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Resumo
Visando avaliar o comportamento do Banco Central do Brasil (BCB) a partir da adoção do regime de metas de inflação (RMI), estimou-se, para a economia brasileira, uma regra de Taylor modificada. O termo modificado refere-se a uma importante inovação em relação à literatura resenhada: a inclusão de uma medida da taxa de juros internacional na equação original. Este trabalho corrobora e amplia os resultados obtidos por Modenesi (2011), com a inovação de fornecer evidência mostrando que o BCB reage à taxa de juros externa ao fixar o valor da Selic. O BCB tem limitada autonomia ao determinar sua taxa: a Selic é endógena não somente em relação às condições domésticas (hiatos inflacionário e do produto), mas também à taxa de juros externa (Libor). Os resultados podem ser considerados como favoráveis à tese segundo a qual a política do BCB pode ser interpretada como sendo regida por uma convenção pro conservadorismo materializada na adoção de uma regra de Taylor que tem três características distintivas: 1) alto grau de suavização da taxa de juros; 2) elevada taxa doméstica pura de juros; 3) grande diferencial entre os juros doméstico e externo. Os itens 2) e 3) explicam, em grande parte, a sobrevalorização do real, elemento chave da estabilização de preços. Os resultados contradizem a idéia de que a taxa de juros de equilíbrio da economia brasileira recentemente passou por forte redução. A diminuição da Selic 

reflete nada mais do que a queda anormal das taxas de juros internacionais.
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Abstract
With the purpose of evaluating Brazilian Central Bank (BCB) behavior after the adoption of inflation targeting (IT), a modified Taylor rule was estimated for the Brazilian economy. The term modified refers to an important innovation with respect to reviewed literature: the inclusion of a measure of international interest rate in the original equation. This paper reinforces and expands results shown by Modenesi (2011), with the novelty that evidence was provided showing that BCB reacts to foreign interest rates when setting Selic. BCB has reduced autonomy when setting its rate: Selic is not only endogenous to domestic conditions (inflation and output gaps) but also to foreign interest rate (measured by Libor). Results can be seen as favoring the thesis according to which BCB policy may be interpreted as being ruled by a pro conservative convention materialized in the adoption of a Taylor rule which has three distinctive features: 1) high degree of interest rate smoothness; 2) high pure domestic equilibrium interest rate; and 3) high interest rate differential. Items 2) and 3) largely explain the overvaluation of real, a key element of price stabilization. Results contradict the idea that Brazilian equilibrium interest rate has recently experienced a sharp decline. The reduction of Selic reflects nothing but the abnormal decline of foreign interest rates.
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1 – Introduction

Seventeen years after the achievement of price stability with the Real Plan, we have not found enough of a drop in real interest rates in Brazil, which provides to us a position on the top of the ranking of world’s highest interest rates. Initially, the maintenance of the basic interest rate (Selic) at high levels was justified by the Central Bank of Brazil (BCB) as a means of offsetting the current account deficit (almost $ 35 billion in 1998) or to preserve international reserves. The expansionary fiscal policy in the first FHC term was also cited as a cause of the rigidity of monetary policy.
The abandonment of exchange rate anchor in 1999, the improvement in external accounts and the change in the instance of fiscal policy – with a primary surplus of 4% of GDP – were not enough to substantially reduce the Selic. In fact, the real Selic has non-negligiblely fall in the period 2000 to 2010, with its average approaching 10% p.y. However, it is still a very high level. The real basic interest rate practiced by developing countries, for example, was about 2.7% p.y. over the same period (on average). That is, the interest rate in Brazil is almost four times higher than that of emerging countries. Therefore, it is quite a widespread view that the BCB is very conservative in setting the Selic.
Among many interpretations of this phenomenon (Modenesi & Modenesi, 2011), we highlight the one which recognizes the existence of a convention concerning the high level of Brazilian interest rates, which reflects the conservatism of BCB. This convention, according to Nakano (2006), encompasses two basic propositions: i) there is a  considerably high floor for the interest rates; and ii) monetary policy should be based in a Taylor rule, aligned with New Consensus in Monetary Policy (NCMP). 
More than that, from the point of view of the Political Economy, this convention could be interpreted as a coalition of interests which benefits both rentiers and players of financial markets and the BCB itself (Erber, 2011). High levels of interest rates – and the consequent overvaluation of real – ensures great earnings for the formers and, for the latter, prestige as an efficient central bank able to achieve the inflation targets.
The present article aims at assessing the conduct of monetary policy in Brazil after the introduction of a flexible exchange rate regime and the adoption of inflation targeting (IT). More specifically, our main aim is to verify empirically if the behavior of BCB in the period from 2000 to 2010 favors the thesis that exists a convention favoring the extremely high level of Brazilian interest rates and the overvaluation of real. The are four section beyond this introduction.

In section 2, we will undertake a brief review of the concept of convention, based mainly on the contribution of Keynes (1936; 1937a). We also mention, briefly, some application of this concept to the case of Brazilian. In a nutshell, adopting a convention is one typical mechanism used by economic agents to deal with the presence of uncertainty when taking decisions (which is related with the maintenance of their status quo). It can be found at many spheres of economic decisions – in which we must include the financial one. As Nakano (2005, 2006) and Erber (2008a, 2008b, 2011) suggest, there is “perverse” convention in Brazil in the form of a coalition of interests concerning the alignment of BCB monetary policy with the NCMP and the binomial high interest rate-overvaluated exchange rate.
In section 3, literature on the so-called Taylor rule – which relates the overnight rate to output and inflation gaps – is reviewed. The adoption of an interest rate rule is a fundamental part of NCMP and is characterized by the acceptance, by contemporary orthodoxy, of the fact that the monetary base is endogenously determined by a central bank acting as price-maker in the bank reserves market. In that section we showcase the empirical works dealing with the Brazilian case.

Section 4 develops an econometric model inspired by the reviewed literature. Formation of Selic rate is modeled by estimating a BCB’s reaction function based in a modified version of Taylor rule, which includes foreign interest rate as a term of the equation. The sample is large, with 132 monthly observations, considerably more than those of the reviewed works, and the results are therefore more trustworthy. Based on estimated results, an evaluation is made of the conduction of Brazil’s monetary policy, from the adoption of IT to the year of 2010. 
Accordingly, we call attention to the great weight of autoregressive components and the high level of the equilibrium interest rate, as shown by Modenesi (2011). Besides reinforcing those results, our estimates represent an important innovation with respect to reviewed literature: the inclusion of a measure of international interest rate in the original equation. Doing so, we have found that BCB reacts to foreign interest rate when fixing the level of Selic rate. This means that BCB has reduced autonomy when setting its rate. Evidence was provided showing that Selic is not only endogenous to domestic conditions (inflation and output gaps) but also to foreign interest rate (measured by Libor).
In section five we argue that empirical evidence seems to corroborate the so called pro conservative convention in monetary policy. Finally, in the conclusion we summarize main results. BCB policy may be interpreted as being ruled by a convention materialized in the adoption of a Taylor rule which has three distinctive features:
1) high degree of interest rate smoothness;

2) high pure domestic equilibrium interest rate; and

3) high interest rate differential.

