
 1 

 

FUNDAÇÃO GETULIO VARGAS 

ESCOLA DE ECONOMIA DE SÃO PAULO 

 

 

 

 

 

 

FÁBIO DA ROCHA AZEVEDO 

 

 

 

INTEREST DEVIATION AND THE BRAZILIAN GOVERNMENT BOND YIELDS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SÃO PAULO 

2022 



 2 

 

FÁBIO DA ROCHA AZEVEDO 

 

 

 

 

 

 

 

INTEREST DEVIATION AND THE BRAZILIAN GOVERNMENT BOND YIELDS 

 

 

 

 

 

 

 
Dissertação apresentada à Escola de Economia de 
São Paulo da Fundação Getulio Vargas, como 
requisito para a obtenção do título de Mestre em 
Economia. 

 
Área de concentração: Macroeconomia Financeira. 

 
Orientador: Prof. Dr. Marcelo Kfoury Muinhos. 
 

 

 

 

 

 

 

 

 

 

SÃO PAULO 

2022 



 3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

  
Azevedo, Fábio da Rocha. 
     Interest deviation and the Brazilian government bond yields / Fábio da Rocha 
Azevedo. - 2022. 
     41 f. 
  
     Orientador: Marcelo Kfoury Muinhos. 
     Dissertação (mestrado profissional MPE) – Fundação Getulio Vargas, Escola de 
Economia de São Paulo. 
  

     1. Taxas de juros. 2. Taylor, Regra de. 3. Banco Central do Brasil. 4. Brasil - 
Política monetária. I. Muinhos, Marcelo Kfoury. II. Dissertação (mestrado profissional 
MPE) – Escola de Economia de São Paulo. III. Fundação Getulio Vargas. IV. Título. 

  
  

CDU 336.781.5(81) 
  

  
Ficha Catalográfica elaborada por: Isabele Oliveira dos Santos Garcia CRB SP-010191/O 
Biblioteca Karl A. Boedecker da Fundação Getulio Vargas - SP 



 4 

 

 
FÁBIO DA ROCHA AZEVEDO 

 

 

 

 

 

 

 

 

 

INTEREST DEVIATION AND THE BRAZILIAN GOVERNMENT BOND YIELDS 

 
 

 
 

 
 
 
Dissertação apresentada à Escola de Economia de São 
Paulo da Fundação Getulio Vargas, como requisito para 
a obtenção do título de Mestre em Economia. 
 
Campo de Conhecimento: Macroeconomia Financeira. 
 
Data de Aprovação: 11 /10 / 2022 
 
Banca Examinadora: 
 
 
Prof. Dr. Marcelo Kfoury Muinhos 
(Orientador) 
FGV-EESP 
 
 
Prof. Dr. Rogério Mori 
FGV-EESP 
 
 
Dr. Marcelo Fonseca 
Opportunity Gestão 
 

 

 

 

 

 



 5 

AGRADECIMENTOS 

 

Gostaria de agradecer à minha família e amigos próximos por me apoiar na realização 

deste curso. Mesmo que os mais próximos não conheçam as particularidades do universo das 

Ciências Econômicas, todos entendem que este é um passo importante na minha formação 

pessoal, acadêmica e profissional.  

Não poderia deixar de mencionar os meus colegas de sala, em especial, a Isabela Tavares 

e o Gabriel Besbati, pelos ensinamentos, incentivo e paciência que tiveram comigo ao longo do 

curso. Mesmo com as adversidades impostas pela pandemia, eles dividiram inúmeras horas de 

video-chamadas em aulas, monitorias, sábados, listas de exercícios e trabalhos, em um 

momento em que o distanciamento ainda era fazia necessário. Não tenho dúvidas de que 

enfrentar a pandemia sem nossos encontros virtuais seria muito mais difícil.  

Devo lembrar também dos professores que tive, que me apresentaram a Macroeconomia de uma 

forma que eu nunca havia visto antes. E mesmo com o desafio de se adaptar à um modelo de 

ensino remoto, foram capazes de lecionar com excelência.  

Mesmo com muitos dias em casa, muita coisa aconteceu desde que comecei este curso 

– deixei de jogar o campeonato brasileiro de rugby para competir no desafio de projeções 

macreconômicas; mudei de emprego; mudei de endereço; e tive poucas horas de sono, com 

sábados e domingos de estudo.  

Dedico este trabalho à todos que estiveram comigo nesta jornada, que foram meu apoio 

em momentos turbulentos, momentos de dúvida, mas que tornaram a conclusão deste trabalho 

possível. 



 6 

RESUMO 

 

Os Bancos Centrais têm ferramentas para orientar suas decisões com sobre o canal mais 

comum da política monetária, a taxa de juros de curto prazo. A ferramenta mais famosa delas 

é a regra de Taylor, que se baseia em uma equação amplamente conhecida que define a taxa de 

juros de curto prazo como uma combinação do hiato do produto, o desvio da inflação de sua 

meta e a taxa natural de juros. Por definição, dependendo do contexto macroeconômico, os 

Bancos Centrais podem criar um desvio positivo do nível natural de juros para manter a inflação 

em sua meta, reduzindo a atividade econômica – o oposto se aplica. Um efeito colateral das 

mudanças na taxa de juros de curto prazo pode estar ligado às mudanças nas taxas de longo 

prazo, especialmente do retornos dos títulos do governo. Este estudo avalia como o desvio da 

taxa de juros (IRD) em relação ao seu nível natural afeta a curva de juros das Letras do Tesouro 

Nacional (LTN). Em outras palavras, como o canal da estrutura a termo da taxa de juros reage 

aos efeitos da política monetária de curto-prazo. A Taxa de Juros Natural (NIR) é estimada em 

três abordagens diferentes e algumas funções de impulse-resposta são feitas para avaliar como 

os retornos dos títulos se comportam após um choque monetário. Conclui-se que o Banco 

Central do Brasil adotou uma administração conservadora durante os anos avaliados, com taxa 

de juros de curto prazo acima do seu nível natural. Além disso, as mudanças no IRD afetam 

negativamente os retornos de longo prazo, mas de forma não significativa. Por fim, este estudo 

contribui para a literatura atual registrando uma abordagem de janelas de regressão rolantes 

para estimar a taxa de juros natural. 

