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In this paper, we consider whether long-term inflation
expectations have become better anchored in Brazil, Chile,
and Mexico. We do so using survey-based measures as well as
financial-market-based measures of long-term inflation expec-
tations, where we construct the market-based measures from
daily prices on nominal and inflation-linked bonds. This paper
is the first to examine the evidence from Brazil and Mexico,
making use of the fact that markets for long-term govern-
ment debt have become better developed over the past decade.
We find that inflation expectations have become much bet-
ter anchored over the past decade in all three countries, as a
testament to the improved credibility of the central banks in
these countries when it comes to keeping inflation low. That
said, one-year inflation compensation in the far future displays
some sensitivity to at least one macroeconomic data release per
country. However, the impact of these releases is small and it
does not appear that investors systematically alter their expec-
tations for inflation as a result of surprises in monetary policy,
consumer prices, or real activity variables. Finally, long-run
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inflation expectations in Brazil appear to have been less well
anchored than in Chile and Mexico.

JEL Codes: D84, E31, E43, E44, E52, E58, G14.

1. Introduction

Nearly thirty countries have adopted inflation-targeting frameworks,
driven by a conviction that defining an explicit inflation target and
communicating how the central bank will strive to meet that goal
is the best monetary policy strategy for maintaining inflation at a
relatively low and stable level without sacrificing long-term growth
Nonetheless, it is still an open question whether countries that have
adopted inflation-targeting regimes have lower inflation and better
economic performance than countries that follow other monetary
frameworks; see, for example, the research on macroeconomic per-
formance in Ball and Sheridan (2005), Gongalves and Salles (2008),
Brito and Bystedt (2010), and Ball (2011). Others have taken a
different approach by looking for evidence on the extent to which
inflation expectations are well anchored using survey and financial
market data. Because of data limitations, however, most of the lat-
ter work has focused on the experience of industrialized countries.
In this study, we overcome some of these data problems for devel-
oping countries and explore whether, and to what degree, long-term
inflation expectations are well anchored in three emerging-market
economies: Brazil, Chile, and Mexico.

The behavior of long-term inflation expectations provides insight
into the success of inflation targeting as a monetary policy strategy.
Emerging-market economies (EMEs) tend to be subject to particu-
larly large and frequent disturbances to the economy (Fraga, Gold-
fajn, and Minella 2004), and these disturbances at times can drive
inflation away from the target. Furthermore, monetary policy influ-
ences inflation with a considerable lag and there is uncertainty about

! According to Hammond (2012), twenty-seven countries are considered to
have inflation-targeting frameworks: Armenia, Australia, Brazil, Canada, Chile,
Colombia, the Czech Republic, Ghana, Guatemala, Hungary, Iceland, Indone-
sia, Israel, Korea, Mexico, New Zealand, Norway, Peru, the Philippines, Poland,
Romania, Serbia, South Africa, Sweden, Thailand, Turkey, and the United King-
dom. Many observers would also add the euro area to this list.
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the transmission process itself. These circumstances will influence
inflation expectations over the short and medium term. But if the
central bank is viewed as being credibly committed to bringing infla-
tion back to the inflation goal, shocks that affect inflation should be
viewed as transitory and should therefore not influence long-term
inflation expectations.

Although most studies compare inflation-targeting countries
with non-inflation-targeting countries, inflation-targeting countries
often practice very different policies. Hence, we believe it is infor-
mative to consider within-group differences by comparing the expe-
riences of Brazil, Chile, and Mexico. These three Latin American
countries adopted inflation-targeting frameworks over a decade ago
and are similar in at least two other respects: They are at comparable
stages of development and have a historical record of monetary and
fiscal mismanagement and high inflation. However, there are also dif-
ferences among the three with respect to institutional settings and in
how their central banks explain to the public how they will strive to
achieve the inflation goal. Chile, for example, had already achieved
considerable success in macroeconomic stabilization in the 1980s.
The Central Bank of Brazil (CBB) is not legally independent, which
has at times raised questions about its ability to fulfill its inflation-
targeting mandate without political interference. Several years after
the Bank of Mexico (BOM) adopted its inflation-targeting frame-
work, it had continued to formally target a money aggregate and,
unlike most other inflation-targeting central banks, did not publish
its inflation forecasts; see Batini and Laxton (2006)

Our approach is a blend of a formal and informal analysis. In
our formal analysis, we follow the approach that was first used
by Giirkaynak et al. (2007) by examining evidence from financial-
market-derived measures of long-term inflation expectations. Long-
horizon financial-market-based expectations of future inflation with
a sufficiently long history have been unavailable to date for Brazil
and Mexico as a result of insufficient historical data on local-
currency-denominated sovereign bond prices. Therefore, we first
collected a comprehensive set of historical prices on nominal and

2Between the late 1990s and 2008, the BOM formally followed an operat-
ing procedure that is known as “el corto” and which is similar to targeting
non-borrowed reserves; see Ramos-Francia and Torres-Garcia (2005).
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inflation-linked sovereign bonds for Brazil and Mexico—the Chilean
data were provided to us by RiskAmerica—and used these prices
to construct daily far-forward inflation compensation estimates for
each country, as we detail below. We exploit the fact here that over
the past decade, bond markets in Brazil and Mexico have made
remarkable strides in terms of depth and liquidity, which allows us
to construct these types of high-frequency market-based measures.

Inflation compensation provides a reading on investors’ expecta-
tions for inflation plus the premium that investors demand for the
risk that inflation may exceed its expected level fl Far-forward infla-
tion compensation covers a period that is several years in the future,
beyond the period over which transitory shocks typically influence
macroeconomic activity. In our informal analysis, we compare far-
forward inflation compensation with long-term inflation expecta-
tions derived from Consensus Economics’ survey data. We can com-
pare the two measures to assess whether they convey differences
in the degree to which countries’ inflation-targeting frameworks are
successful in shaping agents’ expectations about future inflation.

Similar to Giirkaynak et al. (2007) and Giirkaynak, Levin, and
Swanson (2010), among others, we then assess whether our market-
based measures of far-forward inflation compensation respond sig-
nificantly to domestic news surprises in monetary policy decisions,
consumer prices, and real activity data releases. We also consider
whether inflation compensation in these countries is sensitive to news
from the United States and China. We consider China because of its
increasing importance over the past decade as an export destination
for Brazil and Chile.

Giirkaynak, Levin, and Swanson (2010) found that long-term
inflation expectations were better anchored in Sweden, an inflation-
targeting country, than in the United States, which at the time
did not have an explicit inflation target in place. Far-forward infla-
tion compensation for Sweden did not react significantly to news
surprises during a period from 1996 to 2005, while U.S. forward

3Hoérdahl (2009) notes that besides reflecting these two factors, inflation com-
pensation also reflects liquidity premia and “technical” market factors. While we
do not explicitly take these items into account in our baseline regression analysis
in section 4.4, we do consider controlling for them in a sensitivity analysis to our
baseline results; see appendix 1.
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inflation compensation did react significantly to surprises during a
very similar period (1998 to 2005). These authors also found that
long-term inflation expectations in the United Kingdom became well
anchored after the Bank of England gained legal independence in
the late 1990s. Giirkaynak et al. (2007) compare the experience of
the United States with those of Canada and Chile, using data for
somewhat different periods for each country. Long-term inflation
expectations were found to be well anchored in Canada and Chile,
although the evidence for Chile is based on a short sample period
(2002 to 2005). Details on this empirical approach are in section 4.
Galati, Poelhekke, and Zhou (2011) explored whether the global
financial crisis unhinged long-term inflation expectations. Although
the evidence is inconclusive, long-term inflation expectations in the
United Kingdom drifted up.

These studies have nearly all focused on the experience of indus-
trialized economies, as market-based measures of long-term infla-
tion expectations have been unavailable to date for many emerging-
market economies. The fact that long-term bond markets in Brazil,
Chile, and Mexico have developed rapidly over the past decade now
allows us to construct our financial-market-based inflation compen-
sation measures. Although market liquidity problems for some long-
term bonds in these countries will still certainly pose an issue, we
believe it is well worth taking a closer look at what the results from
the event-study analysis imply.

