative coefficient. There was a spike in

the series in the second quarter of 2017, when a change in the legislation took place.4

Regardless of this structural change, the series is very volatile. Many monetary shocks

are associated with substantial credit card rate changes, even when there is no change in

legislation.
4 National Monetary Council Resolution 4,549 of 2017, available at https://www.bcb.gov.br/pre/

normativos/busca/downloadNormativo.asp?arquivo=/Lists/Normativos/Attachments/50330/
Res_4549_v1_O.pdf. Accessed on 06 December 2020.

https://www.bcb.gov.br/pre/normativos/busca/downloadNormativo.asp?arquivo=/Lists/Normativos/Attachments/50330/Res_4549_v1_O.pdf
https://www.bcb.gov.br/pre/normativos/busca/downloadNormativo.asp?arquivo=/Lists/Normativos/Attachments/50330/Res_4549_v1_O.pdf
https://www.bcb.gov.br/pre/normativos/busca/downloadNormativo.asp?arquivo=/Lists/Normativos/Attachments/50330/Res_4549_v1_O.pdf
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Tabela 8 – Brazil - Non-earmarked credit for non-financial corporations

β
Dependent variable DI 30 DI 90

Prime rate 1.12** 1.07***
(0.56) (0.37)

Discount of trade bills 1.50 1.44*
(1.06) (0.83)

Discount of checks 2.21** 1.33**
(0.99) (0.64)

Discount of credit card bills 0.90 1.96
(2.50) (1.83)

Working capital up to 365 days 3.12*** 1.83***
(0.93) (0.74)

Working capital over 365 days 0.39 0.32
(1.35) (0.91)

Working capital revolving credit -0.20 -0.58
(3.22) (2.02)

Working capital (total) 1.75*** 1.66***
(0.60) (0.48)

Guaranteed overdraft accounts 1.47 0.55
(2.06) (1.39)

Overdraft 0.01 -2.11
(7.7) (4.54)

Vehicles financing 0.85 0.61
(0.69) (0.45)

Other goods financing -1.28 -1.45
(1.52) (1.07)

Vehicles and other goods financing 0.61 0.74
(0.74) (0.56)

Vehicles leasing 1.74*** 1.13***
(0.66) (0.42)

Other goods leasing 1.38 0.54
(0.93) (0.68)

Vehicles and other goods leasing 1.39* 0.61
(0.73) (0.55)

Vendor 1.40** 1.88***
(0.72) (0.63)

Compror -0.24 -0.08
(0.79) (0.53)

Advances on exchange contracts 0.22 0.07
(0.34) (0.24)

Imports financing 2.01 1.77
(2.22) (1.77)

Exports financing -1.18 -0.25
(0.82) (0.64)

Foreign on lendings 0.03 0.29
(1.27) (0.88)

Credit card revolving credit -23.7 -14.9
(18.10) (13.92)

Credit card financing 45.8*** 24.92***
(12.55) (8.50)

Credit card total -1.68 -3.20
(9.04) (5.97)

Hot money -0.27 -0.76
(2.93) (2.23)

Discounting promissory notes 0.44 0.07
(2.23) (1.68)

Copom meetings between 2003-2019 (140 observations). The dependent variables are cumulative changes
between meetings. Robust standard errors in parentheses. Significant at: *** 1% level, ** 5% level, * 10% level.
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Tabela 9 – Brazil - Non-earmarked credit for households

β
Dependent variable DI 30 DI 90

Overdraft 3.58 3.62
(3.31) (2.82)

Personal credit (no payroll-deducted) 6.54 2.69
(6.12) (3.90)

Personal credit - renegotiation 3.42 1.80
(4.84) (3.15)

Payroll-deducted personal loans - private sector employees -0.31 -0.50
(1.26) (0.79)

Payroll-deducted personal loans - public sector employees 0.34 0.45
(0.67) (0.43)

Payroll-deducted personal loans - retirees and pensioners -0.10 -0.05
(0.53) (0.42)

Payroll-deducted personal loans total 0.49 0.65
(0.65) (0.45)

Personal credit total 0.37 0.61
(1.38) (0.57)

Vehicles financing 0.31 0.98
(0.89) (0.72)

Other goods financing -1.33 -0.20
(2.28) (1.67)