 

Palavras-chave: Taxa de Juros Natural; Regra de Taylor; Banco Central do Brasil. 
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ABSTRACT  

Central Banks have tools to benchmark their decisions over the most common monetary 

policy channel, the short-term interest rate. One of the most famous tools is the Taylor rule, 

which is based on a widely known equation that defines the short-term interest rate as a 

combination of the output gap, the inflation deviation of its target and the natural level of 

interest. By definition, depending of the macroeconomic context, the Central Banks can create 

a positive deviation from the natural level of interest to hold inflation to its target, while 

reducing the economic activity – the opposite is true. A side effect from the changes in the 

short-term interest rate can be linked to the changes in the long-term rates, specially from the 

Government bond yield. This study assesses the interest rate deviation (IRD) from its natural 

level affects the Brazil National Treasury Bills (LTN) yield curve. In other words, how the term 

structure channel reacts to of short-term monetary policy changes. The Natural Interest Rate 

(NIR) is estimated in three different approaches and some impulse response functions are done 

to evaluate how bond yields behavior after a monetary shock. It concludes that the Brazil 

Central Bank has adopted a conservator administration during the years evaluated, with a short-

term interest rate above its natural level. Also, the changes in IRD negatively affect long-term 

yields, but not significantly. Lastly, this study contributes to the current literature registering a 

rolling regression window approach for the estimation of the natural interest rate. 

 
Keywords: Natural Interest Rate; Taylor Rule; Brazil Central Bank. 
 
 

 
 



 8 

LIST OF FIGURES 

 

Figure 1: Brazil National Treasury Bills & SELIC rate ............................................. 12 

Figure 2: Normal Convexity in Long, Mid and Short-term Maturities (to SELIC) ... 12 

Figure 3: Rolling Regression Variables ..................................................................... 20 

Figure 4: VAR Models ............................................................................................... 21 

Figure 5: Output Gap (HP-Filter trend of IBC-BR seasonally adj.) .......................... 22 

Figure 6: Selic accum. in the month and in annual terms (basis 252) ........................ 22 

Figure 7: Inflation Deviation ...................................................................................... 23 

Figure 8: Brazil CDS 5Y (3-month Moving Average) ............................................... 24 

Figure 9: US 10Y Treasury Yield (3-month Moving Average) ................................. 24 

Figure 10: Brazil Natural Interest Rate (2Y Rolling Regression) .............................. 27 

Figure 11: Interest Rate Deviation (Rolling Regression Method) ............................. 27 

Figure 12: VAR (6) 10Y Yield spread to Selic from IRD shock (Rolling Reg.) ....... 29 

Figure 13: VAR (4) 3Y Yield spread to Selic from IRD shock (Rolling Reg.) ......... 29 

Figure 14: VAR (4) 1Y Yield spread to Selic from IRD shock (Rolling Reg.) ......... 30 

Figure 15: ex-ante Real Interest Rate, RIR Trend and SELIC ................................... 31 

Figure 16: Interest Rate Deviation (ex-ante Real Interest Rate trend) ....................... 32 

Figure 17: VAR (7) 10Y Yield spread to Selic from IRD shock (RIR trend) ........... 32 

Figure 18: VAR (4) 3Y Yield spread to Selic from IRD shock (RIR trend) ............. 33 

Figure 19: VAR (8) 1Y Yield spread to Selic from IRD (RIR trend) ........................ 33 

Figure 20: Interest Rate Deviation (Kalman Filter approach) .................................... 34 

Figure 21: VAR (7) 10Y Yield spread to Selic from IRD shock (TVP) .................... 34 

Figure 22: VAR (4) 3Y Yield spread to Selic from IRD shock (TVP) ...................... 35 

Figure 23: VAR (6) 1Y Yield spread to Selic from IRD shock (TVP) ...................... 35 

Figure 24: Comparison of the estimated Natural Interest Rates ................................ 37 

Figure 25: Interest Rate Deviation Comparison ......................................................... 37 

 



 9 

LIST OF TABLES  

 

Table 1: Data summary .............................................................................................. 25 

Table 2: First difference unit root tests statistics ........................................................ 25 

Table 3: Relevant Literature ....................................................................................... 28 

Table 4: Results Comparison (year %) ....................................................................... 36 

 



 10 

SUMMARY 

 

 

1 INTRODUCTION .................................................................................................. 11 

2 LITERATURE REVIEW ...................................................................................... 14 

2.1 MONETARY POLICY RULE ................................................................................. 14 

2.2 NATURAL INTEREST RATE ................................................................................ 15 

2.3 TERM STRUCTURE ............................................................................................... 17 

3 METHODOLOGY ................................................................................................. 18 

3.1 ESTIMATING THE NATURAL INTEREST RATE .............................................. 18 

3.2 VECTOR AUTOREGRESSIVE MODEL (VAR) ................................................... 20 

4 DATA ....................................................................................................................... 21 

4.1 OUTPUT GAP ......................................................................................................... 21 

4.2 INTEREST RATE .................................................................................................... 22 

4.3 INFLATION EXPECTATION DEVIATION FROM THE TARGET ................... 23 

4.4 OTHER VARIABLES ............................................................................................. 23 

4.5 UNIT ROOT TESTS ................................................................................................ 24 

5 RESULTS ................................................................................................................ 26 

5.1 NATURAL INTEREST RATE AND INTEREST DEVIATION ........................... 26 

5.2 IMPULSE RESPONSE ............................................................................................ 28 

5.3 ROBUSTNESS TESTS ............................................................................................ 30 

5.3.1 REAL INTEREST RATE TREND ....................................................................... 30 

5.3.2 NATURAL INTEREST RATE (Taylor rule time varying parameter) ............ 33 

6 CONCLUSION ....................................................................................................... 35 

7 BIBLIOGRAPHY ................................................................................................... 39 

 

 



 11 

1 INTRODUCTION 

 

It is well-know that the interest rate is the main tool for central bankers to control 

inflation in the inflation-targeting regime (ITR). Since the Central Bank of Brazil (BCB) 

adopted this regimen in 1999, the Monetary Policy Committee (COPOM) sets the target for the 

Selic rate on a regular basis. It aims to keep the inflation rate (IPCA) around the target and 

anchor inflation expectations. Due to several reasons and economic conditions, the BCB has 

missed its target, and tolerance bands, for six times, since the beginning of this regimen, twenty-

three years ago (2001, 2002, 2003, 2015, 2017 and 2021). 

The Central Bank decides how it will use monetary policy instruments according to the 

macroeconomic context. Central bankers have tools to benchmark their decisions and define 

the economy's short-term interest rate, such as the Taylor rule. This, takes into account 

deviations (i) of inflation from its target and (ii) output from its potential level. Thus, the 

nominal interest rate will depend on these parameters and others, that are generally not included 

in the traditional rule, but which can be elaborated with more theoretical framework. 

