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1. Introduction  

 

The crisis of subprime mortgages in the United States, started in mid-2007 and 

intensified in the last months of 2008, after the bankruptcy of Lehman Brothers, put an 

end to that internationally favorable situation the Brazilian economy seems to have 

taken advantage of in the last years. Since September 2008, a significant decrease has 

been witnessed in the international liquidity. Credit lines for exports dramatically 

shrank, slowing down export expansion, while a generalized increase in risk aversion 

produced an outflow of liquid capital from Brazil of the order of US$ 11 billions in the 

months of October to December 2008. Because of capital movements, between July 

(valley of the exchange rate series) and December (peak of the series) 2008, the 

Brazilian currency was devalued by 50% against the US dollar; the depreciation in the 

year was 34%. Panic has spread throughout the country’s banking system as a combined 

result of all such factors, leading to a further drastic reduction in credit to families as 

well as to firms. This sort of credit evaporation had as a consequence a strong 

deceleration in the growth pace of consumption and the otherwise already announced 

hold on a number of investment projects. As overall result, the Brazilian economy had a 

0.2% of fall in its GDP in 2009 compared to 2008.   

The objective of this chapter is to show that a Minskian crisis happened in Brazil 

in the last quarter of 2008 due to the burst of a speculative bubble on exchange rate 

market in a setting characterized by the widespread use of exchange-rate derivatives by 

non-financial firms. The speculative bubble was the result of growing confidence about 

the external robustness of Brazilian economy in face of the high level of international 

reserves, macroeconomic stability and the adoption of a floating exchange rate regime 

that was supposed to isolate the economy from external shocks. This growing 

confidence produced a huge exchange rate appreciation which induced non-financial 

firms to seek for alternative sources of income in order to compensate losses in the 

external competitiveness. One of the sources founded was the use of exchange-rate 

derivatives as a device for obtaining loans from the banking sector at lower rates.  After 
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the bankruptcy of Lehman Brothers, nominal exchange rate suffered a devaluation of 

50% in few weeks, causing large losses for non-financial companies in Brazil due to the 

existence of these kind of contracts.  

Estimates of BIS about these losses showed that they could have reached 2% of 

Brazilian GDP. Although foreign reserves in Brazil were more than sufficient for 

stabilize nominal exchange rate (US$ 200 billion just before crisis), Brazilian Central 

Bank allowed a sudden and huge devaluation of domestic currency, with destabilizing 

effects over the private sector. As a consequence of these losses, Brazilian banks 

reduced the rate of credit expansion, producing a large fall of money supply (high 

powered money and M1). Due to the huge contraction of money supply and banking 

credit, industrial output had fallen 30% in the last quarter of 2008, causing a contraction 

of almost 14% of GDP.    

But the financial fragility caused by exchange-rate derivatives is only one part of 

the story of the Brazilian Crisis. Another important element is the unjustifiable delay of 

Brazilian Central Bank to reduce short-term interest rates in an environment of 

catastrophic fall of industrial output.  Indeed, Brazilian Central Bank only began the 

process of reducing short-term interest rates in January of 2009, three months after the 

bankruptcy of Lehman Brothers. This time delay of monetary policy was an important 

cause of the liquidity contraction of the Brazilian banking sector in the last quarter of 

2008, contributing for the severity of the crisis in Brazil. This behavior of the Brazilian 

Central Bank is the consequence of the extremely rigid Inflation Targeting Regime 

adopter in Brazil in 1999. This excessive rigidity is clearly shown by the fact that 

Brazilian Central behave in an asymmetric way in relation to the risks of target loss and 

fall of level of output. In December of 2008, or even in October, the balancing of risks 

between inflation and recession showed clearly that the risk of output contraction was 

much higher than the risk of inflation target loss. So the Central Bank could reduce the 

short-term interest rate in the meeting of October of COPOM (Comitê de Política 

Monetária). Instead, Central Bank adopted a strategy of “wait and see” the new 

information about the fall of output before decides about the reduction of interest rate. 

When Central Bank finally decided to reduce the short-term interest rate, it was too little 

(just 100 base points) and too late (Serra, 2009).  

The chapter is organized in seven sections, including the present introduction. In 

section 2, we present briefly the theory behind derivatives and analyze the specific case 

of reverse exchange rate swaps in Brazil. In section 3, we analyze how exchange-rate 
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derivatives created a Minskian financial fragility for Brazilian firms and the 

responsibility of Brazilian Central Bank in aggravating the impact of the word financial 

crisis in Brazil. Section 4 is dedicated to an empirical analysis of the Central Bank of 

Brazil reaction function in order to show the excessive rigidity of the Inflation Targeting 

Regime in Brazil. Section 5 presents a brief proposal for regulation of derivatives and 

section 6 presents a proposal for a more flexible monetary policy in Brazil. Finally, 

section 7 concludes the chapter.  

 

2 – Exchange Rate Derivatives: Theory and the Brazilian case.  

2.1 An overview on derivatives 

Derivatives are financial instruments whose value derives from a market value 

of a security or pool of securities. An important feature of these instruments is called 

contingent claims. As the asset value is derived from the performance of other 

underlying assets, changes in base asset prices changes the market value of the 

derivative. The right is contingent because the owner of the asset has the right to 

exercise it. Thus, if the holder of the derivative has, for example, a call option on a 

stock, it will exercise its right by a certain date if the market value of this action is 

greater than the value set by the option. If the market value is less than the contracted 

amount it will be more advantageous for the agent to buy such assets in the market. To 

establish this right and to gain the flexibility to buy this asset at a predetermined price 

one has to pay a price for this freedom. Another important feature that differentiates 

derivatives from other financial instruments relates to the high leverage that exists in 

these markets, which may result in losses greater than the contracted amounts. 

