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I.  Introduction


Inflation targeting has become an important monetary policy regime in Latin America.  While it has recently been put into place in many emerging market countries, inflation targeting (IT) was initially adopted by industrial countries in the early 1990s.  For example, New Zealand was the first country to implement the policy in 1990, and many other industrial countries soon followed.  Chile adopted its own inflation-targeting regime in 1990, but it was very different from that of industrial countries and Chile was not fully committed to the regime until years later.  At the end of the decade, other emerging market countries began to look more closely at inflation targeting.  Brazil, Colombia and Mexico all became official inflation targeters in 1999, and Peru has become the most recent country to officially adopt inflation targeting, doing so in 2002.  Latin American countries continue to look towards IT as a way to reduce inflation and to maintain a stable monetary policy.  For example, Argentina and Uruguay are considering undertaking IT in the near future.  


As of 2002, twenty countries had an inflation-targeting regime in place, five of which were in Latin America (according to Schmidt-Hebbel and Tapía, 2002).  No country has abandoned IT after implementing it, and all of these countries follow the general policy framework that is understood to make up inflation targeting.
  Frederic Mishkin (1999 p. 591) defines IT to include the following elements:  

(i) Public announcement of medium-term numerical targets for inflation; (ii) an institutional commitment to price stability as the primary, long-run goal of monetary policy and to achievement of the inflation goal; (iii) an information-inclusive strategy, with a reduced role for intermediate targets such as money growth; (iv) increased transparency of the monetary policy strategy through communication with the public and the markets about the plans and objectives of monetary policymakers; and (v) increased accountability of the central bank for attaining its inflation objectives.

Inflation targeting, unlike many other monetary policy strategies, does not fit into the category of either rules or discretion.  Monetary authorities have discretion in establishing their target and in the means that they use to reach that target, however they are constrained by the mandate of an explicit quantitative goal.  Bernanke et al. (1999, p. 295) stress that inflation targeters follow a policy that is “clear, simple and understandable” and involves regular communication with the public.  IT has the potential to promote transparency of monetary policy and fiscal responsibility (if the government is truly committed to maintaining low levels of inflation).  A country is not considered an inflation targeter unless the central bank has operational independence to conduct monetary policy, the technical capability to predict and react to inflation, and high levels of policy transparency and accountability (see Schmidt-Hebbel and Tapía, 2002).  Some countries improve their institutions and transparency by immediately establishing an inflation-targeting regime, while others take years to become fully-fledged inflation targeters.  


There are many additional advantages to inflation targeting as a strategy for monetary policy.  It may be useful in reducing volatility and maintaining price stability by increasing the central bank’s credibility and transparency.  IT forces policymakers to look at long run solutions and can reduce their time-inconsistency problem.  It also allows monetary policy to focus on domestic problems and on any demand shocks that occur.  For example, it can be seen as a discretionary policy to offset demand shocks while providing a nominal anchor for inflation.  As the central bank must explain what it is doing in a consistent and formal manner, the public can easily understand inflation targeting.  This can help to provide the accountability that can be especially important for Latin American countries.  Lastly and perhaps most importantly, inflation targeting can be an effective way of managing and reducing inflation.  

There are also several disadvantages to inflation targeting.  IT may be too rigid and provide too little discretion to respond to unforeseen circumstances such as supply shocks, although in practice this has rarely been true.  Unlike with other policies and targeting, monetary authorities cannot easily control inflation.  Some critics fear that inflation targeting can cause output instability and lower economic growth, though this is often temporary after disinflationary periods.  Another problem is that even though IT provides transparency, the central bank is not fully accountable because of long lags from policy to actual inflation outcome.  Anti-inflation credibility is not immediately achieved with the implementation of inflation targeting.  Additionally, IT cannot prevent poor fiscal policies that could affect inflation, growth and unemployment.  


This paper examines how inflation targeting has affected monetary policy and economic performance in Latin American countries.  Most importantly, I want to learn if inflation targeting has provided greater economic stability.  A simple measure of greater stability is if inflation targeting has reduced the volatility of interest rates, inflation and output.  Inflation targeting should also contribute to macroeconomic stability by increasing the transparency and accountability of central bank actions.  These benefits occur when the central bank issues reports that explain its monetary policy strategy in a way that the public can easily understand and when the bank reaches the targets that it sets.  With increased accountability, the central bank should also be able to control inflation and maintain low levels of inflation, which is important in itself for numerous reasons that will be described later.  To test for increased transparency and accountability, I analyze whether monetary policy becomes more consistent and predictable after countries adopt inflation targeting and more focused on long-run inflation rather than on short-term factors.  To end with, I consider if IT countries are better able to deal with fluctuations or shocks in the exchange rate, which should have less of an impact on the monetary policy framework under inflation targeting than under previous regimes.  

After reviewing the literature on inflation targeting, I look more specifically at monetary policy in Latin America and how IT works in the countries that currently use it.  I then examine the changes in macroeconomic performance of Latin American countries during the periods before and after 1999 (when Brazil, Colombia and Mexico officially adopted IT), and find that volatility of key variables substantially declined.  In order to determine if monetary policy did in fact change with the central banks paying more attention to medium and long-term inflation, I estimate quarterly and monthly Taylor rules for all of the medium and large Latin American countries.  Finally, I look specifically at the economic performance of each country after the Mexican and Argentinean crises to examine how countries dealt with exchange rate shocks after adopting inflation targeting.  

II. Empirical Studies of Inflation Targeting


Many studies have looked at the effects of inflation targeting and how successful it has been, especially in industrial countries (which have had IT much longer than most developing countries).  Some studies have focused on whether or not volatility decreases and stability rises once IT is in place, and on how accountability and transparency are improved when inflation targeting is put into effect.  A key aspect of this is the inflation report that a central bank issues, which contains information about past and forecasted future economic performance.  The most important indicator of performance is inflation, and most studies show that when IT is successful, it can lead to continual low inflation.  On a more general level, many researchers have analyzed how monetary policy changed when IT was implemented.  Lastly, economists have looked specifically at the role of exchange rates (which must be freely floating) in an inflation-targeting regime.  

Less Volatility and Instability, More Transparency and Accountability

Much research has shown that inflation targeting reduces volatility and leads to greater economic stability.  Corbo, Landerretche, and Schmidt-Hebbel (2001) find that volatility of output fell after IT adoption in their sample of inflation targeters.  They also found that sacrifice ratios measured by industrial production were less for ITers than for non-ITers.
  Bernanke et al. (1999), however, do not find any conclusive evidence from sacrifice ratios.  They determine that disinflation under inflation targeting is not any less costly than it would have been without IT.  This leads them to believe that there is no credibility bonus (as measured by sacrifice ratios) automatically associated with inflation targeting.  They still see IT as important for attaining stability because by countering the tendency to focus on short-run influences, a central bank that maintains a long-run perspective can achieve a better economic outcome.  Calvo and Mishkin (2003, p. 16) write, “If an emerging market country is able to develop fiscal, financial and monetary institutions that provide credibility for society’s pursuit of price stability, then monetary policy can be used to stabilize the economy.”  Once a country has gained credibility by bringing down inflation, it may be able to build credibility and deepen its institutional features by introducing inflation targeting.  IT can also help to develop stronger institutions by increasing accountability and transparency, and as Calvo and Mishkin (2003) explain, the central bank may therefore be better able to keep the economy steady.  

One way to examine the accountability and transparency of the central bank is to look at inflation reports.  Fracasso, Genberg, and Wyplosz (2003) evaluate the inflation reports of most IT countries, assessing characteristics such as the quality of information provided, the writing style, the completeness of the report, how convincing the report is, and the banks’ expertise.  They find that Brazil and Chile are above average in their overall assessment, while Mexico and Peru are below average (they do not include Colombia).  In conclusion, they write, 

For two main reasons, IT requires from the central bank a high degree of transparency.  To credibly commit to the target – regardless of who sets the target – the central bank must have full operational independence, which in turn requires accountability.  In addition, monetary policy is more efficient the more the central bank can shape the market expectations.  Until quite recently, central banks were trying to determine how much information should be made public.  Nowadays, central banks must not only provide all the relevant information but also convince the public that they do so.  As a consequence, the communication challenge has been deeply transformed.  Inflation Reports provide one mean, among others, to present the relevant information…  IT considerably improves the quality of monetary policy-making.  Once an IT central bank has improved its internal performance, it becomes fairly easy to share its handling of information and the substance of its monetary policy committee’s deliberations.  (Fracasso, Genberg, and Wyplosz, 2003 p. 37)    

They state that an inflation report must contain the following: (1) An analysis of the current situation, including output and the labor market (wages and employment), monetary and fiscal developments, and foreign conditions; (2) a forecast of the inflation rate (along with any uncertainty), forecasts and assumptions concerning key macroeconomic variables (GDP growth, unemployment, the exchange rate, the current account, etc.), and an explanation for how they fit together; and (3) an explanation of monetary policy, that is how the monetary policy committee interprets evidence and forecasts, including present and future uncertainties and how it views past analyses and forecasts.  When the central bank does a good job of including and explaining these factors, it will be more transparent and more accountable to the public.  

Keeping Inflation Low


Economists agree that central banks should use a policy that is easy for the public to understand and that focuses on keeping inflation low.  Corbo, Landerretche, and Schmidt-Hebbel (2001) observe that IT plays a role in strengthening the effect of future inflationary expectations, which can help reduce inflation.  In looking at evidence from central bank forecasts, Chortareas, Stasavage, and Sterne (2002) find that greater transparency of monetary policy also leads to a reduction in the rate of inflation.  In order to tie down inflation and inflationary expectations, Bernanke et al. (1999) explain that there is a need for central banks to use a nominal anchor.  This can take the form of either a quantity constraint, such as the money supply, or a price constraint, such as CPI inflation or the GDP deflator.
  Without a nominal anchor, “shifts in inflation expectations could be induced by any number of different factors, making macroeconomic prediction and control exceptionally difficult.  Clearly, then, monetary policy is most effective in the presence of a firmly established nominal anchor, and the more understandable that anchor is to the public, the better” (Bernanke et al., 1999, p. 20).  IT is perhaps the easiest such anchor for the public to understand, since other anchors like the money supply level are more abstract and have less importance to the average consumer, and IT by its design means that the central bank must clearly communicate its policy and decisions to the public.  
 

With IT, the central bank becomes more focused on controlling inflation instead of other variables, and therefore, presumably, it will be able to bring about lower levels of inflation expectations.  Bernanke et al. (1999) give many reasons for why it is important for a country to bring inflation down to maintain it at low levels.  Hyperinflation, which used to be a chronic problem for most Latin American countries, usually corresponds with poor economic performance.  High inflation can cause: (1) high susceptibility to a financial crisis because adjusting to high inflation can make the financial system weak and vulnerable; (2) the financial system to become overwhelmed as individuals and businesses devote a high amount of resources to avoiding the effects of inflation on their cash holdings; (3) both product and labor markets to function poorly as prices become less effective ways of measuring the relative value of goods and services; (4) high costs of frequent re-pricing (typically referred to as menu costs); and (5) inequality to increase as the savings of the lower and middle class may be wiped out because only the more sophisticated investors will properly insulate their holdings from inflation (periods of hyperinflation in previous decades may help explain why there is such a high degree of inequality in Latin American countries).  Even moderate inflation can distort labor contracts and alter the risks and returns of financial instruments.  Finally, inflation can also be a problem because the public becomes confused and has difficulty adjusting to it, especially when making long-term decisions.  

Does IT Change Monetary Policy?

In order to see how effective IT can be at reducing inflation and keeping it low, many researchers have looked at if and how monetary policy has changed when countries have adopted inflation targeting.  In examining such changes, Corbo, Landerretche, and Schmidt-Hebbel (2001) conclude that inflation targeting helps to make inflation forecasts more accurate and that by helping to anchor inflation expectations, IT reduces the impact of both price and output shocks.  Bernanke et al. (1999) observe that inflation expectations do not immediately adjust downward following the announcement of inflation targeting, suggesting that the announcement itself is not enough to change the public’s perception.  Schmidt-Hebbel and Werner (2002) conclude the opposite, however.  In their study of Chile, Mexico and Brazil, they find that announcing inflation targets does influence private sector expectations and as a result inflation forecast errors declined significantly.  Their results suggest that inflation targeting has changed monetary policy and has helped strengthen the credibility of central banks.  