A commonly used version of this monetary policy rule, is the Forward-Looking Taylor 

Rule (FLTR) models. Basically, it considers market expectations of the inflation deviation from 

its target, instead of the observed inflation of the last twelve months – reason why it is named 

as “forward-looking”. Moreover, another evolution on the monetary policy instrumental is 

adding time-varying parameters as a form of representation of the evolution of the policy-

makers preferences over the time.  

Some of this time varying parameters can be latent variables, as the Natural Interest Rate 

– defined as the rate that stabilizes the economy driving the inflation to the target and the output 

gap to its potential level. Another latent variable, assessed in this study, is the Interest Rate 

Deviation, which is the difference between the short-term interest rate defined by the central 

bank, and its natural level. It can be understood as the degree of conservatism of central banks. 

The study starts estimating two key parameters, (i) the Taylor rule’s “equilibrium” rate behavior 

over time – here called Natural Interest Rate –, and (ii) the deviation of the nominal rate from 

its natural level. 
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After that, the relationship between the interest rate deviation and the Brazilian 

government bonds yield curve will be assessed – the last one will be expressed by the bond 

yields with three different maturities (1, 3 and 10 years).  

Figure 1 shows the evolution of the accumulated SELIC rate over the month annualized 

(252 basis) and the National Treasury Bills (LTN) yields with short, mid and long maturities. 

 

Figure 1: Brazil National Treasury Bills & SELIC rate 

 

The SELIC rate and the one-year yield moved closely together, with a deviation of 37 

basis points, on average, over the period. But, the three and ten-year were often uncoupled from 

short term rates. Specially, during the third quarter of 2018, and the first quarter of 2021.  

 

Figure 2: Normal Convexity in Long, Mid and Short-term Maturities (to SELIC) 

 

Source: B3 

Source: prepared by the author with B3 data 
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The Figure 2 presents the deviations from each Bond Yield to SELIC, it is a common 

way to evaluate the curvature or how steep the term structure is. This study follows the ideas 

presented by Gürkaynak and Wright (2012), who discussed the macroeconomic forces that 

shaped the term structure of interest rates. Though, unlike Gürkaynak and Wright, this work 

will measure the impact that central banks decisions (through the IRD) impact the long-term 

interest rates.   

The government yield curve describes the links among short, medium and long-term 

nominal bond rates at a given point in time. However, it may change over the time, assume 

different shapes at different moments. Alves et al. (2011) developed a few models to explore 

the linkages between the dynamics of macroeconomic forces and the evolution of the Brazilian 

yield curve. According to their IMF article results: (i) the macroeconomic variables exhibit 

unimportant, and mostly insignificant, responses to yield curve shocks; (ii) changes in Brazil 

risk aversion strongly influence the dynamics of the yield curve; (iii) the setting of the policy 

rate in Brazil took into account financial factors and inflation, and (iv) the policy rate itself does 

not seem to have a significant effect either on inflation or on economic activity. 

That is why understanding how BCB interest deviation impact future yields are 

important for the monetary authority's, fixed-income portfolio managers, investors, financial 

institutions, among others. The objective of this study is to assess how the interest rate deviation 

from its natural level affects the Brazil National Treasury Bills (LTN) yield curve. In other 

words, how the mechanism of short-term monetary policy is transferred through the term 

structure of interest. In order to do that, the Natural Interest Rate will be estimated and some 

impulse response functions will be done to evaluate how bond yield behavior after a monetary 

shock – here considered as a standard deviation sized shock in interest deviation.  

The findings of this study are: 1) the Brazilian Natural Interest Rate trend inverted and 

is upward since the pandemic; 2) BCB has adopted a conservator position during the year 

assessed in this study, with a short-term interest rate above its natural level; and 3) that changes 

in IRD negatively affect long-term yields, but not as a significant effect. Also, this study 

contributes to the current literature registering a different approach to the estimation of the 

natural interest rate – with the rolling regression methodology. 

This work is divided in 6 sections. Section 2 will postulate a literature review of 

monetary policy decisions and preferences and the evolution of Taylor-type rules. Section 3 
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will present methodology used to calculate the latent variables and the results, while it illustrates 

how this work was taken. Section 4 will present the data and the unit root tests. Section 5 

provides the results and robustness tests of this study, and the last section, will concluded the 

work. 

 

2 LITERATURE REVIEW 

The literature regarding monetary rules and preferences is extensive and follows the 

Taylor (1993) article on policy rules in practice. A variety of econometric models and 

derivations around his traditional model were created and applied by policy-makers, academics 

and investors. This section will share present some review on studies related to the monetary 

policy rule, the natural interest rate and the term structure of the interest rate. 

 

2.1 MONETARY POLICY RULE 

According to Williams (2016), the Taylor Rule is one of the most famous instruments 

for monetary policy, guiding it through a simple recommendation for setting the nominal 

interest rate. The monetary rule presented in Taylor’s article indicates what would be the 

appropriate short-term nominal interest rate, given the combination of a certain deviation for 

activity and inflation. Taylor proposed a rule, which he believed a good representation of how 

central banks determined the nominal short term interest rate, based on research of the time that 

assumes the structure below:  

𝑟 = 𝑝 + 0.5𝑦 + 0.5(𝑝 − 2) + 2 

Where, r is the federal funds rate; p is the rate of inflation over a period of time; and y 

the percent deviation of real GDP from a target. The 2 percent at the right hand of the equation 

is the “equilibrium” real interest rate. However, the coefficients and the intercept of this model 

are static, as if the central bankers’ preferences were fixed over the time.  

A few methodologies started to be developed trying to capture the dynamics of the 

coefficients over time, such as (i) Aragon and Medeiros (2015), who used a forward-looking 

Taylor rule with time-varying parameters for the Brazilian case; (ii) Arestis et. al. (2016) that 
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estimated the monetary policy preferences for the European Monetary Union and for the UK; 

and even a Markov Switching VAR framework was presented by Cecchetti et. al. (2002). 

2.2 NATURAL INTEREST RATE 

This study focusses ultimately on the estimation of one parameter of the Taylor rule, the 

natural interest rate. This work will name it natural interest rate, as it is a latent variable of the 

economy, but common to inflation targeting regimens. Yet, there are authors who end up 

naming it as “neutral” or “equilibrium” rate.  

For Muinhos and Alves (2021), the natural interest is fundamental indicator of an 

appropriate monetary policy, it is appropriate to have a good estimate of it and, consequently, 

of the interest rate gap, that indicates if the policy adopted was contractionary or expansionary. 