Overall, we find that inflation expectations have become much
better anchored over the past decade in all three countries, which is a
major achievement, considering these countries’ high-inflation past.
That said, survey-based and financial-market-based readings on the
long-term inflation outlook have been consistently above the target
in Brazil and Mexico, but more so in Brazil. Moreover, although we
do not find evidence that market participants systematically revise
their views about long-term inflation in response to domestic macro-
economic and monetary policy news, one-year inflation compensa-
tion in the far future displays some sensitivity to at least one macro-
economic data release in each country. New information appears to
prompt market participants to revise either their expectations on
inflation directly or their assessment of risks to the inflation outlook
more generally. Revisions are relatively small, however. Far-forward
inflation compensation for Mexico is sensitive to U.S. non-farm
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payrolls data, likely reflecting both the tight linkages between the
two economies and the fact that important Mexican macroeconomic
data are released with a considerable delay. Far-forward inflation
compensation in Brazil, but not in Chile, exhibits some sensitivity
to data releases from China. Finally, evidence from both financial
markets and survey data suggest that long-run inflation expectations
have been less well anchored in Brazil than in Chile and Mexico.

As in all empirical studies that look at the response of financial
market variables to economic news, the explanatory power of our
regressions is quite low. Although in our case this result is consis-
tent with the null hypothesis that inflation expectations have become
better anchored, the volatility in some of our inflation compensation
measures indicates that it may simply be that other types of news
that we are not able to capture in our regressions have been impor-
tant drivers of long-term inflation expectations and inflation risk
premia for these countries.

2. Inflation Targeting in Brazil, Chile, and Mexico

Brazil, Chile, and Mexico adopted inflation-targeting frameworks
after having previously experimented with alternative monetary pol-
icy strategies. Brazil adopted an inflation-targeting framework in
1999 after abandoning a fixed exchange rate policy in the midst of
a currency crisis. In Chile, the Central Bank of Chile (CBC) had
begun to set annual inflation targets in the early 1990s. However,
a “full-fledged” inflation-targeting framework was put into place in
1999, when, upon floating the Chilean peso in September of that
year, the CBC announced that it would implement an inflation-
targeting framework and that the inflation target range would be 2
to 4 percent beginning in 2001; see Valdés (2007). In 2007, the infla-
tion target was set at 3 percent within a 2 to 4 percent tolerance
range. Inflation targets for Chile, as for Brazil and Mexico, are set
for headline inflation on a December-over-December basis.

In Mexico, after abandoning its fixed exchange rate policy in
December 1994, the BOM, in search of a new nominal anchor,
adopted a money target. However, the BOM found that money
demand was too unstable for money targets to be an effective
means of controlling inflation. By 1998, the BOM’s monetary pol-
icy announcements could be seen as signaling the direction in which
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the central bank wanted interest rates to move (Ramos-Francia and
Torres-Garcia 2005). In 1999, BOM officials wrote that Mexico’s
monetary policy framework was “in a transition period towards a
clear-cut inflation targeting scheme” (Carstens and Werner 1999,
cited in Mishkin and Savastano 2001). The BOM formally adopted
its inflation-targeting framework in 2001 and announced that the
inflation target would be 3 percent beginning in 2003.

Reflecting a growing consensus that central banks need to be
free from political pressures to pursue short-term objectives, the
central banks of Chile and Mexico had been granted legal autonomy
with price stability as their primary mandate, Chile in 1990 and
Mexico in 1994. In Brazil, in the absence of formal legal indepen-
dence for the CBB, the law that laid out the basic features of the
inflation-targeting framework delegated the central bank with the
responsibility of pursuing the target, which in effect meant that the
CBB had sole control over the Selic rate as its key monetary policy
instrument. Steps were also taken in all three countries to strengthen
public finances. Authorities enacted reforms in the financial sector
and other areas to reduce vulnerabilities to financial turmoil.

Nonetheless, in Brazil, the early years of inflation targeting
were marked by sharp disagreements over the macroeconomic policy
framework between the party then in power—that of then-President
Fernando Henrique Cardoso of the Brazilian Social Democratic
Party (the PSDB)—and the main opposition party—the left-leaning
Worker’s Party (the PT). By mid-2002, Brazil was in the throes of a
financial crisis which was fueled by investor worries that the leading
presidential candidate, Luiz Indcio da Silva (widely known as Lula)
of the PT, would abandon the macroeconomic policies of his pre-
decessor. The Lula government, which took office in January 2003,
addressed these concerns by taking steps to demonstrate its com-
mitment to fiscal and monetary conservatism, including appointing
Henrique Meirelles, a prominent banker, as central bank president.

Whether Brazil’s inflation target represents policymakers’ views
on the appropriate level of inflation that is independent of macro-
economic conditions appears to be an open question. Former CBB
President Arminio Fraga, who had presided over the introduction
of the inflation-targeting framework, relates that “during the initial
phase, a gradual and declining path for inflation was defined with
the aim of bringing inflation to the desired level. At that moment,
we imagined that such level would be, in a first step, something
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close to 3 to 4 percent (inspired by the Chilean experience) and
that, with time, we would go to a rate close to the world average”
(Fraga 2009; the translation is ours). At the launch of the inflation-
targeting framework in July 1999, the government announced that
the inflation target would decline to 4 percent for 2001 and, fur-
thermore, stated that the inflation targets for the following years
would be announced no later than June of the previous year. The
inflation target was subsequently reduced to 3% percent for 2002
(announced June 2000) and 3% percent for 2003 (announced June
2001).

After the Lula government took office, the inflation target was set
at 4% percent and the target has remained at that level since then.
However, in 2004, CBB President Meirelles stated that he envisioned
inflation falling to a long-term inflation target of 4 percent (Gomes
2004). In mid-2007, in announcing the target for 2009, Finance Min-
ister Guido Mantega stated that “the inflation targets for 2008 and
2009 should be seen as a transition in the direction of a long-term
inflation target that I judge appropriate to be in the neighborhood
of 4 percent, given the characteristics of the Brazilian economy”
(Goldfajn 2007; the translation is ours).

Dilma Rousseff, Lula’s protege and successor, took office in Janu-
ary 2011 and appointed Alexandre Tombini as the new central bank
president. In October 2012, Tombini stated that “we have to have
the ambition of having inflation converge to [inflation] of our trading
partners, as this, in the medium and long-term, would make a differ-
ence. Nonetheless, at the moment, we have to consolidate this level
[referring to the 41 percent inflation target]” (Grinbaum 2012; the
translation is ours.). As we detail below, there is some evidence that
uncertainty about the longer-term inflation goal has been feeding
into survey- and financial-market-based readings on the longer-term
inflation outlook for Brazil.

The top panels of figures 1-3 show twelve-month headline infla-
tion in Brazil, Chile, and Mexico (the thick black lines), as well
as the inflation target and the tolerance range for each country’s
inflation target from January 2001 to April 2013[ The dash-dotted

4Panel A of figure 1 shows only the initial target for Brazil, that is, the
target that is announced a year and a half in advance. Between 2002 and 2005,
the targets were adjusted upwards to accommodate unforeseen and adverse
supply-side shocks.
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Figure 1. Brazil: Inflation, Survey Measures, and Forward
Inflation Compensation
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Notes: The figure presents realized inflation, expected inflation from Consensus
Forecasts’ biannual survey of long-term inflation expectations, and our estimated
far-forward inflation compensation measure for Brazil. Panel A displays twelve-
month realized headline and core CPI and the inflation target. The tolerance
interval for the inflation target is shown by the shaded area. Panel B displays
the inflation target and the average of the responses from Consensus Forecasts’
survey of inflation expectations for the forecast horizon of six to ten years in the
future. Panel C displays one-year forward inflation compensation ending in seven
years along with the inflation target.
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Figure 2. Chile: Inflation, Survey Measures, and Forward
Inflation Compensation
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month realized headline and core CPI, the inflation target, and the tolerance
interval around this target. Note that before 2007 the inflation target was an
interval of 2 to 4 percent. Panel B displays the inflation target, the average of
the responses from Consensus Forecasts’ survey of long-term inflation expecta-
tions, and the median expectation of twelve-month inflation ending twenty-three
months in the future from the Central Bank of Chile’s monthly survey of fore-
casters. Panel C displays one-year forward inflation compensation ending in ten
years along with the inflation target.
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Figure 3. Mexico: Inflation, Survey Measures, and
Forward Inflation Compensation
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interval around this target. Panel B displays the inflation target, the average of
the responses from the Consensus Forecasts survey of long-term inflation expecta-
tions, and the average of the responses for expected inflation for the forecast hori-
zon of five to eight years in the future from the Bank of Mexico’s monthly survey of
analysts’ expectations. Panel C displays one-year forward inflation compensation
ending in seven years along with the inflation target.
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lines, which depict measures of core inflation A Considering their
inflation records, inflation has been remarkably low in each country,
remaining in the single-digit range since the early 2000s in Brazil and
Mexico and only briefly going into the double-digit range in Chile.