Moreover, the speed of transactions with derivatives is extremely high (the agents can 

quickly discard their positions).  

The main reason for the existence of derivatives is due to uncertainty about the 

future price of assets. In most models of derivatives pricing such as, for example, in the 

Black-Scholes model, the concept of uncertainty used is probabilistic, which differs 

radically from the vision of strong uncertainty established by Keynes and Knight (see 

Shimidt, 1996). In this model, for example, the data needed to evaluate the price of an 

option is exactly the current price of the asset, the exercise price of the option, the 
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remaining time to maturity of the option, the interest rate risk-free (in case of Brazil 

CDI1), the standard deviation of the annualized rate of return of the price of the asset 

base and the table of normal distribution. For this approach, as the model for pricing 

options based on probability distributions, the agent has, for example, a perfect 

contingency plan. All possible outcomes are considered by the model and have an 

associated probability. Furthermore, the rate of return on risk-free asset is assumed 

independent and identically distributed in time, giving the estimates of variance past 

good forecasting tools. In particular, models based on risk evaluation  assume, 

ultimately, a methodology similar to those established by  Arrow-Debreu (1954) and 

McKenzie (1959). In other words, market participants share the same information so 

that the competitive equilibrium is always guaranteed. Moreover, the information that 

an individual or firm are not affected by the information available on the market and can 

not be changed for any actions taken, including those related to the acquisition of more 

information (Stiglitz, 1993).  

The big problem with this approach is that the stock price and other financial 

assets exhibit more complex behaviors than those that arise from geometric Brownian 

motion. According to Dixit and Pindick (1993), a Brownian motion or Wiener process 

is a stochastic process in continuous non-stationary time subject to three key properties: 

(i) it is a Markov process, (ii) changes at any moment at a finite interval of time assume 

a normal distribution, in which the variance grows linearly with time, (iii) it has 

independent increments of change over time. The big problem with this, according to 

the authors, is to find variables in the real world that can be modeled according to those 

assumptions. 

 

2.2 The Economic Reasons for Using Derivatives: a review of the literature.    

 

In the perfect world of Modigliani and Miller (1958) there is no reason for 

economic agents to use derivatives since capital structure is irrelevant for firms´ 

investment decisions.  However, in the real world it is observed a huge increase in the 

use of this type of financial instruments. According to BIS (Bank for International 

Settlements) data the amount of operations with derivatives increased 838% in the 

                                                           

1 Brazilian interbank interest rate.  
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period between June of 1998 to June of 2009, reaching a value of US$ 605 billion. 

Figure 1 below shows the evolution of derivatives operations in all-over the world.  

FIGURE 1 ENTERS HERE  

 Conventional theory of finance states that firms use derivatives in order to 

reduce potential losses and expected costs generated by changes in the price of assets, 

increasing the coordination between cash flows and inflows. The volatility in the prices 

of assets can produce situations where firms are not able to meet their financial 

commitments. In this setting, risk management can reduce the probability of these states 

of nature to happen, reducing the expected costs associated to these events (Smith and 

Stultz, 1985, Stulz 1996).  

 To get the argument more precise, let us define  as the value of a firm that 

does not do hedge operations, where  describes the vector of state variables that can 

change the market value of the firm.  In this setting, two identical firms a and b may 

have different market values depending on their hedge policies. Firm a will be more 

protected against state variable i than firm b if the absolute value of covariance of 

market value of firm a with state variable i is lower or equal to the one held by firm b. 

This means that hedge operations reduce the dependence of market value of the firm to 

state variables. To be more precise, firm a will be more hedged that firm b if the 

absolute value of the co-variance of the market value of firm a compared to a firm 

without hedge but with the same portfolio, capital structure and production is lower or 

equal than the one exhibited by firm b.  

Smith and Stulz (1985) shown that with risk management, the expected utility of 

wealth of a risk-averse manager is significantly affected by the variance of firms 

expected profits. In this setting, a risk-manager will buy derivatives contracts if he/she 

believes that is less costly to buy a hedge contract than to fully take the risk of changes 

in the price of assets. This means that there is a positive relation between portfolio 

management and the decision to buy derivatives. Froot et al (1993), in turn, shown that 

if capital markets are imperfect then there is a relation between investment opportunities 

and hedge activities. A similar result is reached by Geczy et al (1997).  

Brown (2001), based in a sample of small, medium and big corporations in the 

United States, showed that the costs of maintaining and operating a structure of 
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derivatives are substantial, specially regarding the management of exchange-rate risks. 

According to him, the annual cost of holding hedge positions in exchange-rate market 

for the biggest corporation in the sample was US$ 3.8 millions, being US$ 1.5 million 

due to operational costs and $2.3 millions due to transactional costs. The author also 

pointed that the net benefit of this derivative program for the firm under consideration 

was US$ 5 millions. Finally, he concluded that standard theories of risk management 

are insufficient to explain the real motivations of the firms to adopt derivatives.  Gauzy 

et al (1997), in turn, based in a sample of  372 non-financial firms listed at Fortune in 

1990, concluded that firms with high growth potential but low access to internal and 

external finance were more likely to use derivative contracts. According to the authors, 

this result is consistent with the hypothesis that hedge operations can reduce the costs of 

investment decisions under uncertainty. More precisely, hedge operations can reduce or 

even eliminate problems related to underinvestment (Myers, 1977; Garven and 

MacMinn, 1993)  

2.3 - The Reverse Exchange Swap Contracts of Central Bank of Brazil  

The exchange market is without doubt the largest financial market in the world and 

which has the largest number of traders. In general, the main currency derivatives are 

futures, options, swaps and forwards. The foreign exchange market in Brazil is divided 

basically in three vectors. The first one is the primary market exchange in which agents 

buy and sell currencies, especially the exporters and importers to honor its commitments 

in foreign currency. At this market are included unilateral money transfers from abroad. 