In other words, with the natural interest rate it is possible to monitor the central bank behavior 

over a certain period of time - this variable is calculated later in this study. They also consider 

that the biggest issue found in the literature is that the natural interest rate is not observed. 

Consequently, several econometric techniques are used to estimate the natural interest rate. 

The first mention of the natural interest rate concept was made by Knut Wicksell before 

the turn of the 19th century. At the time, monetary theory was influenced by the works of Alfred 

Marshall and the Quantitative Theory of Money. According to Neto and Portugal (2009), 

Wicksell sought to structure a theoretical framework that would explain the relationship 

between the growth of monetary aggregates and inflation.  

In Wicksell's view, the neutral interest rate could be defined as the one that balances the 

rate of saving and investment of an economy, the marginal productivity capital, or the interest 

rate consistent with price stability in the economy as a whole (Amato, 2004). According to 

Amato (2004), it is possible to draw some important conclusions from Wicksell's definitions:  

1) the concept of a neutral interest rate is related to the notion of equilibrium in the 

economy;  

2) such rate is a long-term parameter; and  

3) the neutral rate of interest is not a static parameter, fluctuating according to structural 

changes that affect the marginal productivity of capital. 
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In general, a natural interest rate is understood to be one that is consistent with output 

at its potential level and a stable inflation rate, as in the Taylor rule. According to “Real 

Equilibrium Interest Rate” (Inflation Report, 2010), it seems to be the definition adopted by the 

BCB.  

There are some papers in the literature trying to resume the all the works and different 

methodologies to estimate the natural interest rate in Brazil and other countries. Neto and 

Portugal (2009) – besides its own estimations in the paper - and Magud and Tsounta (2012), 

separate some related literature in some groups, which were summarized here in three big 

groups:  

1) Statistical filters: HP filter trend used for the ex-ante and ex-post real interest series, 

also presented in Muinhos and Nakane (2006);  

2) Dynamic Taylor rule: the equilibrium interest rate was extracted from the reaction 

function using a dynamic model for the Taylor rule intercept; 

3) Simplified macroeconomic state-space model: based on Laubach and Williams 

(2003) model with two equations - an aggregate supply curve and an aggregate demand 

curve -, where market equilibrium allows extracting the behavior of the natural rate of 

interest from the economy. 

Their models indicates that monetary policy decisions caused the level of real interest rate 

to fluctuate around the natural interest, showing that the monetary authority should not be 

characterized as conservative over the period of 1999-2005. Important to mention that the 

results suggest that the level of the Brazilian natural rate of interest is actually high for 

international standards, which is in line with the Miranda and Muinhos (2003) observations on 

thirteen countries. 

A possible interpretation of this highly elevated rates is brought by Arida et al. (2005). The 

article introduces the concept of jurisdictional uncertainty which is distinguished from other 

risk concepts. In a nutshell, the bad institutional environment and of capital control, produces a 

situation in which the financial system requires a higher interest rate to finance the State, 

implying the demand for elevated levels of interest rates to control inflation. Fraga (2005), 

advocates that jurisdictional uncertainty explain the high spreads in Brazil and is strongly 

correlated to macroeconomic variables and with the past record of default. 
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Ribeiro and Teles (2010) extended the approach in Neto and Portugal (2009) from 2001 to 

2010. Their findings indicated a decline for the natural rate since 2006. Similarly, Perrelli and 

Roache (2014) uses four different econometric approaches to document a large fall in the 

natural rate in Brazil, considering domestic and external factors. 

A similar and recent study on this field is from Muinhos and Alves (2021), which a DSGE 

approach was used to estimate the natural real interest rate. Two different models were 

developed and combined at the end of their work. Their findings showed that, during Henrique 

Meirelles' administration (2003-2010), the natural interest rate had the highest mean natural 

interest rate, approx. 13.95%. Then, with Alexandre Tombini’s management, the downward 

trend of the natural interest rate was estimated at approx. 8.43% (from 2010-2016). And while 

Ilan Goldfjan was central bank governor (from 2016=2019), the lowest natural interest rate 

average was found just about 4.85%. The results of the present work will be compared to the 

other sources. 

Another recent study that also measure the natural interest rate to assess monetary policy is 

Muinhos and Fonseca (2021), where they calculate it using different methodologies, but 

including a Laubach and Williams (2001) approach. Their results are in the range of 2-3% 

depending on the output gap and risk scenario for 2015-2019. Using the estimated Taylor rule, 

they notice that since 2019 the Selic Rate is significantly below the natural rate and slightly 

below the Taylor rate – another approach used in their work -, which means an expansionary 

monetary policy over the period. According to their findings, the real interest rate based on the 

estimated Taylor rule should be at -0.8% in the third quarter of 2020. 

2.3 TERM STRUCTURE 

Gürkaynak and Wright (2012), points that the term structure of interest rates is 

commonly understood as the expectations hypothesis, which suggests that long-term interest 

rates are expectations of future average short-term rates. And if short-term interest rates are 

defined by monetary policy rules and central banks preferences, the term structure of interest 

rates ought to directly reflect expectations of output gaps, inflation deviations and the natural 

interest rate. Also, another interpretation brought by Gürkaynak and Wright (2012), is that 

longer rates are also affected by risk premia, which can break the link between long-term rates 

and expectations of short rates.  
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On the article published in the Brazilian Business Review, Costa Filho (2017) finds that 

monetary policy is not relevant on long term real interest rates (NTN-B maturing in May, 2045), 

once risk premium and foreign rates are taken into account. Which plays against the first 

interpretation raised by Gürkaynak and Wright.  

As this study will measure the effects of the interest deviation over the normal convexity 

of National Treasury Bills (LTN) of several maturities (1, 3 and 10 years), it will also search 

for any link with Costa Filho findings.  

Furthermore, as emerging economies generally present higher volatility and political 

noise than advanced economies, it is expected to identify moments when the mechanisms 

described above would not apply to the Brazilian case. Political noise can stress expectations 

of future inflation, without having a direct relationship with the action of the Central Bank, but 

still impact the long-term yields. 

 

3 METHODOLOGY 

This section will outline the methodology adopted in this work. To start the study, it is 

necessary to develop a model capable of estimating the Natural Interest Rate of the Brazilian 

economy. As mentioned in Section 2, Taylor (1993) developed the most commonly used tool 

for monetary policy, which is able to provide some interesting results.  

It is separated in two subsections, concerning the (i) construction of series; and (ii) how 

they will be gathered to model how the IRD impacts the Bond Yields. 