3. Survey- and Market-Based Measures of Inflation
Expectations

3.1  Survey-Based Inflation Ezxpectations

The middle panels of figures 1-3 compare each country’s infla-
tion target between January 2001 and April 2013 with long-term
expected inflation from the semi-annual Consensus Forecasts sur-
vey, using the average forecast across respondents. This survey,
which is conducted by Consensus Economics in April and October
of each year, polls analysts’ expectations of average annual infla-
tion six to ten years in the future. Using Consensus Forecasts data,
Levin, Natalucci, and Piger (2004) document that long-term infla-
tion expectations had already been declining in the years preced-
ing the adoption of inflation targets in inflation-targeting EMEs for
which survey data was available%

Average expected inflation for Chile, shown in panel B of figure
2, has been very close to 3 percent. A drawback of the long-term
Consensus’ forecasts for these countries is the low number of sur-
vey participants. Only eight to twelve panelists have been providing
long-term forecasts, about half of the number of participants in Con-
sensus Forecasts’” monthly survey of short- and medium-term fore-
casts/] Alternatively, the three central banks also conduct their own

5For Brazil, the core inflation measure shown excludes food for home use and
fuel for vehicles and home use. Together, these items have about a 16 percent
weight in the headline index. For Chile, core inflation is the CPIX, which excludes
fuels, fresh fruits, and vegetables. These items have a weight of about 9 percent
in the headline CPI. Core inflation for Mexico excludes fruits and vegetables,
meat and eggs, and energy and other government-regulated prices. These items
have a 25 percent weight in the headline CPI.

5Levin, Natalucci, and Piger (2004) do not report results for Chile because
long-term inflation expectations were first surveyed in the mid-1990s and because
they date Chile’s adoption of an inflation target to 1991. Long-term inflation
expectations for Chile also declined over the 1990s.

"Private communication with Steven Hubbard, Manager, Consensus Econom-
ics, September 25, 2013.
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surveys of expectations on the macroeconomy with a larger num-
ber of participants. Plotted in panel B is the median expectation
for twelve-month inflation ending twenty-three months in the future
from the CBC’s monthly survey of forecasters The median expec-
tation strayed from the target during the run-up in inflation in 2008,
but otherwise has been close to the 3 percent target. Long-term infla-
tion expectations for Mexico have been at or very near 3% percent
since 2005, % percentage point above the target, in the Consensus
Forecasts survey as well as in the BOM’s monthly survey of analysts’
expectations (the thin line in panel B of figure 3). The BOM surveys
about thirty private-sector analysts. Since 2008, the BOM has asked
analysts about their views on average inflation five to eight years in
the future and reports the average expectation from this survey.

For Brazil, long-term inflation expectations have been more vari-
able, but far less so than headline inflation. Note that the scales
across figures 1-3 differ: the range for Brazil is twice that for Chile
and Mexico. The average long-term inflation expectation for Brazil
rose during the 2002-3 crisis, fell below the 4% percent target in the
years following the crisis, and in 2007 began to drift up. This pattern
can be seen more clearly in panels A and B of figure 4, which plot the
average and median expectations of medium- to long-term inflation
from the CBB’s weekly survey of professional forecasters. The chart
plots the forecast that is furthest in the future at the time of the
survey, which is the one that is four calendar years ahead. By the
end of our sample period (April 2013), long-term inflation expecta-
tions had surpassed 5 percent. Panel C plots the standard deviation
of respondents’ inflation forecasts and is constructed as in panels A
and B. The degree of dispersion in long-term inflation expectations
has edged up but remained been well below its peak in 2003

8This is the longest forecast horizon that the CBC polls forecasters on because
the CBC aims to bring inflation to the 3 percent target within two years.

Dispersion measures reflect the degree of disagreement among forecasters
and are considered to be a reasonable proxy for inflation uncertainty. Beechey,
Johanssen, and Levin (2011) compare the dispersion of survey-based measures of
long-term inflation expectations in the euro area with that for the United States
and find that the dispersion was higher in the United States. Capistran and
Ramos-Francia (2010) find that the dispersion in short- and medium-term infla-
tion expectations is lower in countries with inflation targeting than in countries
without.
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Figure 4. Brazil: Central Bank of Brazil’s Survey of
Inflation Expectations
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age change in the ICPA). Participants are asked to forecast inflation for the next
few calendar years. The chart plots the forecast that is furthest in the future
at the time of the survey. The black dots correspond to the weeks in which the
inflation forecasts are rolled forward by one year, and at that time, the forecasts
are for twelve-month inflation ending five years in the future. The forecast period
gradually shrinks as the year progresses so that by December, the forecasts are
for twelve-month inflation ending four years in the future. Panel C displays the
standard deviation of respondents’ forecasts and is constructed in an analogous
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3.2 Financial-Market-Based Inflation Expectations

One shortcoming of using survey-based measures of long-term infla-
tion expectations is that these measures are usually available only at
relatively low frequencies: monthly, quarterly, or even semi-annually.
It is therefore difficult to truly gauge whether a central bank’s
inflation-targeting framework is successful in shaping agents’ expec-
tations about future inflation.

Luckily, we can now derive much higher-frequency gauges of
inflation expectations for Brazil, Chile, and Mexico from financial
market data. Note that as recently as one decade ago this was still
virtually impossible because bond markets were not yet well devel-
oped in these countries. Since then, however, each country has made
important strides forward, and depth and liquidity in these mar-
kets has risen substantially. As a result, we can now construct high-
frequency measures of (far-forward) inflation compensation using
data on nominal and real bond prices, all typically available at a
daily frequency. Market participants and policymakers alike heavily
track these financial-market-based measures for major industrialized
countries to gauge the effect of macroeconomic news announcements
and monetary policy decisions on market participants’ perception of
future inflation—for example, using the event-study analysis of the
studies referenced in the introduction. Here we apply this same type
of analysis specifically to our three EME countries.

One important caveat to using these measures, however, is that
they do not necessarily offer a fully clean read on inflation expecta-
tions. As pointed out by Hordahl (2009), besides reflecting the level
of expected inflation, inflation compensation also embeds inflation
risk premia, liquidity premia, and technical factors. It is difficult, if
not impossible, to distinguish these different factors without having
to resort to strong identifying assumptions.

In this section, we first construct inflation compensation meas-
ures for Brazil, Chile, and Mexico. In particular, we use term struc-
ture estimation techniques to construct full term structures of infla-
tion compensation at various horizons. To the best of our knowledge,
we are the first to construct these measures in detail for Brazil and
Mexico (and in a certain sense for Chile as well, although most of
the work for Chile was done for us by RiskAmerica). We construct
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sufficiently long historical time series of market-based inflation
compensation and then use these in our event-study analysis in
section 4.

3.2.1 FEstimating Inflation Compensation Measures

We estimate our financial-market-based inflation compensation
measures as the spread between yields on nominal and inflation-
indexed (real) sovereign bonds. The latter bonds have a principal
value that is linked to inflation and therefore protect investors from
inflation risk. While Brazil, Chile, and Mexico all have had a rea-
sonable number of inflation-linked bonds outstanding since at least
the early 2000s, it is their nominal bond markets that have seen the
most growth over the past decade The fact that these countries
have been able to issue long-term nominal debt is a sign of improved
investor confidence in the central banks’ ability to keep inflation low.

The now-outstanding spectrum of both nominal and real sov-
ereign bonds allows us to construct nominal and real zero-coupon
curves from these bonds, respectively. The zero curve estimation
method we apply is that of Nelson and Siegel (1987), which has
increasingly become the workhorse method for estimating zero
curves from bond prices

A zero-coupon yield curve consists of the collection of interest
rates earned on non-coupon-paying bonds with increasing maturi-
ties. Because zero-coupon yields are not directly observable but are
instead embedded in coupon-bearing bonds, we must resort to curve
estimation techniques. Here we use the Nelson and Siegel (1987)
model. This model postulates that the curve of continuously com-
pounded zero-coupon yields at any given time ¢ can be well described

%Tn contrast, some developed economies (for example, Germany and Japan),
while having extremely liquid nominal bond markets, still have much less devel-
oped inflation-linked bond markets, with only a small number of bonds outstand-
ing at any given time.