Neumann and von Hagen (2002) look extensively at how monetary policy was transformed by inflation targeters in their first ten years.  They look to see if the central banks of IT countries became more predictable in their behavior and if they focused more on long-term inflation rather than on short-term variables.  In the first part of their paper, they use Taylor regressions and VAR analyses for countries that adopted IT in the early 1990s (primarily industrial countries) and compare them to a control group of non-targeters that had a stable monetary policy.  They find that IT has helped countries to reduce inflation and to lower the volatility of inflation and interest rates.  The long-run response to inflation increased greatly after the adoption of IT and the model they use fits better in the period after IT was implemented, showing that central banks developed a steadier course of policy instead of focusing on short-term developments.   

Exchange Rate Fluctuations and Exogenous Shocks

One aspect that Neumann and von Hagen do not examine is the influence of exchange rates, which may not be as important a factor for industrial countries, but is very important for emerging economies.  Countries may want a nominal anchor for monetary policy such as the exchange rate, but the problem with focusing primarily on the exchange rate is that this transmits foreign shocks into the domestic economy.  Bernanke et al. (1999) explain that it is more desirable to have an anchor that will not allow exogenous shocks to greatly affect the economy, and inflation targeting helps achieve this.  A problem still exists, however, because even with IT, the anchor is affected by shocks since import prices, which change with exchange rate shocks, affect the targeted price index.
  The effect on monetary policy should be much less, but it can still be considerable for economies that rely heavily on trade (as Latin American countries do).  IT therefore allows the exchange rate to be flexible while maintaining a nominal anchor for monetary policy and may help reduce the effects of shocks, although targeting the CPI limit’s the bank’s ability to stabilize the exchange rate.  

The first step that countries take to become inflation targeters is to adopt a floating (or managed floating) exchange rate if they do not already have one in place, since this is a crucial component of an IT regime.  Flexible exchange rates are necessary because they give the central bank the control that it needs to adjust interest rates in order to reach its targets and allow the bank to focus primarily on inflation rather than upon other variables.  There is some evidence that countries are better able to react to exchange rate fluctuations once they have implemented inflation targeting.  Corbo, Landerretche, and Schmidt-Hebbel (2001) found that after adopting IT, there was a decline in the exchange rate pass-through.
  Schmidt-Hebbel and Werner (2002) also observe that the pass-through coefficients fell dramatically in Chile and Brazil and moderately in Mexico in the few years after formally implementing IT.  The difference in exchange rate pass-through decreases for these countries (and in general) may arise from how well IT is implemented and how important it is perceived to be.  

There is also evidence that when IT is successful, a country may be better prepared to handle exogenous shocks.  In the second part of their paper, Neumann and von Hagen (2002) perform a case study of IT countries compared to non-IT countries during two different inflation shocks, one before and one after the adoption of IT.  They find that the gains made by the IT countries in dealing with the inflation shocks were greater for the IT countries and that they were better able to deal with the shock once IT was in place.  They advise that inflation targeting works well in some cases, but is not necessarily superior to other choices of monetary aggregates.  IT can help to establish a stable and transparent regime that may give it an advantage over other regimes.  Therefore, it seems that IT countries may be better able to deal with exogenous shocks to the economy.  

III. Monetary Policy in Latin America

Over the last half century, Latin American has been one of the most volatile economic regions in the world.  If inflation targeting can provide economic stability in the countries that currently use it, then perhaps other countries in the region should consider adopting it.  Currently five Latin American countries fit the general profile of inflation targeting, and all of them target their headline consumer price index.  Each central bank publishes its inflation report on its website, and each states that the report influences private expectations of inflation.  In this section, I outline how each country adopted inflation targeting and how their monetary policy regimes currently function.  Table 3.1 presents the design of the inflation targeting regimes.  Figures 3.1 to 3.6 show how close actual inflation has been to inflation targets for the ITers and show the levels of inflation for all other countries.  

Table 3.1: Design of Inflation Targeting Regimes

	Country
	Inception Date
	Initial Target
	Inflation in 2003
	Current Target 
	Floating Ex. Rate
	Policy Horizon
	Publication of Report
	First Report
	Current Objectives

	Chile
	Jan-91
	15 to 20%
	2.8%
	2 to 4%
	Sep-99
	1 to 2 years
	3 times/year
	May-00 a
	Maintain inflation levels close to the 3% target

	Mexico
	Jan-99
	42%
	4.5%
	3% +/- 1%
	Apr-96
	Continuous  
	Quarterly
	Apr-00
	Maintain transparency and uphold its continuously operated 3% target

	Brazil
	Jun-99
	8%
	14.7%
	5.5%       (4.5% in 2005)
	Jan-99
	Year end
	Quarterly
	Jun-99
	Bring inflation back to targeted levels, maintain fiscal responsibility

	Colombia
	Sep-99
	15%
	7.1%
	5 to 6%     (3% long-run)
	Sep-99
	Year end
	Semi-annual
	Sep-99
	Reduce vulnerability to exchange rate fluctuations and bring inflation closer to long term target

	Peru
	Jan-02
	2.5%
	2.3%
	1.5 to 2.5%
	Jan-02
	Year end
	3 times/year
	Jun-02
	Reduce reliance upon dollarization, which is slowly declining

	Note: All countries target headline CPI
	
	
	
	
	
	

	a. Chile had previously issued an Economic Evaluation and Perspectives since 1991
	
	

	Data from country sources, IFS, Fracasso, Genberg and Wyplosz (2003) and Schmidt-Hebbel, Klaus, and Matías Tapia (2002)


The Inflation Targeters

There are conflicting accounts of when certain countries became inflation targeters.  Schmidt-Hebbel and Werner (2002) state that Chile adopted inflation targeting in 1990.  In response, Hausmann (2002) believes that Chile can only be said to have started inflation targeting in 1998 because it was not until then that it had a clearly floating 

Figures 3.1 to 3.6: Inflation Among Latin American Countries 1995 to 2002
For the Inflation Targeters (3.1 to 3.4): Blue Line is Actual Inflation, Red Line is the Inflation Target
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	Note:  All Figures represent percentage change of quarterly CPI inflation; Data from IFS and country sources
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


exchange rate.  Most authors, however, consider Chile as an inflation targeter starting in 1990 or 1991 (see Corbo, Landerretche, and Schmidt-Hebbel, 2001, Neumann and von Hagen, 2002, etc.).  The case of Peru varies, as some authors believe that Peru started to use inflation targeting (or at least some form of it) in 1994 (see Mishkin and Savastano, 2000, or Schmidt-Hebbel and Tapía, 2002), but Peru’s central bank states that it did not officially adopt an inflation-targeting framework until 2002, and other researchers support this view (see 2002 IMF Article IV Consultation on Peru, 2003, or Fracasso, Genberg, and Wyplosz, 2003).  While Mexico began to release inflation targets in 1995, most authors consider its IT regime to have begun in 1999 (see Schmidt-Hebbel and Werner, 2002, Fracasso, Genberg, and Wyplosz, 2003, etc.).  There is no dispute that both Brazil and Colombia became inflation targeters in 1999.  Some authors, however, date the start of inflation targeting based on what they call “full-fledged inflation targeting.”  They compare this to regimes such as eclectic inflation targeters and inflation targeting lite (sic), in which case many of the Latin American countries are seen as starting later than the dates above (see Carare and Stone, 2003).  

For the purposes of this paper, I am considering Chile to have adopted IT in January 1991, Mexico in January 1999, Brazil in June 1999, Colombia in September 1999, and Peru in January 2002.  Therefore, I have organized my research with Brazil, Colombia and Mexico as the inflation targeters that I will compare to a group of non-targeting countries (which includes Peru since it did not have IT during the period examined) and to Chile (since it has had IT for the full period examined).  

Chile was one of the first countries in the world to adopt targets for inflation.  Initially, however, their regime appeared very different from that of New Zealand (the first official IT country) since they had a crawling peg to the U.S. Dollar during most of the 1990s to prevent a severe current account deficit.  At first, the announcement of an inflation target was generally interpreted as a projection rather than as a hard target because Chile’s inflation was over 20% at the time, but as inflation was lowered over time, the target became much more reliable.  After adopting IT, price stability became the central bank’s primary objective, and the bank slowly made it clear that when in conflict, the inflation target would prevail over the exchange rate band.  Since issuing inflation reports at the end of 1999, the central bank has kept inflation within its target range, and most authorities have concluded that inflation expectations have been successfully anchored, price stability has been maintained and IT has increased the economy’s resilience to external shocks (see the 2003 IMF Article IV Consultation on Chile or Schmidt-Hebbel and Werner, 2002).  The central bank has become highly transparent and reliable as it has increased the frequency with which it releases various data and started to publish not only inflation reports but also forecasting models.1  

Mexico was the next Latin American country to officially adopt inflation targeting.  At the end of 1994, the Mexican peso started to fall freely during the tequila crisis (it depreciated by 54% in the month of December).2  After the peso stabilized, the central bank used managed floating to control the exchange rate, which it has used since, becoming more freely floating over time.  Soon after the tequila crisis, the central bank started to announce both monetary and inflation targets.  This was not considered inflation targeting, however, since it did not involve most of the elements of an IT regime: a commitment to achieving its target, an announced policy horizon, or any sort of accountability or transparency.  Like Chile, Mexico has gradually hardened its inflation target over time as credibility has improved and the central bank has become more accountable.  The bank has done a good job of keeping inflation close to its target, but it could continue to improve its reports, which according to many researchers are not as comprehensive as those of most other countries (see Fracasso, Genberg, and Wyplosz, 2003, or Schmidt-Hebbel and Tapía, 2002).  

Brazil soon followed Mexico in implementing inflation targeting.  Brazil’s approach differed greatly, however, as it attempted to set up a comprehensive IT regime almost immediately, while both Chile and Mexico took a more gradual approach to adopting IT.  Brazil did not have a stable exchange rate through the 1980s or early 1990s.  During most of that period, it was freely falling until the end of 1994 when the real began to replace the cruazdo and Brazil adopted a crawling band to the US dollar.  The real plan led to successful exchange rate stabilization as inflation was reduced and a steady exchange rate was maintained.  However, the real suffered terrible depreciation in January of 1999 because of the Russian crisis and fiscal irresponsibility, at which point Brazil began to adopt a managed floating regime.  In June, the President of Brazil issued a decree that the central bank would use an IT framework to conduct monetary policy, including issuing multi-year forecasts, assigning responsibility for setting the targets and ranges, giving the central bank full independence and responsibility to implement the necessary policies to maintain its objectives, setting procedures to insure accountability of the central bank (including what would happen if the target range was missed), and improving the transparency of monetary policy by issuing a quarterly inflation report.  This was the most comprehensive attempt to establish an IT regime in Latin America.  

While Brazil’s establishment of IT occurred incredibly quickly, it has run into more problems than the other Latin American IT countries.  In late 2002 and early 2003, inflation was higher than originally expected and targets were overshot.  This was from a combination of a delayed exchange rate pass-through, lack of investor confidence, and financial and fiscal uncertainties surrounding the changing presidential administration.  The central bank had to revise its target for 2003 when it was clear there was no way the original target of 4% could be reached.  By the end of 2003, inflation had begun to fall to levels that were more acceptable.  The central bank does not seem to have lost much credibility despite significantly modifying its target.  This is most likely because it is understood that Brazil was in a crisis at the time, and moreover because its inflation reports are very detailed and well understood (see Fracasso, Genberg, and Wyplosz, 2003) and the central bank continues to focus on long-run maintenance of low inflation.  Currently, there is some debate among economists and policymakers over how important it is to reach the inflation target since real interest rates remain among the highest of any large economy and the economy slightly shrank in 2003, but it appears that the central bank will be able to hit its target as the economy grows and investor confidence increases (see “A Test of Faith in Lula,” The Economist, 3/4/2004).  
In the early 1990s, Colombia made inflation control a priority of monetary policy, but this failed to have an impact, as inflation between 1992 and 1998 averaged over 20% (almost as high as in the previous decade), and the central bank continued to focus more on maintaining its crawling peg system than on reducing inflation.  The bank gained significant credibility, however, after presiding over a period of significant disinflation resulting from a crisis that Colombia suffered in 1998 and 1999.  When it abandoned its exchange rate band in September of 1999, Colombia immediately adopted an inflation-targeting regime.  Inflation has been close to its targets and Colombia’s inflation reports, while short, are well detailed, although Colombia continues to struggle to bring inflation to its long-term target of 3%.  