 

3.1 ESTIMATING THE NATURAL INTEREST RATE 

Starting from the fact that Taylor did not run any econometric estimation to determine 

its parameters, this study will roll a regression window of two years throughout the whole period 

evaluated to determine the Natural Interest Rate. It is a simple form of estimating a time-varying 

parameter, using the famous Taylor Rule. The main difference from this study to the traditional 

Taylor rule is that the last did not consider the use of the inflation expectations, which were 

added here, as in Carvalho & Muinhos (2021).  

In fact, this study will use a forward-looking Taylor rule adapted to the Brazilian 

economy to estimate the time varying parameters called Natural Interest Rate. The expanded 
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version of the Taylor’s original rule - adding a forward-looking specification -, will follow the 

linear equation below: 

𝑟∗ = �̅� + 𝛽 ( 𝐸 [ 𝜋t,n | Ω n ] − 𝜋∗ ) + 𝛾 ( 𝑦t − 𝑦t
∗ ) 

Where 𝑟∗ is the optimal nominal interest rate and �̅� is the natural interest rate. On the 

right hand side of the equation, the inflation deviation from its target and the output gap are 

expressed as differences between (i) inflation expectations conditioned to a certain amount of 

information (𝐸 [ 𝜋t,n | Ω n ]) and the target (𝜋*); and (ii) the output at period 𝑡 and the potential 

output (𝑦t∗), defined as the HP filter trend of the BCB’s Economic Activity Index (IBC-Br). In 

this equation, it is easy to get the natural interest rate (�̅�) for the study. The arithmetic to 

calculate the interest deviation (𝑟∗ - �̅�) is very simple, being described as below: 

𝑟∗ - 𝑟 ̅= 𝛽 ( 𝐸 [ 𝜋 | Ω ] − 𝜋∗ ) + 𝛾 ( 𝑦 − 𝑦∗ ) 

The present study adopts a rolling regression method with a Forward-Looking Taylor 

Rule to estimate the Natural Interest Rate and then calculate its deviation from Real Selic Rate 

to end up with the Interest Deviation. The aim is to use this methodology to estimate the 

parameter of interest by using the model above across different sampling periods. The 

dimensions used here has twenty-four months (or two years). It determines the number of 

observations used for each rolling regression. If a relationship is stable over time, then the 

estimated coefficients are constant. Otherwise, the coefficient of interest can be considered as 

a time-varying parameter (TVP) and the resulting estimate is used to interpret findings. The 

window size choice is often presented as a drawback of this method. If the sample size changes, 

the behavior of the TVP can be heavily affected over time. Also, the rolling regression will 

always estimate less parameters than the total amount of observations, due to the window size. 

The choice of using twenty-four months as the window size for the rolling regression is based 

on the idea that the central banks are constantly looking for a time long-term horizon bigger 

than a year forward. 

In Section 5, aside from the results from this works, there will be a subsection presenting 

some robustness tests. The first test will replace the Natural Interest Rate estimate via Rolling 

Regressions by one calculated with the Hodrick Prescott filter trend on ex-ante Real Interest 

Rate. The second test, similarly to the previous, will use a Natural Interest Rate estimated with 

Kalman filter. The final conclusions of this work will be presented in Section 6. 



 20 

Figure 3: Rolling Regression Variables 

 

 

3.2 VECTOR AUTOREGRESSIVE MODEL (VAR) 

With the Natural Interest Rate and the Interest Deviation (IRD) estimated, this study 

presents three VAR models and its Impulse-Response functions to evaluate the evolution of the 

government bond yields in reaction to a monetary shock in IRD. This feature allows to trace 

the transmission of a single shock within a system of equations. The vectors will be comprised 

of the Bond Yields spreads to Selic (presented in Figure 2) and some control variables, as 

presented below: 

1) Bond Yield Convexity to Selic; 

2) Interest Deviation; 

3) Brazil CDS 5 Years USD; and 

4) US 10 Year Treasury Yield. 

All data variables will be treated in basis points and in first differences, with further 

comments to be presented in subsection 4.5. According to IMF`s Working Paper No. 2017/050 

from Goes et al., there is a spillover effect from shifts in monetary policy expectations in the 

U.S., which often lead to higher government bond interest rates and bouts of volatility, 

especially in Brazil. That is the reason why this study considers the US 10 Year Treasury Yield 

in this vector. Besides that, it also adds the 5 years Brazilian CDS, to capture risk factors that 

are not expressed in the IRD, built in this work. 

Interest Rate 
Deviation

Natural Interest Rate

Rolling Regression Taylor Rule

SELIC Output Gap Inflation Deviation

Source: prepared by the author 
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Figure 4: VAR Models 

 

 

To choose the optimal lag for the VAR models, this study considers the Akaike 

Information Criteria (AIC), which is the one that has presented more lags during the work 

construction, when comparing Schwarz Criterion (SC) and Hannan Quinn (HQ) information 

criteria. The author opts to use more lags in the models despite the chance of over-

parametrization, because the vectors used have few variables (only four each). Important to 

mention that the models were not calculated with trend nor intercept. 

 

4 DATA 

The study uses monthly data, starting in January 2003 or June 2010, depending on the 

availabity, but all series share the same end date, June 2022. The sample range was chosen 

according to the availability of the seasonally adjusted Central Bank Economic Activity Index 

(IBC-Br). However, due to the lack of information of some of the key series, the VAR models 

presented in Section 3.2 will consider a reduced period of time, from June 2010 to June 2022.  

 

4.1 OUTPUT GAP  

The Output Gap was calculated as being the cyclical component of the IBC-Br 

(seasonally adjusted) extracted directly from the BCB’s Time Series Management System 

(SGS). To avoid any miscalculation of the cycle at the final periods of the time-series, twenty-

four observations were forecasted and added to the data with an ARIMA (0,1,3) (0,0,1) [12] 

with drift model - this model was chosen as it presented the optimal Akaike information 

criterion. 

Impulse Response

VAR(p)

Yield to Selic 
(Normal Convexity) Interest Deviation US 10 Year Treasury 

Yield Brazil 5 year CDS

Source: prepared by the author 
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Figure 5: Output Gap (HP-Filter trend of IBC-BR seasonally adj.) 

 

 

4.2 INTEREST RATE 

The short-term interest rate is represented in this work as the Selic rate accumulated in 

the month and in annual terms (basis 252). The Selic rate, or the so-called “Selic Over”, is the 

Brazilian federal funds rate. Indeed, it is the interest rate of the overnight interbank operations, 

carried out at the “Sistema Especial de Liquidação e Custódia” (Selic). The Real Interest Rate 

will be calculated as the difference between the next twelve months expected inflation and the 

Nominal Selic rate. 