"Eor example, the Bank for International Settlements (2005) reports that nine
out of the thirteen (predominantly European) central banks that report their
zero-coupon curve estimates to the BIS use either the Nelson and Siegel (1987)
model or an extension of it, the Svensson (1994) model, to construct zero-coupon
yield curves.
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by a smooth parametric function which is determined by just four

parameters:
1 —exp (—)\Lt)

(%)
1 —ex (—l)
T et 3 T 21
T t
(%)

where y;(7) is the model-implied 7-period zero-coupon yield and
{B1t,B2,t03,+, A} is the parameter vector. These parameters can be
interpreted as the level parameter, (;;; the slope parameter, (2 4;
and the curvature parameter, 33, judging from the effect that a
change in each of these respective parameters has on the shape of the
curve; see, for example, Diebold and Li (2006). The fourth param-
eter, A, is a shape parameter that influences the factor loadings
associated with the slope and curvature parameters. We follow the
approach of Giirkaynak, Sack, and Wright (2007, 2010) to estimate
nominal and real zero-coupon curves from observed bond prices. In
particular, we estimate the Nelson-Siegel parameters by minimiz-
ing the sum of squared approximate yield errors, bond price fitting
errors weighted by the inverse of modified duration (MDur):

y (1) = Bit + Ba

N

Ny

Py(r) - Pi,
min 3 it (1) — Pt (7)
{B1,¢,82,t83,t: ¢ } =1

MDur; ¢

, (2)

where P, 4(7) are the prices for the N; observable bonds on day ¢,
either nominal or real bonds, and ﬁl\t(T) are the bond price estimates
implied by the Nelson-Siegel model.

When implementing the Nelson-Siegel model, we must ensure
that the optimization procedure converges to sensible and reliable
zero curves. To accomplish this we impose several restrictions on
the model parameters: (i) the level parameter [y is restricted to
be positive and in the range [0,25], (ii) the slope and curvature
parameters—/(32 ; and (33 ; respectively—are restricted to be in the
range [—100,100], and (iii) the shape parameter, \;, is restricted
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to be contained in the range [0.5,5]. We only include bonds in the
optimization that have a remaining maturity between three months
and fifteen years. An immediate problem arising from this particu-
lar maturity window is that our estimated yield curves could show
odd behavior for maturities between zero and three months. Specifi-
cally, because by construction there are no data points on short-term
rates, the short end of the curve could in theory go to either plus or
minus infinity. To prevent this from happening, we impose that the
Nelson-Siegel-implied instantaneous short rate, the sum of 3, ; and
B2t, has to be equal to the overnight rate or, if the overnight rate
shows erratic behavior, the central banks’ official target rate[1Z
Once we have estimates of the nominal and real zero-coupon
curves for each day in the sample for our three countries, we take
the difference between the two curves to construct an estimate
of the inflation compensation curve. Furthermore, with the esti-
mated Nelson-Siegel parameters, we can construct zero yields for any
desired maturity. We can also easily compute nominal and real for-
ward rates, and therefore forward inflation compensation estimates.
We thus compute one-year forward rates ending in one, two, . . .
seven years in the future for Brazil and Mexico and one-year for-
ward rates ending in one, two, . . . ten years for Chile. In this paper
we only use the one-year forward rate ending in seven years for Brazil
and Mexico and the one-year forward rate ending in ten years for

Chile[3

3.2.2 Bond Data

Brazil and Mexico. We collected historical prices on nomi-
nal and inflation-linked bonds for Brazil and Mexico from several
sources. Since our goal is to construct long-enough time series of
far-forward inflation compensation, we combined data from different

12This restriction on the model-implied instantaneous short rate turns out
to work well, as we were able to eliminate the occasional odd yield curve that
resulted when not imposing the short rate restriction.

13We leave analyzing the effects of macroeconomic news surprises on the full
term structure of forward inflation compensation, such as is done in Beechey,
Johanssen, and Levin (2011), for future research.
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sources. For Brazil we obtained daily prices for all currently and pre-
viously outstanding bonds from Bloomberg and MorganMarkets. For
Mexico we combined data from Bloomberg and Proveedor Integral
de Precios (PiP)

As is standard practice, we apply the usual filters to the available
bond data; we do not include any bonds that have option-like fea-
tures or floating coupon payments, and we do not include any bills
out of concern that the behavior of bills can be quite different from
that of bonds. From the remaining bonds, on any given day we only
include those bonds that have a remaining maturity between three
months and fifteen years The top two panels of figure 5 show the
number of bonds over time that were included in the estimations[19
For both Brazil and Mexico, the number of outstanding bonds has
increased throughout the sample—in particular, for nominal bonds.
The total number of bonds continues to remain relatively small,
however, likely introducing some degree of noise in our curve esti-
mates. To shed some light on this issue, figure 6 shows the average
absolute bond price fitting errors for bonds with maturities between
two and ten years. This metric is used in, for example, Glirkaynak,
Sack, and Wright (2010) to assess the fit of zero-coupon curve mod-
els. On average, we fit bond prices with an error of about 25 basis
points. This is higher than the yield fitting errors that Giirkaynak,
Sack, and Wright (2010) report for likely more-liquid U.S. Treasury
Inflation-Protected Securities, but is certainly reasonable[l] Note

“For Morgan Markets, see https://mm.jpmorgan.com/. For PIP, see
https://www.precios.com.mx/.

15 Giirkaynak, Sack, and Wright (2007) show that for estimating zero-coupon
curves from U.S. Treasury bonds, one needs the Svensson (1994) model to accu-
rately fit bond prices at the very longest end of the curve. However, the Svensson
model requires estimating additional parameters compared with the Nelson and
Siegel model. Therefore, due to the relatively small number of bond prices that
we have available for any given day in our sample, we only consider maturities of
up to fifteen years. In practice, only a few very long-maturity bonds have been
issued in Brazil, Chile, and Mexico and imposing this restriction never removes
more than one or two bonds.

16Because the Nelson-Siegel model is a four-parameter model, we can only
construct zero-coupon curves on days where at least four bond prices are available.

173 P. Morgan reports that liquidity in Mexican bond markets has improved
over time, stating that the liquidity in ten-year Mexican bonds has “increased
markedly,” with bid-ask spreads having fallen and foreign holdings having risen
from 18 percent in early 2006 to about 60 percent in August 2012; see J.P. Morgan
(2006, 2012).
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Figure 5. Zero Curve Estimation: Outstanding Bonds and
Longest-Maturity Bond
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Notes: The figure presents indicators of the number and maturity of bonds used
in the construction of the nominal and real zero-coupon curves from prices on
nominal and inflation-linked sovereign bonds for Brazil (the left-hand-side pan-
els) and Mexico (the right-hand-side panels) using the Nelson and Siegel (1987)
model. Panels A and B display the number of nominal and inflation-indexed
bonds that were used in the estimation on any given day (the thin and thick
lines, respectively). Panels C and D display the longest residual-maturity nomi-
nal and inflation-indexed bond that was used in the estimation of the zero-coupon
curves. Note that in the estimation we only include bonds with residual maturi-
ties between three months and fifteen years. No indicators are shown for Chile,
as we obtained zero curve estimates directly from RiskAmerica.

that the fitting errors for both Brazil and Mexico—in particular,
for inflation-indexed bonds in Mexico—spiked at the height of the
global financial crisis in late 2008, amidst large capital outflows from
Latin American countries.
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Figure 6. Bond Price Fitting Errors

A. Brazil: Nominal Bonds B. Mexico: Nominal Bonds
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Notes: The figure presents indicators of the bond price fitting error when con-
structing zero-coupon curves from prices on nominal and inflation-linked sover-
eign bonds for Brazil (the left-hand-side panels) and Mexico (the right-hand-side
panels) using the Nelson and Siegel (1987) model. Panels A and B display the
aggregate fitting error for prices of nominal bonds, defined as the sum of the
absolute values of relative price fitting errors (with the relative price fitting
error computed as [(fitted price — observed price)/fitted price], and expressed
in percentage points) for all bonds with residual maturities between two and ten
years. Panels C and D display the bond price fitting errors for inflation-indexed
bonds. All lines shown are two-week rolling averages of daily absolute fitting
€errors.