In this situation, the position of banks is always passive in relation to the agents since 

they only guarantee the supply and demand of foreign exchange for these operations. 

The second is the inter-bank market in which banks transact foreign exchange among 

themselves. In this sense, the operations may be hedging, arbitrage or speculation. 

Indeed, banks can take both long positions in foreign currency (when betting on the 

devaluation of domestic currency) but also sold (when betting on the appreciation of 

local currency). Finally, there is the derivatives market: futures, options, swaps and 

forwards, which may also be hedging, arbitrage or speculation.  

As we known, the monetary authority performs exchange market interventions 

both to regulate the level of the exchange rate but also to reduce its volatility. This 

intervention can occur both in the primary market as well in the derivatives market, 

particularly with the supply of swaps. A swap contract is a derivative transaction in 
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which there is trade of rates. In a foreign exchange swap the Central Bank commits 

itself to pay the variation of exchange rate to financial institutions in exchange for the 

receipt of the change of inter-bank interest rate. In other words, in these operations the 

Central Bank buys foreign exchange swap contracts (tip exchange coupon) and the 

institutions that acquired such a contract takes “sold position” in DI.  

In periods of huge appreciation of Real – the Brazilian currency - monetary 

authority has reversed this process and started to adopt the so-called reverse exchange 

swap transactions. In these reverse contracts financial institutions receive the change in 

interest rate and the central bank receives the results of changes of currency values. 

Thus, when conducting auctions of reverse swaps, the Central Bank is in fact forcing a 

depreciation of the domestic currency. 

Given this scenario, a very pertinent question is the following one: why make 

interventions in the foreign exchange market through derivatives if these interventions 

can take place through the primary market? Since 1999, Brazil adopted an Inflation 

Targeting Regime with floating exchange rate. Under this framework, direct 

interventions in the exchange rate market will generate a high cost for Treasury for 

conducting the so-called sterilization operations that are required to hold short-term 

interest rate at a level compatible with the target for inflation. In an intervention in the 

spot market of foreign currency, Central Bank injects Reais expanding the monetary 

base. To keep the short-term interest rate constant, it is required a second operation, 

selling bonds to the private sector. Therefore, instead of adopting capital controls 

inflows to avoid the adverse effects of currency appreciation on the Brazilian economy, 

the Central Bank chose to adopt the expedient of selling reverse currency swaps. In 

practice, these operations are equivalent to a purchase of U.S. dollars in the futures 

market and thus ultimately push up the price of future dollar, preventing the fall of the 

forward premium and high foreign exchange coupon. As result, this operation, at least 

in theory, does not stimulate the inflow of additional dollars, but has a fiscal cost 

associated with the return of DI and also the exchange rate appreciation.  

Indeed, in September 2008, reverse contracts held in Brazil amounted R$ 40 

billion, and the exposure of the country in American dollars at the end of January 2009 

was approximately R$ 28 billion. Looking in more detail the figures presented in Table 

I, we can better understand the spread of economic crisis in the Brazilian economy and 

how the reverse exchange swap contracts play an important role in this process. Until 



 8 

July 2008, the result of foreign exchange swap operations was negative from the 

standpoint of the Central Bank, amounting losses of R$ 6 billion from January to July 

2008. Since the derivative contract is bilateral one, the loss of the monetary authority 

translates into earnings of the counterpart, constituted of both banks and also exporting 

firms who have just endured sizable losses with the devaluation of the height of the 

crisis. 

From these reasons, it is possible to answer some questions that most intrigued 

Brazilian economists over the past three years, namely: how exporting companies were 

surviving with a strong exchange rate appreciation that occurred during the period 2005-

2007? They were offsetting operating losses with financial revenues from foreign 

exchange derivative contracts being facilitated by a friendly environment evidenced in 

the domestic market. Exporting companies conducted excessive forward target 

operations, making a double bet on appreciation. In the first bet, companies sold U.S. 

dollars to banks through an instrument called forward. In other words, in this operation 

firms undertake a classic operation to sell U.S. dollars in the forward market, betting on 

currency appreciation in order to gain the interest of the operation, receiving thus a 

financial income. In the second operation (bet) firms sells U.S. dollars to banks again in 

the future market through the sale of call options short, giving banks the right to buy 

U.S. dollars in the future at a predetermined price.  

According to data from the Brazilian Central Bank, from January to August 2008, 

the flow of dollars into the country was positive at $ 14.38 billion. Only in the first nine 

days of October 2008, the balance shown was positive at U.S. $ 1.604 billion, resulting 

in a surplus in trade of US$ 1.304 billion and a balance, also positive, at US$ 299 

million in financial transactions. Faced with these data, we can not say that in the first 

months of the crisis (August-October 2008) there was a capital flight from the country. 

What was revealed was a huge demand for dollar by Brazilian companies with the goal 

of honoring the positions taken in the forex market.  