Peru is the most recent Latin American country to officially implement inflation targeting.  In the early 1990s, Peru used monetary targets to stop hyperinflation, however, these were not publicly announced.  In 1994, it also began to announce inflation targets, but the central bank had neither a coherent framework nor any means of accountability, and it did not explain what its primary goal was (it was not clear what would prevail if monetary targeting, inflation targeting or the exchange rate peg came into conflict).  While this helped to reduce inflation, the bank often failed to meet its targets.  When the economy suffered adverse shocks in 1998 and into 1999, the bank lost much of its credibility and policymakers started to question if Peru should become officially dollarized (the economy was highly dollarized still as a result of hyperinflation in the 1970s and 1980s).  In 2002, the central bank announced that it would conduct monetary policy through an explicit inflation-targeting regime.  Since then, it has strived to reduce dollarization (80% of bank deposits and loans are denominated in dollars, although much less of the real economy is dollarized.  See 2002 IMF Article IV Consultation on Peru), which remains a source of vulnerability.  

The Non-Targeting Countries 3
The other countries in Latin America differ greatly in their monetary policies.  Argentina, Paraguay, Uruguay and Venezuela all currently maintain a flexible exchange rate, but specific policies (to the extent that there is a clear policy) vary significantly between them.  Bolivia has an exchange rate peg, while Ecuador is now fully dollarized.  Table 3.2 outlines their monetary policies.  

Table 3.2: Monetary Policy Design of Non-Targeters

	Country
	Current Regime
	Start of Regime
	Clearly Defined Monetary Policy? a
	Current Objective(s)

	Argentina
	Managed Floating
	Dec-01
	   Yes
	Prepare for adopting inflation targeting preliminarily set to 7 to 11% for 2004)

	Bolivia
	Pegged to U.S. Dollar
	Jan-92
	   Yes
	Reduce dollarization

	Ecuador
	Officially Dollarized
	Mar-00
	   Yes
	Maintain fiscal responsibility

	Paraguay
	Managed Floating
	Jun-01
	   No
	Develop stable policy framework

	Uruguay
	Managed Floating
	Jan-02
	   Yes/No
	Increase autonomy and accountability; look to IT in the future

	Venezuela
	Managed Floating
	Jan-02
	   No
	Unknown

	a. This is determined from various IMF reports on each country
	


In April of 1991, Argentina adopted the Convertibility Plan to peg the peso to the dollar, and from then until December of 2001 a currency board maintained a hard peg to the dollar.  This policy collapsed at the end of 2001 when Argentina plunged into a terrible recession, and the central bank adopted a floating exchange rate and decided to shift towards a money-based anchor to control the growth of the money supply.  However, by the end of 2004, Argentina plans to put into place an inflation-targeting regime.  

When Paraguay adopted a more flexible management of the guarani in mid-2001, its economy did not improve - it remained vulnerable to fiscal gaps, external shocks and banking problems.  Monetary policy has run into a number of problems including high levels of inflation, a run on deposits and pressures on the exchange rate.  The central bank has been most concerned with curtailing the outflow of deposits and intervening in the foreign exchange market to stop depreciation.  In order to become more stable and accountable, the bank needs to set up a more straightforward framework, become more independent from the rest of the government, and decrease its reliance upon dollarization as a way of confronting inflation.  

While Uruguay has floated the peso since 2002, its economy remains highly dollarized with 90% of bank deposits in 2002 denominated in dollars (like in Peru, the economy became dollarized due to high levels of inflation).  The bank is now working towards increasing monetary policy transparency under a framework of monetary targets to help anchor public expectations and increase credibility.  Once credibility is reached, the autonomy of the central bank is strengthened, and the range of monetary policy instruments is extended, then Uruguay will consider moving towards an IT framework.  

Venezuela has become one of the least stable countries in Latin America.  Because of the high degree of political and economic turmoil it has suffered in recent years, the central bank has not had a clear framework or agenda, and monetary policy has had little success in stabilizing the economy.   

In 1995, Bolivia established a goal to maintain a strong exchange rate and announced a maximum inflation objective to guide monetary policy.  The central bank is currently working to build up international reserves and is planning to move towards a flexible exchange rate regime over the medium term.  This will be a gradual move, dependent on the process of de-dollarization, however, to help reduce vulnerability to exogenous shocks.  The central bank is developing market-based initiatives to decrease dollarization, but these have, so far, been slow to succeed: as much as 92% of bank deposits and 97% of bank loans are denominated in dollars.  

Ecuador became the first country in the world to become officially dollarized.  For most of 1999 and into the first part of 2000, the peso fell freely.  In March of 2000, Ecuador adopted full dollarization with no separate legal tender in order to help control inflation.  The economy is still completely dollarized, and dollarization greatly helped combat inflation (falling from 91% at the end of 2000 to under 10% by 2003).  

While some of these countries prepare to adopt inflation targeting, others remain a long way off from being able to implement a policy that requires accountability and transparency.  Each of these six countries is in a different situation.  Some countries have become more stable recently, while others still have work to do.  The case of Ecuador seems to show that a country can function well with a fixed exchange rate, though Ecuador has not had an economic crisis to test its new regime since becoming fully dollarized.  The four countries that have flexible exchange rate regimes all adopted this policy recently, so it remains to be seen how well their central banks can maintain a floating rate while focusing on other economic variables.  As Argentina and Uruguay prepare for inflation targeting, both central banks need to become more transparent and gain more credibility before the policy can be successfully implemented.  

IV. Data and Macroeconomic Performance


To examine the effects of inflation targeting, I begin by looking at the recent macroeconomic performance of Latin American countries.  The variables I observe are inflation, interest rates, exchange rates and output.  Consumer price inflation (of the headline CPI) is used for all countries.  Due to both availability and reliability, the interest rates used differ among various countries.  For Argentina, Brazil, and Chile, the short-term (3 month) interest rates are used (from their central bank websites).  For Colombia, Ecuador, Peru, Uruguay, and Venezuela, the discount rates are used, and for the remaining countries, Bolivia, Mexico and Paraguay, the money market rates are used (all from IFS).  Exchange rate appreciation is calculated from the change in the real effective exchange rate, the ratio of the SDR to the national currency.
  

I start by calculating the means and standard deviations of inflation, short-term interest rates, exchange rate appreciation and GDP growth from 1995 through 2002 (see table 4.1).  The data is divided into two periods, from 1995 through 1998, and from 1999 through 2002.  This corresponds approximately with a pre- and post-IT period for Mexico, Brazil and Colombia, and allows one to see if the macroeconomic variables in these three countries became more stable after employing inflation targeting (relative both to the previous period and to other countries).  Reduced volatility of a country’s variables could stem from introducing inflation targeting (and therefore having a more stable and transparent monetary policy) or simply from more overall stability in the region.  It is likely that both reasons are important.  Inflation targeting should clearly lower the average rate of inflation and reduce the volatility of inflation.  Interest rates should also fluctuate less, and the Fisher effect implies that there will be a lower interest rate.
  Appreciation is not necessarily affected by inflation targeting, though large depreciations can make it difficult to achieve a stable monetary policy.  Lastly, output (seen here as GDP growth) will not necessarily be greater with IT (some argue that it could be less as a result of an output loss associated with reducing inflation), but it should at least become more stable.  

	
	
	        Table 4.1: Macroeconomic Indicators
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	Inflation Rate
	 
	 
	1995 to 1998
	 
	
	 
	 
	1999 to 2002
	 

	
	Mean
	
	       Standard Deviations of
	
	Mean
	
	       Standard Deviations of

	
	 (Monthly)
	
	1 month
	3 months
	12 months
	
	 (Monthly)
	
	1 month
	3 months
	12 months

	Brazil
	39.99
	 
	114.05
	98.99
	29.17
	 
	6.79
	 
	1.99
	1.95
	1.48

	Columbia
	19.60
	
	1.52
	1.53
	1.21
	
	8.63
	
	2.22
	2.20
	1.92

	Mexico
	26.67
	
	11.66
	11.74
	9.67
	
	9.40
	
	4.70
	4.78
	5.16

	Chile
	6.72
	 
	1.35
	1.35
	1.37
	 
	3.31
	 
	0.72
	0.70
	0.58

	Avg. of ITers a 
	28.75
	 
	42.41
	37.42
	13.35
	 
	7.03
	 
	2.41
	2.41
	2.29

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Argentina
	1.25
	 
	1.45
	1.46
	1.45
	 
	5.69
	 
	13.86
	14.09
	13.46

	Bolivia
	8.77
	
	3.26
	3.22
	3.32
	
	2.32
	
	1.70
	1.57
	1.60

	Ecuador
	28.43
	
	5.98
	6.03
	6.08
	
	50.01
	
	32.01
	32.39
	35.06

	Paraguay
	10.44
	
	3.18
	3.16
	2.72
	
	8.39
	
	2.79
	2.69
	1.71

	Peru
	9.64
	
	2.03
	2.04
	2.06
	
	2.36
	
	1.69
	1.69
	1.64

	Uruguay
	25.50
	
	12.15
	12.38
	13.37
	
	7.18
	
	5.98
	5.99
	5.22

	Venezuela
	62.17
	 
	26.74
	26.95
	27.50
	 
	18.71
	 
	5.91
	5.95
	5.22

	Avg. of non-ITers
	20.88
	 
	7.83
	7.89
	8.07
	 
	13.52
	 
	9.13
	9.20
	9.13

	a: The average of ITers includes Chile only in the period of 1999 to 2002 for all indicators
	

	
	
	
	
	
	
	
	
	
	
	
	

	Interest Rates
	 
	 
	1995 to 1998
	 
	
	 
	 
	1999 to 2002
	 

	
	Mean
	
	       Standard Deviations of
	
	Mean
	
	       Standard Deviations of

	
	 (Monthly)
	
	1 month
	3 months
	12 months
	
	 (Monthly)
	
	1 month
	3 months
	12 months

	Brazil a 
	32.43
	 
	14.08
	14.19
	13.95
	 
	19.93
	 
	5.60
	5.39
	3.97

	Columbia b
	37.05
	
	4.47
	4.71
	5.01
	
	19.54
	
	6.06
	5.17
	4.29

	Mexico c
	33.89
	
	15.54
	18.89
	17.40
	
	15.53
	
	6.71
	6.74
	6.75

	Chile a 
	12.72
	 
	3.05
	2.36
	1.05
	 
	6.70
	 
	2.62
	2.33
	2.32

	Avg. of ITers
	34.46
	
	11.36
	12.59
	12.12
	
	15.43
	
	5.25
	4.90
	4.33

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Argentina a 
	9.06
	 
	2.88
	2.56
	2.45
	 
	18.59
	 
	16.22
	15.94
	13.70

	Bolivia c
	17.31
	
	4.61
	4.63
	4.78
	
	9.07
	
	2.89
	2.83
	3.00

	Ecuador b
	51.51
	
	9.04
	9.68
	11.44
	
	29.35
	
	22.41
	22.44
	24.88

	Paraguay c
	17.44
	
	5.01
	4.49
	3.84
	
	13.65
	
	5.18
	4.72
	2.71

	Peru b
	18.61
	
	5.51
	6.66
	1.27
	
	16.56
	
	5.45
	5.81
	5.56

	Uruguay b
	136.84
	
	46.20
	46.62
	50.38
	
	92.04
	
	71.76
	77.19
	125.59

	Venezuela b
	54.58
	 
	13.13
	13.31
	7.09
	 
	40.93
	 
	8.22
	7.20
	1.26

	Avg. of non-ITers
	43.62
	 
	12.34
	12.56
	11.61
	 
	31.45
	 
	18.88
	19.45
	25.24

	a: short term interest rate from central bank website; b: discount rate from IFS; c: money market rate from IFS

	
	
	
	
	
	
	
	
	
	
	
	

	Appreciation 
	 
	 
	1995 to 1998
	 
	
	 
	 
	1999 to 2002
	 

	
	Mean 
	
	       Standard Deviations of
	
	Mean 
	
	       Standard Deviations of

	
	(Quarterly)
	
	1 month
	3 months
	12 months
	
	(Quarterly)
	