Items (2) and (3) largely explain the overvaluation of real, a key element of price stabilization in Brazil during the analyzed period. Our results also contradict the current widespread idea that Brazilian equilibrium interest rate has recently experienced a sharp decline. The reduction of Selic reflects nothing but the abnormal decline of foreign interest rates – resulting from the subprime crisis. BCB reacts more intensively to changes in foreign interest rates than to changes in output and in inflation gaps. The recent reduction of Selic rate is largely attributed to the decline in foreign interest rates – keeping the interest rate differential roughly constant. In a few words, BCB has not changed its behavior and is still setting Selic based on the so called pro conservative convention.
Summing up, results seems to favor Nakano’s thesis (2006) saying that the BCB has incorporated the convention that BCB should act based on a Taylor rule and that Brazilian interest rates have a considerably high floor. This evidence can also be seen as giving support to Erber’s thesis (2008a; 2011), which holds that monetary rigidity must be understood in the light of Political Economy: it is not a merely macroeconomic problem, but the result of a shared purpose of keeping the binomial high interest level-overvaluated exchange rate. 

2 – Convention: a brief review

2.1 – Keynes’ contribuition

Let us start by remarking that the concept of convention has played a very relevant role in Keynes’s theory
. In fact, in a world marked by: i) the presence of uncertainty in economic decisions (Carvalho, 1992: Ch. 4; Dequech, 2008); and ii) the principle of inergodicity (or irreversibility of paths and time) (Carvalho, 1992: Ch. 2), agents’s behavior is based on their short and long term expectations. For doing so they have to “create” the inexistent information which they judge relevant to their decisions. In a few words, convention is a method to deal with uncertainty.   

According to Orléan (1986) and Dupuy (1989), Keynes has presented two definitions of convention. The first one is given in his explaination on how the state of long-term expectation is formed:  

[in] practice we have tacitly, as a rule, to fall back on what is, in truth, a convention. The essence of this convention – though it does not, of course, work out quite so simply – lies in assuming that the existing state of affairs will continue indefinitely (1936: 152; emphasis in original).    

Keynes (1936) has also used this definition to explain the determination of the interest rate – a crucial element of his innovative macroeconomic theory. At a point of this explanation he argues that:

[i]t is evident, then, that the rate of interest is a highly psychological phenomenon. (…)  It might be more accurate, perhaps, to say that the rate of interest is a highly conventional, rather than a psychological phenomenon. For its actual value is governed by the prevailing view as to what its value is expected to be. Any level of interest which is accepted with sufficient conviction as likely to be durable will be durable (…) (p. 202-203; emphasis in original). 

A second definition is presented by Keynes (1937a): “[t]he psychology of a society of individuals each of whom is endeavouring to copy the others lead to what we may strictly term a conventional judgement” (p.214; emphasis in original). Orléan (1986) and Dupuy (1989) have mentioned that this definition is utilized by Keynes (1936: 156) to describe the logic of financial speculation, in a situation of inergodicity (or non probabilistic uncertainty), which may be illustrated matephorically by the game “in which the competitors have to pick out the six prettiest faces from a hyndred hotograps, the prize being awarded to the competitor whose choice most corresponds to the average preferences of the competitors as a whole (…)”. Dupuy (1989) points out that in such case of non probabilistic uncertainty, which does not provide common references to the agents in the financial markets, Keynes (1937a: 214) has prescribed that the only rational behaviour is to follow the others: “[k]nowing that our own individual judgement is worthless, we endeavor to fall back on the judgement of the rest of the world which is perhaps better informed. That is, we endeavor to conform with the behavior of the majority or the average”. 
As suggested by Dupuy (1989: 372), imitation is another kind of convention proposed by Keynes. It is a way of scaping from the circularity characteristic of the illustrative game mentioned above, or of facing non probabilistic uncertainty. 

Dequech (2003), in its turn, identifies six types of arguments for the rationality or reasonableness of following a convention (institution, rule or the like). First of all, he mentions the rationality of rule-following for people with limited capabilities in a complex environment in terms of information. 

Secondly, comes the possibility of unevenly distributed information which he points out as the reason given by Keynes as a justification for conforming to the majority opinion – what implies the supposition that some people are better informed than other one, mentioned in the last above quotation of Keynes.   

In the third place, there is the self-fulfilling prophecy argument based in the idea that the average opinion may more accurately reflects the expectation about the future – and that the latter has a self-fulfilling nature. For the author, it can be considered that Keynes has applied this to the expectations about the interest rate, as was mentioned above.

A fourth justification is the defensive behavior based on the projection of the present into the future proposed by Keynes (1936; 1937a) and sustained by postkeynesians as Lavoie for whom “there are less chance of getting burned when one is following the crowd” (Lavoie, 1992: 57). According to Dequech, this approach sometimes is linked to the understanding shared by Keynes (1973: 124-125) and Hayek (1967: 79) that people used to follow conventions in search of a psychological regularity.   

Convention as induction is the fifth argument listed by , which is derived from the comprehension that expectations are in general based on induction (O´Donnel, 1989) – as he supposes to be the case when Keynes proposes to project the present situation into the future: “[i]t is reasonable, therefore, to be guided by to considerable degree by the facts about which we feel somewhat confident, even though they nay be less decisively relevant to the issue than other facts about which our knowledge ie vague ande scanty”.
Finally, we have the avoidance of disapproval which is expressed by Keynes (1936) in this way: “[w]ordly wisdom teaches us that it is better for reputation to fail conventionally than to succeed unconventionally” (p. 158).
Taking these six types of arguments we can consider that, in a nutshell, following a convention is one typical mechanism developed by economic agents to deal with the uncertainty. It is a kind of defensive behavior (by defensive behavior we understand not only a behavior that seeks mitigates the effects of uncertainty but also a behavior that seeks the maintenance of the status quo of the agent) that takes place at many spheres of economic decisions – in which we must include the financial sphere.

2.2 – The case of Brazil: the problem of high interest rates and the overvaluaion of real

The concept of convention can be usefull in explaing the long lasting high levels of Selic, as proposed by Bresser and Nakano (2002), Nakano (2006) and Erber (2008a; 2011). According to them there is a pro conservative convention ruling BCB behavior. As pointed out above, not only any level of interest which is accepted with sufficient conviction as likely to be durable will be durable, but any kind of behavior of the agents – including here the monetary authority – which is accepted with sufficient conviction as likely to be durable will be durable.
Nakano (2006) seeks inspiration in the concept of convention to justify the maintainance of Selic rate at excessively high levels – the average real Selic was of 10% per year, in the analyzed period. According to him, inflation would be under control and there would be no demand pressure. The slow process of Selic reduction (begun in 2005) would therefore be justified only by BCB’s acceptance of the convention established by economic agents, in which: i) there is a considerably high floor for interest; and ii) monetary policy should be based in a Taylor rule, aligned with NCMP.
Erber (2008) goes further when he holds that an excessively strict monetary policy can only be understood through the prism of political economy. The question is not merely macroeconomic but the result of a coalition of interests revolving around the maintenance of interest rate at high levels. In his own words:

(...) over this long period a coalition of interests was formed, structured by the public debt and the high interests earned on such debt. Such coalition operates under a tacit agreement that the Brazilian state has to pay high interests. In order words, there is a convention firmly grounded on powerful interests about the payment of interest rates. (…) what count is the convention that interests are due (Erber, 2008a: 34).