The mechanism behind this depreciation is extremely perverse. If we imagine that 

there is a continuum of options for market sales, as the dollar depreciates, new 

companies are forced to buy U.S. dollars in the spot market to fulfill contracts for the 

sale of uncovered options, exerting strong pressure on demand for dollars. As the 

Central Bank has not exercised - in time - the role of regulator of the monetary system 

through dollar sales on the spot market in order to contain the process of price increases, 
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the banks again exercised its right to purchase the U.S. currency, still pressing over the 

dollar. This process only subsided with the return of the auctions of foreign currency. 

Indeed, at the height of the crisis (August-October 2008) the Brazilian Central Bank 

earned about R$ 12 billion, behaving like a private bank rather than regulatory system. 
 

3. The Arrival of World Financial Crisis in Brazil.         

 

In the last quarter of 2008 and first quarter of 2009, the effects of world financial 

crisis reached the Brazilian economy. In the United States the financial crisis had its 

origins in the burst of the speculative bubble in housing market, fed mainly, but not 

solely, by the sub-prime mortgages.  In Brazil, however, financial crisis had its origins 

in the burst of a speculative bubble in the exchange rate market after the bankruptcy of 

Lehman Brothers and in the successive errors of Brazilian Central Bank in the 

conduction of monetary policy. Contrary to what was expected by the advocates of the 

floating exchange rate regime, the sudden and fast devaluation of nominal exchange rate 

after the bankruptcy of Lehman Brothers produced destabilizing effects over Brazilian 

economy. Many firms of the industrial sector, mainly those ones that conducted export 

operations had huge losses with the devaluation of Real.   

 As we have already seen in last section, many Brazilian firms engaged in target 

forward operations, making a double bet in exchange rate appreciation. These high 

speculative operations in the exchange rate markets had the objective of compensate the 

losses that export firms had with the over-valuation of exchange rate in the period 2005-

2007. In fact, as it is shown by figure 2 below, in the third quarter of 2007, the real 

effective exchange rate in Brazil showed an overvaluation of 25% in respect to its 

equilibrium value.   

FIGURE 2 ENTERS HERE    

In this setting we can see the first error of Brazilian Central Bank in the 

conduction of monetary policy in this period. Instead of using the device of capital 

controls to avoid the exchange rate overvaluation, monetary authorities in Brazil choose 

to use an exotic financial instrument (the reverse exchange rate swap), what only 

increased the financial fragility of the private sector since it induced firms to get 

involved in highly speculative operations in exchange rate markets.   
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It is important to emphasize that the huge depreciation of nominal exchange rate 

after the bankruptcy of Lehman Brothers was not the result of capital flight or the 

reduction of international credit lines for Brazilian firms, but the consequence of an 

increase in the precautionary demand of foreign currency in order to face the debt 

commitments of exchange-rate derivatives. In fact, according to Central Bank data, 

from January to August of 2008, the flow of external currency to Brazil was positive in 

US$ 14.38 billion. In the first nine days of October, the currency flow to Brazil continue 

to be positive reaching US$ 1.604 billion, as a result of a surplus of US$ 1,304 billion in 

trade operations and US$ 299 million of surplus in financial operations.  

Given these data, we can state that in the first months of the crisis (August to 

September) there would not a capital flight from Brazil. What happens was a huge 

increase in the demand for foreign currency by residents in order to fulfill their 

commitments in the future and derivative markets. As we can see in figure 3, in 

September there is a huge depreciation of exchange rate but the exchange rate market 

had exhibited a positive surplus superior of US$ 2 billion. This dynamics of the 

exchange-rate and the surplus on exchange rate operations can only be explained as a 

result of a strong increase in the demand for foreign currency by residents in the spot 

market.  

FIGURE 3 ENTERS HERE 

The stubborn resistance of the Brazilian Central Bank to intervene in the 

exchange rate market in the first days of the Crisis allowed monetary authorities in 

Brazil to profit US$ 6,507 billion in September with exchange rate derivatives. 

However, private firms as Aracruz and Sadia had heavy losses2 with this kind of 

financial instruments.   

As a result of these losses, there was a significant increase in the credit risk of 

firms of the productive sector. This situation, worsened by the uncertainty generated by 

the world financial crisis, made Brazilian banks to reduce the supply of credit, mainly 

                                                           

2 Many Brazilian companies showed significant losses due to foreign exchange derivative transactions in 
2008, among them: Sadia annual losses of R$ 2.48 billion; Aracruz annual losses of R$ 4.20 billion. CSN, 
despite not having registered losses, lost US$ 1.3 billion in a single derivative operation that has reduced 
its profit by 94% to R$ 40 million. Another group of companies that suffered severe losses were the 
alcohol plants, reaching a record R$ 4 billion. For more details see Aracruz (2009), Sadia (2008) and 
Financial Web (2008).  
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for the finance of working capital of firms and consumption expenditures of households 

in durable goods, like automobiles.  This credit crunch produced a sharp increase in the 

banking spread, as we can see in figure 4 below.    

FIGURE 4 ENTERS HERE  

               Between September and October of 2008, Brazilian Central Bank committed 

another mistake in the conduction of monetary policy due to its incapacity to deal with 

the systemic effects of the increase in the liquidity preference of banks. We have 

already told that the huge losses caused by the exchange rate depreciation have 

increased the credit risk of the productive firms. The standard reaction of banks – as the 

one of any economic agent – to an increase in the level of uncertainty is to increase the 

liquidity preference; i.e. the posetion of highly liquid assets, easily convertible in means 

of payments.  In the case of banks, reserves are the highly liquid assets. In this setting, it 

was observed a simultaneous movement of credit contraction and increasing in the level 

of banking reserves. These ones jumped from R$ 39.232 in September to R$ 40.134 

thousand in October, that is a 2% increase in just one month.  