Vehicles and other goods financing 0.00 (0.78)
(1.00) (0.79)

Vehicles leasing 1.48 1.29
(3.49) (1.98)

Other goods leasing -1.65 0.19
(4.57) (3.71)

Vehicles and other goods leasing 1.45 1.37
(3.42) (1.95)

Discount of checks 4.79** 2.72**
(2.11) (1.52)

Credit card revolving credit -32.19 -20.89
(24.41) (16.61)

Credit card financing -9.98* -7.97**
(5.05) (3.22)

Credit card total -12.12* -7.18
(7.10) (4.99)

Copom meetings between 2003-2019 (140 observations). The dependent variables are cumulative changes
between meetings. Robust standard errors in parentheses. Significant at: *** 1% level, ** 5% level, * 10% level.

The pass-through estimates of the non-earmarked credit for households are available

at table 9. Contrary to the estimates of non-financial firms, there is a lack of significance

across the loans. The point estimates tend to be high and positive, but the associated

standard deviations are very large. It is reasonable to have such wide confidence intervals,

given the high levels of household loan rates. With such high rates, the changes can be

substantial as well. Table 1 shows how high the lending rates are in some loan types, such
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as overdraft, personal credit, credit card, discount of checks etc. Moreover, the transmission

in these loans is more likely to be messy and a little unpredictable. For instance, between

2013 and 2015, the Selic increased 7 percentage points, whereas the overdraft rate increased

almost 129. However, when the Selic decreased 9.75 p.p. between 2016 and 2019, the

overdraft rate decreased only 8.40 p.p. Figure 12 shows how several series have some

spikes and other changes that are not directly related to the Central Bank’s actions. We

found significant coefficients for the discount of checks, with a pass-through of almost 5

when using the 30-day shock. Credit cards - financing and total - have significant negative

coefficients. In short, our estimates are not very accurate, and one could find sharper

results if more disaggregated data were available.

Figura 14 – Spread of new non-earmarked credit operations (p.p)
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We investigated only the first part of the credit channel: the transmission of mo-

netary policy to the lending rates. Regardless of the accuracy of our estimations, it is

troublesome that the second part of the channel - the link between lending rates and

household credit demand - might not operate. Due to spreads and high lending rates, it

is very reasonable to assume that credit demand of households tends to be much more

inelastic and, thus, monetary policy less powerful. Figure 14 plots the high spreads of the

rates of non-earmarked credit for households and non-financial firms. It is striking how big

the difference is, especially when the basic interest rate is relatively higher.
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Tabela 10 – Brazil - Earmarked credit for non-financial corporations

β
Dependent variable DI 30 DI 90

Rural credit - Market rates -1.71 -1.92
(2.07) (1.28)

Rural credit - Earmarked rates 1.64*** 0.97***
(0.39) (0.22)

Rural credit - Total 0.65 0.25
(0.83) (0.48)

Real estate financing - Market rates 2.31 1.73
(1.83) (1.23)

Real estate financing - Earmarked rates 1.79*** 1.11**
(0.63) (0.47)

Real estate financing - total 1.65* 1.05
(0.96) (0.67)

BNDES funds - Working capital -0.03 -0.12
(1.88) (1.19)

BNDES funds - Fixed capital investment -0.22 -0.09
(0.81) (0.63)

BNDES funds - Agroindustry -1.36* -1.09*
(0.72) (0.52)

BNDES funds - Total -0.30 -0.14
(0.77) (0.61)

Copom meetings between 2003-2019 (140 observations). The dependent variables are cumulative changes
between meetings. Robust standard errors in parentheses. Significant at: *** 1% level, ** 5% level, * 10% level.

About earmarked credit, table 10 contains the estimates for non-financial firms.

We found significant transmissions to the rates charged on rural and real estate loans

and, when considering the 30-day surprise, the pass-through is larger than one at 1%

significance level. However, rural and real estate financing represent a very small share of

earmarked credit for firms. Whereas BNDES credit outstanding is around R$ 380 billion,

rural and real estate with earmarked rates have an outstanding of R$ 17 billion and R$

13 billion, respectively.5 Only BNDES funds to the agroindustry are associated with a

significant pass-through, but with a negative coefficient. All other estimates related to

BNDES loans are not significant and the point estimates tend to be negative.