Erber thesis (2008a; 2011), holds that monetary rigidity must be understood in the light of Political Economy: it is not a merely macroeconomic problem, but the result of a shared purpose of keeping the binomial high interest level-overvaluated exchange rate. As pointed out by Erber (2011), the overvaluation of real is another pillar of the coalition of interests favouring BCB conservatism:
The exchange rate appreciation is the Siamese-sister of high interest rates. The exporters and local producers of tradable goods are the most affected by the appreciation. However, among the first, those exporting commodities, either primary or semi-finished products, were compensated by the increase in prices in international markets. (…) On the other hand, importers of goods and services benefit greatly from the appreciation. (…) (Moreover,) seen from the perspective of the capital account, the two sisters act to favor companies that are able to access external credit and all who want to send resources abroad, either for investment (especially commodity producers) as interest, profits and dividends (p. 16).

As pointed by Erber (2011), the convention could favors not only the agents which play in the financial markets, the rentiers and financial institutions, with high earnings derived from high interest rate payments, but also the proper BCB, with “the prestige to meet the targets” (p. 15).

Finally, as pointed out by J. Stiglitz monetary policy has been subject to convention, “fads and fashions” for decades:

The World’s central bankers are a close-knit club, given to fads and fashions. In the early 1980’s, they fell under the spell of monetarism, a simplistic economic theory promoted by Milton Friedman. After monetarism was discredited – at great cost to those countries that succumbed to it – the quest began for a new mantra. The answer came in the form of “inflation targeting,” which says that whenever price growth exceeds a target level, interest rates should be raised. This crude recipe is based on little economic theory or empirical evidence; there is no reason to expect that regardless of the source of inflation, the best response is to increase interest rates. One hopes that most countries will have the good sense not to implement inflation targeting; my sympathies go to the unfortunate citizens of those that do. Among the list of those who have officially adopted inflation targeting (…) (is) Brazil (Stiglitz, 2008).

Although one can never really prove the existence of the pro conservatitive convention, we can try to investigate it from an empirical point of view. Aiming at doing so, we will estimate a Taylor rule type equation for Brazilian economy. Before this, we have to present the concept of Taylor rule itself, one of the main elements of the so called NCMP.

3 – Taylor Rule and the New Consensus on Monetary Policy

The New Consensus on Monetary Policy (Blinder, 1981; 1997; Taylor, 2000; Allsopp e Vines, 2000; Romer, 2000) emerges from the growing popularity of IT and the resulting acceptance that, even where the regime is not adopted, the main instrument of monetary policy is the interest rate, and no longer the monetary aggregates of three decades ago, influenced by Friedmanian monetarism.

The NCMP presents a double movement by contemporary orthodox theory: i) the refusal of Friedman’s (1956, 1968) verticalism, which considers money to be exogenously determined by the central banks; and ii) the consequent acceptance of the horizontalism of Kaldor (1970, 1982, 1985), Davidson (1977), Weintraub (1978; 1979), Minsky (1982) and Moore (1979; 1985a; 1988; 1989).

Moore is one of the main authors of the endogenous money theory (Fontana, 2001; 2002) – the touchstone of the Post Keynesian approach – which holds that money is endogenously determined by economic agents’ liquidity preference (Lavoie, 1984; 1985; 1996; 2005; Chick e Dow, 2002; Monvoisin and Pastoret, 2003; Fontana and Palacio-Vera, 2003; Palley, 2003; Rochon, 2003).
 One must not forget the importance of Keynes (1936, 1937a; 1937b; 1937c) in the development of a monetary theory that brings together fundamental uncertainty, money, production and speculation. Besides him, Schumpeter (1934), Wicksell (1936), Kalecki and Robinson, also pioneered this approach. 

A fundamental part of the NCMP, the Taylor rule holds that the central banks should determine an interest rate aimed at an explicit or implicit inflation target, and at keeping GDP growth near its potential. Indeed, its acceptance is the major innovation proposed by NCMP authors, and represents a sort of conciliation of orthodox and heterodox monetary theories (Fontana e Palacio-Vera, 2002; Lavoie, 2004; Setterfield, 2004; 2005; Arestis and Sawyer, 2004; 2005). In the words of Lavoie, “the only truly new element in the new consensus (...) is the rejection of the exogenous supply of money, and the replacement of money growth rule for a real interest rate targeting rule (…)” (Lavoie, 2004: 23).

The emergence of the NCMP represents a late acknowledgement, by the orthodox mainstream, that the monetary base is the byproduct resulting from the actions of a central bank that behaves as price-maker in the bank reserve market.

In truth, this is not a reconciliation. It is limited and in no way overcomes the fundamental divergences between monetary orthodoxy and Post Keynesian theory, which affirms the non-neutrality of money, rejects the idea that inflation is a merely monetary phenomenon, criticizes the concept of natural rate of unemployment, and so on. Arestis and Sawyer (2004; 2005) correctly points out that NCPM does not incorporate crucial innovations that mark the Keynesian revolution (Davidson, 1980; 1984); in this sense, the NCPM clearly represents a pre-Keynesian theory.

It is worth to note that, in one hand, this convergence is quite partial and restricted. But in the other hand, it is seen with some enthusiasm by some Post Keynesians, which seeks to reconcile IT with post-Keynesian theory (Setterfield, 2006; Palley, 2006a; 2006b; Oreiro, Squeff e Paula, 2008). In short, the widespread acceptance of the Taylor rule, together with empirical evidence corroborating it, is seen as the crowning moment of endogenous money theory. According to Lavoie:
(…) this consensus model is of particular interest to post-Keynesians economists because it eschews discussions centered around a given money supply or a given growth rate of the money supply. In this sense the post-Keynesian view of money supply, that is, the argument that it is endogenous and demand-led, seems to have been accepted by better-known New Keynesian economists, those that give advice to central bankers, although they will never mention past writings of Kaldor and other post-Keynesians. These same New Keynesians now argue in terms of central bank determined interest rates (…). There is thus little difference between these claims and the long-standing claims of many post-Keynesians, to the effect that interest rates ought to be regarded as the exogenous element in economic models, being understood that central banks would set interest rates on the basis of their desired goals and on the basis of realized and anticipated fluctuations in the main economic variables (Lavoie, 2004: 15-6).

We will now attempt a brief review on the literature, mostly empirical and Brazilian, dealing with the Taylor rule. The results from this literature’s main references will be compared to those of the estimated model in section 4. 

3.1 – International Literature: A Brief Review

Taylor (1993) suggests that the conduction of monetary policy should be modeled by a feedback rule that (positively) relates the overnight rate to output gap and to the deviation of inflation from its target. He proposes that the Federal Reserve determine the Fed Funds rate in accordance with the following reaction function:
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Considering that the real GDP trend in the USA (between the first quarter of 1984 and the third quarter of 1992) was of 2.2%, with an inflation target of 2%, the author holds that equation (1) should show the following parameters:
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According with equation (2), above, the FED Funds rate raises when: i) inflation increases above the (2% per year) target; and/or ii) the GDP rises above its trend (target). If both rates – inflation and GDP growth – are equal to their respective targets, the interest rate is maintained (by construction) at 4% per annum (or 2% in real terms). A rise in inflation generates a (positive) response more than proportionate to interest: higher inflation is reflected in an amplified real interest rate. Taylor points out that the coefficients of equation (2) were chosen by him in informal judgment, and does not hide his surprise in finding that it represents fairly well the interest rate trajectory from 1987 to 1992.

