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Abstract

This paper presents a comprehensive examination of the
determination and evolution of inflation expectations, with
a focus on emerging market and developing economies
(EMDEs). The results suggest that long-term inflation
expectations in EMDEs are not as well anchored as those
in advanced economies, despite notable improvements
over the past two decades. Indeed, in EMDEs, long-term

inflation expectations are more sensitive to both domestic
and global inflation shocks. However, EMDE:s tend to be
more successful in anchoring inflation expectations in the
presence of an inflation targeting regime, high central bank
transparency, strong trade integration, and a low level of

public debt.
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1. Introduction

Inflation expectations play a critical role in the effective implementation of monetary
policy. A central bank is more likely to be successful in achieving low and stable inflation
if it can anchor economic agents’ long-term inflation expectations close to its inflation
objective. This is because inflation expectations are key in the transmission of monetary
policy, as they affect current inflation through their impact on the setting of wages and
prices (Bernanke et al. 2001). Measures of inflation expectations are therefore important
yardsticks in assessing the credibility of a central bank in meeting its inflation objective.

Given the importance of inflation expectations for monetary policy, it is essential for
central banks to have a good understanding of how they are affected by domestic and
global shocks. This is especially critical for central banks in emerging market and
developing economies (EMDEs), since these economies tend to experience more
pronounced business and financial cycles than advanced economies, and therefore may
face greater challenges in anchoring expectations.

There is a rich theoretical and empirical literature on inflation expectations. Theoretical
studies have examined how public and private information is used by economic agents in
formulating inflation expectations. A large body of empirical work has tested the
predictions of theoretical models and assessed how firmly inflation expectations are
anchored, by measuring the sensitivity of expectations to various shocks, such as
macroeconomic news shocks or oil or other price shocks. The literature, however, has
mainly focused on advanced economies.

This paper presents the first comprehensive analysis of the evolution and determinants of
inflation expectations in EMDEs, with emphasis on three main questions. First, how does
the degree of anchoring of inflation expectations differ between advanced economies and
EMDEs? Second, how sensitive are inflation expectations to global and domestic shocks?
Third, what are the main determinants of the degree of anchoring of inflation
expectations?

The paper makes several contributions to the literature on inflation expectations. First,
it employs a large and diverse sample of countries (24 advanced economies and 23
EMDESs) for a period of close to three decades. Second, it analyzes the sensitivity of long-
term inflation expectations to global and domestic inflation shocks using a time-varying
parameter regression model. Third, it examines the determinants of the degree of
anchoring of expectations, using a dynamic panel regression framework. Fourth, it
complements the empirical analysis with case studies that examine the role of inflation
targeting in stabilizing inflation expectations in three EMDEs. In addition, it provides a
summary of the literature with a special focus on empirical studies on the anchoring of
inflation expectations in EMDEs.

The paper begins by discussing the measurement of inflation expectations, comparing
survey-based and market-based measures. Survey-based measures have the advantage of
being able to incorporate the views of large groups of economic agents and to canvass
different types of agents. Market-based measures (that is, measures based on comparisons
of certain yields in financial markets) have the advantage of being available at a higher



frequency and more extensive range of horizons than survey-based measures.'

The following section reviews the theoretical and empirical literature on the formation
and anchoring of inflation expectations. Despite a lack of consensus on the theoretical
framework that best captures the behavior of inflation expectations, the empirical
literature has concluded that an inflation targeting regime helps improve the anchoring
of expectations in both advanced economies and EMDEs.

The next section examines trends in long-term (five-year-ahead) inflation expectations in
advanced economies and EMDEs, from the 1990s to the present. It then assesses the
anchoring of inflation expectations. It finds that although expectations have become more
firmly anchored during the past decade in both advanced economies and EMDESs, this has
been less evident in EMDEs than in advanced economies. The section also reports that
inflation expectations in EMDEs are more sensitive to both global and domestic shocks
than are inflation expectations in advanced economies, although sensitivity to global
shocks has fallen in both groups of economies and sensitivity to domestic shocks has fallen
in EMDEs.

The subsequent section identifies the main factors that determine the anchoring of
inflation expectations. It presents evidence that inflation expectations are better anchored
in both advanced economies and EMDEs when the central bank employs an inflation
targeting regime and is highly transparent. For EMDESs, low public debt and a high degree
of trade openness are also associated with better anchoring of expectations, while the use
of a fixed exchange rate regime is associated with weaker anchoring of expectations. These
results suggest that the institutions and framework of monetary policy, the
macroeconomic environment (including fiscal policy), and structural characteristics all
matter for the anchoring of long-term inflation expectations in EMDEs.