5 Values of December 2019. Source: Central Bank of Brazil.
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Tabela 11 – Brazil - Earmarked credit for households

β
Dependent variable DI 30 DI 90

Rural credit - Market rates 0.00 -0.90
(1.73) (1.18)

Rural credit - Earmarked rates 0.91*** 0.43***
(0.28) (0.15)

Rural credit - Total 0.85*** 0.37**
(0.27) (0.15)

Real estate financing - Market rates 0.97 1.18**
(0.64) (0.52)

Real estate financing - Earmarked rates 0.86 0.73*
(0.64) (0.43)

Real estate financing - total 0.80 0.79*
(0.60) (0.40)

BNDES funds - Investment -0.85 -0.58
(0.61) (0.39)

BNDES funds - Agroindustry 0.03 -0.30
(0.60) (0.42)

BNDES funds - Total -0.08 -0.33
(0.55) (0.39)

Microcredit - consumers 7.32 2.82
(6.89) (3.37)

Microcredit - entrepreneurs 4.08 0.41
(4.33) (2.54)

Microcredit - total 4.21 0.75
(3.12) (2.05)

Copom meetings between 2003-2019 (140 observations). The dependent variables are cumulative changes
between meetings. Robust standard errors in parentheses. Significant at: *** 1% level, ** 5% level, * 10% level.

The rates on BNDES loans for households do not significantly respond to monetary

shocks either. Moreover, we also found significant coefficients for rural credit and, to a

lesser extent, real estate financing. Rural and real estate credit are responsible for most of

the household credit outstanding, and it is reassuring that these lending rates seem to

respond to monetary shocks. However, we estimate that the pass-through to the earmarked

rates is incomplete. Note that is the real estate financing with market rates that has a

significant coefficient larger than 1 (1.18 in response to the 90-day surprise).

At first sight, it might seem strange that we found significant coefficients for rural

and real estate credit. But we have two considerations regarding these results. First, the

earmarked rates on these loans have lower levels in relation to the magnitude of the



Capítulo 6. Results 53

Selic rate. Still, their adjustments quite follow the changes in Selic, especially in the

case of non-financial firms. Second, there might exist an indirect channel via caderneta

de poupança (a popular type of savings account in Brazil) and demand deposits. The

legislation determines that 34% of demand deposits in banks must be lent as rural credit

and 65% of poupança to real estate financing.6

Figura 15 – Selic Rate and TR (% p.y.)
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The remuneration of the poupança is tabulated and linked to another indicator

- the referential rate (TR rate). The TR rate was created in the 1990s as a benchmark

for other rates in the economy at the time of Brazilian hyperinflation. Nowadays, the

rate does not play a central role anymore, but it still acts as a fixed correction factor to

caderneta de poupança. If the Selic rate is higher than 8.5% per year, then the savings

account pays 0.5% per month plus the TR. If the Selic rate is lower than 8.5% per year,

it pays 70% of the Selic rate plus the TR. The TR loosely follows the Selic rate and has

been 0% per year since 2017. Figure 15 shows the trajectory of Selic rate and the TR rate

between 2003 and 2020.

Therefore, monetary policy can have an indirect effect via this poupança channel,

since it makes this type of savings more or less attractive than other types of savings that

finance things other than real estate credit. Moreover, the decision between consumption

and investment - which monetary policy typically influences - is not affected in this case.
6 80% of the total amount that must be lent as real estate funds must have earmarked rates.
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In a nutshell, we found very different results for Brazil and the United States. In

the latter, the estimates are significant for most loans, the pass-through tends to be larger

than 1 (especially for short-term credit), and the Federal Reserve is capable to affect rates

of very long maturities. In Brazil, on the other hand, the effects are smaller and restricted

to a subset of total credit. Moreover, the impacts differ considerably between non-financial

firms and households. Less than one-third of credit outstanding has a pass-through of

1:1, about half of the total does not seem to be affected, and the remaining might be

affected, but with a pass-through smaller than 1. Figure 16 details the composition of

credit outstanding in Brazil.

We conclude that the pass-through seems to be much weaker in Brazil, and a large

share of total credit outstanding is unresponsive to monetary policy. Another aggravating

factor is that the credit demand in Brazil tends to be much more inelastic given the high

spreads and lending rates, especially in loans for households. Hence, unlike in the United

States, the link between the policy rate and lending rates does not fully operate in Brazil.