Although the Taylor rule describes very well the behavior or the interest rate in the USA, it does not incorporate what orthodoxy stresses as a stylized fact of monetary policy conduction: central banks tend to calibrate overnight interest in a smooth and continuous way. Indeed, monetary authorities are usually contrary to interest rate shocks: inflation and/or GDP deviations from their targets do not usually lead to drastic and immediate reaction from monetary authorities, who prefer to see them gradually corrected (Goodfriend, 1987; Mankiw & Miron, 1991; Rudebusch, 1995; Thorton, 2004).

According to orthodox theory, some of main reasons for the high degree of interest rate serial correlation are: i) the fear that abrupt movements of interest may lead to crises in the financial markets (Goodfriend, 1991); ii) and the uncertainty regarding the effects of interest rate variations (Sack, 1997). In the first case, the central banks would act gradually in order to avoid a financial crisis resulting from an interest rate shock. In the second case, due to imperfect knowledge of the monetary policy transmission mechanism, the central banks would base their decisions in a sequential trial-and-error process that would smooth down interest rate movements. 

Clarida, Galí and Gertler (1999) incorporate this stylized fact of monetary policy and propose a major modification of Taylor’s rule (1993), with the introduction of a smoothing term (or an autoregressive component) that may capture the relation between the interest rate and its past values. Thus, the (current) interest rate will be the same as its lagged value, plus a Taylor component, as represented in equations (3) and (4):
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Replacing (3) by (4), we have:
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Parameter (1 represents the degree of smoothing of interest rate changes. The higher its value, the greater the inertia (a higher serial correlation) of the interest rate. One should note that equation (5) is a more general formulation than what Taylor originally proposed: if (1 = 0, equation (5) is reduced to equation (1). In this case, interest rate is adjusted immediately: there is no smoothing. In opposition, if (1 ( 1, the interest rate comes near a first-order autoregressive process. As we will show in section 3, BCB’s reaction function is similar to this case.

If (3 < 1 or (4 < 0, equation (5) is said to be destabilizing as regards both inflation and the GDP (Clarida, Galí and Gertler, 2000). In the first case, the central bank let real interest rate decline as inflation rises. In the second case, monetary policy is procyclical: a greater growth of the GDP (as regards its potential) is accompanied by a drop in interest.

Equation (5) represents a forwardlooking-type rule as opposed to Taylor’s (1993), which is backwardlooking. According to (5), interest rate rises as a response to a rise of inflation expectation (
[image: image12.wmf]E

t

1

+

p

) and of the expected output gap (
[image: image13.wmf]E

t

y

1

+

). This formulation is more explicit in incorporating the conception that the existence of lags in the conduction of monetary policy (Friedman, 1948) requires a prospective behavior by the central bank. It is indeed a more general formulation, allowing monetary authorities to base their expectations on a wider set of information, and not just on the lagged values of the studied variable.  However, this is not a substantial difference, as the lack of a reliable antecedent indicator for inflation, its lagged values may be a good proxy for future inflation.  

Clarida, Galí and Gertler (1999) apply equation (5) to the American economy in the years 1960 to 1996. Table 1 shows the values of the parameters estimated for two sub-samples, the pre-Volcker era (between the first quarter of 1960 to the second quarter of 1979) and the Volcker-Greenspan era (between the third quarter of 1979 to the fourth quarter of 1996).

Table 1 – FED’s Reaction Function: 1960: T1 to 1996: T4

	Period
	AR (1) ((1)
	Inflation ((3)
	GDP ((4)

	Pre-Volcker
	0.68

(0.05)
	0.83

(0.07)
	0.27

(0.08)

	Volcker-Greenspan
	0.79

(0.04)
	2.15

(0.40)
	0.93

(0.42)


Standard error in parentheses. Source: Clarida, Galí and Gertler (1999)

Clarida, Galí and Gertler (2000) conclude that in the era before Paul Volcker, monetary policy was strongly accommodating. On average, the real interest rate declined as the inflation expectations rose ((3 = 0.83). In the Volcker and Alan Greenspan era, in contrast with the preceding period, the FED adopted a clearly pro-active attitude. On average, the real interest rate rose together with the inflation expectations ((3 = 2.15).

The aforementioned articles are main references in a vast bibliography that is not the specific object of this paper. The volume organized by Taylor (1999) is a good collection of the vast literature (mostly orthodox) on the subject. 

3.2 – Brazilian Literature: A Brief Review 

Especially after the adoption of IT, estimates of Taylor rule were made for the Brazilian economy, amongst which we must note the works by Figueiredo and Ferreira (2002), Minella, Freitas, Goldfjan and Muinhos (2002), Favero and Giavazzi (2002), Mendonça (2007), Gonçalvez and Fenolio (2007) and Modenesi (2001).
 From here on, these works will be referred to respectively as FF (2002), MFGM (2002), FG (2002), ME (2007), GF (2007) and MO (2011).

FF (2002) and ME (2007) break down the variation of the IPCA (Consumer Price Index) into market price and administrated price inflation and show that BCB reacts differently to these two components of inflation, which, according to their estimates, are used in lagged values. Both authors estimate the following reaction function:
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in which

it: overnight rate (Selic)

Livt(1: market price inflation (last 12 months)

Adm t(1: administrated price  inflation (last 12 months) 
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As expected, the BCB reacts more intensely to the deviation of market price inflation (regarding its target) than to the acceleration of administrated price inflation ((3 > (4), as shown in Table 2. Since they are set by contract or by a public agency, administrated prices are quasi insensitive to supply and demand conditions and, therefore, to the interest rate. Therefore, the BCB does not directly fight administrated inflation; instead, it tries to avoid its propagation and to neutralize its secondary effects (FF, 2002; Modenesi, 2005: chapter. 6).

Table 2 – BCB’s Reaction Function – FF (2002) and ME (2007)
	Study
	Sample
	Constant ((1)
	AR(1) ((2)
	Liv ((3)
	Adm ((4)
	Adju. R2

	FF (2002)(
	1999: 04-2002: 09
	0.034 *

(4.809)
	0.757 *

(23.075)
	0.636 **

(2.262)
	0.498 **

(2.229)
	0.959

	ME (2007)
	1999: 01-2004: 11
	2.021 *

(3.131)
	0.859 *

(20.748)
	0.815 *

(2.534)
	0.383 **

(3.588)
	0.945


t-Statistics in parentheses. * Significant a 1%.** Significant at 5%. ( Data in log. Source: FF (2002), ME (2007) and MO (2011)
MFGM (2002), FG (2002) use forwardlooking Taylor rules. FG (2002) estimate a functional form given by equation (5), using IPCA expectation for one year ahead, collected by BCB and published in the Focus report. Its sample goes from February 1999 to March 2002. Results are shown in Table 3, below: the first line shows the results obtained from just 38 monthly observations; the second line refers to an estimate based on daily data.