The penultimate section presents case studies on the experience of inflation targeting in
Brazil, Chile, and Poland. The conclusions of the case studies are in line with the empirical
findings. In Brazil, less than ideal fiscal conditions and worsening central bank
transparency during part of the inflation targeting period may have impeded the
anchoring of expectations. By contrast, the combination of high central bank credibility
and an effective fiscal framework may have helped anchor expectations in Chile. In
Poland, the transition to a flexible exchange rate regime concurrent with the adoption of
inflation targeting may have helped to anchor expectations.

The final section concludes with a summary of major findings and a discussion of future
research directions.

2. Measuring inflation expectations

Robust measurement is key to evaluating inflation expectations, and typically two sources
exist. Survey-based measures are derived from surveys of households, firms, or professional
forecasters, in which respondents are asked about their expectations for inflation at
various horizons. Market-based measures are calculated from the prices of assets linked

! For background on market- and survey-based measures of inflation expectations, see Coibion et al. (2018)
and Grothe and Meyler (2018) for the United States and the Euro Area, and Sousa and Yetman (2016) for
EMDEs.
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to prospective inflation. Each measure has advantages and drawbacks.
2.1. Survey-based measures

Surveys of households and firms. Among advanced economies, commonly referenced
surveys of households’ inflation expectations include the University of Michigan’s Surveys
of Consumers (monthly frequency for the United States), the European Commission’s
consumer survey for the countries of the European Union (monthly), and the Bank of
England’s consumer survey (quarterly) for the United Kingdom.” High-frequency surveys
of households’ or firms’ inflation expectations are also conducted by Australia, Canada,
the Czech Republic, Italy, Japan, the Republic of Korea, New Zealand, and Sweden.
Among EMDEs, survey-based measures of households’ or firms’ expectations are produced
by central banks in East Asia (for example, Indonesia, the Philippines, and Thailand),
Europe and Central Asia (for example, Kazakhstan and Turkey), and India and South
Africa.’

Surveys of professional forecasters. The most commonly used survey of professional
forecasters is produced by Consensus Economics, which incorporates the views of more
than 700 professional forecasters in 85 advanced economies and EMDEs. Consensus
Economics publishes short-term expectations at a monthly frequency and long-term
expectations at a semi-annual or quarterly frequency.’ Other surveys of professional
forecasters include the Survey of Professional Forecasters by the Federal Reserve Bank of
Philadelphia, which provides data on expectations up to 10 years ahead, and the European
Central Bank’s Survey of Professional Forecasters. Central banks in several other
economies (for example, Argentina, Brazil, Iceland, Indonesia, Israel, Mexico, South
Africa, and Turkey) also produce professional survey-based measures of inflation
expectations. Surveys of inflation expectations in EMDEs typically have smaller samples
than those in advanced economies, but the number of EMDEs included in Consensus
Economics’ surveys has increased over time, from seven in 1990 to 52 in 2018.°

Differences between surveys of households or firms and surveys of professional forecasters.
On average, households’ and firms’ inflation expectations are higher than professional
forecasters’ expectations in advanced economies and EMDEs (Figure 1). The volatility of
households’ inflation expectations is also larger than that of professional forecasters’
expectations. Households’ beliefs about past inflation are found to be a strong predictor
of their inflation expectations (Jonung 1981; Malmendier and Nagel 2016). Households’
inflation expectations are thus more backward looking than professional forecasters’
expectations.’

2 Most survey results are presented as median responses. Discrepancies among respondents can be
informative as a proxy of inflation uncertainty (Mankiw, Reis, and Wolfers 2003; Miles et al. 2017).

3 For the European Union, a data set on inflation expectations has been collected by the European
Commission since 2003. Although it has been used for research purposes, it has not yet been published
(Arioli et al. 2017). Some central banks (for example, those of China, Poland, and Romania) release survey
results showing the percentage of respondents who expect inflation to change.

* In addition, Germany’s Ifo Institute has provided data on five-year-ahead inflation expectations for more
than 70 countries since the end of 2014.