The bottom panels of figure 5 show the longest-maturity bond
used in the estimation. Panel C shows that Brazil did not issue
its first long-maturity nominal bond until July 2006. We therefore
start our data sample for Brazil in July 2006. Furthermore, even
though Brazil has issued ten-year bonds at several times throughout
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our sample, the longest maturity that is consistently outstanding
throughout the sample is seven years. In order to prevent hav-
ing to extrapolate our zero-coupon curves for longer maturities,
we therefore use our curves only up to maturities of seven years.
We do the same for Mexico. While the longest maturity that is
consistently available for Mexico is eight years, we chose the same
seven-year maximum maturity out of convenience. While studies
that have examined far-forward inflation compensation for devel-
oped economies typically look at one-year forward rates ending in
ten years, our one-year forward rates ending in seven years are still
far enough in the future such that unforeseen shocks to prices and
the real economy should not drive inflation away from the target if
inflation expectations are well anchored.

Chile. For Chile we use nominal and real zero-coupon curves
that were graciously supplied to us by RiskAmerical§ RiskAmerica
estimates zero-coupon curves from prices on Chilean nominal and
inflation-linked sovereign bonds, in a comparable fashion as we do
here for Brazil and Mexico. RiskAmerica’s zero-coupon estimates
were similarly used by Giirkaynak et al. (2007) to construct one-
year forward inflation compensation rates ending in ten years when
they examined whether inflation expectations were well anchored in
Chile between August 2002 and October 2005 (see the discussion in
section 4). Compared with Giirkaynak et al. (2007), our sample for
Chile is much longer: October 2, 2002 to April 30, 2013.

As noted by Giirkaynak et al. (2007), although Chile had already
been issuing inflation-linked bonds for several decades, it was not
until 2002 that Chile began issuing long-term nominal bonds. How-
ever, since that time, the maturity of the longest-outstanding bond
has consistently been above ten years. We therefore use one-year
forward inflation compensation rates ending in ten years, similar to
Girkaynak et al. (2007), as opposed to our forward inflation com-
pensation measures for Brazil and Mexico, which end in seven years.
Since Chilean forward rates are also based on fewer bonds than U.S.
and UK forward rates, for example, they will tend to be more noisy

!8See https://www.riskamerica.com/.
19CGiirkaynak et al. (2007) show this point in their figure 5B.
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8.2.8  Far-Forward Inflation Compensation Estimates

Figure 7 shows our market-based time-series estimates of far-forward
nominal yields in panel A, far-forward real yields in panel B, and far-
forward inflation compensation in panel C. The far-forward inflation
compensation measures plotted in panel C are the spread between
the forward rates in the top two panels, and are the same as those
shown in the bottom panels of figures 1-3. We can make a number
of general observations here, which are similar to those made by
Giirkaynak et al. (2007) in their analysis of Chilean inflation com-
pensation. First, the fact that all three governments were able to
issue long-term nominal debt by the mid-2000s is a sign that infla-
tion expectations have become better anchored. Previously, investors
had demanded higher yields for long-term debt than what govern-
ments were willing to pay. Second, far-forward inflation compensa-
tion varies considerably, particularly for Brazil, where it spikes in
late 2008. Third, far-forward inflation compensation for Brazil and
Mexico has nearly always been above the inflation targets of 4% and
3 percent, but for Chile has been both below and above the 3 percent
target.

Comparing figure 1 and figure 7 shows that for Brazil, far-forward
inflation compensation rises after 2007, as does actual inflation and
the Consensus survey-based measure of long-term inflation expecta-
tions. Far-forward inflation compensation goes well above the survey
measure in 2008, most likely reflecting market disfunction. But even
over the last two years of our sample, it is often about 1 to 1% per-
centage points above the average from Consensus’ survey, although
by the end of the sample period in April 2013, it is not much higher
than the average and median expectations from the CBB’s weekly
survey (figure 4).

For Mexico, far-forward inflation compensation declines consid-
erably between 2003 and 2005, and is very close to 3% percent for
a period in 2007 and 2008. Inflation compensation then moves up
in 2009 and has exceeded the survey-based measures of inflation
expectations since, but by a lesser degree than in Brazil.

One interpretation of the spread between inflation compensation
and the survey-based inflation expectations is that investors have not
been confident that either the CBB or BOM will be able to achieve
its inflation goal and have demanded extra compensation for the risk
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Figure 7. Zero-Coupon Yield and Inflation Compensation
Estimates
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Notes: The figure presents our daily time-series estimates of one-year nominal
(panel A), real (panel B), and inflation compensation (panel C) forward rates,
ending in seven years (for Brazil and Mexico) or ten years (for Chile). The esti-
mates are derived from our estimated daily nominal and real zero-coupon curves,
which we fit from prices on outstanding nominal and inflation-indexed sovereign
bonds using the Nelson and Siegel (1987) model. The sample period begins on
July 7, 2006 for Brazil, on October 2, 2002 for Chile, and on January 10, 2003
for Mexico, and ends on April 30, 2013.
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of higher inflation, and more so in Brazil than in Mexico. By taking
the difference between our far-forward inflation compensation meas-
ures in figure 7 and the long-term survey forecasts in the middle
panels of figures 1-3, we can calculate a rough estimate of the infla-
tion risk premium for each country. Doing so implies an inflation
risk premium of about 1% percent for Brazil, % percent for Mexico,
and 0 percent for Chile (compared with an estimate of about 0 per-
cent for the United States, for example). Although above zero, these
figures are remarkably low given each country’s historical inflation
record and indicate the progress that the CBB and BOM have made
towards convincing investors of their ability to contain inflation.

4. Sensitivity of Yields and Inflation
Compensation to News

Previous studies that use financial-market-based estimates of far-
forward inflation compensation to examine whether inflation expec-
tations are well anchored have almost exclusively focused on devel-
oped economies. For example, Gilirkaynak, Sack, and Swanson
(2005), Girkaynak et al. (2007), Giirkaynak, Levin, and Swanson
(2010), and Beechey, Johanssen, and Levin (2011) examined the
United States, the United Kingdom, Canada, and Sweden. We fill
this gap in the literature for Brazil, Chile, and Mexico using the infla-
tion compensation measures that we constructed in section 3.2P9
We build upon the regression analyses used in the studies ref-
erenced above by regressing daily changes in forward nominal and
real yields and, in particular, far-forward inflation compensation on
the surprise component of news announcements on monetary pol-
icy, consumer prices, and the real economy. The premise here is
that if inflation expectations are well anchored over the long term,
far-forward inflation compensation should not react significantly to

Giirkaynak et al. (2007) also studied inflation compensation in Chile and
found that it did not react significantly to Chilean and U.S. news surprises. How-
ever, due to data limitations, they only analyzed the relatively short sample from
August 2002 to October 2005. Furthermore, their set of news surprises was small
and, as the authors note, the survey measures used were likely to be somewhat
stale. Here we use a much longer time series of inflation compensation, as well as
a larger set of economic news surprises, as discussed in section 4.2.
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news surprises. If it does react significantly, then this is a indication
that inflation expectations remain unanchored.

4.1  Regression Approach

We estimate the parameters of the following linear regression speci-
fication:

Ayt,n = o, + ﬁnXt + ’)/nZt + €tn €tn ™ IID(O, 0721)7 (3>

where Ay, ,, is the daily change in either (forward) nominal or real
rates, or far-forward inflation compensation ending in n years and
X, is the vector of news surprises. In our baseline regressions, Z;
includes a dummy that equals one on the first business day of each
calendar year and zero elsewhere.

We are interested in which, if any, of the surprises included in
the regression have a significant impact on inflation compensation,
in which direction surprises move inflation compensation, and the
size of these moves overall. Furthermore, to assess whether infla-
tion expectations are overall well anchored or not, we perform a
standard Wald test, testing the joint null hypothesis that all news
surprise coefficients in the regression are equal to zero (i.e., we test
the hypothesis that 81 = B2 = ... = Bk = 0, with K the number of
news surprises).

We not only examine whether domestic news surprises move
inflation compensation for Brazil, Chile, and Mexico, but also
whether news surprises from abroad have a significant impact, specif-
ically news surprises from the United States and China. We do so
by rerunning the regressions in (3), but now with an extended X
that includes either U.S. or Chinese news surprises (we examine
these in separate regressions). All three countries that we analyze
are open economies, with the United States and China being major
trading partners. News surprises from the United States and China
could therefore influence interest rates in Brazil, Chile, and Mex-
ico, but should not influence investors’ views on long-term infla-
tion expectations in these countries if inflation expectations are well
anchored.