Table 3 – BCB’s Reaction Function – FG (2002): 02/1999 to 03/2002

	Data
	AR(1) ((1)
	Constant ((2)
	Inflation ((3)

	Monthly
	0.79

(0.07)
	17.16

(0.43)
	1.78

(0.56)

	Daily
	0.99

(0.003)
	17.27

(0.41)
	1.94

(0.58)


Standard deviation in parentheses. Source: FG (2002)

MFGM (2002) estimate two reaction functions for BCB, one of them given by equation (5) and the other identical to equation (5) but with a second-order autoregressive term added. They work with inflation expectation (
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Two dependent variables are used: the Selic rate (monthly average) and its gap, defined as the difference between Selic and its trend, estimated through the Hodrick-Prescott (HP) filter. As proxy for the GDP growth, the authors use the difference between industrial output, calculated and seasonally adjusted by the Brazilian Institute of Statistics (IBGE), and its trend (given by the HP filter).

One should note that the samples used were very small: the first one goes from June 1999 to June 2002 (36 observations); and the second one deals with the period between January 2000 and June 2002 (just 30 observations). This low number of observations definitely jeopardizes the results.
The first sample used the expectation that guides the Monetary Policy Committee (Copom) in its decisions, given by BCB in its Inflation Report. Although significant, the output gap coefficient has a negative sign, against expectations (see table 4). The second sample uses the IPCA market expectations (Focus report). In this case, the output gap is either insignificant or, when significant, its coefficient is negative, as can be seen in table 5.

Table 4 – BCB’s Reaction Function – MFGM (2002): 06/1999 to 06/2002

	Variable
	AR(1) ((1)
	AR(2) ((2) 
	Constant ((3)
	Inflation ((4)
	GDP ((5)
	Adj. R2

	Selic
	0.76 *

(0.07)
	-
	17.50 *

(0.36)
	1.78 **

(0.84)
	-0.44 *

(0.11)
	0.9220

	Selic
	1.04 *

(0.13)
	-0.20 *

(0.08)
	17.57 *

(0.48)
	1.84

(1.19)
	-0.47 *

(0.16)
	0.9342

	Selic gap
	0.81 *

(0.06)
	-
	-1.51 *

(0.36)
	5.01 *

(0.92)
	-0.38 **

(0.15)
	0.9620

	Selic gap
	1.08 *

(0.09)
	-0.25 *

(0.06)
	-1.28 *

(0.36)
	4.25 *

(0.77)
	-0.43 *

(0.13)
	0.9738


Table 5 – BCB’s Reaction Function – MFGM (2002): 01/2000 to 06/2002

	Variable
	AR(1) ((1)
	AR(2) ((2) 
	Constant ((3)
	Inflation ((4)
	GDP ((5)
	Adju. R2 

	Selic
	0.72 *
(0.08)
	-
	16.49 *
(0.63)
	1.74 **
(0.66)
	-0.25 ***
(0.13)
	0.9188

	Selic
	1.36 *
(0.18)
	-0.56 *
(0.15)
	16.68 *
(0.69)
	1.42 ***
(0.72)
	-0.13

(0.17)
	0.9539

	Selic gap
	0.71 *
(0.08)
	-
	-3.28 *
(0.54)
	3.70 *
(0.58)
	-0.05

(0.13)
	0.9694

	Selic gap
	1.34 *
(0.19)
	-0.54 *
(0.15)
	-3.53 *
(0.65)
	3.63 *
(0.68)
	0.08

(0.17)
	0.9797


Standard error in parentheses. * Significant at 1%.** Significant at 5%. *** Significant at 10%. Source: MFGM (2002)

One should note the work of GF (2007), aimed at “analyzing the influence of the electoral calendar on the conduction of monetary policy” (p. 1). The authors find no evidence of manipulation of the Selic rate with electoral purposes and therefore prove that the BCB de facto acts with operational independence. Although the relationship between the political cycle and the conduction of monetary policy is not the purpose of our review, this work should be referred to, since (unlike what is seen in the others) the output gap variable is significant and its coefficient (1.18) has the expected sign. Although it is based in data for the 2000-2006 period, the quarterly observations are only 28, a considerably small number, as in the other works.
Finally, MO (2011) also breaks down IPCA variation into market price and administrated price inflation, alike FF (2002) and ME (2007). Results show an excessive degree of interest rate smoothing and a high level of equilibrium interest rate (Table 6). According to the author this evidence supports the belief that Selic rate’s formation is ruled by a conservative behavior – although he does not explain that based on the concept of convention. Two distinct features of BCB’s reaction function are highlighted: i) the great weight of autoregressive components; and, chiefly, ii) a very high level of the equilibrium interest rate, around 15%.
Table 6 – BCB’s Reaction Function: MO (2011) – 01/2000-12/2007
	AR (1) ((1)
	AR (2) ((2)
	Constante ((3)
	Dliv ((4)
	Dadm ((5)
	Dind(-1) ((6)
	Adju. R2 

	1.6216 *

(0.0701)
	-0.6987 *

(0.0629)
	14.8107 *

(0.7474)
	0.5370 *

(0.2136)
	0.3862 *

(0.1242)
	0.3301 ***

(0.1933)
	0.9909


Standard error in parentheses. * Significant at 1%. *** Significant at 10%. Source: MO (2011)

In brief, literature shows that BCB, since the adoption of IT, has been acting proactively as regards inflation. The reviewed articles show strong evidence that a rise in inflation generates a more than proportionate response from Selic: the coefficient of the inflation deviation vis-à-vis its target varies from 1.1 (FF, 2002) to 1.94 (FG, 2002). However, there is only weak evidence showing that BCB reacts countercyclically to the output gap, as was to be expected. Only few works use this variable in their regression. For instance, MFGM (2002) found the output gap is not significant or does not have the expected sign. GF (2007) and MO (2011), in their turn, show that BCB reacts to output gap: although the corresponding coefficient has the expected sign it is not very significant.
4 – A Modified Taylor Rule in 11 years of Inflation Targeting (2000-2010)

The reviewed articles provide strong evidence that BCB adopts a Taylor rule. They also show evidence that the equilibrium interest rate is quite high. However, the reviewed literature presents one major empirical problem: the great majority of the papers uses extremely small samples. The number of observations goes from 28 to 71. This jeopardizes the results robustness. When the samples are not so short, notably ME (2007), with 71 observations, the sample include a period of transition between two different monetary regimes, which also make the results less robust (see next item). The only exception is the work by MO (2011), based in 96 observations and which does not include the year of 1999 in its sample.

Besides that none of the papers works explicitly with the hypothesis that BCB conservative behavior results from a convention. The relation between domestic and foreign interest rates and the overvaluation of real – Siamese-sister of high interest rates – are not explored (see section 2).