Furthermore, even if the pass-through were similar in both countries and affected the

credit quantities in the same manner, the effects on aggregate demand would continue to

be much smaller in Brazil due to the development of credit markets. Figure 17 credit to

the private non-financial sector as a percentage of GDP. Whereas credit is around 150% of

GDP in the United States, it is only 70% in Brazil.

Figura 16 – Composition of Credit Outstanding in Brazil (R$ billion)
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Figura 17 – Credit to Private Non-financial Sector (% of GDP)
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7 Robustness

7.1 Focus Survey

We used the Focus Survey to develop another measure of monetary shocks. This

survey is carried out by the Brazilian Central Bank and it compiles forecasts of banks,

asset managers and other institutions for several variables, including the Selic rate. The

expectations are collected daily, and the Central Bank publishes a summary of the

statistics every week. We computed the monetary shock as the difference between the

median expectation for the Selic rate the day before each meeting and the effective target

rate chosen by the Central Bank. Figure 18 illustrates the surprises related to each Copom

meeting from September 2003 until December 2019.

Figura 18 – Monetary Shocks from Focus Survey (bps)
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Once again, the monetary shock is the surprise component associated with the

monetary policy decision. On the one hand, Focus data may be less accurate than the

high-frequency financial data that we use in our baseline estimation. The DI futures are

very liquid contracts that incorporate new information within a very short period. On the

other hand, the surprises computed based on Focus are less subject to endogeneity issues,

since they purely reflect the expectation for the Selic rate of the next policy meeting.
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Events that happen overnight and political news might affect the opening prices of futures

contracts, but not the survey or the decision taken early in the evening.

We estimated the same regression as before, but with this new measure of monetary

surprises. Tables 12, 13, 14, 15 and 16 contain the estimates of coefficient β, which measures

the pass-through to lending rates. We used the same interpolated credit series of our

baseline estimations. Hence, we only modified our main explanatory variable.

Our conclusions remain the same. If anything, the transmission of monetary policy

to lending rates seems to be even weaker. Among aggregate categories, only non-earmarked

credit for non-financial firms reacts to monetary policy, and the pass-through is estimated

to be smaller than before: 0.8 at a 10% significance level. Moreover, the estimates for

household loans continue to have very large standard deviations, and most of earmarked

credit does not react to monetary shocks. In the case of earmarked credit, only rural

and real estate credit significantly respond to monetary policy. We still found significant

coefficients for several lending rates of loans to non-financial corporations - prime, working

capital, vehicles and other goods financing, leasing, etc. - but they tend to be smaller and

less accurate. For households, we only found significant - but negative - coefficients for

rates on credit cards.

Tabela 12 – Aggregate Categories - Focus

Dependent variable β

Non-earmarked 0.43
(0.72)

Non-earmarked - Non-financial firms 0.83*
(0.49)

Non-earmarked - Households 0.06
(0.99)

Total -0.48
(0.67)

Total - Non-financial firms -0.28
(0.64)

Total - Households -0.58
(0.73)

Earmarked -0.08
(0.33)

Earmarked - Non-financial firms -0.63
(0.61)

Earmarked - Households 0.40
(0.29)

Copom meetings between 2003-2019 (140 observations). The dependent variables are cumulative changes
between meetings. Robust standard errors in parentheses. Significant at: *** 1% level, ** 5% level, * 10% level.
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Tabela 13 – Non-earmarked credit for non-financial corporations - Focus

Dependent variable β

Prime rate 1.09***
(0.40)

Discount of trade bills 0.01
(1.18)

Discount of checks 0.70
(0.69)

Discount of credit card bills -1.27
(1.39)

Working capital up to 365 days 1.58**
(0.74)

Working capital over 365 days -0.05
(0.93)

Working capital revolving credit 0.65
(1.57)

Working capital (total) 1.29**
(0.59)

Guaranteed overdraft accounts 0.28
(0.88)

Overdraft 4.58
(6.93)

Vehicles financing 0.57
(0.50)

Other goods financing 1.38
(0.94)

Vehicles and other goods financing 1.14**
(0.59)