	1 month
	3 months
	12 months

	Brazil
	-2.08
	 
	1.92
	3.51
	7.76
	 
	-7.73
	 
	11.36
	15.77
	27.84

	Columbia
	-3.71
	
	2.81
	5.95
	11.33
	
	-4.15
	
	3.16
	8.06
	14.24

	Mexico
	-4.17
	
	5.31
	10.87
	23.68
	
	-0.28
	
	3.12
	6.95
	14.14

	Chile
	-0.84
	 
	1.86
	3.70
	6.51
	 
	-2.53
	 
	2.98
	6.07
	6.11

	Avg. of ITers
	-3.32
	 
	3.35
	6.78
	14.26
	 
	-3.67
	 
	5.15
	9.22
	15.58

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Argentina
	0.19
	 
	1.50
	2.63
	4.79
	 
	-12.99
	 
	11.31
	48.92
	131.53

	Bolivia
	-0.96
	
	1.54
	2.72
	5.66
	
	-1.61
	
	1.32
	3.21
	8.18

	Ecuador
	-7.03
	
	3.42
	5.78
	20.68
	
	-9.21
	
	8.00
	16.04
	91.31

	Paraguay
	-2.30
	
	2.14
	3.83
	10.70
	
	-6.02
	
	3.71
	9.35
	27.33

	Peru
	-2.18
	
	1.83
	3.66
	9.13
	
	-0.50
	
	1.91
	3.59
	8.45

	Uruguay
	-4.00
	
	1.63
	3.03
	9.18
	
	-6.27
	
	6.13
	12.28
	46.43

	Venezuela
	-9.15
	 
	13.22
	21.73
	34.91
	 
	-6.37
	 
	8.59
	14.57
	46.24

	Avg. of non-ITers
	-3.63
	 
	3.61
	6.20
	13.58
	 
	-6.14
	 
	5.85
	15.42
	51.35


	GDP Growth
	1995 to 1998
	 
	
	
	1999 to 2002
	 

	
	Mean
	
	Standard Deviations of
	
	Mean
	
	Standard Deviations of

	
	 (Yearly)
	
	3 months
	12 months
	
	
	 (Yearly)
	
	3 months
	12 months

	Brazil
	19.57
	 
	8.10
	18.29
	 
	 
	8.78
	 
	6.15
	2.26

	Colombia
	16.70
	
	1.97
	2.75
	
	
	8.77
	
	1.93
	3.06

	Mexico
	2.37
	
	5.02
	6.00
	
	
	2.55
	
	4.08
	2.86

	Chile
	10.15
	 
	3.89
	4.64
	 
	 
	5.44
	 
	4.72
	2.79

	Avg. of ITers
	12.88
	 
	5.03
	9.02
	 
	 
	6.39
	 
	4.22
	2.74

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Argentina
	3.63
	 
	6.00
	3.08
	 
	 
	0.80
	 
	9.77
	9.33

	Bolivia
	12.33
	
	
	2.21
	
	
	4.33
	
	
	2.33

	Ecuador
	5.36
	
	7.06
	5.10
	
	
	-6.63
	
	11.49
	27.92

	Paraguay
	10.55
	
	
	4.12
	
	
	7.39
	
	
	4.48

	Peru
	12.16
	
	5.78
	5.29
	
	
	4.46
	
	6.50
	2.01

	Uruguay
	21.47
	
	
	6.79
	
	
	2.74
	
	
	2.00

	Venezuela
	2.44
	 
	2.03
	2.98
	 
	 
	-2.59
	 
	3.40
	6.51

	Avg. of non-ITers
	9.71
	 
	5.22
	4.22
	 
	 
	1.50
	 
	7.79
	7.79

	Note: All entries are in percentages; Data from IFS except where noted
	
	
	


Over the 1990s, every Latin American country substantially reduced its rate of inflation.  Much of this came in the first few years of the decade, but continued throughout the 1990s in most cases.  The IT countries reduced average inflation over the two periods by at least half, and in the case of Brazil, by over five times.  Inflation also became much more stable for both Brazil and Mexico, suggesting at least that the central banks in IT countries have focused on maintaining low levels of inflation.  Chile had the least volatile inflation in both periods, which could indicate that inflation targeting continues to be effective at keeping inflation stable well after its initial implementation.  Most other countries also reduced both average inflation and the volatility of inflation, so it is clear that there are reasons beyond IT to explain why inflation is lower.   


With inflation targeting (and therefore a floating exchange rate), interest rates became the primary means of adjustment for monetary policy.  Interest rates fell for all but one country from one period to the next, which makes sense given that countries also experienced better inflation performance.  There was a clear difference between the two sets of countries, as volatility of interest rates was reduced (or stayed stable at a low level) for the ITers but increased for most non-IT countries.  This suggests that IT has been a factor in achieving stability and therefore it has contributed to making monetary policy more predictable.  


Appreciation shows a difference between the two sets of countries, but does not show much of a difference for the ITers between the two periods.  Part of this can be explained from the fact that the first period starts with the tequila crisis while the second ends with the Argentinean crisis, both of which contributed to large depreciations.  In the middle, the Russian crisis affected many countries (especially Brazil), while countries like Ecuador suffered their own exchange rate crises.  The results reveal that IT has an impact in the sense that the average and standard deviation of appreciation increase greatly for the non-IT countries but remain about the same for the IT countries from one period to the next.  Inflation targeting does not appear to have caused appreciation to be more volatile as countries switched from a fixed to a floating exchange rate.  


Average GDP growth declined between the two periods for all countries except Mexico, likely the result of the worldwide recession.  The inflation targeters appear to have higher growth and lower volatility among all Latin American countries in the post-IT period, implying that IT may affect output as well as other variables.  Since average GDP growth for Brazil and Colombia was higher than for all other countries, it does not seem that inflation targeting has had a detrimental effect upon output.   


This basic analysis shows lower and more stable inflation for the IT countries, combined with more stable interest rates but lower growth after adopting inflation targeting.  They seemed to fare better than the non-targeting countries in the post-IT period in terms of having lower average inflation, interest rates and depreciations and higher growth, combined with lower volatility of all variables.  

V.  Time Series Evidence


In order to evaluate the success of inflation targeting and how monetary policy has changed, I use a model of estimating implicit policy rules developed by John Taylor.  His original rule provided a new analytical framework to study US monetary policy.  In his volume on monetary policy rules, Taylor combines the work of several economists to form the following model:

it = ( + (1it-1 + (2
(t + (3Gapt + (t
where i is the nominal interest rate, ( is the inflation rate and Gap is the output gap, real GDP measured as a percentage deviation from potential GDP (Taylor, 1999).  Taylor presents several possibilities for defining the coefficients using this equation depending on different policy rules.  He finds that with the approximated coefficients for the U.S., the model fits the data well and shows how monetary policy is conducted, even though the Federal Reserve does not use an explicit rule for their policy instrument.  

While many authors and studies have used this basic model, there are other possibilities of variables that are not included.  There is no reaction to exchange rates, nor is there an inclusion of inflation forecasts.  This equation does not include information lags, which many authors have included when using the model.  Some argue that it is unrealistic to assume that policymakers can respond to current values, so they will react instead to past data.  While Taylor contends that using information lags may not necessarily be more realistic and that they do not have serious implications for policy rules, many past studies have chosen to do so (see Woglom, 2003, or Neumann and von Hagen, 2002).  Woglom (2003) explains that lagged inflation should affect the Taylor rule for a central bank that targets inflation and that the lagged output gap can make a difference because of Phillips curve effects (an output gap implies that inflation is less than expected inflation, leading to falling expected inflation and falling inflation).  Therefore, I use the following equation as a starting point:  

it = ( + (1it-1 + (2
(t-1 + (3Gapt-1 + (t
Note that this is the same basic equation except that all independent variables are lagged.  From the model, one would expect (2 to be positive and (3 to be negative.
  Because of interest rate smoothing, (1 will generally be positive and close to (but less than) one.  From the results of this model, one can also estimate the long-run response to inflation, calculated as (2/(1-(1
).  As Mishkin (2002) explains, one would expect the long-run response to inflation to be greater than one in order to achieve long-run inflation stability.
  
For many open economies, the simple Taylor rule may not be the best estimate of monetary policy because it does not include the role of exchange rates or appreciation.
  Taylor himself recognizes the importance at times of including the effects of exchange rates.  In a paper looking at the role of the exchange rate in formulating monetary policy, Taylor (1999) introduces a variation of his model that was used as a candidate for a monetary-policy rule for the European Central Bank.  He concludes, however, that for a regime with a flexible exchange rate, an inflation target and a monetary-policy rule, “monetary-policy rules that react directly to the exchange rate, as well as to inflation and output, do not work much better in stabilizing inflation and real output and sometimes work worse that policy rules that do not react directly to the exchange rate” (Taylor, 1999 p. 267).  Many other economists disagree, finding that for small open economies, the exchange rate needs to be included (even if the central bank does not care directly about the exchange rate).  Laurence Ball (in Taylor, 1999, p. 142) writes, “In a closed economy, inflation targeting and Taylor rules perform well in stabilizing both output and inflation.  In an open economy, however, these policies perform poorly unless they are modified.”  For some studies and for some countries, therefore, the simple Taylor rule should fit well.  For other countries (especially in Latin America), however, which rely heavily on trade and experience frequent and large exchange rate fluctuations, the rule may not work as well.  The central bank’s decision of setting interest rates may be highly influenced by appreciations or depreciations in the currency.  In order to include the effects of the exchange rate, Ball (2000) modifies the Taylor rule by adding appreciations to the right side of the equation.  He argues that his open-economy Taylor rule is one way of implementing a Monetary Conditions Index, where the tightness of monetary policy is measured by a weighted average of the exchange rate and the interest rate.  In this paper, I use an open-economy Taylor rule that can be written as: 

it = ( + (1it-1 + (2
(t-1 + ( 3Gapt-1 + (4Appt-1 + (t
where App is the real appreciation of the national currency over the previous period.  One would expect (4 to be negative, as Woglom (2003) explains, both because real depreciations will lead directly to inflation (depending on the pass-through) and require interest rates to rise, and because monetary policy in an open economy is often transmitted to the real economy through changes in the exchange rate and therefore a depreciation will lead to an increase in aggregate demand.    

Another critique of the Taylor rules I will use is that ideally, forecasted inflation should be used instead of actual inflation.  Mishkin (2002) comments that central banks respond to future forecasts of inflation rather than to current inflation and that using current inflation will result in an errors-in-variables problem for the coefficient of long-run inflation.  He also explains that a problem can arise from using revised data instead of the data that was available at the time, since policymakers would have responded to the old data.  While forecasts are better in principle, it is simply not possible to observe the central bank’s inflation forecast for most Latin American countries.  There is often no data available on past forecasts of inflation (especially for the non-IT countries) and it is also not possible to obtain previous versions of the data before it may have been revised.  Some authors use the difference between expected inflation (or actual inflation) and the inflation target (see Schmidt-Hebbel and Werner, 2002), but I wish to apply the model to both targeters and non-targeters, as well as to the ITers before they had a target.  For some countries, using expected inflation would be possible, but since it is not available for most countries in my sample, I have chosen to use the Taylor rules as outlined above.  

Estimating the Taylor Regressions 

When performing the regressions, I used the same data as in previous sections, as well as the output gap when output data was available.  The output gap is calculated as the percentage shortfall of output (real GDP or production) from the estimate of its natural rate, with the trend estimated by using a Hodrick-Prescott filter.
  Several countries (Bolivia, Paraguay and Venezuela) did not have enough or even any quarterly data on GDP to calculate the output gap.  For monthly output, few countries had any data available.  I used the index of monthly industrial production for Brazil and Mexico, and the index of monthly manufacturing production for Chile.  For all of the regressions, I examine the independent variables with a lag of one period since the interest rate is set using only information of past performance.  


If inflation targeting makes a difference in the formation of monetary policy, I would expect that central bank behavior (as measured by the coefficients in the Taylor rule) has changed both between the two sample periods for the inflation targeters and in comparison to the non-targeters.  Monetary policy should become more transparent and predictable, meaning that the regressions should provide a better fit for the dependent variables and therefore the explanatory power of the regressions should increase.  Because the central banks should be more concerned with inflation once IT is in place, the coefficients for both the short-run and long-run responses to inflation should rise.  This is especially important for the effect of interest rates upon long-run inflation, since monetary policy should be concentrated on reaching a long-term goal for inflation.  With a greater focus on inflation, there should be less interest rates smoothing, and therefore I would expect the coefficients on lagged interest rates to decline.  The output gap will likely become larger (more negative) in an IT regime because the central bank will be more focused on how changes in output affect inflationary pressures.  Jonsson (1999, p. 6) explains, “When a positive aggregate demand shock leads to an economic boom (an increase in output gap) that puts upward pressure on inflation, the policy response under an inflation targeting framework would be a tightening of monetary policy, which would help contain both the inflationary pressures and the increase in output gap.”  I would also assume that the role of the exchange rate under inflation targeting is different from under a regime where the exchange rate was the focus of monetary policy.  However, there is some dispute as to how exactly the effect of the exchange rate changes.  Some economists feel that it will have a smaller effect because it should be more freely floating and have less impact on policy, while others feel that it has a larger role because of its indirect impact on inflation via import prices (see Jonsson, 1999, and Woglom, 2003).  My prediction is that for these Latin American countries, which had been heavily focused on controlling the exchange rate, the coefficients of appreciation will become smaller (less negative) as the central bank pays less attention to depreciations.  