In the next two sections we will focus those issues. Based on estimated results, an evaluation is made of the conduction of Brazil’s monetary policy, since the adoption of IT. More specifically, we aim to asses empirically if the behavior of BCB favors the thesis that exist a convention favoring a conservative behavior of BCB.
4.1 – Functional form and data base
With the purpose of evaluating BCB behavior during the adoption of IT, a backward looking modified Taylor rule was estimated for the Brazilian economy. The term modified refers to an important innovation with respect to reviewed literature: the inclusion of a measure of international interest rate in the original equation. Alike the original rule (item 3.1), the difference between IPCA variation rate and the inflation target and a proxy for the output gap were also included in model (I):
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in which

it: Selic rate (in month t)

IPCAt(1: inflation (in the last 12 months before month t)
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Indt-1: industrial output growth rate (in month t)
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We work with all variables in logarithmic form
. The Selic rate is set by BCB. The index for industrial production and IPCA were given by IBGE. The potential industrial output growth rate is given by the HP filter. The Libor is the short-term interest rate of United Kingdom and is provided by Ipeadata.

The adoption of IT in June 21, 1999, represents an important structural break, resulting in deep changes in the conduction of monetary policy, which until then was marked by the adoption of an exchange rate targeting regime (Modenesi, 2005: chap. 4 and 5). For this reason, we have chosen to exclude the first six months of IT adoption from the sample, which therefore comprehends the period from January 2000 to December 2010. There were 132 monthly observations, a number much higher than those of the aforementioned works (overcoming the above mentioned problem). Thus, our estimates are considerably more robust.
The estimates of model (I) presented serial correlation in the residuals, as usually happens; in this case, the estimated parameters are inconsistent (Hamilton, 1994), and the results are meaningless. As suggested by MFGM (2002), this problem may be easily overcome with the introduction of another lag of the dependent variable, resulting in model (II):


[image: image22.wmf]ú

ú

û

ù

ê

ê

ë

é

+

-

+

-

+

-

-

+

+

=

-

-

-

-

-

-

t

Dind

t

t

Dipca

t

t

t

t

t

libor

Ind

Ind

IPCA

i

i

i

6

*

1

1

5

*

1

1

4

3

2

1

2

2

1

1

)

(

)

(

)

1

(

a

a

p

a

a

a

a

a

a

4

4

8

4

4

7

6

4

4

8

4

4

7

6

                    (II)

It should be noted that the usual interpretation of the constant term, which according to equation (5) represents the equilibrium interest rate (Item 3.1), does not apply here (see Section 5, pp. 15-6). In our model the equilibrium interest rate is broken down into two components: i) what we may call the pure domestic equilibrium interest rate ((3) in equation (II); that should be added to ii) an external component, given by (a fraction of) the international interest rate ((3libort). This innovation reflects the fact that in a open small economy, like Brazil, domestic interest rate follows the so called interest rate parity rule.

4.2 – Unit root tests
In order to evaluate whether the variables used follow a stochastic stationary process, unit root tests were made. Given the well-known low power of unit root tests (Elder and Kennedy, 2001), we report the results of three different tests to give more robustness to the results.
 Table 7 shows the results of the Augmented Dickey-Fuller test (Said and Dickey, 1984). The null hypothesis (H0) of the test is that the tested series has a unit root (and is not stationary). At the usual levels of significance, we reject H0 both for Dipca and Dind (in both cases at 5%). If we take into account the low power of the test and extend the level of significance to 15%, we can also reject the H0 for the variable Selic. The results of the test, however, does not allow us to reject H0 to variable libor, unless we take 20% as the level of significance.

Table 7 – Augmented Dickey-Fuller Test (ADF)
	Variable
	Lags
	t-Statistic
	P-Value
	Critical value: 5%
	10%

	Selic
	1
	-2.430142
	 0.1355
	-2.883753
	-2.57869

	Dipca
	1
	-3.259937
	 0.0188
	-2.883753
	-2.57869

	Dind
	0
	-2.952180
	 0.0422
	-2.883579
	-2.578601

	libor
	6
	-1.221146
	 0.2028
	-1.943406
	-1.615024


Source: Authors elaboration. Lag lenght selection was based on Schwartz Info. Criteria with max lenght = 12.
Since the power of ADF test is low (Elder and Kennedy, 2001; Bueno, 2008) we have also performed the DF-GLS test (Elliot, Rothenberg and Stock, 1996). The null hypothesis of the test is that the tested series has a unit root. We can reject H0 for Selic and Dind, at 5%; and for Dipca, at 1%. For libor, we cannot reject H0 at the usual levels (Table 8).

Table 8 – Dickey-Fuller GLS Test (DF-GLS)
	Variable
	Statistics t
	Critical Value: 1%
	5%
	10%

	Selic
	-2.026433
	-2.582872
	-1.943304
	-1.615087

	Dipca
	-3.202539
	-2.582872
	-1.943304
	-1.615087

	Dind
	-2.319252
	-2.582734
	-1.943285
	-1.615099

	libor
	-0.267400
	-2.582734
	-1.943285
	-1.615099


Source: Authors elaboration.

Finally, the Kwiatkowski, Phillips, Schmidt and Shin test (1992) – the null hypothesis is that the series is stationary – was used. The purpose of using tests with opposite null is to mitigate the fact that the tests above has but low power (Kim and Maddala, 1998). For the variables Dipca and Dind, H0 is not rejected at the 10% significance level, and for libor, H0 is not rejected at the 1% significance level, which indicates the stationarity of these series; however, for Selic the stationary hypothesis is rejected at 1% (Table 9).

Table 9 – Kwiatkowski, Phillips, Schmidt e Shin Test (KPSS)
	Variable
	Statistics LM
	Critical Value: 1%
	5%
	10%

	Selic
	 0.992916
	 0.739000
	 0.463000
	 0.347000

	Dipca
	 0.323417
	 0.739000
	 0.463000
	 0.347000

	Dind
	0.045902
	 0.739000
	 0.463000
	 0.347000

	libor
	 0.687763
	 0.739000
	 0.463000
	 0.347000


Source: Authors elaboration.

In sum, the results are not very conclusive. This probably arises from the low power of the performed unit root tests. Notwithstanding, in face of the provided set of evidence, we will consider the series are stationary (alike all the reviewed literature).

4.3 – Results

Table 10 shows the main results of the 3 variants of model (II), which takes into account the first and second lags of Selic. They are different only as regards the lags of the Dind variable (the first line shows its present value; the second line, its lagged value; and the last line, the second lag).

Table 10 – Estimates of BCB’s Reaction Function (AR(2)): 2000-2010

	Model
	AR (1) ((1)
	AR (2) ((2)
	Constant ((3)
	Dipca ((4)
	Dind ((5)
	Libor ((6)
	Adju. R2 

	II.1: Dind
	1.741124*

(0.057716)
	-0.774549*

(0.053556)
	-4.30635*** (2.346044)
	0.786957*

(0.280995)
	0.234580 (0.181230)
	0.933836**

(0.425894)
	0.994631

	II.2: Dind (-1)
	1.727800* (0.058157)
	-0.759561* (0.054423)
	-4.30006*** (2.440262)
	0.795660* (0.291371)
	0.315758† (0.217320)
	0.843171*** (0.455975)
	0.994696

	II.3: Dind (-2)
	1.710648* (0.059751)
	-0.743240* (0.056317)
	-4.31925*** (2.370368)
	0.798397* (0.282513)
	0.336203†  (0.214742)
	0.824242** (0.443743)
	0.994723


Standard error in parentheses. * Significant at 1%. ** Significant at 5%. *** Significant at 10%. † Significant at 15%.
Source: Authors elaboration
Amongst the three variants in this model, (II.2) has the best statistical properties. The Breusch-Godfrey test for serial correlation of residuals (LM) is more favorable to model (II.2) than to (II.3). The significance of parameters and regression presented in table 10 is also more favorable to model (II.2).