Vehicles leasing 0.97*
(0.51)

Other goods leasing 1.09*
(0.67)

Vehicles and other goods leasing 0.93*
(0.59)

Vendor 1.25**
(0.54)

Compror -0.29
(0.43)

Advances on exchange contracts 0.09
(0.28)

Imports financing 0.66
(0.98)

Exports financing -0.50
(0.53)

Foreign on lendings 0.59
(0.75)

Credit card revolving credit -29.13***
(10.95)

Credit card financing 11.05
(8.38)

Credit card total -3.41
(5.83)

Hot money 0.59
(1.64)

Discounting promissory notes -0.42
(1.33)

Copom meetings between 2003-2019 (140 observations). The dependent variables are cumulative changes
between meetings. Robust standard errors in parentheses. Significant at: *** 1% level, ** 5% level, * 10% level.
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Tabela 14 – Non-earmarked credit for households - Focus

Dependent variable β

Overdraft 3.28
(2.66)

Personal credit (no payroll-deducted) 1.73
(4.34)

Personal credit - renegotiation 0.99
(3.66)

Payroll-deducted personal loans - private sector employees -0.31
(0.93)

Payroll-deducted personal loans - public sector employees 0.12
(0.40)

Payroll-deducted personal loans - retirees and pensioners 0.44
(0.32)

Payroll-deducted personal loans total 0.44
(0.38)

Personal credit total 0.50
(1.06)

Vehicles financing 0.83
(0.66)

Other goods financing 0.34
(1.45)

Vehicles and other goods financing 0.79
(0.71)

Vehicles leasing -1.25
(2.27)

Other goods leasing 2.13
(4.27)

Vehicles and other goods leasing -1.09
(2.15)

Discount of checks 1.14
(0.56)

Credit card revolving credit -19.04
(11.69)

Credit card financing -6.30*
(3.27)

Credit card total -9.61**
(3.91)

Copom meetings between 2003-2019 (140 observations). The dependent variables are cumulative changes
between meetings. Robust standard errors in parentheses. Significant at: *** 1% level, ** 5% level, * 10% level.
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Tabela 15 – Earmarked credit for non-financial corporations - Focus

Dependent variable β

Rural credit - Market rates -0.81
(1.59)

Rural credit - Earmarked rates 0.52**
(0.27)

Rural credit - Total 0.14
(0.47)

Real estate financing - Market rates -0.05
(1.17)

Real estate financing - Earmarked rates 1.03***
(0.34)

Real estate financing - total 0.44
(0.61)

BNDES funds - Working capital -0.79
(1.08)

BNDES funds - Fixed capital investment -0.92
(0.80)

BNDES funds - Agroindustry -0.66
(0.41)

BNDES funds - Total -0.90
(0.75)

Copom meetings between 2003-2019 (140 observations). The dependent variables are cumulative changes
between meetings. Robust standard errors in parentheses. Significant at: *** 1% level, ** 5% level, * 10% level.
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Tabela 16 – Earmarked credit for households - Focus

Dependent variable β

Rural credit - Market rates 0.87
(1.00)

Rural credit - Earmarked rates 0.30**
(0.15)

Rural credit - Total 0.30**
(0.14)

Real estate financing - Market rates 0.06
(0.46)

Real estate financing - Earmarked rates 0.55*
(0.33)

Real estate financing - total 0.44
(0.32)

BNDES funds - Investment -0.36
(0.37)

BNDES funds - Agroindustry 0.14
(0.36)

BNDES funds - Total -0.08
(0.36)

Microcredit - consumers 3.04
(2.69)

Microcredit - entrepreneurs 1.18
(2.15)

Microcredit - total 1.00
(1.64)

Copom meetings between 2003-2019 (140 observations). The dependent variables are cumulative changes
between meetings. Robust standard errors in parentheses. Significant at: *** 1% level, ** 5% level, * 10% level.

7.2 Weekly Data

The Brazilian Central Bank releases a weekly dataset that contains five-day moving

weighted averages of lending rates for non-financial firms and households by financial

institutional and different types of credit. With such disaggregated data, we are able to

compare loan rates before and after each monetary policy meeting. Thus, we avoid the

potential problems associated with data interpolation. A huge drawback, however, is the

lack of data on earmarked credit. Earmarked credit is crucial to the estimation of the real

impact of monetary policy on the credit market, given its large share in total outstanding

credit and the fact that it is naturally less prone to respond to monetary policy.