Evidence from Simple Quarterly Taylor Regressions:


I start by estimating the simple Taylor rules with quarterly data for each country (see table 5.1).  As in the previous section, in order to see what changed with IT, I have divided the regressions into two periods: one from 1995 through 1998 (the pre-IT period) and one from 1999 through 2002 (the post-IT period).  I also performed regressions for the overall period of 1995 through 2002 to see how the model fit for a longer period.  The simple quarterly regressions suggest that monetary policy changed in several ways for the inflation-targeting countries: the average standard error falls greatly in the second period while actually rising for the non-ITers, the explanatory power of the regressions increases, and the short and long-run reactions to inflation increase.  Neither the response to the output gap nor to the lagged interest rate provides much conclusive evidence.  These changes suggest a more transparent monetary policy under inflation targeting.  

	
	     Table 5.1: Simple Quarterly Taylor Rules
	 
	

	
	
	
	
	
	
	
	
	
	
	

	1995 to 1998
	
	
	
	
	
	
	Standard
	LR Response

	
	
	Gapt-1
	
	 t-1
	
	i t-1
	
	R2
	Error
	to Inflation

	Brazil
	 
	0.012
	 
	0.068
	**
	0.556
	*
	0.855
	5.799
	0.154

	Columbia
	
	-1.128
	
	-0.260
	
	0.904
	**
	0.737
	2.716
	-2.707

	Mexico
	
	0.937
	
	-0.131
	
	0.529
	**
	0.797
	6.491
	-0.278

	
	
	
	
	
	
	
	
	
	
	

	Chile
	 
	-0.101
	 
	-0.407
	 
	0.064
	 
	0.067
	2.552
	-0.435

	Avg. of ITers a
	 
	 
	 
	 
	 
	 
	 
	5.002
	 

	Argentina
	 
	0.02
	 
	1.92
	**
	-0.34
	 
	0.82
	1.20
	1.43

	Bolivia
	
	
	
	-0.17
	
	1.04
	**
	0.87
	1.82
	3.82

	Ecuador
	
	4.221
	
	0.712
	
	0.232
	
	0.480
	6.906
	0.927

	Paraguay
	
	
	
	0.109
	
	0.408
	
	0.198
	4.318
	0.184

	Peru
	
	0.054
	
	-0.699
	
	0.310
	
	0.190
	6.943
	-1.013

	Uruguay
	
	2.191
	*
	1.698
	*
	0.598
	**
	0.944
	12.091
	4.226

	Venezuela
	 
	 
	 
	-0.117
	 
	0.522
	 
	0.228
	12.554
	-0.244

	Avg. of non-ITers
	 
	 
	 
	 
	 
	 
	6.547
	 

	1999 to 2002
	
	
	
	
	
	
	Standard
	LR Response

	
	
	Gapt-1
	
	 t-1
	
	i t-1
	
	R2
	Error
	to Inflation

	Brazil
	 
	-0.177
	 
	0.269
	 
	0.792
	**
	0.813
	2.607
	1.293

	Columbia
	
	0.762
	
	0.230
	
	0.435
	
	0.850
	1.685
	0.406

	Mexico
	
	-0.399
	*
	0.557
	*
	0.342
	
	0.929
	1.612
	0.846

	
	
	
	
	
	
	
	
	
	
	

	Chile
	 
	0.227
	 
	0.218
	 
	0.392
	 
	0.416
	1.989
	0.358

	Avg. of ITers b
	 
	 
	 
	 
	 
	 
	 
	1.973
	 

	Argentina
	 
	1.04
	 
	0.38
	 
	0.34
	 
	0.57
	11.70
	0.57

	Bolivia
	
	
	
	0.04
	**
	0.72
	
	0.57
	2.00
	0.13

	Ecuador
	
	-1.861
	
	0.101
	
	0.982
	**
	0.778
	11.444
	5.498

	Paraguay
	
	
	
	0.455
	
	0.402
	
	0.253
	4.378
	0.761

	Peru
	
	0.077
	
	0.585
	
	0.833
	**
	0.802
	2.746
	3.498

	Uruguay
	
	-0.487
	
	-7.608
	*
	1.959
	**
	0.967
	16.302
	7.933

	Venezuela
	 
	 
	 
	0.415
	 
	0.392
	 
	0.599
	4.899
	0.682

	Avg. of non-ITers
	 
	 
	 
	 
	 
	 
	7.638
	 

	1995 to 2002
	
	
	
	
	
	
	Standard
	LR Response

	
	
	Gapt-1
	
	 t-1
	
	i t-1
	
	R2
	Error
	to Inflation

	Brazil
	 
	0.005
	 
	0.067
	**
	0.632
	**
	0.863
	4.643
	0.181

	Columbia
	
	-0.990
	**
	0.229
	
	0.776
	**
	0.950
	2.499
	1.021

	Mexico
	
	-1.207
	
	0.190
	
	0.654
	**
	0.446
	13.589
	-3.494

	
	
	
	
	
	
	
	
	
	
	

	Chile
	 
	-0.095
	 
	0.666
	 
	0.444
	*
	0.571
	2.643
	-0.284

	Avg. of ITers b
	 
	 
	 
	 
	 
	 
	 
	5.843
	 

	Argentina
	 
	0.50
	 
	0.19
	 
	0.57
	 
	0.53
	8.78
	0.45

	Bolivia
	
	
	
	0.055
	
	0.901
	**
	0.893
	1.890
	0.555

	Ecuador
	
	-1.861
	
	0.067
	
	0.963
	**
	0.786
	10.053
	1.826

	Paraguay
	
	
	
	0.318
	
	0.448
	*
	0.302
	4.249
	0.576

	Peru
	
	0.103
	
	0.316
	
	0.612
	**
	0.395
	5.225
	0.814

	Uruguay
	
	-0.216
	
	-2.196
	
	1.527
	**
	0.906
	21.145
	4.167

	Venezuela
	 
	 
	 
	0.057
	 
	0.566
	**
	0.426
	10.004
	0.131

	Avg. of non-ITers
	 
	 
	 
	 
	 
	 
	8.764
	 

	* indicates significance at the 5% level and ** indicates significance at the 1% level
	
	

	Data from IFS and country sources; Note: All regressions include a constant that is not shown
	

	a: Average does not include Chile; b: Average includes Chile
	
	
	
	



The declining standard errors and rising explanatory power for the inflation targeters indicate that their central banks have become more predictable in their actions.  Because the R2 increases for Mexico, Colombia and Chile and remains high for Brazil, the public may have a better sense of how monetary policy is formed.  The fact that the standard error decreases by more than half for the three countries that adopted IT in 1999 (and also falls for Chile) yet rises for all but two of the non-ITers shows that more of monetary policy is explained by the model and less is explained by exogenous factors (though this could also be from larger shocks in the non-IT countries).  

The increase in the estimated reactions to short and long-run inflation shows that the central banks of ITers have become more concerned with inflation.  There does not appear to be a clear response to inflation in the pre-IT period for the three inflation targeters.  In the post-IT period, however, inflation has a much greater effect upon monetary policy and the long-run responses to inflation become closer to one, as expected.  Since there is no clear trend of the response to inflation for the non-targeters, it must not be the case that all Latin American countries became more concerned with inflation.  This evidence supports the idea that inflation targeters focus more on inflation and try to maintain a stable rate of inflation in the long run.  

The reactions to lagged interest rates and output gaps do not provide much conclusive evidence for either set of countries.  If countries became less concerned with interest rate smoothing after implementing IT, then the estimated reactions to lagged interest rates should have declined, which occurred in only two of the four ITers.  Since the estimate of the interest rate smoothing parameter increases in many of the non-targeting countries (as (1 became closer to one), the response to lagged interest rates appears to be greater for most non-IT countries than for IT countries.  Therefore, IT leads a country to focus less on interest rate smoothing.  The effects of interest rates are significant for all countries over the full period (except for Argentina), so it is clear that past interest rates are an important part of monetary policy.  The output gap changes signs for the three IT countries, as well as for Chile, and shows no clear trend for either set of countries.  The estimated reactions to the output gap do not provide any conclusive evidence that the central bank is more concerned with output, even though it affects future inflation.  Therefore, I am unable to infer anything from the effects of output on monetary policy in an IT regime.  

Evidence from Open-Economy Quarterly Taylor Regressions:


The open-economy quarterly regressions provide very similar results, and the results in the pre-IT period seem more reasonable using the open-economy model (see table 5.2).  Including the effects of appreciation greatly increases the explanatory power of the regressions for Mexico in the first period and Argentina in the second, both of which suffered severe exchange rate crises in those periods, and therefore it is reasonable that the exchange rate had a large effect upon monetary policy.  The general trends of standard errors, the R2, short and long-run responses to inflation, interest rates and the output gap are all the same as in the simple model.  


The role of the exchange rate in monetary policy appears to have changed for the three inflation-targeting countries after implementing IT.  The coefficient of appreciation shrinks for all three, becoming closer to zero and insignificant.  For both Brazil and Mexico, the effect of appreciation is over twenty times less in the second period (though Mexico’s coefficient became positive).  This effect is not nearly as pronounced for the 

	
	  Table 5.2: Open-Economy Quarterly Taylor Rules
	


	
	
	
	
	
	
	
	
	
	
	
	
	

	1995 to 1998
	
	
	
	
	
	
	
	
	Standard
	LR Response

	
	
	Gapt-1
	
	 t-1
	
	i t-1
	
	Appt-1
	
	R2
	Error
	to Inflation

	Brazil
	 
	-0.004
	 
	0.014
	 
	0.482
	*
	-1.789
	 
	0.900
	5.246
	0.027

	Columbia
	
	-1.212
	
	0.003
	
	0.858
	**
	-0.093
	
	0.748
	2.788
	0.025

	Mexico
	
	1.615
	**
	0.010
	
	0.261
	*
	-0.623
	**
	0.914
	4.431
	0.013

	
	
	
	
	
	
	
	
	
	
	
	
	

	Chile
	 
	-0.109
	 
	-0.439
	 
	0.076
	 
	0.057
	 
	0.075
	2.655
	-0.475

	Avg. of ITers a
	 
	 
	 
	 
	 
	 
	 
	 
	4.155
	 

	Argentina
	 
	0.079
	 
	1.254
	*
	-0.197
	 
	-0.345
	*
	0.879
	0.942
	1.047

	Bolivia
	
	
	
	-0.200
	
	1.067
	**
	-0.159
	
	0.882
	1.838
	3.001

	Ecuador
	
	7.377
	
	0.482
	
	-0.310
	
	-0.751
	
	0.597
	6.373
	0.368

	Paraguay
	
	
	
	0.296
	
	0.102
	
	-0.642
	
	0.418
	3.828
	0.329

	Peru
	
	0.002
	
	-1.078
	
	0.168
	
	-0.501
	
	0.240
	7.057
	-1.294

	Uruguay
	
	2.203
	
	1.692
	
	0.598
	**
	-0.065
	
	0.944
	12.680
	4.204

	Venezuela
	 
	 
	 
	-0.110
	 
	0.437
	 
	-0.136
	 
	0.271
	12.700
	-0.196

	Avg. of non-ITers
	 
	 
	 
	 
	 
	 
	 
	 
	6.488
	 

	1999 to 2002
	
	
	
	
	
	
	
	
	Standard
	LR Response

	
	
	Gapt-1
	
	 t-1
	
	i t-1
	
	Appt-1
	
	R2
	Error
	to Inflation

	Brazil
	 
	-0.012
	 
	0.708
	 
	0.568
	**
	-0.050
	 
	0.868
	1.217
	1.638

	Columbia
	
	0.759
	
	0.536
	
	0.326
	
	-0.084
	
	0.877
	1.596
	0.795

	Mexico
	
	-0.412
	*
	0.590
	*
	0.307
	
	0.029
	
	0.930
	1.678
	0.851

	
	
	
	
	
	
	
	
	
	
	
	
	

	Chile
	 
	0.193
	 
	0.366
	 
	0.330
	 
	0.090
	 
	0.463
	1.992
	0.546

	Avg. of ITers b
	 
	 
	 
	 
	 
	 
	 
	 
	1.621
	 

	Argentina
	 
	-0.818
	 
	-0.118
	 
	0.822
	**
	-0.290
	**
	0.906
	5.720
	-0.659

	Bolivia
	
	
	