 

Figure 6: Selic accum. in the month and in annual terms (basis 252) 
 

 
 

Source: prepared by the author with Brazil Central Bank data 

Source: Brazil Central Bank 
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4.3 INFLATION EXPECTATION DEVIATION FROM THE TARGET 

The inflation expectation series is the median of market expectations for the next twelve 

months ahead, gathered by the BCB’s survey of economic agents – it is available at the BCB’s 

repository, named Olinda. The annual inflation target defined by the CMN (National Monetary 

Council) resolutions distributed over the months – the tolerance bands are not considered in this 

study. As an advance over the classical Taylor rule, this study adopts a Forward-Looking 

approach, the Inflation Deviation is the difference between the expectations and the target. 

 

Figure 7: Inflation Deviation 

 

 

4.4 OTHER VARIABLES 

This part presents some variables used in the VAR models presented in the Section 3, 

such as: (i) the Normal Convexity of the Brazilian Bond yields was already shown in the Figure 

2 of this works, which was calculate as the difference between the bond yield and the Selic rate 

in basis points; (ii) three months Moving Average of the Credit Default Swaps with 5-year 

mature in US dollars, which is the Brazilian risk premium variable in this study; and (iii) the 

US 10-year Treasury Yield. 

 

Source: prepared by the author with Brazil Central Bank data 
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Figure 8: Brazil CDS 5Y (3-month Moving Average) 

 

 

Figure 9: US 10Y Treasury Yield (3-month Moving Average) 

 
 

 

4.5 UNIT ROOT TESTS 

This subsection presents the unit root tests that assess the stationarity of the time series 

used in the Taylor rule and in the VAR models. The two tests are applied for the series 

aforementioned: Augmented Dickey-Fuller (ADF) test and the Phillips-Perron (PP) test. Both 

hold a null hypothesis that the series has a unit root and were applied to all variables with a 

sample of 145 observations - from June 2010 to June 2022. The tests have a general regression 

equation which incorporates a constant and a linear trend used and the t-statistic (z-statistic, for 

PP test) for a first order autoregressive coefficient equal to one is computed. Results are 

presented in table 2. 

Source: prepared by the author with B3 data 

Source: prepared by the author with NYSE data 
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Table 1: Data summary 

Time-Series Start 
Date 

End 
Date 

Unit Source 

Output Gap (HP Filter cycle applied to twenty-
four months enlarged IBC-Br) 

January 
2003 

June 
2022 

Index Prepared by the author 

SELIC (Short-term Interest Rate) January 
2003 

June 
2022 

Rate 
(%) 

BCB 

Inflation Deviation (Difference between the 
Inflation Expectations and the Target) 

January 
2003 

June 
2022 

Rate 
(%) 

Prepared by the author 

Brazil 1-year Bond Yield to Selic June 
2010 

June 
2022 

bps B3 

Brazil 5-year Bond Yield to Selic June 
2010 

June 
2022 

bps B3 

Brazil 10-year Bond Yield to Selic June 
2010 

June 
2022 

bps B3 

Brazil CDS 5-year June 
2010 

June 
2022 

points B3 

US 10-year Treasury Yield June 
2010 

June 
2022 

bps NYSE 

Source: prepared by the author     

 

The tests initially done at level series, does not reject the null hypothesis of a unit root, 

except for the output gap. Despite Selic being the only time series that is not able to reject the 

null hypothesis on the ADF test, all the PP tests are close to one percent, rejecting the null 

hypothesis and bringing comfort for the continuation of the exercise here proposed.  The results 

of unit root tests over the first differentiated series are presented in Table 2: 

 

Table 2: First difference unit root tests statistics 

Time-Series ADF test  PP test 

Statistic p-value Statistic p-value 

Output Gap -6.2379*** < 0,01 -101.2202*** < 0,01 

SELIC -2.1033 0,5333 -26.7579** 0,0136 

Inflation Deviation -4.3789*** < 0,01 -130.6826*** < 0,01 
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5 RESULTS 

The results from this study are not limited to the impulse-response analysis from the 

inflation deviation effects on the government bond curve. The simple construction of the 

Natural Interest Rate and the Inflation Deviation are the first results developed here that can 

advise economists, policy-makers and investors to assess the macroeconomic environment. The 

analysis of the impulse-response is a secondary result, but not less important and useful for the 

agents. This section will present both outcomes and conclude this work. 

 

5.1 NATURAL INTEREST RATE AND INTEREST DEVIATION 

Following the methodology presented in Section 3, the Natural Interest Rate of the 

Brazilian economy, is a time varying parameter estimated with a two-year rolling regression 

window. The estimations are close to the results presented in Muinhos and Alves (2021). The 

authors split their results according to central banker administration – Henrique Meirelles, 

Alexandre Tombini and Ilan Goldfajn. The present study did not cover the full period of 

Meirelles’ administration, as the Rolling Regression method uses twenty-four months of data 

to estimate its first parameters. However, the average natural interest rate estimated per Central 

Banker governor is 13,82%, 8.74% and 10.74%, respectively. Another finding brought by this 

study is that Roberto Campos, the current Brazil Central Bank governor has an average natural 

interest rate of 5.27%, from Feb/19 to Jun/22. Figure 10 shows the estimated data and its 

downward trend of the natural interest ended in March 2021, when the BCB started to rise short 

term rates to control inflation. 

Brazil 1-year Bond Yield to Selic -4.2889*** < 0,01 -135.6321*** < 0,01 

Brazil 3-year Bond Yield to Selic -3.8440** 0,0188 -127.8733*** < 0,01 

Brazil 10-year Bond Yield to Selic -3.4048* 0,0551 -38.7150*** < 0,01 

Brazil CDS 5-year -5.2656*** < 0,01 -43.2083*** < 0,01 

US 10-year Treasury Yield -4.5522*** < 0,01 -38.3662*** < 0,01 

*** p < 0.01; ** p < 0.05; * p < 0.10      

Source: prepared by the author     
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Figure 10: Brazil Natural Interest Rate (2Y Rolling Regression) 

 

The comparison with some relevant literature is presented in Table 3, as the author 

collected some findings from other studies. Following the methodology proposed in this work, 

another finding that can be draw from estimation is the Interest Deviation – previously defined 

as the difference between Real Selic Rate and the Natural Interest Rate.  

 

Figure 11: Interest Rate Deviation (Rolling Regression Method) 

 

 

The estimates show that in the recent past, Brazilian Central Bank governors have been 

quite uncertain regarding its behavior regarding the conduct of monetary policy. Figure 11 

Source: prepared by the author 

Source: prepared by the author 
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shows how volatile the IRD changed in such a short period of time, mainly from 2010 to 2015, 

and also from 2020 to 2022. 