 Brazilian Central Bank decided to deal with the problem of increased liquidity 

preference of banks by means of a partial liberation of reserve requirements over 

demand deposits. In September, the total amount of reserve requirements of banks was 

R$ 117.971 thousand. This value was reduced to R$ 96.923 thousand in October. The 

intention of the Brazilian Central Bank with this policy was to induce banks to return to 

the pre-crisis level of credit by means of a considerable increase in the level of liquidity 

of the banking sector as a whole.   

 This policy could be successful in order to increase the aggregate level of 

liquidity of the banking sector if it was done in simultaneous with a major reduction of 

the level of short-term interest rates. As it is well known by any under-graduate student 

of monetary economics, for the banking sector as a whole, banking reserves can only 

increase if Central Bank decides to increase its balance sheet, buying foreign currency 

or bonds from the private sector (Carvalho et al, 2000). When Central Bank buys bonds 

in the secondary market (or foreign currency in the spot market), it increases the 

monetary base, what allows banks to expand their credit operations due to its effects 

over the level of banking reserves.  However, the side effect of an increase in the 

monetary base is a reduction in the level of short-term interest rate.  
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From this reasoning we can conclude that for Central Bank to increase the level 

of liquidity of the banking sector as a whole, it is necessary not a reduction in reserve 

requirements, but an increase in the monetary base, what demands a reduction of short-

term interest rate. However, Brazilian Central Bank refused to reduce short term interest 

rates until January of 2009, three months after the arrival of the world financial crisis in 

Brazil!  This forgiveness of an elementary principle of monetary economics by 

Brazilian Central Bank resulted not only in the ineffectiveness of the reduction of 

reserve requirements as an attempt to restore the level of liquidity of Brazilian banks, 

but also contributed for liquidity destruction. In fact, the total amount of banking 

reserves (including reserve requirement in the Central Bank) was R$ 157.294 thousand 

in September of 2008. Next month, total reserves was reduced to R$ 137.057 thousand, 

that is, a fall of 12.86% in just one month. The liquidity of banking sector as a whole 

was dramatically reduced in a very short period of time.  

The liquidity reduction of the Brazilian Banking sector was the consequence of 

the realization of non-sterelized interventions of the Central Bank by means of selling of 

international reserves in the exchange rate market after October of 2008 (see figure 5). 

It is well known that all the times that monetary authority sells foreign currency in the 

spot market, it produces a contraction of the monetary base. To avoid this effect, Central 

Bank must buy bonds from private sector in order to sterelize the contraction of the 

monetary base.  The problem is that Brazilian Central Bank does not do this second 

operation in the required magnitude to avoid a contraction of the monetary base, since 

banking reserves showed a clear reduction in the period between October of 2008 and 

January of 2009, as it was shown by Figure 76below.   

FIGURE 5 ENTERS HERE  

FIGURE 6 ENTERS HERE   

              In a setting of a huge decrease in the liquidity of the banking sector as a whole 

how banks could be supposed to increase their credit operations to its pre-crisis level?  

The reaction of Brazilian banks to the change in the liquidity conditions were precisely 

what could be expected from then based on elementary principles of monetary 

economics; i.e. the contraction of banking credit.  
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 The credit crunch together with the negative effect of a tight monetary policy 

over expectations of entrepreneurs and households had catastrophic effects over the 

time path of industrial production. As we can see in figure 7 below, industrial output 

showed a contraction of 2% in October, 7% in November and more than 12% in 

December compared to the same period in 2007.   

 

FIGURE 7 ENTERS HERE 

 

     Although these data had only be published in January of 2009, Brazilian Central 

Bank surely had a previous knowledge of then before the last meeting of Monetary 

Policy Comite (COPOM) of 2008, done in the first days of December. However, instead 

of begin a huge reduction of short-term interest rate in order to minimize the effects of 

financial crisis over Brazilian economy for 2009, COPOM had decided to hold interest 

rate constant at 13.75% p.y, based in the argument that remained some risks of inflation 

acceleration due to the pass-though effect of exchange rate devaluation over domestic 

prices. This was the third error committed by the Brazilian Central Bank. Since October 

of 2008, inflation expectations collected by Central Bank in Boletim Focus had been 

continuously revised downwards. In the beginning of 2009, all data shown that actual 

inflation could be lower than the target of 4.5% p.y pursued by the Monetary Authority 

as it really happened since actual inflation was 4.3% in 2009.   

 In the first meeting of COPOM in 2009, Central Bank of Brazil had finally 

decided to reduce the level of short-term interest rate in 1 p.p.  The magnitude of the 

reduction, uncommon in the recent history of monetary policy in Brazil, was a clear 

recognition of the Brazilian Central Bank about the errors committed in the operation of 

monetary policy in the last quarter of 2008. It was important to notice that few days 

before the bankruptcy of Lehman Brothers, Central Bank of Brazil had increased the 

short term interest rate from 13% p.y to 13.75% p.y. In that time, the fallen in 

commodity prices (Figure 8), initiated two months before the  bankruptcy of Lehman 

Brothers , showed that the effect of exchange rate devaluation over inflation will be 

smaller of zero, but the Brazilian Central Bank insisted in the rout of monetary 

tightening.  As a consequence of the error committed in September, the Central Bank 
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became morally incapable to reduce the short-term interest rates in the meetings of 

October and December. This persistence in error made short-term interest rate to be held 

in an extremely high level for a setting of liquidity crisis, credit crunch and output 

contraction all-over the world.  