	0.066
	
	0.710
	**
	-0.109
	
	0.583
	2.044
	0.226

	Ecuador
	
	-1.183
	
	0.055
	
	1.142
	**
	0.391
	
	0.808
	11.212
	-0.385

	Paraguay
	
	
	
	0.497
	
	0.395
	
	-0.054
	
	0.262
	4.531
	0.822

	Peru
	
	-0.006
	
	0.115
	
	0.951
	**
	0.513
	**
	0.900
	2.048
	2.338

	Uruguay
	
	0.678
	
	-8.705
	**
	1.367
	**
	-2.920
	**
	0.983
	12.352
	23.707

	Venezuela
	 
	 
	 
	0.445
	 
	0.366
	 
	0.038
	 
	0.604
	5.064
	0.702

	Avg. of non-ITers
	 
	 
	 
	 
	 
	 
	 
	 
	6.139
	 

	1995 to 2002
	
	
	
	
	
	
	
	
	Standard
	LR Response

	
	
	Gapt-1
	
	 t-1
	
	i t-1
	
	Appt-1
	
	R2
	Error
	to Inflation

	Brazil
	 
	0.006
	 
	0.067
	**
	0.637
	**
	0.019
	 
	0.864
	4.726
	0.184

	Columbia
	
	-0.904
	**
	0.339
	
	0.729
	**
	-0.118
	
	0.955
	2.394
	1.250

	Mexico
	
	-0.077
	
	0.411
	*
	0.290
	*
	-0.892
	**
	0.776
	8.804
	0.579

	
	
	
	
	
	
	
	
	
	
	
	
	

	Chile
	 
	-0.116
	 
	0.605
	 
	0.424
	*
	0.114
	 
	0.591
	2.627
	1.050

	Avg. of ITers b
	 
	 
	 
	 
	 
	 
	 
	 
	4.638
	 

	Argentina
	 
	-0.314
	 
	-0.105
	 
	0.775
	**
	-0.249
	**
	0.897
	4.210
	-0.465

	Bolivia
	
	
	
	0.062
	
	0.902
	**
	-0.100
	
	0.896
	1.900
	0.637

	Ecuador
	
	-1.406
	
	0.063
	
	1.033
	**
	0.261
	
	0.800
	9.923
	-1.917

	Paraguay
	
	
	
	0.365
	
	0.429
	*
	-0.085
	
	0.314
	4.287
	0.640

	Peru
	
	0.102
	
	0.315
	
	0.617
	**
	0.027
	
	0.395
	5.320
	0.822

	Uruguay
	
	0.047
	
	-0.516
	
	0.994
	**
	-2.158
	**
	0.928
	18.931
	-84.034

	Venezuela
	 
	 
	 
	0.059
	 
	0.543
	**
	-0.067
	 
	0.435
	10.103
	0.128

	Avg. of non-ITers
	 
	 
	 
	 
	 
	 
	 
	 
	7.810
	 

	* indicates significance at the 5% level and ** indicates significance at the 1% level
	

	Data from IFS and country sources; Note: All regressions include a constant that is not shown

	a: Average does not include Chile; b: Average includes Chile
	
	
	
	


non-targeting countries, most of which show much larger reactions to appreciation in the post-IT period than all of the ITers.  These results are consistent with IT countries paying less attention to exchange rate fluctuations than they did before they implemented IT, and with appreciation mattering less for IT countries than for the non-IT countries in the post-IT period.
  This is important, since it implies that exchange rates are in fact more free under inflation targeting than under other monetary policy regimes.  


The evidence from both quarterly regressions suggests that monetary policy, as measured by the effects of several macroeconomic variables upon interest rates, changed when Brazil, Colombia and Mexico adopted inflation targeting.  Their strategies became more systematic since they fit the Taylor regression better and they were more concerned with inflation and less concerned with depreciation.  There was not a clear change, however, in the effects of either lagged interest rates or output gap.  For the non-targeters, monetary policy became more consistent in only some cases, and there was not a clear trend in the effects of any of the variables from one period to the next.  The large decline in the average standard error for the ITers between periods compared to a high average standard error in both periods for the non-ITers further supports that inflation targeting makes monetary policy more reliable and transparent.  

Evidence from Simple Monthly Taylor Regressions:

In order to further test whether monetary policy has changed with inflation, I estimate the Taylor regressions using monthly data.  The results are somewhat more consistent for the simple monthly regressions than for the quarterly regressions (see table 5.3).  The explanatory power for Colombia and Mexico in the post-IT period is greater 

	
	        Table 5.3: Simple Monthly Taylor Rules
	

	
	
	
	
	
	
	
	
	
	
	

	1995 to 1998
	
	
	
	
	
	
	Standard
	LR Response

	
	
	Gapt-1
	
	 t-1
	
	i t-1
	
	R2
	Error
	to Inflation

	Brazil
	 
	-3.053
	 
	0.016
	 
	0.579
	**
	0.818
	6.509
	0.038

	Columbia
	
	
	
	-0.220
	
	0.939
	**
	0.865
	1.680
	-3.607

	Mexico
	
	-0.187
	
	0.091
	
	0.775
	**
	0.860
	5.216
	0.405

	
	
	
	
	
	
	
	
	
	
	

	Chile
	 
	-0.133
	 
	0.110
	 
	0.493
	**
	0.256
	2.718
	0.218

	Avg. of ITers a
	 
	 
	 
	 
	 
	 
	4.468
	 

	Argentina
	 
	 
	 
	0.747
	**
	0.555
	**
	0.791
	1.347
	1.680

	Bolivia
	
	
	
	-0.031
	
	0.991
	**
	0.938
	1.183
	-3.257

	Ecuador
	
	
	
	0.113
	
	0.909
	**
	0.765
	4.472
	1.245

	Paraguay
	
	
	
	0.043
	
	0.743
	**
	0.569
	3.394
	0.169

	Peru
	
	
	
	-0.217
	
	0.673
	**
	0.515
	3.918
	-0.663

	Uruguay
	
	
	
	0.030
	*
	0.629
	**
	0.666
	0.792
	0.081

	Venezuela
	 
	 
	 
	-0.030
	 
	0.835
	**
	0.666
	7.761
	-0.182

	Avg. of non-ITers
	 
	 
	 
	 
	 
	 
	3.267
	 

	
	
	
	
	
	
	
	
	
	
	

	1999 to 2002
	
	
	
	
	
	
	Standard
	LR Response

	
	
	Gapt-1
	
	 t-1
	
	i t-1
	
	R2
	Error
	to Inflation

	Brazil
	 
	0.114
	 
	0.228
	 
	0.870
	**
	0.878
	1.694
	1.752

	Columbia
	
	
	
	0.079
	
	0.853
	**
	0.978
	0.929
	0.536

	Mexico
	
	-0.075
	
	0.100
	
	0.848
	**
	0.965
	1.293
	0.662

	
	
	
	
	
	
	
	
	
	
	

	Chile
	 
	-0.028
	 
	0.531
	 
	0.643
	**
	0.534
	1.851
	1.487

	Avg. of ITers b
	 
	 
	 
	 
	 
	 
	1.442
	 

	Argentina
	 
	 
	 
	0.058
	 
	0.871
	**
	0.830
	6.844
	0.449

	Bolivia
	
	
	
	-0.055
	
	0.868
	**
	0.764
	1.436
	-0.418

	Ecuador
	
	
	
	-0.035
	
	0.958
	**
	0.941
	5.561
	-0.837

	Paraguay
	
	
	
	0.072
	
	0.769
	**
	0.593
	3.375
	0.311

	Peru
	
	
	
	0.228
	
	0.934
	**
	0.855
	2.121
	3.457

	Uruguay
	
	
	
	0.036
	
	0.744
	**
	0.577
	0.925
	0.141

	Venezuela
	 
	 
	 
	0.081
	 
	0.828
	**
	0.828
	3.482
	0.471

	Avg. of non-ITers
	 
	 
	 
	 
	 
	 
	3.392
	 

	1995 to 2002
	
	
	
	
	
	
	Standard
	LR Response

	
	
	Gapt-1
	
	 t-1
	
	i t-1
	
	R2
	Error
	to Inflation

	Brazil
	 
	-0.294
	 
	0.010
	 
	0.806
	**
	0.848
	5.211
	0.052

	Columbia
	
	
	
	0.199
	**
	0.883
	**
	0.980
	1.458
	1.701

	Mexico
	
	-0.168
	
	0.137
	**
	0.793
	**
	0.925
	3.729
	0.658

	
	
	
	
	
	
	
	
	
	
	

	Chile
	 
	-0.096
	*
	0.522
	**
	0.636
	**
	0.685
	2.364
	1.434

	Avg. of ITers b
	 
	 
	 
	 
	 
	 
	3.190
	 

	Argentina
	 
	 
	 
	0.039
	 
	0.903
	**
	0.849
	4.921
	0.405

	Bolivia
	
	
	
	0.033
	
	0.956
	**
	0.946
	1.317
	0.753

	Ecuador
	
	
	
	-0.042
	*
	0.966
	**
	0.939
	5.067
	-1.258

	Paraguay
	
	
	
	0.090
	
	0.780
	**
	0.628
	3.358
	0.409

	Peru
	
	
	
	0.097
	
	0.835
	**
	0.677
	3.188
	0.587

	Uruguay
	
	
	
	0.025
	**
	0.696
	**
	0.722
	0.851
	0.082

	Venezuela
	 
	 
	 
	0.859
	 
	0.020
	**
	0.783
	6.066
	0.876

	Avg. of non-ITers
	 
	 
	 
	 
	 
	 
	3.538
	 

	Note: Regressions for Mexico start in May of 1995; All regressions include a constant that is not shown

	* indicates significance at the 5% level and ** indicates significance at the 1% level

	Data from IFS and country sources; a: Average does not include Chile; b: Average includes Chile


than for any other country, while Brazil’s is higher than for all but one non-IT country.  Chile continues to have a very low R2, which is unexpected.  The standard errors are less for both sets of countries than in the quarterly regressions, but again the average standard error for the group of IT countries greatly decreases while it actually increases for the group of non-IT countries.  The response to short-run inflation rises for the ITers, but is less than it was in the quarterly regressions.  For the most part, the IT countries have a greater response to long-run inflation than the non-ITers in the post-IT period, indicating that they are more focused on long-term inflation.  The fact that Chile’s response to long-run inflation increases greatly and is greater than one in the post-IT period suggests that over time, inflation targeting may yield the expected reaction to long-run inflation.  The estimated reactions to lagged interest rates again do not provide conclusive evidence of a change in interest rate smoothing, though unlike in the quarterly model, they are significant for all countries.  Therefore, for either set of countries, one can reject the hypothesis that lagged interest rates have no impact on monetary policy.  The response to the output gap is quite different in the monthly regressions, although there are only three countries examined.  In each case, the estimated reaction to the gap increases algebraically, which goes against the idea that central banks pay more attention to the output gap because of its impact upon expectations of future inflation.  