Another disadvantage is that the weekly credit dataset is from 2012 to 2019, so we

had to restrict our surprise sample to the same period. The surprises were quite small in
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this period, with the Selic rate kept unchanged for a long time in those years. Therefore,

our main explanatory variable does not vary that much, which compromises the accuracy

of the estimation. Using the interpolated series, our time sample is much longer, and we

can take advantage of the larger surprises that happened before 2012.

Since Copom always releases the policy decision on Wednesdays, we selected the

weeks beginning on Thursdays (or the following business day if Thursday is a holiday).

Moreover, we took averages and medians of the rates charged by different financial

institutions on the same type of loan. Thus, our final database consists of lending rates

observed every week (from Thursday to Wednesday) for different types of loans.1 Table 17

contains descriptive statistics.

The regression is pretty much the same, but now we are modifying the dependent

variable. We considered the changes in the averages and medians of the dependent variables

at different intervals before and after each meeting: around forty-five days, two weeks and

one week. For our main explanatory variable - the one that measures the pass-through -

we used the surprises computed with the interest rate futures contracts. Tables 18, 19 and

20 contain the estimates of β coefficient for these different windows in which we computed

the change in lending rates.

The results reinforce how the pass-through might be compromised in Brazil, regar-

dless of which time window we use to compute the variation of the lending rates. Only a

few coefficients are positive and significant. We even found several negative coefficients

that are significant, especially in the case of household credit. Therefore, the results of

this estimation corroborate our main thesis: the monetary policy transmission to lending

rates is neither certain nor fast.

1 We disregard the distinction between financial institutions, given the available data and our objectives.
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Tabela 17 – Descriptive Statistics - Weekly Data

Obs (weeks) Mean Median Maximum Minimum Std. Dev
Households
Other goods financing 417 60.01 58.09 77.89 49.47 5.94
Vehicles financing 417 26.60 26.54 31.48 21.46 2.32
Vehicles leasing 417 20.51 20.52 30.91 12.94 3.06
Credit card financing 417 159.13 158.62 200.63 113.61 14.74
Credit card revolving 417 384.45 375.34 480.87 322.40 37.34
Overdraft 417 158.97 178.16 234.16 93.26 44.72
Payroll deducted - retirees 417 27.46 27.31 31.04 23.48 1.72
Payroll-deducted - private 417 38.94 39.24 46.80 32.06 3.71
Payroll-deducted - public 417 30.05 30.41 33.98 23.31 2.13
Personal credit 417 180.60 189.63 354.42 106.80 36.63
Discount of checks 417 59.66 59.91 103.17 46.11 6.07
Non-financial corporations
ACC 417 5.32 5.35 7.37 3.67 0.53
Discount of credit card bill 417 34.41 35.14 49.77 14.74 8.54
Working capital up to 365 days (float) 417 20.65 20.17 35.34 11.72 4.20
Working capital up to 365 days 417 33.32 32.78 48.10 25.25 4.17
Working capital over 365 days (float) 417 18.76 18.31 27.91 10.88 3.78
Working capital over 365 days 417 28.18 27.87 38.30 19.68 3.94
Overdraft 417 175.98 199.05 250.66 106.49 49.63
Garanteed overdraft (float) 417 24.70 23.90 35.87 18.15 3.69
Garanteed overdraft 417 50.95 49.49 86.12 37.25 8.44
Discount of checks 417 47.54 41.32 1196.47 31.18 67.40
Discount of trade bills 417 35.82 35.11 43.53 29.63 3.09
Vendor 417 20.53 20.48 45.69 12.14 4.19
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Tabela 18 – 1-week window (weekly data)

Dependent variable DI 30 DI 90
Households

Credit card financing -21.51 -0.55
(19.76) (15.23)

Credit card revolving 51.07 26.30
(40.07) (22.89)

Discount of checks -24.96** -12.77**
(11.99) (5.68)

Vehicles financing -1.99* -0.76
(1.04) (0.70)

Other goods financing -8.61 -0.73
(6.26) (2.80)

Overdraft -29.45** -12.25
(14.52) (9.57)