FIGURE 8 ENTERS HERE  

 The evaluation errors about the effects of the crisis over Brazilian economy by 

Central Bank were caused, however, by the excessive rigidity of Inflation Targeting 

Regime in Brazil. This excessive rigidity is clearly shown by the fact that Brazilian 

Central behave in an asymmetric way in relation to the risks of target loss and fall of 

level of output. In December, or even in October, the balancing of risks between 

inflation and recession showed clearly that the risk of output contraction was much 

higher than the risk of inflation target loss. So the Central Bank could reduce the short-

term interest rate in the meeting of October of COPOM.  Instead, Central Bank adopted 

a strategy of “wait and see” the new information about the fall of output before decides 

about the reduction of interest rate. However, a “wait to see” strategy is not only a good 

policy for inflation control, but also for output stabilization, which is an element of 

objective function of policy maker, even under an ITR3. Monetary authority must 

anticipate movements of inflation and output in order to minimize the volatility of short-

term interest rate and increase the welfare of society4. In the case of Brazil, Central 

Bank, however, always act promptly in order to avoid the risk of output loss, but choose 

to “wait and see” if output would fall or not. This shows an excessive rigidity of ITR in 

Brazil, rigidity that is demonstrated by the low care about the effects of monetary policy 

over the level of economic activity.   

4  – Why Brazilian Central Bank is so conservative in the conduction of monetary 

policy?5      

In the last section we argue Brazilian Central Bank appears to have an “excessive 

care” with the rate of inflation, what caused an excessive delay for loosening monetary 

policy in a context of world financial crisis. We will now argue that empirical evidence 

points out that Brazilian Central Bank utilizes the short term interest rate as a tool 

                                                           

3 See Blinder (1999).  
4 See Gali (2008).  
5 This sections relies largely on Oreiro et al (2007).  
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against inflationary pressures originating, at the end, from cost pressures that derive 

from changes in the nominal exchange rate. Our estimation of the reaction function of 

the Central Bank, while exhibiting this pattern of behaviour of the monetary authority, 

also highlights the existence of a high degree of aversion against inflation, something 

that further increases the level of interest rate required to ensure the convergence of 

inflation to its long run target values. 

To support such interpretation, we will now estimate the relevance of the 

exchange rate in the reaction function of the Central Bank, using an Autoregressive 

Vector (VAR) model. To do this we have to identify the causality relation between the 

principal variables that enter the determination of the interest rate. These variables will 

be: interest rate (Selic) set by the Central Bank; the Extended Consumer Price Index 

(IPCA), calculated by the Brazilian Institute of Geography and Statistics (IBGE); the 

exchange rate Real/US Dollar as results from Institute of Applied Economics 

(IPEADATA); the inflation expectations that are monitored in the Boletim Focus of the 

Central Bank; finally the monthly value of the degree of capacity utilization from 

IPEADATA.  

With this we will be able to estimate the dynamics of the determination of the 

Selic rate in the period July 2001 to April 2008, in particular trying to quantify the 

relevance of exchange rate for monetary policy. Our choice of time period was 

determined by the aim of discarding the earlier two years of inflation targets regime, 

and analysing the behaviour during a time interval characterised by an already 

consolidated regime with monetary anchor. 

4.1 The estimation of the dynamics of determination of the Selic rate  

The VAR methodology used hereafter, is utilized also by the Central Bank to 

estimate the expectations of IPCA and industrial production. It can also be used as a 

decision support in monetary policy6.  

First, tests for stationarity of the time series were applied, taking into account the 

degree of integration, the lagged structure of the series and the specification of the 

intercept and trend, to avoid problems of spurious results leading to incorrect 

interpretations. The ADF test was once again implemented, as it permits to incorporate 

                                                           

6 As is the case with the Relatórios de Inflação (Inflation Reports) by the BCB. 
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extra lagged terms of the dependent variable as a way to eliminate autocorrelation in 

residuals. 

Based on the econometrics tests, certain inferences can be made about the 

dynamic interaction between variables. The diagram of causality between variables, 

reported below, is instructive as it synthesizes all significant relations derived with 

Granger causality test.7 

Its analysis yields the following results. The Selic is caused by the exchange rate 

variable, IPCA and the inflation expectations; the IPCA by inflation expectations and 

exchange rate; expectations on their turn are caused by exchange rate and this latter is 

exogenously determined. Finally, the level of capacity utilization is caused by the IPCA, 

expectations and SELIC. Figure 9 shows such relationships. 

INSERT FIGURE 9 HERE  

From Figure 9 we see that the exchange rate causes the Selic, both directly, and 

indirectly through expectations and IPCA. Through its impact on the Selic, the rate of 

exchange also causes the level of capacity utilization. In fact, the exchange rate is 

treated here as an exogenous variable, being the principal determinant of all other 

variables. This is further confirmed by the test for endogeneity. As it can be easily 

ascertained, the level of capacity utilization, the Selic, the IPCA, and expectations, 

follow, in this order, the exchange rate in terms of increasing degrees of exogeneity.8 

On the other hand, from the decomposition of variance, the impact of the Selic 

rate onto the IPCA and the utilization level of productive capacity, is considerably 

modest. This seems to imply the necessity of resorting to “overdosing” interest rates in 

order to attempt at curbing aggregate demand and to control inflation pressures.  