Table 11 – Breusch-Godfrey Test for Serial Correlation (LM): Model II Class

	Model
	Lags
	F Statistics
	Probability
	Obs. R2 
	Probability

	II.1: Dind
	2
	1.684850
	0.196671
	1.755539
	0.185182

	II.2: Dind (-1)
	2
	2.039466
	0.155757
	2.119101
	0.145472

	II.3: Dind (-2)
	2
	3.601762
	0.060025
	3.696937
	0.054512


Source: Authors elaboration
For the purpose of analysis model (II.2) was chosen and will be referred to simply as “the model”. The estimated reaction function represents very fairly the behavior of BCB. This high adherence results from a high adjusted R2 (0.99), as can also be verified in the reviewed articles (between 0.92 and 0.98).

As the model was estimated for a sample and an equation considerably different from the reviewed works, the results are also different. The main difference regards the degree of inertia of interest rate changes, which is extremely high.  As seen in (item 2.1), interest rate inertia is measured by the weight of the parameters of the autoregressive component(s). In the estimated model, the sum of the coefficients of the two autoregressive terms approaches 1 ((1 + (2 = 0.97), meaning a very high degree of interest rate autocorrelation. In the reviewed works, the weight of the autoregressive component(s) is lower, varying between 0.72 and 0.92.

As shown in item 3.1, a high degree of interest smoothing means reduced sensibility to the state of the economy. In other words it means that, in determining Selic, Copom barely takes into account the state of the economy, defined as inflation (Dipca) and output (Dind) gaps. Intuitively, this shows that, even in the face of a significant drop in inflation and/or a drastic slowing down of the economy, BCB acts very gradually, reducing interest much too slowly and by much too little. This result is quite similar to the ones found by MO (2011).

The insensitiveness of BCB is more serious regarding the output gap. As in the reviewed articles, BCB seems not to pay much attention to output gap: its coefficient is statistically significant only at 10% percent level of significance. The sensitiveness of BCB to deviates of inflation from its target is low, but at least statistically significant (at 1%).

Besides reinforcing the results presented by MO (2011), our estimates represent an relevant innovation with respect to reviewed literature: the inclusion of a measure of international interest rate in the original equation. That is to say, BCB reacts to foreign interest rate when fixing the level of Selic rate.
Finally, as long as the estimated model refers to variables in logarithm, the constant obtained above is meaningless. Howsoever, through a simple algebraic manipulation we can obtain what we call pure domestic equilibrium interest rate. As in all the reviewed articles, the constant is positive and high ((3 = 10.07), showing a very high level of pure domestic equilibrium interest rate. As mentioned above the usual interpretation of the constant term does not directly apply here: this level is lower than in the reviewed articles because we have controlled for foreign interest rates (see next Section 5, pp. 15-6, for the intuition behind). Remind that Selic rate is given by the pure domestic plus the external components. As we will see in the next section, this feature of the reaction function of the BCB is a fundamental brand of conservatism that marks monetary policy in Brazil.

5 – The Pro-Conservatism Convention in Monetary Policy

Evidence presented in section 4 seems to corroborate the thesis according to which there is a pro conservative convention in the formation of Selic rate. Empirical results allow us to conclude that monetary policy is marked by and excess of conservatism.
Evidence was provided showing that BCB sets the Selic rate based in a Taylor rule, aligned with the NCMP. Besides that, BCB’s reaction function has three distinctive features: 1) a high weight of autoregressive components; 2) a high level of the pure domestic equilibrium interest rate. This term is added to the external component, meaning that BCB sets Selic rate aiming at maintaining 3) a very high differential between domestic and foreign interest rates.

Statistical significance of the estimated model allows us to say that BCB follows a Taylor rule, in accordance with the NCMP. As proposed by Nakano (2006), this fact is a key element of the pro conservative convention favouring high interest rates in Brazil. Setting Selic based in a Taylor rule “ties the hands” of BCB and prevents it from targeting another variable than inflation. Additionally, interest rate is considered the unique instrument that should be used to achieve this main target. Consequently, the complexity of inflation dynamics is put aside: inflation is considered to be always and everywhere a demand phenomenon.
It was shown that BCB’s reaction function parameters are singular. For instance they differ significantly from the ones estimated for the US by Clarida, Galí and Gertler (1999).
The first distinctive parameter implies that BCB has stretched much too far the orthodox belief (not discussed here) that interest movement should be gradual. It has practiced smoothing to an extremely high degree, measuring it by the high weight of the estimated autoregressive components. The weight of autoregressive components in BCB’s reaction function ((1 + (2 = 0.97) is considerably higher than the weight of the autoregressive component in the FED’s reaction function, whether in the pre-Volcker era ((1 = 0.68), or in the Volcker-Greenspan period ((1 = 0.79). As mentioned (items 3.1 and 4.3), the counterpart of the high weight of the autoregressive component is the little importance BCB gives to the state of the economy. In the Brazilian case, monetary authorities are quite insensitive to the behavior of inflation and to the level of activity (1 - (1 - (2 = 0.03); unlike the FED, who pays more attention to the economic situation (1 - (1 = 0.21) when it makes any decision.

To say that the BCB conducts monetary policy based on the orthodox belief that interest rate movements should be smooth is nothing new. The agency openly defends this position and the BCB’s conservatism is of the public domain. Its past chairman remarked, for instance, that: “[the] most prudent attitude seems indeed to be the adjusting of the variables more gradually than would be the case if there was complete certainty regarding the economy and the parameters” and, as a consequence, “gradualism will minimize the chance of monetary policy undergoing sudden reversion” (Meireles quoted in Ribeiro, 2008). What does surprise is the BCB’s degree of conservatism. The results submitted show us a Central Bank that is extremely loath to make any movement – however small – in interest.  The agency virtually does not take the state of the economy into account. In short, changes in interest only happen in an excessively gradual rate.
The high inertia of Selic can also be seen in Table 12, which shows absolute variations in Selic rate by magnitude. Copom was indeed each time highly reluctant to alter Selic by more than 0.5 p.p. From January 2000 to December 2010, the Committee met 118 times (ordinarily and extraordinarily). Most of the times, Copom kept Selic unchanged. Variations of up to 0.5 p.p. represent 79% of the total.  The rate varied more than 1.0 p.p. after less than 7% of the Committee’s meetings. No changes were higher than 3.0 p.p., and changes of 3.0 p.p. of magnitude happened in only 2% of the meetings. 