® The International Monetary Fund’s World Economic Outlook has the broadest country coverage of long-
term inflation projections (39 advanced economies and 154 EMDEsS).

b Kumar et al. (2015) and Kabundi, Schaling, and Some (2015) document that in New Zealand and South
Africa, some firms do not understand the central bank’s objective function. Hence, even if professional
forecasters’ expectations are well anchored by inflation targeting in these countries, the same is not

4



Several reasons for these differences have been suggested. First, households’ and firms’
expectations are subject to “sticky information” and are updated more slowly than those
of professional forecasts (Carroll 2003). Second, household surveys give the same weight
to “informed” and “uninformed” consumers. Because uninformed consumers likely give
excess weight to goods that are purchased frequently (for example, food) or have highly
visible price changes (for example, gasoline), their assessment of inflation expectations can
be biased upward when the prices of these products increase (Coibion and Gorodnichenko
2015; Coibion, Gorodnichenko, and Kamdar 2018a; Sousa and Yetman 2016). Yet, surveys
of households and firms also have important advantages relative to surveys of professional
forecasters—for instance, they can be designed to include a large number of respondents
and have the flexibility to canvass different types of economic agents. For surveys of
professional forecasters, bias may arise from respondents’ reluctance to reveal their
expectations about inflation because they consider the information private (Cunningham,
Desroches, and Santor 2010).

2.2. Market-based measures

The most commonly used market-based measure of inflation expectations is the break-
even inflation rate—that is, the difference between yields on comparable nominal and
inflation-indexed bonds. In general, however, this difference consists of four components:
expected inflation, an inflation risk premium, a liquidity premium, and other factors
(Hordahl 2009; Christiansen, Dion, and Reid 2004). Hence, extracting expected inflation
requires the use of strong assumptions, and any estimate of expected inflation is
necessarily imprecise (Galati, Heemeijer, and Moessner 2011).

Another common market-based measure is the inflation swap rate based on derivative
instruments, which again includes not only inflation expectations, but also the inflation
risk premium and liquidity premium. A key advantage of the swap rate is that, unlike for
break-even inflation rates, liquidity has a limited impact on its movements (Grothe and
Meyler 2018). Both types of market-based measures have the advantage of being available
at very high frequencies, which may help policy makers develop an understanding of how
inflation expectations are formed and may be calculated at a wider range of forecast
horizons than is possible using surveys. However, swap markets in EMDEs are typically
insufficiently developed to allow such a measure to be reliably extracted. Therefore,
central banks in several large EMDEs (for example, Brazil, Chile, Colombia, Mexico,
Peru, Poland, the Russian Federation, South Africa, Thailand, and Turkey) typically
derive their market-based measures of inflation expectations from inflation-indexed
government bonds (Sousa and Yetman 2016; De Pooter et al. 2014).

Differences between survey-based and market-based measures. In terms of the level of
inflation expectations, those derived from surveys of professional forecasters are not
systematically higher or lower than market-based measures (Figure 2). However,
professional forecasters’ inflation expectations tend to be close to central bank inflation
forecasts, as has been shown for New Zealand and the United States (Coibion and
Gorodnichenko 2015). In addition, the volatility of professional forecaster-based
expectations tends to be lower than that of market-based expectations. During periods of
market stress, break-even inflation rates can be particularly volatile because “flight-to-

necessarily true of firms’ inflation expectations. The latter may be more important for actual inflation,
because firms may incorporate expected marginal costs into their product prices.
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liquidity” flows raise demand for government bonds sharply.” This could push nominal
yields to extremely low levels and put strong downward pressure on measured break-even
inflation rates (Hordahl 2009). Relative to survey-based measures of inflation
expectations, an advantage of market-based measures is that they cannot be influenced
by poorly crafted surveys.

2.3. Expectations measures

Due to the breadth of its country coverage and length of its time coverage, the main long-
term inflation expectations series used in this paper are the survey-based, five-year-ahead
expectations produced on a semi-annual basis by Consensus Economics. In the empirical
work, the change in long-term inflation expectations is measured as the difference between
five-year-ahead inflation expectations in the current period and five-year-ahead inflation
expectations in the previous period (that is, six months prior).

3. Literature on inflation expectations

Theories of inflation expectations have mainly focused on how expectations reflect public
and private information. There remain different views on which conceptual framework is
best.® Empirical studies, most of which have focused on advanced economies, concentrate
on testing the implications of the theoretical literature and evaluating the degree of
anchoring of expectations.’