From the variance decomposition it can be ascertained that, with a 6-month lag, 

approximately 47,51% of the changes in expectations taking place are due to 

                                                           

7 The ADF test shows that all variables being considered are first difference stationary. With the 
exceptions of expectations and the exchange rate, showing a lag of 3 and 2 periods, respectively, all other 
variables have a 1-lag as the best lag structure, according Schwarz criterion. The best phase structure for 
the model as a whole has 2 lags, as for the time period the LM test (the Lagrange Multiplier Test) does 
not show significance in terms of serial correlation of residuals. With that lag structure, we applied the 
Granger causality test, estimated the error variance decomposition and the order of endogeneity of the 
variables by  means of the VAR Pairwise Granger Causality. Finally, with the view of checking for the 
existence of a long run relationship between variables, Johansen cointegration test was applied, from 
which at least two cointegration vectors at a 5% significance level were identified. 
8 VAR Pairwise Granger Causality/Block Exogeneity Wald Tests. 
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movements in the exchange rate. In the same way, an change in the rate of exchange 

and inflation expectations explain, with a 5 and 2-month lag, about the 37,7% and the 

37,54% respectively of the change in IPCA. Moreover, with a 12-month lag, about 

22,6% of the change in the SELIC rate can be explained by the change in the exchange 

rate. Finally, with a 12-month lag, some 11,81% of the change in the capacity utilization 

rate can be explained by a change in the Selic. 

4.2 Interpreting econometric results 

  The high share of controlled prices in the composition of the IPCA and the 

relevance of the rate of exchange in the determination of the Selic, both directly and 

indirectly through expectations and the IPCA itself, dictate a perverse pace of monetary 

policy. This happens partly due to certain amplifying effect that high portion of 

controlled prices has onto interest rates. Actually this fact has as a shortcoming that any 

exchange rate variation exerts greater effects onto prices and finally the interest rate 

than otherwise. 

The dynamics of the determination of the Selic, as shown by our econometric 

exercises, indicate that the action of interest rates over the output gap does not comply 

with the logic of a traditional Phillips curve. In this logic, in fact, a rise in nominal, and 

real, interest rates would cause a reduction in output levels, thus forcing a reduction in 

the inflation rate. 

As is well known, in the logic of the Phillips curve, changes in the rate of 

exchange bring about changes in the inflation rate. This is not what the previous 

econometric exercises show for the Brazilian economy, though. This is due to the fact 

that the changes in Selic are first of all determined, directly and indirectly, by the 

behaviour of the exchange rate, as a consequence of the fact that the former, while 

causing changes in the rate of capacity utilization, has no perceivable effect upon the 

exchange rate or the inflation rate. Put differently, the changes in exchange rate 

values do cause changes in the rate of inflation and the interest rates, so that monetary 

policy ends up having to react to a cost  inflation pressure, but has no little or no effect 

as a measure to control the Brazilian inflation. 

Therefore, although monetary policy only plays a passive role, reacting to 

inflation rate, at the end the degree of such causality is very modest. As a consequence, 

rises in the Selic rate only show that they are having less and less efficacy. This 
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apparent anomaly can be imputed to the high share of controlled prices -  which are 

indexed by IGP-M, an index that, by construction, follow the behaviour of nominal 

exchange rate -  in the IPCA as these do not respond to Selic, as well as to the perverse 

behaviour of the public debt market in Brazil.  

5  – Derivatives and Financial Fragility: how to regulate? 

The difficulties in monitoring the financial risks are specially important for the 

case of a derivative contract for a variety of reasons. One important reason occurs when 

the monitoring process is not well designed and the principal is set in an advantageous 

position to speculate in the market. “Whenever outside principals cannot fully monitor, 

an agent may find it optimal to speculate” (Dow and Gorton, 1994).  

 This question shows clearly the existence of a dilemma. By one had, derivatives 

are an important instrument for protection and risk transfer; but, in other hand, its  

widespread use could generate severe financial crisis as the Brazilian experience with 

exchange-rate derivatives had shown. Moreover, due to its amplitude and capacity to 

penetrate in the entire economic system, local problems as the ones exhibited in the sub-

prime market in the United States could spillover the entire economy, generating 

catastrophic effects over the real sector, despite the small magnitude of this particular 

market compared to the amount of operations.   

Another problem is related with Basel II.  When a crisis occurs, asset values 

goes down and banks are obliged to allocate more capital to cover the downgrade of 

their assets, generating a vicious cycle of credit contraction and liquidity destruction. In 

other words, Basel II established a pro-cyclical capital allocation. In the exact moment 

that more liquidity is required to reestablish the working of the financial system, capital 

requirements restrict credit operations by banks. 

To solve this dilemma, two policies measures are required. The first one is to 

separate bonds and titles that banks hold in portfolio for speculative reasons from the 

ones that they hold until maturity. The first ones must me registered in the balance sheet 

of banks by their market value and the others must be registered by their cost of 

acquisition.  Besides that, the weighting factors must be anti-cyclical. In boom periods, 

more capital will be required by banks, reducing liquidity and increasing the buffer 

stock of capital of the banking system. This procedure has an additional advantage of 
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reducing the incentives of banks to “clean up” their balance sheets by means of 

secutirization, since higher weights reduce the profits that can be obtained by that kind 

of financial operation.  During a crisis, however, the buffer stock of liquidity is liberated 

in order to allow banks to increase credit operations, increasing the liquidity of the 

economic system as a whole. Obviously that the operation of a system like this one will 

require expertise by monetary authorities and a “learning-by-doing” process, as it 

occurred with the setting of short-term interest rates.    

6 – A proposal for a more flexible monetary policy in Brazil.  

Interest rate policy can be an efficient instrument for controlling demand 

inflation, but it is certainly not efficient to control inflation caused by supply shocks. 