21Recall that we use n = 7 for Brazil and Mexico, while we use n = 10 for
Chile.
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In a sensitivity analysis to our baseline results in appendix 1, we
follow Galati, Poelhekke, and Zhou (2011) by including a vector of
control variables in Z; to account for the fact that inflation com-
pensation reflects not only inflation expectations but also inflation
risk premia, liquidity, and technical factors. By including variables
that are aimed at controlling for the latter two factors, we attempt
to restrain the influence of variation in liquidity and other techni-
cal factors that is not directly related to inflation expectations
Galati, Poelhekke, and Zhou (2011) also examined the effect that
the financial crisis has had on the anchoring properties of inflation
expectations in the United States, the United Kingdom, and the
euro area. They found that inflation expectations may have become
less well anchored as a result of the crisis, which erupted in mid-
2007. Given their results, we therefore also examine sub-samples
from before and after mid-2007 to assess the stability of our full-
sample results. Finally, in appendix 2 we present some regression
results using five-year rolling windows.

4.2 News Surprise Data and Controls

Similar to the previous literature, we include surprises on a range of
real economy, price, and monetary-policy-related announcements:
(i) the central bank policy rate, (ii) headline consumer prices
(CPI), (iii) industrial production (IP), (iv) purchasing managers
index (PMI), (v) retail sales, (vi) trade balance (defined as exports
minus imports), (vii) real GDP, and (viii) the unemployment
rate. We obtained all data releases and survey expectations from
Bloomberg and these eight announcements are the ones for which
we have data available with a sufficiently long history For U.S.

22 As noted by Galati, Poelhekke, and Zhou (2011), because inflation compen-
sation is defined as the difference between nominal and real (forward) rates, we
already filter out most of the impact of liquidity and technical factors, provided
that these affect nominal and real bond prices in a similar way.

Z3To construct survey expectations for economic data releases, Bloomberg ini-
tially asks respondents to input their forecasts two weeks prior to the actual
release. Respondents can then submit their forecast or change their previously
submitted forecast up until roughly one hour before the release time of the
announcement.

24The PMIs for Brazil and Chile are not available. Instead of Markit Group’s
PMI for Mexico, we include the business climate index produced by the Mexican
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surprises, we follow others—in particular, Giirkaynak et al. (2007)—
by also including (ix) consumer confidence, (x) initial jobless claims,
(xi) new home sales, and (xii) the non-farm payrolls report.

To measure the size of the surprise involving each data release,
we compute the difference between the actual release and the median
Bloomberg survey forecast. By including only the surprise compo-
nent in the regressions, we take out the expected component of the
information contained in any news release and which should have
already been incorporated in bond yields. We normalize all sur-
prises by their standard deviation, with the exception of policy rate
surprises, which are recorded in basis points.

As control variables in our sensitivity analysis, we include daily
changes in (i) the VIX, (ii) the twelve-month WTI futures con-
tract, and (iii) the three-month food futures contract, all of which
we obtained from Bloomberg. The VIX serves as a control of over-
all market volatility and can also be seen as a control for general
investor risk appetite. We include oil and food futures contracts to
control for the pass-through of commodity price developments to
domestic prices. For example, pass-through from global food shocks
tends to be higher in emerging markets compared with developed
economies because food is typically a larger component of CPI in
emerging markets.

4.8 Qutlier Analysis

Before we present our main empirical results, we first address the
potential impact of outliers in our announcement data. We need

Institute of Finance Executives (IMEF). Bloomberg’s survey on this series starts
in mid-2009. For Chile, we use total IP until the end of 2011 and manufactur-
ing IP after that. We shifted forward by one business day the CBB’s monetary
policy rate decisions, as these are released after the close of business and do not
fully affect market interest rates until the following day. Finally, the BOM did
not formally adopt a target for Mexico’s overnight bank funding rate (“tasa de
fondeo”) until January 2008. However, the BOM is widely viewed as already hav-
ing implicitly targeted the funding rate prior to 2008 as well, which is the reason
pre-2008 survey values are available in Bloomberg. Between September 2005 and
December 2007, our monetary policy surprise is therefore the difference between
the tasa de fondeo and the Bloomberg survey forecast whereas after December
2007, the monetary policy surprise is the difference between BOM’s target for
the tasa de fondeo and the Bloomberg survey forecast.
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to make sure that our results for overall and individual-variable
(in)significance will not be driven by just a few influential obser-
vations. As the number of announcements per variable will be small
given their monthly or even quarterly release calendar, and because
only true surprises in the announcements yield non-zero observa-
tions, outliers could play a significant role. Therefore, in a prelim-
inary step, we first run simple linear regressions for each country,
regressing our left-hand variables in (3) on each individual surprise
variable, and examine whether any observations qualify as regres-
sion outliers. We evaluate individual (z,y) observation pairs based
on their leverage through their hat values, studentized residuals, and
Cook’s distance 2] We characterize an observation as an outlier if its
Cook’s distance is greater than the cut-off rule-of-thumb value ﬁ
(with NV the number of observations in the regression), its hat value
is larger than the average hat value of %, and its studentized residual
is outside its 95 percent confidence interval of +2.

We present the results of our outlier analysis graphically in
figures 8-10. In total, we identified four observations per country
as outliers in the regressions for far-forward inflation compensation.
For Brazil we found outliers in the policy rate (the release of July
24, 2008), CPI (December 7, 2012), IP (March 6, 2009), and GDP
(March 10, 2009). For Chile these were in the policy rate (December
11, 2003), CPI (January 6, 2009), trade balance (September 7, 2007),
and the unemployment rate (November 27, 2003). Finally, for Mex-
ico, these were in CPI (May 7, 2010), PMI (August 3, 2011), retail
sales (May 26, 2003), and GDP (August 16, 2005). All these obser-
vations are labeled by their date in figures 8-10 in the left-hand-side
panels (which show hat values on the horizontal axes, studentized
residuals on the vertical axes, and relative Cook’s distances as the
radius of the circles) as well as in the right-hand-side panels (which
show the simple regression lines for far-forward inflation compensa-
tion with and without including the outliers in the regression, the
solid black and dashed lines, respectively). Judging from the right-
hand-side panels, regression coefficients are generally little affected

?5See Cook and Weisberg (1982) for details and a general discussion on outlier
detection.
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Figure 8. Brazil: OLS and Influence Plots per
Individual Surprise
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(continued)
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Figure 8. (Continued)
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Notes: The left-hand-side panels show influence plots when regressing far-
forward inflation compensation on individual macro surprises for Brazil for the
full sample period July 2006—April 2013. Hat values are shown on the horizontal
axis, studentized residuals are shown on the vertical axis, and the radius of each
circle is proportional to the relative size of observations’ Cook’s distance. The
horizontal dashed lines are +/ — 2 critical values for studentized residuals, while
the vertical dashed line is the critical value for the hat value, set at 4/N with
N the number of observations in the single regression. Observations labeled with
their release date are marked as outliers. The right-hand-side panels show the
scatter plot of far-forward inflation compensation vs. surprises, and the single-
regression lines using all observations (the solid black lines) and without outliers
(the dashed lines).

by outliers. However, there are some notable exceptions. In particu-
lar, removing Brazil’s IP outlier substantially increases its regression
coefficient from 1.30 (insignificant) to 4.96 (significant at 5 percent),
while removing the GDP outlier substantially reduces its regression
coefficient from 7.87 (significant at 10 percent) to 3.76 (insignifi-
cant) With the outliers for Brazil being an example of the extent
to which influential observations could indeed affect our regressions
results, we removed all outliers and only present outlier-corrected
results in the remainder of this section.

26In the case of the outlier in Brazil’s GDP, one could make a case for keeping
it in the regression given that inflation compensation reacted as one would expect
in response to the negative GDP surprise, by moving down. However, given the
outsized move in inflation compensation and the influence that this single obser-
vation has on the slope of the regression line, removing this observation as an
outlier seems reasonable.
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Figure 9. Chile: OLS and Influence Plots per
Individual Surprise
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Figure 10. Mexico: OLS and Influence Plots per
Individual Surprise
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4.4 Full-Sample Results
4.4.1 Baseline Regressions

Tables 1 through 3 present the main empirical results of our analy-
sis, showing results for the regressions in (3) using our full available
history of inflation compensation and news surprises. We included
only days that had at least one data announcement and we excluded
the volatile fourth quarter of 2008 in order to not contaminate the
regression results with such a volatile period Our baseline regres-
sions include only domestic news surprises, plus a constant and the
dummy that equals one only on the first business day of the year.