 

Table 3: Relevant Literature 
Natural rate estimation Period Mean (%) Median (%) 
Neto and Portugal (2009)  
(State-space model) 

Sep/1999 to Sep/2005 9.62 9.55 

Neto and Portugal (2009)  
(HP filter on ex-ante Real Interest rate) 

Jan/2000 to Aug/2005 9.37 9.27 

Neto and Portugal (2009)  
(Band Pass filter on ex-ante Real Interest rate) 

Jan/2000 to Aug/2005 7.56 7.49 

Neto and Portugal (2009)  
(Forward-Looking Taylor Rule) 

Jan/2000 to Oct/2005 7.38 7.15 

Muinhos and Nakane (2006) 
(HP filter on ex-post Real Interest rate) 

2000 to 2004 10 n.a. 

Muinhos and Alves (2021) 
(Wicksellian and Taylor Rule) 

Jan/2003 to Dec/2010 13.95 n.a. 

Muinhos and Alves (2021) 
(Wicksellian and Taylor Rule) 

Jan/2011 to Jun/2016 8.43 n.a. 

Muinhos and Alves (2021) 
(Wicksellian and Taylor Rule) 

Jul/2016 to Feb/2019 4.85 n.a. 

Muinhos and Fonseca (2021) 
(all models mean) 

Jan/2003 to Dec/2010 13.48 n.a. 

Muinhos and Fonseca (2021) 
(all models mean) 

Jan/2011 to Jun/2016 3.41 n.a. 

Muinhos and Fonseca (2021) 
(all models mean) 

Jul/2016 to Mar/2019 -0.83 n.a. 

Muinhos and Fonseca (2021) 
(all models mean) 

Apr/2019 to Jun/2022 -1.98 n.a. 

Source: prepared by the author    

 

5.2 IMPULSE RESPONSE 

The impulse response of a VAR(p) for twenty-four steps with confidence bands derived 

from a thousand runs bootstrap are computed below. As the vectors were built with first 

differentiated series, the results presented must be interpreted as a positive shock (standard 

deviation size) in Interest Deviation at time zero, affecting the bond yield spread to Selic in the 

following twenty-four months. If the expectation hypothesis presented by Gürkaynak and 

Wright (2012) is right, then the movements observed in the impulse response plots must follow 

a significant and downward curve after the initial shock, indicating that a monetary shock in 

the short-term rates would immediately impact the bond yields over a few months.  
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Figures 12, 13 and 14, shows that the mechanism of long-term interest rates being 

shaped by accumulated short-term expectations, are negatively affected by the positive interest 

deviation shock (or hawkish central bankers). However, the results presented below are far from 

being significant.  

 

Figure 12: VAR (6) 10Y Yield spread to Selic from IRD shock (Rolling Reg.) 

 

A similar movement occurred in the Yield 3Y spread to Selic, but being much more 

stable after seven months from the shock, as the intervals rapidly converge to zero after the 

initial months. 

 

Figure 13: VAR (4) 3Y Yield spread to Selic from IRD shock (Rolling Reg.) 

 

Also, the 1Y Yield spread to Selic did not present a significant response to the shock. 

Which is an expected result as the shorter the bond maturity, the less risk-premia will be 

accumulated in the yield, and it will be closer to Selic. 

 

Source: prepared by the author 

Source: prepared by the author 
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Figure 14: VAR (4) 1Y Yield spread to Selic from IRD shock (Rolling Reg.) 

 

 

5.3 ROBUSTNESS TESTS 

As already mentioned in this work the rolling regression method is not often used to 

estimate time-varying parameters as it might change the behavior of the calculate variable as it 

modifies the size of the rolling window. In order to test the accuracy of this alternative 

methodology, two robustness tests will replace the Natural Interest Rate (NIR) calculated with 

the rolling regression method, for other series calculated under other methodologies. First, the 

statistical filter trend of the Real Interest Rate ex-ante (RIR) and, then, the NIR calculated with 

a Time-Varying Parameter (TVP) Taylor rule calculated with a Kalman filter. Those are more 

frequently used methodologies and will bring more color to this work and be compared to the 

previous results. 

 

5.3.1 REAL INTEREST RATE TREND 

First, the ex-ante RIR is calculated as the differences between the Selic rate and the 

inflation expectation for the next twelve months. The Hodrick-Prescott filter trend was set, 

similarly to the IBC-Br data to reach the Output Gap, with a trend being used instead of the 

cycle component. To avoid any inaccuracy of the trend, twenty-four observations were 

forecasted and added to the data with an ARIMA(2,1,2)(1,0,0)[12] - (optimal model chosen 

with Akaike information criterion). Results are presented in Figure 15. 

 

Source: prepared by the author 
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Figure 15: ex-ante Real Interest Rate, RIR Trend and SELIC 

 

 

The Interest Rate Deviation, shown in Figure 16, follows the same mechanism presented 

in the subsection 5.1, and is easily obtained as the gap between the Real Selic Rate and the Real 

Interest Rate trend. An interesting finding was captured after the ADF test, the time-series is 

stationary at level. However, the PP test was not significant.  In order to follow the same process 

used in the previous models, the differentiated series will be utilized in the VAR models – when 

differentiated this estimated IRD became significant in both stationarity tests. 

Another curious finding from the estimation of this variable is that, since 2003 to 2018, 

the Brazilian central bank administration was holding the interest on average 5.4% above the 

natural level. And after the first months of Roberto Campos Neto administration, Selic started 

to fall until it 2% in its record low level, in August 2020. In deviation from its natural levels 

term, or in stimulus indicator terms, rates were kept -0.41% on average until April 2021, when 

it rockets to 9% in the second quarter of 2022, as the Central Bank tries to control inflation. 

 

Source: prepared by the author with Brazil Central Bank data 
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Figure 16: Interest Rate Deviation (ex-ante Real Interest Rate trend) 

 

 

Again, the impulse response plots show the inverse relationship of normal convexity of 

the Brazilian yields and the interest rate deviation. Yet, none is able to present strong 

significance in the yield after the shock.  

The 10Y Yield spread to Selic has two moments when the bootstrap confidence intervals 

show some significance, in the first and the fourthe period, after the shock. But it quicky gets 

back to its non-significant level. 

 

Figure 17: VAR (7) 10Y Yield spread to Selic from IRD shock (RIR trend) 

 

 

In the yields from bonds with shorter maturities, findings are similar, with bootstrap 

interval covering the majority of the zero line, indicating almost no significance over the period 

estimated. 