For this reason, Brazilian Central Bank must react through interest rate changes only to 

inflation pressure caused by situations of excess demand. This objective could be 

accomplished by the use of inflation rate measurement by means of an inflation index 

that excludes those products that are more sensitive to supply shocks, such as food and 

energy. This means the selection of a core inflation index instead of a headline inflation 

index as the measure of inflation to be targeted.  

Furthermore, Brazilian Central Bank should react only to situations of 

permanent excess demand. A temporary excess demand, due to a high rate of growth of 

effective demand that induce an increase in investment expenditures, must be 

accommodated by monetary authorities through a more passive monetary policy. In 

order that Central Bank can give a chance to economic growth, interest rate increases 

must be considered only in situations of excess demand that are not followed by an 

increase in the rate of capital accumulation. So, if investment expenditures are 

increasing in a rate higher than the overall aggregate demand, then ceteris paribus 

capacity output growth will be increasing in the medium-term signaling the temporary 

nature of a situation of excess demand. Under such conditions, a larger horizon of 

convergence (more than one year) to inflation target is desirable in order to smooth the 

effects of temporary demand shocks over the measured rate of inflation.  

As we have seen in section 4, devaluation of exchange rate is one of the main 

sources of cost-push inflation in Brazil. Empirical works show that interest rates have 

been one of the instruments used to deal with the movements of exchange rate, as they 

affect the capital account and thereby affect the real and nominal exchange rate. For this 
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reason economic authorities should have a more active role concerning exchange rate, 

avoiding its volatility and seeking somehow to affect its long term trajectory (for 

instance avoiding excessive depreciation or appreciation).  

One possibility is the use of official intervention in the foreign exchange market, 

that may exert direct influence on nominal exchange rate as it alters the relative supply 

of domestic and foreign currency assets. On one hand, the countries’ ability to resist 

currency depreciation is limited by its stock of foreign exchange reserves and its access 

to potential credit lines. Reserve accumulation can be seen as an insurance against 

future negative shocks and speculation against domestic currency, as emerging 

economies like Brazil have limited access to the international capital market. On other 

hand, the ability to avoid currency appreciation may require the use of sterilized 

intervention. The increased monetary reserves can put downward pressure on the short-

term interest rate in case of no-sterilized intervention, so that bank credit would tend to 

expand and inflationary pressure would eventually arises. However, if central banks 

have a target for the short-term rate, then they would attempt to offset increases in bank 

reserves selling domestic assets or issuing their own securities, an operation known as 

sterilized intervention (Mohanty and Turner, 2006). 

Another possibility to help the management of exchange rate regime (that is not 

excluding with official intervention) in Brazil is the use of  ‘capital management 

techniques’ that includes ‘capital controls’, that is norms that manage volume, 

composition, and/or allocation of international private capital flows, and/or ‘prudential 

domestic financial regulations’, that refer to policies, such as capital-adequacy 

standards, reporting requirements, or restrictions on the ability and terms under which 

domestic financial institutions can provide funding to certain types of projects (Epstein 

et al. 2003: 6-7). Prudential controls can include: (i) to limit the opportunities for 

residents to borrow in foreign currency and to monitor them when they do, and (ii) to 

keep very tight constraints on banks’ ability to have open foreign exchange positions or 

indirect exposure through foreign exchange loans. 

 For economies that are practicing domestic interest rate higher than offshore 

interest rate, like Brazil, reserve requirements on capital inflows can be used as a 

complementary tool for monetary and exchange rate policies. For countries which 

domestic interest rate is lower than offshore interest rate there is no need of capital 
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controls on inflows as there is no arbitrage gains involved, as have been the case of 

China, Malaysia and South Korea since end of 1990s.  

7 – Final Remarks.  

 This chapter showed that a Minskian crisis had happened in Brazil in the last 

quarter of 2008 due to the widespread existence of exchange-rate derivatives among 

Brazilian companies. These financial instruments increased the financial fragility of the 

private sector in Brazil since it increased the potential losses due to a sudden 

depreciation in exchange rate, what finally happen between September and October of 

2008. Besides financial fragility caused by derivatives, the magnitude of the crisis was 

severely aggravated by the unjustifiable delay of Brazilian Central Bank in loosening 

monetary policy in a context of catastrophic fall of industrial output. Indeed, Monetary 

Authorities in Brazil only began to reduce short-term interest rate in January of 2009, 

three months after the bankruptcy of Lehman Brothers.  But at that time, the reduction 

was too little and too late. Those events highlight the importance of a better regulation 

of exchange-rate derivatives and a reform in Inflation Targeting Regime in Brazil in 

order to avoid another financial crisis in Brazil.  
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Figure 1 - Amounts outstanding of over-the-counter (OTC) derivatives in 

billions of US dollars 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

          Source: BIS Semiannual OTC derivatives statistics at end-June 2009 
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Source: Oreiro et al (2009).  

 

 

 

 

 

 

 

 

 

 

Figure 2 – Effective and Equilibrium Values of the Real Exchange Rate 

(indexed – average value of 2000=100) 

 

Figure 3 - Nominal Exchange Rate and Currency Surplus/Deficit  From September 
of 2008 to March of 2009
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Figure 4 - Evolution of Banking Spread - general (% p.y)
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Figure 5 - Evolution of International Reserves
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Figure 7- Percentage change of Industrial Output (Compared to the same month in 2007) 
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Figure 9: Causality Diagram 
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Figure 8- Evolution of the international Prices of Five Coomodities (2007/12-2008/12)
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