The first two columns in each table show the number of included
observations per individual variable and the standard deviation of
each variable’s surprises. By combining standard deviations with
regression coefficients, we can assess the economic impact of sur-
prises. The remaining columns show regression results using as
dependent variables the one-day changes in the one-year nomi-
nal rate (column 3); the one-year forward nominal rate ending in
seven or ten years, depending on the country (column 4); and the
breakdown of this into the one-year forward real rate (column 5)
and our main variable of interest, the one-year far-forward infla-
tion compensation rate (column 6). All reported coefficients should
be interpreted as the response (in basis points) to a one-standard-
deviation surprise in the data release of the corresponding macro-
variable (with the exception of the policy rate coefficient, which is
the response in basis points to a 1-basis-point rate surprise). We
use regular OLS standard errors to assess the significance of indi-
vidual surprise variables (using HAC-style standard errors resulted
in very similar results). We highlight surprises that enter the regres-
sion significantly, with *** indicating significance at the 1 percent
level, ** at the 5 percent level, and * at the 10 percent level. Student
t-statistics are reported in parentheses underneath each regression
coefficient. The results for the joint significance test of news surprises
are reported in the bottom two rows of each table.

2TIn our sensitivity analysis in appendix 1, among other alternative specifica-
tions, we also address the approach of including all days, which entails including
a substantial number of days with zero values for surprises, as well as including
the fourth quarter of 2008.
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The first observation to make from tables 1-3 is that short-term
interest rates, as represented by the one-year nominal rate in the
third column, respond significantly to sometimes an array of different
surprises, but in particular to surprises in the policy rate, consumer
prices, industrial production, and GDP growth. This is not surpris-
ing, given how strongly correlated short-term interest rates are with
the state of the economy. The signs and magnitudes of significant
coeflicients seem reasonable. For example, if the central bank unex-
pectedly raises its policy rate by 100 basis points, then short-term
rates tend to increase by 31 basis points in Brazil, 10 basis points
in Chile, and 60 basis points in Mexico. The reaction of Brazilian
short rates to policy rate surprises is very close in magnitude to
what Giirkaynak et al. (2007) found for the reaction of U.S. short
rates to Federal Reserve policy rate surprises. Similarly, an unex-
pected 1-percentage-point increase in IP raises short-term rates by
a little over 3% basis points in Brazil and around 1 basis point in
Chile and Mexico, while a 1 percent drop in the unemployment rate
(a four-standard-deviation event) reduces short-term rates in Brazil
by about 8 basis points.

The R2s confirm that news surprises explain changes in one-
year rates quite well, which is corroborated by the results of the
Wald test, which for each country strongly rejects the null hypothe-
sis that news surprises do not significantly affect short-term interest
rates.

In contrast, the final column in each table shows that the R?s
in the regressions for far-forward inflation compensation are low.
Furthermore, surprises do not significantly affect far-forward infla-
tion compensation for Brazil and Mexico according to the joint Wald
test, as its null hypothesis cannot be rejected at the standard 5 per-
cent level. However, we find that inflation compensation does react
significantly to some individual surprises—in particular, to IP for
Brazil (at the 5 percent level) and Mexico (at the 10 percent level),
with a two-standard-deviation surprise raising inflation compensa-
tion by about 10 and 3 basis points in these countries. IP is the
only variable (for Mexico also CPI) in the inflation-compensation
regressions for Brazil and Mexico that comes in significant, indicat-
ing that long-term inflation compensation in these countries does
not systematically react to macro news surprises and that inflation
expectations therefore appear to be well anchored.
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For Chile on the other hand, we find that the null of the Wald test
is rejected for the full data sample, which is driven by the strong sig-
nificance of CPI surprises in the regression. However, the R? remains
low and it takes a four-standard-deviation, 1 percent, unexpected
increase in Chilean inflation to increase inflation compensation by
16 basis points. Furthermore, the coefficients of all other surprises
are either not significant or weakly significant at best (GDP and
trade).

We checked the robustness of our baseline results by examining
a series of alternative specifications. The results of this sensitivity
analysis are discussed in appendix 1 and show that our results are
indeed robust.

4.4.2  Including Foreign Surprises

We now examine full-sample results when we also include in the base-
line regressions U.S. news surprises, in table 4, and Chinese news
surprises, in table 5. Here we only report results for the one-year
nominal rate and one-year far-forward inflation compensation. The
top part of each table shows the coefficients on domestic surprises,
while the bottom part shows the regression coefficients and their
significance on U.S. and Chinese news surprises, respectively. In the
regressions for the daily changes in one-year nominal rates, domes-
tic surprises that were significant before remain significant with the
similar sign and magnitude of coefficients. The bottom half of the
table shows that with the exception of U.S. trade for Chile, none
of the U.S. surprises come in significantly. For Mexico, at least, this
result seems surprising because important macroeconomic data—
in particular, IP and GDP—are released with a considerable delay.
As shown in table 6, several U.S. macro figures are released before
the first domestic news release in Mexico (similarly for Brazil and
Chile). Therefore, because of the substantial lag with which domestic
macro news is released, and because of the strong economic link-
ages between Mexico and the United States, one would expect that
at least some of the U.S. news surprises would have an impact on
short-term rates. However, we do not find evidence of this.

As judged by the third column in the table for each country, far-
forward inflation compensation does appear to react significantly to
a few U.S. news releases. On the one hand, this could indicate that
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even if the local central banks are able to make long-term inflation
expectations resilient to domestic news surprises, they have trouble
overcoming the effects of U.S. news surprises on domestic inflation
expectations. On the other hand, however, some of these results
could also just represent statistical noise. For example, the coefficient
on U.S. CPI surprises is negative and significant in the regression
for both Chile and Mexico, implying that positive inflation surprises
in the United States would lower inflation compensation in these
countries, which is not an obvious relationship. One result that does
seem worth examining further is how stable over time the positive
and significant coefficient of U.S. non-farm payrolls is for Chile and
Mexico (although not significant, its coefficient is also positive for
Brazil). We do so in appendix 2 using rolling regressions.

The results for Chinese news surprises in table 5 show that only
Brazilian inflation compensation is affected by some data releases
from China. This seems in line with the fact that there is very little
trade between Mexico and China, while the trade share with China
is more important for Brazil P§ According to the regression results,
a three-standard-deviation surprise in Chinese IP (equivalent to a
surprise increase of 4 percentage points) leads to a 15-basis-point
increase in Brazilian inflation compensation, which does not seem
unreasonable. On the other hand, however, the coefficient on Chi-
nese GDP surprises in the regression for Brazil has the opposite
sign, again alluding to statistical noise. For Chile, whose trade share
with China is comparable, we do not find evidence of any impact of
Chinese news surprises.

4.5 Sub-Sample Results
4.5.1 (Pre-)Crisis Period

To address the potentially destabilizing effects of the financial cri-
sis, we reestimate our baseline regressions by splitting the sample

28In recent years, over 75 percent of Mexico’s exports have gone to the United
States. The share of Brazilian and Chilean exports to China has grown from
about 5 and 15 percent in the mid-2000s to 15 and 20 percent more recently. The
United States remains important as an export destination for these two countries
but less so since the mid-2000s. Over the past three years, about 10 percent of
Brazil’s and Chile’s exports went to the United States.



384 International Journal of Central Banking June 2014

into a pre-crisis sample (using data up until July 2007) and a cri-
sis period sample (using data from July 2007 onwards). Results are
shown in tables 7-9 with pre-crisis results in the first three columns
and results since July 2007 in the last three columns. The pre-crisis
results for Brazil in table 7 show that the joint test rejects, driven
by (weakly) significant coefficients on the policy rate and the unem-
ployment rate, suggesting that prior to the financial crisis, inflation
expectations in Brazil were not well anchored. However, the pre-
crisis sample for Brazil only consists of one calendar year of data,
with just over sixty observations on surprises overall, and even fewer
per individual variable. For example, the significant, but unexpect-
edly positive, coefficient for policy rate surprises in the third column
is due to a single negative surprise (an unexpected 25-basis-point
cut in the benchmark Selic rate on August 30, 2006) that lowered
inflation compensation. Since the onset of the crisis, inflation expec-
tations have been well anchored, as judged by the Wald statistic. IP
surprises continue to have a (weakly) significant impact, however,
on far-forward inflation compensation.