Evidence from Open-Economy Monthly Taylor Regressions:

The monthly open-economy regressions further show that the exchange rate plays a much smaller role in the formation of monetary policy after adopting inflation targeting (see table 5.4).  Unlike in the quarterly regressions, however, the estimated reactions to appreciation remain significant for both Brazil and Mexico, so the exchange rate must 

	
	   Table 5.4: Open-Economy Monthly Taylor Rules
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	1995 to 1998
	
	
	
	
	
	
	
	
	Standard
	LR Response

	
	
	Gapt-1
	
	 t-1
	
	i t-1
	
	Appt-1
	
	R2
	Error
	to Inflation

	Brazil
	 
	-2.890
	 
	0.011
	 
	0.601
	**
	-0.659
	*
	0.823
	6.485
	0.026

	Columbia
	
	
	
	-0.229
	
	0.941
	**
	0.075
	
	0.867
	1.685
	-3.903

	Mexico
	
	-0.165
	
	0.218
	**
	0.627
	**
	-0.557
	**
	0.854
	4.372
	0.584

	
	
	
	
	
	
	
	
	
	
	
	
	

	Chile
	 
	-0.150
	 
	0.138
	 
	0.477
	**
	-0.138
	 
	0.262
	2.738
	0.264

	Avg. of ITers a
	 
	 
	 
	 
	 
	 
	 
	 
	 
	4.181
	 

	Argentina
	 
	 
	 
	0.586
	**
	0.608
	**
	-0.369
	**
	0.825
	1.246
	1.495

	Bolivia
	
	
	
	-0.031
	
	0.992
	**
	-0.035
	
	0.938
	1.195
	-3.817

	Ecuador
	
	
	
	0.036
	
	0.871
	**
	-0.125
	
	0.820
	4.190
	0.607

	Paraguay
	
	
	
	0.095
	
	0.726
	**
	-0.464
	*
	0.554
	3.461
	0.348

	Peru
	
	
	
	-0.204
	
	0.659
	**
	-0.642
	*
	0.561
	3.773
	-0.598

	Uruguay
	
	
	
	0.029
	*
	0.636
	**
	-0.012
	
	0.667
	0.800
	0.079

	Venezuela
	 
	 
	 
	-0.031
	 
	0.850
	**
	-0.232
	**
	0.720
	7.183
	-0.208

	Avg. of non-ITers
	 
	 
	 
	 
	 
	 
	 
	 
	3.121
	 

	1999 to 2002
	
	
	
	
	
	
	
	
	Standard
	LR Response

	
	
	Gapt-1
	
	 t-1
	
	i t-1
	
	Appt-1
	
	R2
	Error
	to Inflation

	Brazil
	 
	0.179
	 
	0.127
	 
	0.833
	**
	0.080
	*
	0.891
	1.616
	0.761

	Columbia
	
	
	
	0.042
	
	0.873
	**
	-0.018
	
	0.981
	0.854
	0.331

	Mexico
	
	-0.063
	
	0.061
	
	0.890
	**
	-0.138
	**
	0.969
	1.241
	0.552

	
	
	
	
	
	
	
	
	
	
	
	
	

	Chile
	 
	-0.031
	 
	0.575
	 
	0.628
	**
	0.138
	 
	0.558
	0.517
	1.543

	Avg. of ITers b
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1.057
	 

	Argentina
	 
	 
	 
	0.044
	 
	0.887
	**
	-0.114
	 
	0.836
	6.794
	0.391

	Bolivia
	
	
	
	-0.053
	
	0.868
	**
	-0.017
	
	0.764
	1.452
	-0.398

	Ecuador
	
	
	
	-0.026
	
	0.889
	**
	-0.365
	**
	0.953
	5.015
	-0.233

	Paraguay
	
	
	
	0.073
	
	0.769
	**
	-0.007
	
	0.593
	3.414
	0.314

	Peru
	
	
	
	0.239
	
	0.931
	**
	-0.075
	
	0.856
	2.140
	3.460

	Uruguay
	
	
	
	0.038
	
	0.712
	**
	0.015
	
	0.581
	0.932
	0.130

	Venezuela
	 
	 
	 
	0.081
	 
	0.828
	**
	-0.001
	 
	0.828
	3.521
	0.471

	Avg. of non-ITers
	 
	 
	 
	 
	 
	 
	 
	 
	3.324
	 

	1995 to 2002
	
	
	
	
	
	
	
	
	Standard
	LR Response

	
	
	Gapt-1
	
	 t-1
	
	i t-1
	
	Appt-1
	
	R2
	Error
	to Inflation

	Brazil
	 
	-0.298
	 
	0.028
	**
	0.769
	**
	-0.012
	 
	0.863
	4.943
	0.122

	Columbia
	
	
	
	0.207
	**
	0.888
	**
	-0.015
	
	0.983
	1.365
	1.843

	Mexico
	
	-0.106
	
	0.223
	**
	0.678
	**
	-0.325
	**
	0.925
	3.314
	0.694

	
	
	
	
	
	
	
	
	
	
	
	
	

	Chile
	 
	-0.091
	 
	0.503
	**
	0.640
	**
	0.099
	 
	0.689
	2.363
	1.398

	Avg. of ITers b
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2.996
	 

	Argentina
	 
	 
	 
	0.035
	 
	0.906
	**
	-0.131
	*
	0.856
	4.827
	0.374

	Bolivia
	
	
	
	0.034
	**
	0.956
	**
	-0.033
	
	0.946
	1.324
	0.786

	Ecuador
	
	
	
	-0.036
	*
	0.953
	**
	-0.249
	*
	0.952
	4.677
	-0.760

	Paraguay
	
	
	
	0.034
	
	0.767
	**
	-0.074
	
	0.608
	3.445
	0.145

	Peru
	
	
	
	0.118
	
	0.817
	**
	-0.369
	*
	0.694
	3.138
	0.641

	Uruguay
	
	
	
	0.027
	**
	0.670
	**
	0.016
	
	0.723
	0.853
	0.082

	Venezuela
	 
	 
	 
	0.017
	 
	0.863
	**
	-0.186
	**
	0.823
	5.686
	0.125

	Avg. of non-ITers
	 
	 
	 
	 
	 
	 
	 
	 
	3.421
	 

	Note: Regressions for Mexico start in May of 1995; All regressions include a constant that is not shown

	* indicates significance at the 5% level and ** indicates significance at the 1% level
	

	Data from IFS and country sources; a: Average does not include Chile; b: Average includes Chile


still have an effect upon policy.  This supports the idea that the central bank will pay attention to exchange rates because of their impact upon import prices, which will affect their inflation target.  The other results are the same as in the simple monthly regressions.  

The two sets of monthly regressions demonstrate a clear trend among the inflation targeters to have a more coherent and understandable monetary policy.  The ITers fit the models much better after adopting IT, as their explanatory power increases, their standard errors decline, and their responses to both short and long-run inflation rise.  The decline in the response to the output gap is unexpected but is not conclusive since there are only three countries observed.  The lack of consistency with regards to the response to lagged interest rates suggests that in some cases the central bank used less interest rate smoothing to achieve its inflation objectives, as predicted.  However, given the great instability in Latin America, it is possible that in other cases there had been little interest rate smoothing in the past, and with the calmer conditions that IT presents, then interest rate smoothing occurred more simply because central banks were more able to use it.  The smaller response to appreciations is consistent with theory that inflation targeting lowers the importance of exchange rates.  Together, the monthly and quarterly results point towards a more stable monetary policy that follows the general framework as outlined by Mishkin (1999), Schmidt-Hebbel and Tapía (2002), and other economists.  

Evidence from Chow Tests: 

The Chow tests provide some of the most compelling evidence pointing to change in monetary policy for the inflation targeters (see table 5.5).  The test examines if there are significant differences for each sub-sample in the estimated equations.  Using the breakpoint of January 1999, I analyzed whether or not there was a structural change in the

	     Table 5.5: 

	   Chow Test F Statistics

	Table 5.6: 

	Chow Test where F-Stat is Maximized

	Country
	F-Stat
	
	
	Country
	
	F-Stat
	
	
	
	Country
	Date of Maximum 
	F-Stat
	

	Brazil
	3.335
	*
	
	Argentina
	 
	0.463
	 
	
	
	Brazil
	Nov-98
	3.574
	**

	Columbia
	4.580
	**
	
	Bolivia
	
	0.737
	
	
	
	Columbia
	Jan-99
	4.580
	**

	Mexico
	2.900
	*
	
	Ecuador
	
	1.963
	
	
	
	Mexico
	Mar-98
	6.244
	**

	
	
	
	
	Paraguay
	
	1.105
	
	
	
	
	
	
	

	Chile
	1.594
	 
	
	Peru
	
	2.180
	
	
	
	
	
	
	

	
	
	
	
	Uruguay
	
	0.181
	
	
	
	
	
	
	

	
	
	
	
	Venezuela
	 
	2.193
	 
	
	
	
	
	
	

	Note: Both use the Open-Economy Taylor Rule with a breakpoint of January 1999
	
	

	Regressions for Mexico start in May of 1995; Data from IFS and country sources
	
	

	* Indicates significance at the 5% level and ** indicates significance at the 1% level
	
	

	
	
	


estimated Taylor rule to gauge whether monetary policy was different after adopting inflation targeting (the sub-samples were the pre-IT period of 1995 through 1998 and the post-IT period of 1999 through 2002).
  If inflation targeting does in fact matter, I would expect to see a significant F-statistic for the three countries that adopted IT in 1999, but not necessarily for the other countries.  The results showed that for Brazil, Colombia and Mexico, the formation of monetary policy changed significantly after January of 1999.  For all other Latin American countries, however, monetary policy remained stable.  With these results, I am able to reject the null hypothesis that monetary policy for these countries, as seen through the implicit Taylor rule, was the same in the pre and post-IT periods. 


In order to determine when policy changed the most for these three countries, I ran the Chow test using a different breakpoint until the F-statistic was maximized (see table 5.6).  This occurred for Brazil in November 1998, for Colombia in January 1999, and for Mexico in March 1998.
  In each case, this dramatic change took place many months (between seven and nine) before the official announcement of inflation targeting.  Therefore, the central banks must have altered their policy (most likely by setting a shadow target and using an IT framework) well before formally implementing IT and announcing that they were employing an IT strategy.  

VI. Response to Crises


Much of the research on the effectiveness of inflation targeting has suffered because the early ITers adopted their regimes during a stable decade of high growth.  For Latin America, however, this was not the case.  Although inflation was substantially reduced in the 1990s, countries experienced frequent macroeconomic shocks.  In order to look more specifically at how inflation targeting affected Latin American countries, I take a case study approach and examine the effects of two exchange rate shocks: the Mexican crisis at the end of 1994 (the pre-IT period) and the Argentinean crisis at the end of 2001 (the post-IT period).  In his response to Neumann and von Hagen’s paper, Mishkin (2002 p. 151) writes,  “Case studies allow us to see how inflation targeting has worked in practice and so provide some evidence about the mechanisms through which inflation targeting has affected the interaction of the markets, the public, politicians, and central banks.  Then we can see if that interaction has been likely to improve how monetary policy is conducted and whether it results in better policy outcomes.”  Given the difficulty of drawing too many conclusions from the econometric evidence (especially since the time period is small), looking at the interaction between exchange rate shocks and IT allows more general conclusions to be drawn.  

Inflation targeting should make monetary policy more stable, and as transparency and accountability increase, the central bank should be more able to respond to exogenous shocks.  Therefore, since monetary policy seems to have changed for the IT countries, I would expect inflation and interest rates to rise less during the second crisis (compared both to the first crisis and to the non-IT countries) and to return to their normal levels sooner.  For the non-ITers, I would not expect a large difference of either inflation or interest rates between the crises since it does not appear that monetary policy has changed at all.  I would anticipate similar depreciations for all countries in both periods, depending on how closely a country was tied to the source of the crisis.  Table 6.1 provides a summary of the effects of the two crises on each country.  
The Tequila Crisis: December 1994


The tequila crisis was the result of a combination of factors, including a changing economic situation, severe political instability, and financial vulnerabilities.  Large sums of capital fled Mexico, and little capital entered.  When the finance ministry widened the band on the exchange rate, investors panicked and made a run on the peso.  Soon thereafter, the exchange rate peg was abandoned and the peso was allowed to float freely.  The peso fell by almost 60% in the final quarter of 1994, the short-term interest rate shot up immediately and inflation continuously rose until December of 1995.  Industrial production dropped sharply, unemployment rose, and real wages fell.  The crisis spread quickly to the rest of Latin America, though no country suffered nearly as much as Mexico (its economy did not recover until almost two years later).  