Payroll-deducted - private 2.73 0.93
(1.78) (1.12)

Payroll-deducted - public 2.53 1.43
(1.68) (0.88)

Payroll-deducted - retirees 0.64 0.41
(0.56) (0.34)

Personal credit -36.43 -21.76
(29.53) (16.53)

Vehicles leasing -9.8** -3.19
(4.50) (2.70)

Non-financial corporations

ACC -1.37* -0.72
(0.71) (1.76)

Discount of credit card bill -4.17 -2.31
(2.66) (1.76)

Discount of checks 49.79 29.78
(42.11) (30.96)

Discount of trade bills 4.14 3.87
(4.55) (2.60)

Garanteed overdraft 8.62 -6.34
(9.21) (5.46)

Garanteed overdraft (float) 1.11 1.87
(2.49) (1.58)

Overdraft -0.24 -2.29
(17.72) (11.02)

Vendor -3.16 -0.22
(5.83) (3.60)

Working capital up to 365 days -3.79 2.04
(5.54) (3.19)

Working capital up to 365 days (float) -8.14* -5.40*
(4.84) (3.12)

Working capital over 365 days -4.17 -2.13
(3.44) (1.84)

Working capital over 365 days (float) -0.78 0.16
(3.54) (1.96)

Copom meetings between 2012-2019 (64 observations). Robust standard errors in parentheses. Significant at: ***
1% level, ** 5% level, * 10% level.
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Tabela 19 – 2-week window (weekly data)

Dependent variable DI 30 DI 90
Households

Credit card financing -24.38 -6.58
(27.35) (17.07)

Credit card revolving -13.67 0.80
(24.97) (13.41)

Discount of checks -8.87 -4.61
(7.48) (3.46)

Vehicles financing -1.22 -0.31
(0.86) (0.58)

Other goods financing -2.74 1.43
(5.44) (2.56)

Overdraft -9.73 1.39
(10.04) (5.88)

Payroll-deducted - private 2.56 0.79
(1.89) (1.20)

Payroll-deducted - public 0.48 0.23
(0.83) (0.51)

Payroll-deducted - retirees -0.45 -0.28
(0.68) (0.40)

Personal credit -32.24 -21.94
(25.57) (14.52)

Vehicles leasing -2.19 -0.69
(3.08) (1.94)

Non-financial corporations

ACC -0.15 -0.08
(0.66) (1.60)

Discount of credit card bill -0.06 -1.56
(2.51) (1.70)

Discount of checks -213.67 -166.49
(214.59) (161.60)

Discount of trade bills 6.95*** 5.15***
(2.14) (1.39)

Garanteed overdraft -10.17 -7.36
(8.40) (5.62)

Garanteed overdraft (float) 0.89 0.54
(1.79) (0.97)

Overdraft -5.18 -10.21
(9.64) (6.92)

Vendor -0.41 0.40
(2.80) (1.36)

Working capital up to 365 days -0.49 0.92
(3.47) (2.02)

Working capital up to 365 days (float) -2.98 -1.21
(2.70) (1.57)

Working capital over 365 days -2.79 -1.96
(2.45) (1.39)

Working capital over 365 days (float) 1.75 1.69
(1.38) (0.78)

Copom meetings between 2012-2019 (64 observations). Robust standard errors in parentheses. Significant at: ***
1% level, ** 5% level, * 10% level.
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Tabela 20 – 45-day window (weekly data)

Dependent variable DI 30 DI 90
Households

Credit card financing -33.46 -14.28
(20.48) (11.02)

Credit card revolving -56.43 -26.81
(44.49) (22.71)

Discount of checks 5.25 4.74
(6.84) (3.26)

Vehicles financing -0.74 -0.29
(0.92) (0.59)

Other goods financing -2.02 0.11
(3.60) (1.98)

Overdraft -5.07 -1.10
(9.03) (5.43)

Payroll-deducted - private 1.24 -0.22
(1.51) (1.05)

Payroll-deducted - public 0.00 0.14
(1.38) (0.81)

Payroll-deducted - retirees -1.20 -0.46
(0.66) (0.44)

Personal credit 0.58 0.22
(16.45) (9.59)

Vehicles leasing 2.21 0.27
(3.34) (1.92)