Table 8 shows the high Wald statistic for Chile in both the pre-
crisis and crisis period. Our pre-crisis results for Chile are in contrast
with the results of Giirkaynak et al. (2007) who found that inflation
expectations were well anchored between August 2002 and October
2005. However, as noted earlier, our sample is longer and incorpo-
rates more news surprises. Since the advent of the crisis, Chilean
inflation compensation continues to significantly react to CPI sur-
prises. However, both the R? and the Wald statistic have declined
somewhat. Table 9 shows that the results for Mexico for the pre-
crisis and crisis periods are very similar. During the crisis period,
the coefficient of policy rate surprises is negative and significant, as
unexpected rate hikes early in the crisis lowered inflation compen-
sation, while the BOM’s unexpected rate cut on March 8, 2013—its
first rate adjustment since 2009—pushed up inflation compensation.

Overall, we find no clear evidence of any changes in the anchor-
ing of inflation expectations since the onset of the financial crisis in
Brazil, Chile, and Mexico. A more sophisticated sub-sample analy-
sis to assess the impact of the financial crisis could perhaps shed
more light on the anchoring of inflation expectations before and
since the crisis—for example, an approach of formally testing for
breaks as used in Galati, Poelhekke, and Zhou (2011). However,
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we do not address this here and leave this interesting approach for
further research. In appendix 2, we do analyze the results of a some-
what more structured approach to sub-sample analysis by showing
rolling-window regressions results, using five-year moving windows.
These generally confirm the sub-sample results presented here.

5. Conclusion

In this paper, we explored whether long-term inflation expectations
have become better anchored in Brazil, Chile, and Mexico, all hav-
ing adopted inflation-targeting frameworks as their monetary policy
strategy over a decade ago to put an end to high inflation. We exam-
ined how close inflation expectations have been to the announced
inflation targets through an informal and formal analysis, using
survey-based as well financial-market-based measures of inflation
expectations.

We find that survey-based measures of medium- and long-term
inflation expectations in all three countries have been close to or at
the inflation target, despite differences among the three with respect
to the ways that the central banks communicate their commitment
to low inflation. Measures of far-forward inflation compensation
derived from Chilean sovereign bond prices suggest that for the most
part investors have been confident that the Central Bank of Chile
will bring inflation back to the target. For Brazil and Mexico, far-
forward inflation compensation has tended to exceed the inflation
target by 1 to 1% percentage points in most recent years, suggest-
ing that investors have demanded extra compensation to allow for
the risk that the inflation target will not be met in either coun-
try. For Brazil, the inflation risk premium might reflect some uncer-
tainty about the long-term inflation target, which would be consis-
tent with the upward drift in the survey-based measure of inflation
expectations. These inflation risk premia are remarkably small, how-
ever, considering both Brazil’s and Mexico’s more recent inflationary
record.

Our regression analysis shows that inflation compensation has
been sensitive to the surprises of at least one domestic macro-
variable in each country, and to some U.S. and Chinese news sur-
prises. However, the impact of these surprises is small, and it does
not appear that investors systematically alter their expectations for
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inflation as a result of surprises in monetary policy, consumer prices,
or real activity variables. Overall, our results show that Brazil, Chile,
and Mexico have done a remarkable job in convincing investors
that their inflation targets are credible and that inflation can be
contained.

Appendix 1. Sensitivity Analysis

In this appendix we briefly discuss the results of several alternative
specifications of our baseline regressions to assess the robustness of
our results. Tables 10-12 show results for six alternative specifica-
tions: (i) including the outliers that we identified in section 4.3, (ii)
including the fourth quarter of 2008 in the sample, (iii) including
all days in the regressions instead of just those days on which at
least one macro figure is released, (iv) dropping the annual dummy
from the regression, (v) incorporating the daily change in the three-
month local Treasury-bill rate instead of incorporating surprises in
the policy rate directly, as some authors have argued that the one-
day change in the Treasury-bill rates are a better measure of mone-
tary policy surprises, and (vi) including the control variables that we
discussed in section 4.2. In the first column of each table, we repeat
our baseline results (in bold) for far-forward inflation compensation
from tables 1-3.

The second column shows that including outliers does not mate-
rially change our baseline results, with the exception of Brazil for
which including the outliers makes the coefficient on IP insignifi-
cant while making the coefficient on GDP significant, as discussed
in section 4.3. Furthermore, the third column in table 10 shows the
impact of including the fourth quarter of 2008 for Brazil, which
makes the Wald test statistic much higher, now easily rejecting
the null hypothesis that macro surprises do not significantly affect
inflation compensation. The reason behind this is that because of
the additional variation in inflation compensation during the fourth
quarter of 2008, the earlier-identified GDP outlier of March 10, 2009
is now no longer deemed an outlier, which makes the GDP coefficient
highly significant and the Wald statistic high. The fourth column in
each table shows that whether we include just days with announce-
ments or all days in the sample, with the latter choice introducing a
lot of zero observations, makes very little difference for the results.
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Dropping the yearly dummy, using policy rate surprises based on
daily changes in Treasury-bill rates, and including various control
variables also does not change the baseline results.

Overall, our baseline results prove to be very robust against
each of the alternatives we consider, with joint Wald statistics and
coefficients on individual news surprises that are little changed.

Appendix 2. Rolling Regression Results

In this section we present sub-sample analysis results using five-
year rolling regression windows to analyze parameter stability and
to assess the effect of the financial crisis on the anchoring of inflation
expectations in Brazil, Chile, and Mexico in somewhat more detail.
Figure 11 presents results of this analysis. The left-hand-side panels
in this figure present the Wald statistic and its p-value from estimat-
ing equation (3) in the main text using five-year rolling windows,
the black and shaded lines, respectively, while the shaded lines in
the right-hand-side panels show the ¢-statistics of the domestic news
surprise that was “most significant” in our baseline results for each
individual country: IP for Brazil and CPI for Chile and Mexico.

For Chile, most of the five-year samples have a p-value below 10
percent, and the rejection of the null for the full sample seems to be
driven therefore by the consistently significant response of inflation
compensation to news surprises throughout most of the sample. Of
note, however, for the estimation samples ending in the most recent
two years, the Wald statistic and the t-statistic of CPI have fallen
substantially. For Mexico, the null hypothesis that news surprises
do not systematically affect inflation compensation lies well above
5 percent for all sub-samples, and Mexican CPI surprises are never
significant at the 5 percent level.

For Brazil, the rolling regressions results are harder to interpret.
Brazil’s first five-year rolling sample ends in 2011, and for most of the
samples, the Wald test rejects the null of inflation compensation not
being affected by news, which is different from our baselines results
for Brazil. Upon closer inspection, however, it follows that the March
10, 2009 GDP outlier that we identified in the main text is never
taken out for any of the rolling windows. This greatly affects the
Wald statistic. Similarly, the March 6, 2009 IP outlier is not identi-
fied as such between April 2012 and March 2013. Furthermore, the
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Figure 11. Baseline Model: Rolling Regression Results for
Far-Forward Inflation Compensation

A. Brazil: Joint Wald Test B. Brazil: t-statistics
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Notes: The figure presents results from our baseline model estimated using
rolling regression windows with a length of five calendar years. Reported in the
left-hand-side panels are the Wald test statistic and corresponding p-value of test-
ing the null hypothesis that all regression coefficients (with the exception of the
constant and the yearly dummy) are equal to zero. Reported in the right-hand-
side panels are the t-statistic for the domestic news surprise that came in “most
significant” in the full-sample baseline regression for each country as reported in
tables 1-3 in the main text (IP for Brazil and CPI for Chile and Mexico) and for
U.S. non-farm payroll surprises (from the baseline model with U.S. surprises).
The dotted lines in the left-hand-side and right-hand-side panels indicate the 5
percent significance threshold for p-values and t-statistics, respectively.
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rolling regressions include the fourth quarter of 2008 and, as shown in
appendix 1, inflation compensation does react significantly to news
surprises if this volatile period is included. Overall, therefore, it is
difficult to derive clear conclusions from the rolling regression results
for Brazil.

Finally, the black lines in the right-hand-side panels show the
t-statistic of U.S. non-farm payrolls when we include U.S. surprises
in our baseline regressions. The significance of non-farm payroll sur-
prises in the full-sample results for Chile and Mexico seems to be pri-
marily due to their impact in earlier samples, although for Chile U.S.
payroll surprises have become significant again since the beginning
of 2013.
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