	
	Table 6.1: Response to Crises
	

	
	
	
	
	
	

	Mexican Crisis: End of 1994, effects felt in the beginning of 1995
	

	
	
	
	Return to pre-
	
	Return to pre-

	Depreciation(s) a
	Inflation
	crisis levels
	Interest Rates  b  
	crisis levels

	Brazil
	13%
	fell from over 1000% to 22%
	 
	rose from 48 to 85 points
	Oct-95

	Chile
	7%
	stayed around 8%
	 
	rose from 10 to 19 points
	Oct-95

	Columbia
	13%
	stayed around 21%
	 
	stayed around 40 points
	-

	 
	 
	 
	 
	 
	 

	Argentina
	7%
	stayed between 3% and 5%
	 
	rose from 9.5 to 15 points
	Sep-95

	Bolivia
	8.5%
	stayed between 8% and 11%
	 
	rose from 20 to 25 points
	Apr-96

	Ecuador
	14%
	stayed around 23%
	 
	rose from 45 to 70 points
	Aug-95

	Paraguay
	9%
	stayed around 14%
	 
	rose from 18 to 22 points
	May-95

	Peru
	11%
	fell from 15% to 11%
	 
	rose from 13 to 21 points
	Nov-95

	Uruguay
	13%, 7%
	stayed around 44%
	 
	rose from 180 to 200 points
	May-95

	Venezuela
	12%, 77%
	stayed around 70%
	 
	rose from 43.5 to 49 points
	May-95

	
	
	
	
	
	

	Argentinean Crisis: End of 2001, effects felt in the beginning of 2002
	

	
	
	
	Return to pre-
	
	Return to pre-

	Depreciation(s) a
	Inflation
	crisis levels
	Interest Rates  b  
	crisis levels

	Brazil
	30%, 36%
	slowly rose from 8% to 14%
	Jan-04 (to 8%)
	rose from 18  to 26 points
	Nov-03

	Chile
	12%
	stayed between 2% and 3%
	 
	fell from 6 to 3 points
	-

	Columbia
	13%, 17%
	stayed between 6% and 7%
	 
	fell from 16 to 13 points
	-

	Mexico
	18%
	stayed between 4% and 5%
	 
	stayed around 8 points
	-

	 
	 
	 
	 
	 
	 

	Bolivia
	9%
	stayed around 1%
	 
	rose from 5.5 to 11 points
	Dec-02

	Ecuador
	7%
	fell from 16% to 10%
	 
	stayed between 13 and 16 points
	-

	Paraguay
	32%, 21%
	slowly rose from 6% to 20%
	N/A
	fell from 15 to 12 points
	-

	Peru
	9%
	stayed between 
-1% and 1%
	 
	stayed at 14 points
	-

	Uruguay
	26%, 45%
	slowly rose from 3% to 28%
	N/A
	rose from 70 to 330 points
	Dec-03

	Venezuela
	16%, 58%
	slowly rose from 12% to 39%
	N/A
	rose from 37 to 50 points
	May-02

	
	
	
	
	
	

	Note: All figures approximated; Data from IFS and country sources
	

	Depreciation is the quarterly rate; inflation and interest rates are based on monthly data
	

	a: Two depreciations are included when there was a large depreciation in both the first and second quarters

	b: Interst rates are shown in percentage points
	
	
	



The two other soon-to-be inflation targeters suffered shocks much less severe than Mexico’s, but similar to one another.  Brazil was in a different position from other countries because it was emerging from several years of a terrible economic situation.  Before the newly established real stabilized in mid-1994, the previous currency (the cruazdo) had suffered six consecutive quarters of over 100% depreciation.  Although a mild shock compared to previous depreciations, the crisis set Brazil back from the stabilization the economy had achieved under the real plan.  The crisis did not seem to affect inflation for either Brazil or Colombia.  Interest rates were left unchanged in Colombia despite the crisis, and although the economy grew, unemployment increased.  After falling drastically in 1994, interest rates in Brazil rose slightly.  The crisis seemed to have little effect on Colombia’s economy and a mild effect on Brazil’s.  It is difficult to tell the direct results of the crisis on Brazil’s economy, however, since perhaps inflation would have fallen further and more rapidly if the crisis had not occurred.  


Chile, an inflation targeter at the time of the crisis, saw only a slight depreciation in the first quarter of 1995, quickly followed by a comparable appreciation.  Inflation was not affected at all from the crisis, but interest rates rose.  Unemployment and output were unaffected, and it does not seem the Chilean economy felt any ill effects from the crisis.  Chile suffered the least of any Latin American country from the crisis, most likely because it had the most stable economic system and monetary policy of any country at the time, and it was far from Mexico and not as closely tied to its economy.  


The other Latin American countries experienced depreciations and increased interest rates, though only Bolivia saw an increase in inflation.  Argentina, Bolivia, Ecuador and Peru all experienced their worst depreciations since the start of the 1990s and large increases in interest rates.  Paraguay suffered a similar depreciation but interest rates barely changed.  Both Uruguay and Venezuela suffered worse depreciations than the other countries, though interest rates were barely affected.  For these non-targeting countries, the reaction to the Mexican crisis was mixed, but most countries suffered recessions and a few felt lasting effects to the economy.  There appears to be little difference between the reactions of these countries and those of the future inflation targeters.  

The Argentinean Crisis: December 2001


The Argentinean crisis at the end of 2001, like the tequila crisis, was the result of a number of factors and a complicated series of events.  The combination of poor fiscal discipline, domestic structural rigidities, a fundamental lack of credibility in the currency due to the high degree of dollarization, an imbalance between trade and capital integration that was vulnerable to a reversal of capital flows, and a lack of political consensus to make important decisions contributed to the crisis.  When Argentina abandoned the Convertibility Plan and finally devalued and floated the peso in December of 2001, the economy collapsed.  In the first quarter of 2002, the country suffered its worst depreciation in over twenty years.  By the end of the year, inflation and interest rates reached their highest levels in a decade.  


Of the three recent inflation targeters, Brazil suffered the most since it was Argentina’s biggest trading partner.  The country saw successive large depreciations, while both interest rates and inflation rose.  While part of this was fallout from the crisis, the changing political situation and lack of investor confidence at the end of 2002 also contributed.  Colombia, Mexico and Chile, on the other hand, saw depreciations from the crisis but suffered no other consequences.  

 
The picture was very different for the non-targeting countries.  Ecuador and Peru experienced small depreciations but no other effects from the crisis.  Bolivia saw a small appreciation as it had in the tequila crisis, but interest rates doubled and inflation rose strongly.  Paraguay’s guarani depreciated almost as much as the Brazilian real, but inflation rose by over three times and high unemployment resulted.  Uruguay’s depreciation was even worse, and both inflation and interest rate skyrocketed.  Finally, Venezuela suffered greatly as well, with the worst depreciation of any country (besides Argentina) and a significant escalation of inflation to a level almost as high as Argentina’s (although Venezuela was also starting to suffer from its own political instability).  

Most countries saw worse depreciations in the wake of the Argentinean crisis than they did after the tequila crisis, and depreciations that continued for a longer period.  This was true for all of the inflation targeters (with the obvious exception of Mexico).  With respect to interest rates, the response among all countries varied, but the inflation targeters responded with smaller increases in interest rates after the Argentinean crisis than after the Mexican crisis, as interest rates were unaffected in Chile, Mexico and Colombia, and rose only slightly in Brazil.  This makes sense given the fact that the Taylor regressions showed depreciations had a minimal effect upon the monetary policy of the ITers.  With inflation targeting, inflation expectations were most likely lowered, and therefore from the Fisher effect, interest rates should have remained low despite the crisis, as they did.  More non-targeting countries saw interest rates affected by the Mexican crises than by the Argentinean crisis, but those that were hit by the second crisis suffered more than they did during the first, with a greater percentage increase in interest rates and a longer to return to pre-crisis levels.  The IT countries had much more stable interest rates than their non-targeting neighbors.  

Neither crisis caused much of an increase in inflation for any of the inflation targeting countries (with the exception of Mexico during its own crisis).  The case of Brazil complicates the picture, since it was coming off its own terrible inflation and high interest rates at the time of the tequila crisis.  While it experienced greater depreciation in the second period, mainly because its economy was closely tied to Argentina’s, the crisis did not seem to have a large effect on its economy (although a year after the crisis the country was still in poor economic shape for reasons not related to the Argentinean crisis).  For the non-targeting countries, most saw no effect of inflation after the Mexican crisis, but all except Ecuador saw significant rises in inflation after the Argentinean crisis.  The rise in inflation also lasted for a longer period, and in many cases, inflation has yet to return to its pre-crisis level.  This suggests that IT helps to keep inflation low even in the event of exogenous shocks.  

While this is not an exhaustive examination, it seems that the inflation targeting countries improved their reaction to exchange rate shocks after adopting IT, based on the evidence that interest rates and inflation were minimally impacted after the Argentinean crisis.  They performed better (in terms of lower increases in inflation and interest rates, and barely any effect upon output) in the wake of the Argentinean crisis than they did after the Mexican crisis, and they performed much better than the non-targeting countries once they had a stable IT regime in place.  This evidence supports the idea that inflation targeting helps to make a country more stable and better able to deal with exogenous shocks.  

VII. Conclusions

Many Latin American countries have recently adopted inflation targeting in order to bring inflation to consistently low levels and to increase the credibility of their central banks.  This paper has built upon past research that focused primarily on IT in industrial countries in order to examine how inflation targeting affects emerging market economies such as those in Latin America.  As previous studies determined, this study found that inflation targeting has in fact helped corresponded with economic stability.   

The results from this paper show that inflation targeting has had a significant effect on monetary policy in Latin America.  Countries using IT have been able to keep inflation at relatively low levels and reduce the volatility of other economic variables.  The Taylor regressions show that IT has in fact changed the way monetary policy is conducted, and it has made these economies more stable and monetary policy more predictable and transparent.  While there does not appear to be a clear decline in interest rate smoothing, inflation targeting has reduced the focus on the exchange rate in the formation of monetary policy even though it continues to have an effect upon policy.  In terms of keeping inflation and interest rates low, countries with IT have also been able to respond to exogenous shocks better than before adopting IT and better than other countries could.  

Central banks in Latin America continue to refine their inflation-targeting framework to make it more systematic and more like IT in industrial countries.  It remains to be seen if inflation targeting will continue to be effective in the future, and if other countries will be able to implement IT with the success that Chile, Mexico, Brazil and Colombia have had.  
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� Two countries, Spain and Finland, stopped using IT when their monetary policy became controlled by the EMU in 1999.  


� The sacrifice ratio is a measure of the loss of output or employment that the economy suffers in order to achieve lower inflation.  It is usually calculated as either reduced output growth or a rise in unemployment associated with a one-percentage-point reduction in inflation.  


� A quantity constraint will limit the amount of money that is in circulation, while a price constraint will fix the value of money in terms of actual goods.  Either constraint will signal that the bank wants to prevent rises in inflation.  Bernanke et al. (1999, p. 289) state that policymakers target the inflation rate (the rate of change of prices) rather than the actual price level because “if they targeted a specific level of prices, and that target were overshot, there would have to be a period of falling prices as the price level was brought back to the target.”  


� Most countries that target inflation (including all five in Latin America) use the consumer price index, which includes import prices, as their target variable.  There are other measures of inflation, such as the GDP deflator, that are not affected by import prices since they focus only on domestic goods.  However, the CPI is usually the simplest and most easily understood measure of inflation, which is why most inflation-targeting countries use it.  


� Exchange rate pass through occurs when changes in the exchange rate are passed on to domestic prices, in part because of the increase in the price of imports when the exchange rate falls.  


1 Chile’s IT framework now includes a pre-announced policy horizon and target band, communication of the forecast, the rationale for any policy decisions and any reasons for temporary deviations from the target.  


2 The currency crisis that Mexico suffered at the time is known as the tequila crisis.


3 The data in this section comes from IMF country reports and Article IV Consultations for each country.  





� The SDR is a unit of account of the IMF.  Originally, the SDR was fixed in terms of U.S. dollars.  For the relevant period, the SDR was a weighted composition of the U.S. dollar, deutsche mark, Japanese yen, French franc and pound sterling (and on January 1, 1999, the composition changed to include the euro instead of the mark and the franc).  


� Because of the Fisher effect, the interest rate can have a direct relationship to inflation.  The Fisher effect states that the nominal interest rates equals the real interest rate plus the expected rate of inflation, and therefore a 1% increase in the expected rate of inflation causes a 1% increase in the nominal interest rate.  With inflation targeting, when inflation decreases (and therefore inflation expectations will likely decline), then the nominal interest rate should fall as well.  


� To maintain price stability, the central bank will raise interest rates if inflation increases, thereby tightening monetary policy and causing (2 to be positive.  To minimize recessions, the bank will lower interest rates if the output gap rises, thereby loosening monetary policy and causing (3 to be negative.  


� When aggregate demand is high, one expects the real interest rate to rise, which requires the nominal interest rate to increase by more than inflation, and therefore the long-run response to inflation should be more than one for a stable economy.  


� Exchange rates are indirectly included, since import prices affect the headline CPI that is typically used as the measure of inflation in the Taylor rule.  As the currency weakens, imports become more expensive and therefore the CPI rises.  By including the exchange rate in the Taylor rule, one can directly measure the effects of depreciation upon monetary policy.  


� Geoffrey Woglom calculated this for me.  Ball and Mankiw (2002, p. 122) explain, “The HP Filter is a generalization of a linear time trend that allows the slope of the trend to change gradually over time.  Formally, the HP filter minimizes the sum of squared deviations between the trend and actual series, with a penalty for curvature that keeps the trend smooth.”  See Woglom, 2003, for a more detailed explanation of how the filter works.  


� As previously mentioned, this does not include the effects of depreciation upon inflation, as the central bank must still pay attention to exchange rate fluctuations in terms of how they affect the inflation target.  


� The results shown here are for the open-economy monthly Taylor regressions.  The results are essentially the same when using the simple monthly regressions.  


� The only difference between the simple and the open-economy regressions was that the F-statistic was maximized for both Brazil and Mexico a few months later in the simple regressions, but still several months before IT was formally implemented.  
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