Non-financial corporations

ACC -0.07 0.00
(3.13) (0.25)

Discount of credit card bill -2.26 -2.26
(3.13) (1.95)

Discount of checks -17.28 -50.32
(16.80) (40.05)

Discount of trade bills 1.81 2.06**
(1.69) (1.00)

Garanteed overdraft -6.97 -3.65
(5.85) (4.03)

Garanteed overdraft (float) 2.10* 1.00
(1.16) (0.71)

Overdraft -5.83 -4.52
(9.08) (5.86)

Vendor 2.66 2.70
(3.25) (2.26)

Working capital up to 365 days -1.03 0.08
(2.64) (1.55)

Working capital up to 365 days (float) 0.48 0.62
(1.42) (0.85)

Working capital over 365 days 1.39 0.52
(1.89) (0.92)

Working capital over 365 days (float) 3.81*** 2.54***
(1.31) (0.72)

Copom meetings between 2012-2019 (64 observations). Robust standard errors in parentheses. Significant at: ***
1% level, ** 5% level, * 10% level.
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8 Conclusion

Compared to the rest of the world, Brazil is an outlier in earmarked credit and

interest rate spread. These two features combined compromise monetary policy transmission

to the lending rates. Indeed, we did not find evidence of a substantial pass-through in the

Brazilian economy. As a benchmark, we studied the transmission to the lending rates in

the United States, and the results are very contrasting.

In the United States, most lending rates respond to changes in the fed funds. The

Federal Reserve affects loans of very different maturities, including those of 20 and 30

years. Moreover, the pass-through tends to be larger than 1, especially for short-term

credit. Our results are consistent with previous studies that found evidence of a robust

lending channel in the United States. For instance, Gertler and Karadi (2015) showed that

the large response of credit costs - with emphasis on term premia and credit spread - is the

reason why modest changes in the policy rate can have large effects on aggregate demand.

In Brazil, the effects are much weaker and restricted to a subset of total outstanding

credit. We only found evidence of an effective and proportional transmission to rates on

loans for non-financial corporations. In the case of household loans, we did not find evidence

of a clear pass-through. Even if we had found significant estimates, the transmission to

aggregate demand would still be impaired given such high rates on household loans. The

high interest rate spreads hinder the transmission and turn the credit demand more

inelastic. Among the several types of earmarked credit, only real estate and rural credit

have significant pass-through, but this is related to an indirect channel via caderneta de

poupança and these rates quite follow changes in the Selic - which is not true for the other

earmarked rates.

In this study, we only investigated the first step of the credit channel - the response

of lending rates to changes in the policy rate - and left aside whether credit quantities and,

subsequently, aggregate demand are affected. Although this is a subject to be explored

in further studies, it is a matter of concern that not even this first stage of the credit

channel seems to fully operate in Brazil. Therefore, it is likely that credit quantities are

not really being affected by this channel. Moreover, when comparing with the United
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States, even if the pass-through were similar in both countries and influenced the credit

quantities in the same manner, the effects on aggregate demand would still be of very

different magnitudes. The credit market is much more developed in the United States

and represents around 150% of GDP, whereas it is only 70% in Brazil. Moreover, credit

for non-financial corporations - which is the one that seems to respond proportionally to

monetary policy - is around 15% of GDP.

Hence, there is robust evidence that monetary policy in Brazil does not affect the

lending rates in the same way as it does in the United States. In fact, the transmission via

the credit channel in Brazil is of a smaller order of magnitude than the one in the United

States. With these results in mind, we wonder if we really should be doing monetary policy

the same way as developed countries. Although the economy of Brazil and other emerging

countries is very different from that of developed countries, we imported a monetary policy

apparatus that was not developed to fit our reality and frictions. Monetary policy should

be effective in influencing aggregate demand, especially since the fiscal policy is usually

not a viable instrument for macroeconomic stabilization in emerging markets.

Changes in the Selic rate have limited capacity to affect the lending rates in the

economy. However, the impact of changes in the policy rate on some other things - such as

the public debt - is far from limited. As long as earmarked credit and spreads continue

as they are, we must be aware that monetary policy has little influence over the credit

channel and this affects the optimal monetary policy. With regards to the credit channel,

perhaps we should rethink the way to do monetary policy in emerging economies.
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