Source: prepared by the author 

Source: prepared by the author 
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Figure 18: VAR (4) 3Y Yield spread to Selic from IRD shock (RIR trend) 

 

 

Figure 19: VAR (8) 1Y Yield spread to Selic from IRD (RIR trend) 

 

 

5.3.2 NATURAL INTEREST RATE (Taylor rule time varying parameter) 

The second robustness test here developed is based on a Taylor rule equation with Time 

Varying Parameter (TVP) for the intercept. It is estimated with a Kalman filter approach 

considering a state space equation. IRD is also calculated as the interest gap to Selic.   

Source: prepared by the author 

Source: prepared by the author 
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Figure 20: Interest Rate Deviation (Kalman Filter approach) 

 

 

Despite its different magnitude when comparing to other IRDs, the one derived from 

TVP Taylor Rule, presented results similar to Selic, as it was the most stable NIR estimated in 

this study. Differently from its pairs, the IRD presented in Figure 20 did not turn negative over 

the periods assessed in this study and also have presented a similar behavior to Selic. The 

impulse response functions calculated from this method has presented the most unconclusive 

plots as its confidence intervals highly covers positive terrain, both presented in figures 21, 22 

and 23. Again, all of the yields were negatively affected by the positive shock in IRD, but 

without significance. 

 

Figure 21: VAR (7) 10Y Yield spread to Selic from IRD shock (TVP) 

 

 

Source: prepared by the author 

Source: prepared by the author 
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Figure 22: VAR (4) 3Y Yield spread to Selic from IRD shock (TVP) 

 

 

Figure 23: VAR (6) 1Y Yield spread to Selic from IRD shock (TVP) 

 

 

6 CONCLUSION 

The Natural Interest Rates estimated in this study are in line with expected, as they: (i) 

by construction, are non-static variables over the time and fluctuate according to other 

macroeconomic variables; (ii) are, in most of the period assessed,  below the nominal short term 

interest rate, indicating the conversative profile of the Central Bank administration, as in Palma 

e Portugal (2017);  (iii) were able to capture the downward trend of the Natural Interest Rate 

already reported in the Brazilian macroeconomic literature.  

The innovative methodology of using a Rolling Regression windows to estimate time 

varying parameters, presented interesting results, despite its unexpected behavior in some 

moments. An example, is the jump from 8.66% in 1Q12 to 14.06% in 1Q13, and then the drop 

to 4.55% in the following year. In the same period, all the other estimations followed the same 

course. This kind of movement can be linked to the moving average profile of this methodology, 

as the rolling regression covered two years of data to calculate its parameters. 

The robustness tests provided some interesting results as they create more evidence on 

the downward trend of the Brazilian data and also helped to cover the post-pandemic times and 

Source: prepared by the author 

Source: prepared by the author 
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natural interest rate reaction to it. The statistical method, the HP filter trend on the ex-ante Real 

Interest Rate, has also shown interesting results, close to Schulz (2019). Lastly, the TVP 

(Kalman filter approach), probably due to its simple Taylor Rule definition, did not match the 

expectations, as its estimates kept close to 2% through the period evaluated.  

Overall, the Rolling Regression and the RIR trend estimates showed consistency with 

the economic theory observed in the variation of the output gap and the inflation deviation. 

Figure 24 plots the quarter average of the natural interest rates estimated here and the 

results presented by Muinhos and Fonseca (2021). The natural interest rate estimated with the 

rolling regression method (blue line) strongly differs from the others, not only for the reduced 

number of observations, but for the upward trend in a period when its peers intensely decreased 

(2015 to 2017). At that same time, the country faced an impeachment process of the now former 

president Dilma Rouseff, as if bad institutional environment (Arida, 2005) were captured by 

the variable. 

 

Table 4: Results Comparison (year %) 
Period  
(figures in percentage) 

Rolling Reg. 

(2-yr window) 

RIR trend 

(ex-ante) 

TVP 

(Kalman filter 
approach) 

SELIC 

(month accumulated 
annualized) 

Jan/2003 to Dec/2010 13.82 9.74 2.45 14.78 

Jan/2011 to Jun/2016 8.74 4.87 1.59 10.85 

Jul/2016 to Mar/2019 10.64 4.14 1.56 8.99 

Apr/2019 to Jun/2022 4.92 2.68 1.15 5.29 

Mean  
(Jan-03 to Jun-22) 

10.07 6.27 1.86 11.29 

Median  
(Jan-03 to Jun-22) 

10.08 5.76 1.78 11.16 

Standard Deviation  
(Jan-03 to Jun-22) 

4,20 4.37 0.77 5.02 

Source: prepared by the author     
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Figure 24: Comparison of the estimated Natural Interest Rates 

 

 

Another interesting finding from this study, is degree of conservatism of the Brazilian 

Central Bank described by the Interest Rate Deviation series estimated. Two of the three series 

calculated have most of the time at positive levels, showing a historically elevated degree of 

conservatism of the BCB.  

Also, interesting to see that during the pandemic, the Interest Deviation calculated with 

the Real Interest Rate trend, turned to negative levels as the BCB understood that, at the 

moment, the economic situation prescribed extraordinarily high monetary stimulus (see 

COPOM Minutes #230). 

 

Figure 25: Interest Rate Deviation Comparison 

 

 

Source: prepared by the author 

Source: prepared by the author 
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Lastly, with the indicator of the BCB behavior estimated, this study proposed to assess 

how the National Treasury Bills Yield would react to its shocks. The findings brought in here, 

are that the LTN yields are not significantly affected by monetary policy shocks.  

Despite all the Impulse-Response plots present some degree of decrease after the initial 

shock – mainly observed in the 10Y yield to Selic – none of them were significantly impacted 

by the monetary policy tightening surprise. Possibly, the VAR models here utilized had a few 

variables, and incurred in a problem a weak capacity assessing correctly the effect of the IRD 

shock in the Bond Yield. On the other hand, it is important to remember that these results are 

in line with one of Alves et al. (2011) findings, in its IMF article “On Brazil’s Term Structure”. 

He concludes that changes in Brazil risk aversion indicators, strongly influence the dynamics 

of the yield curve.  

In that case, and now liaised with what was pointed by Gürkaynak and Wright (2012), 

it is possible that the risk premia in Brazilian Government Bonds break the link between long-

term rates and expectations of short-term rates. Which would have to be tested in further studies, 

but would explain why the impulse response functions here calculated are not significant. 

Another suggestion for further studies is that the IRFs would be tested with inflation-linked 

bonds (NTNB), since the used here are not (LTN).  
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