Table 12 – Selic Variations by Magnitude: 2000-2010

	Absolute Magnitude (p.p.)
	Absolute Frequency 
	Relative Frequency 
	Cumulative Relative Frequency 

	0.00
	48
	40.7
	40.7

	0.25
	13
	11.0
	51.7

	0.50
	32
	27.1
	78.8

	0.75
	9
	7.6
	86.4

	1.00
	8
	6.8
	93.2

	1.50
	4
	3.4
	96.6

	2.00
	1
	0.8
	97.5

	2.50
	1
	0.8
	98.3

	3.00
	2
	1.7
	100.0

	Total
	118
	100.0
	-


Source: Authors elaboration from data of BCB.

However, inertia is not sufficient to explain the conservatism in monetary policy. Indeed, inertia is symmetric: a rise in inflation – or in the output gap – also does not cause an abrupt and significant hike in the basic rate.
The second distinctive parameter of estimated reaction function, tells us that BCB is not only averse to change Selic. The main element of his conservatism is the high level of the so called pure domestic equilibrium interest rate. The estimated constant term ((3) is 10.07% p.y., a very high value (Graph 1). It means that if the inflation target is systematically attained (Dipca = 0) and output systematically equals its potential (Dind = 0)
, Selic would converge to 10.1% plus the external component, given by a fraction of the actual level of libor, ceteris paribus.
 That is to say that, when setting Selic rate, BCB aims at keeping a interest rate differential (or spread) around 10 p.p. with respect to international interest rate (measured by Libor), which is the third distinguished characteristic of BCB reaction function.
For instance, to achieve the (average) level of interest rates used in developing countries during the analyzed period, which is around 6.0% p.y., it would be needed a permanent and drastic deflation of 9,5%, ceteris paribus (i.e., Dipca = - 9.5%, for all t, given the actual behavior of Dind and libor). Alternatively, it would be necessary a huge and perennial output gap of 25%, ceteris paribus (i.e., Dind = -25.0%, for all t, given the actual behavior of Dipca and libor).
The high level of pure domestic equilibrium rate – and the relevance attributed to the external component by BCB when setting Selic – can also be illustrated by others simulations. For instance, if we suppose that libor also equals zero (Dipca = Dind = libor = 0, for all t), Selic would converge to 10.1%, ceteris paribus (dashed line in Graph 1). Alternatively, if libor equals 4.0% (Dipca = Dind = 0 and libor = 4%, for all t), Selic would converge to 13.8%, ceteris paribus (solid line).

Graph 1 – Simulations of Selic for Dipca = Dind = 0
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Source: Authors elaboration.

Our results contradict the current widespread idea that the Brazilian equilibrium interest rate has recently experienced a sharp decline (especially after 2008). According to our model, the reduction of Selic reflects nothing but the abnormal decline of foreign interest rates – following the subprime crisis. As pointed out above, the interest rate in our model has two components: a pure domestic equilibrium interest rate and an external component. The first component remains stable and very high (10.1%). As a comparison, roughly estimatives for United Kingdom and United States cases suggest that their domestic equilibrium interest rate were, respectively, and 1.14% and 1.48%
. Consequently, one can expect that when the international interest rate converge to their normal levels, Selic will accordingly be raised by BCB.
The second component (given by a fraction of Libor) varies systematically according to BOE’s decisions. The external component of Selic rate has a great weight in the estimated equation and is highly significant. Amongst the non autoregressive terms, the libor-elasticity of Selic is the greater. This means that BCB reacts more intensively to changes in foreign interest rates than to changes in output and in inflation gaps. Indeed, we can see in Graph 2 that the recent reduction of Selic rate could be largely attributed to the decline in foreign interest rates – keeping the spread between them roughly constant.

Graph 2 – Trends of Selic and Libor (Hodrick-Prescott filter): Jan/2007-12/2010
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In fact, the maintenance of a high differential (or spread) between domestic and foreign interest rates has been used by BCB as the main instrument of price stabilization since the adoption of IT. This is the third main feature of estimated BCB’s reaction function highlighted above. This high spread has two main implications: stimulates the inflow of foreign capital, which finances the Brazilian balance of payments, and is one of the main causes of the overvaluation of real (Bresser-Pereira, 2010a; 2010b).

In fact overvaluation of real has been a key element in price stabilization. As Araújo & Modenesi (2010a; 2010b) has shown, the exchange rate is the main channel of transmission of monetary policy, since adoption of IT. It should be noted that the overvaluation of real largely explains the recent deindustrialization process (Bresser-Pereira, 2010b). As pointed out by Erber (2011) the overvaluation of real is the other side of coin of the high level of Selic rate (item 2.2).
6 – Conclusion

This article reinforces and expands the results shown by MO (2011), with the novelty that evidence was provided showing that BCB reacts to foreign interest rates when setting Selic. This means that BCB has reduced autonomy when setting its rate. In this sense Selic is not only endogenous to domestic conditions (inflation and output gaps) but also to foreign interest rate (measured by Libor). 

Summing up, our results favor the thesis according to which BCB policy is ruled by a pro conservative convention materialized in the adoption of a Taylor rule which has three distinctive features: 
1) high degree of interest rate smoothness;

2) high pure domestic equilibrium interest rate; and

3) high interest rate differential.

Items (2) and (3) largely explain the overvaluation of real, a key element of price stabilization in Brazil during the analyzed period. Our results also contradict the current widespread idea that Brazilian equilibrium interest rate has recently experienced a sharp decline. The reduction of Selic reflects nothing but the abnormal decline of foreign interest rates – resulting from the subprime crisis. In other words, the view that the fall in Selic results from an improvement in the fundamentals of Brazilian economy is quite fallacious according to our model.

BCB reacts more intensively to changes in foreign interest rates than to changes in output and in inflation gaps. The recent reduction of Selic rate is largely attributed to the decline in foreign interest rates – keeping the interest rate differential roughly constant. In a few words, BCB has not changed its behavior and one can say that it is still setting Selic based on the so called pro conservative convention.
Finally it must be said that our results still need to be furthered. The body of evidence presented, though robust, needs to be improved. Therefore, a note of caution is warranted concerning the conclusions presented: in face of the importance of the consequences involved, further studies are still called for.
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� See also Chavance (2007) and Dequech (2008). Erber (2008b) applies the concept to Brazilian case.


� See Moore (1983; 1985b; 1986; 1991a, 1991b), Pollin (1991), Lavoie (2006), Dow (2006) and Howells (2006).


� Andrade and Divino (2001) use a sample that goes from 08/1994 to 03/1999; Salgado, Garcia and Medeiros (2005) deal with the 07/1994-12/2000 period. Muinhos (2004) estimates a Taylor rule anplified by the includion of the exchange rate – proposed by Ball (2000) – in a paper aimed at evaluating the Brazilian economy’s pass through after the January 1999 devaluation. On the importance of the exchange rate to emerging economies that practice IT, see Mishkin (2000).


� Where ln(yt)= ln(yt +100). Note that the estimated coefficients represent the variable-elasticity of Selic.


� All tests have been made using the test equation with an intercept and without a trend. As Elder and Kennedy (2001) have suggested, this option results from the observation of the graphics of the series, which does not present a clear trend.


� From here, Selic, Dind, Dipca and libor refer to the level and not to the logarithmic form.


� The simulations presented here assume the constancy of all relevant parameters of BCB’s reaction function (model II.2).They do not constitute a model for forecasting the Selic.


� It’s important to note that the 2008’s financial crisis reduced these patamars.
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