3.1. Conceptual considerations

The theoretical literature on the determinants of inflation expectations ranges from models
that assume agents have “full-information rational expectations” (FIRE) to models that
allow for constraints on agents’ ability to process information.'’ There is still no consensus
on an ideal framework to describe how inflation expectations are determined (Mankiw
and Reis 2018).

With its simple formulation of the relationship between inflation and economic activity,
the New Keynesian model has been used extensively in policy and academic circles.
However, it has also been subject to criticism—in particular, that it does not take into
account the constraints that economic agents typically face in forming their expectations
about inflation. For example, Friedman (1979) argues that FIRE does not explain how
“economic agents derive the knowledge which they then use to formulate expectations.”

FIRE models have also been criticized for their inability to explain the persistence of
inflation that is usually found in the data. These criticisms have led to two alternate
approaches in modeling the role of information in the formation of inflation expectations:
the sticky-information model and the noisy-information model. In the sticky-information
model, forecasts are updated slowly because acquiring information is costly (Mankiw and

" During periods of market stress, investors may have a strong preference for holding very liquid securities,
such as government bonds. This preference can lead to sharp movements in bond markets (that is, flight to
liquidity), similar to market movements driven by flight to quality.

8 Coibion, Gorodnichenko, and Kamdar (2018a) and Mankiw and Reis (2018) survey the literature on the
formation of expectations. Appendix 1 presents a brief overview of how views on the linkages between
inflation expectations and monetary policy have evolved over time.

% Appendix 2 lists a number of empirical studies on the evolution, determinants, and anchoring of inflation
expectations in advanced economies and EMDEs.

10 Agents with FIRE are assumed to understand perfectly the structure and functioning of the economy and
the policy makers’ objective function (Bernanke 2007).
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Reis 2002). The assumption of sticky-information flow can be rationalized in terms of an
“epidemic” model of news diffusion (Carroll 2003)."

Models of noisy information and rational inattention instead assume that economic agents
continuously update their information but receive imperfect, “noisy” signals or do not pay
attention to all news (Woodford 2002; Sims 2003; Mackowiak and Wiederholt 2009;
Coibion, Gorodnichenko, and Kamdar 2018b). Departures from the full-information
assumption can also be rationalized in the context of “learning” models, which assume
that agents need to use statistical methods to learn about the central bank’s objective
function and the overall structure of the economy (Evans and Honkapohja 2009)."

On the operational side, the assumption that a fraction of firms is not fully rational and
instead sets prices using a rule of thumb that depends on past inflation led to the
development of the hybrid New Keynesian Phillips curve. In this specification, current
inflation depends on both expected and lagged inflation (Fuhrer and Moore 1995; Gali
and Gertler 1999). In particular, the model takes into account backward- and forward-
looking inflation expectations (that is, inflation expectations are determined by past
inflation and expectations about those variables viewed as determining actual inflation).
Some specifications of the model also control for foreign inflation (for example, IMF 2016).

In addition to fitting the data better, the hybrid New Keynesian Phillips curve is well
suited to the reality of constantly evolving economic structures. The standard New
Keynesian Phillips curve implies that long-run inflation expectations do not respond to
news because the public knows the long-run equilibrium. The hybrid curve is consistent
with an environment in which the structure of the economy is not perfectly understood
by policy makers or the public. The hybrid curve can also fit environments in which the
central bank’s objective function is not completely known by economic agents or it is not
optimal for all agents to update their information constantly (Bernanke 2007; Kumar et
al. 2015)."

Learning models and models of noisy information also allow for a more sophisticated
formalization of the drivers of expectation anchoring. For example, these types of models
imply that long-run expectations will be well anchored—and thus will not respond to
news—if private agents are confident about their estimates of future inflation. In an
inflation targeting framework, the anchoring of expectations is therefore related to the
public’s confidence that the central bank is willing and able to reach the target."

3.2. Empirical evidence

Formation of expectations. One strand of studies examines the empirical relevance of the

' In the “epidemic” model, households’ inflation forecasts are affected by media and professional inflation
forecasts.

12 Coibion, Gorodnichenko, and Kamdar (2018a) discuss models featuring other departures from FIRE,
including bounded rationality and adaptive learning models. Models with bounded rationality assume that
agents build a simplified model of the world, paying attention to only some of the relevant variables.
Adaptive learning models assume that agents behave like econometricians, using the available information
at the time of the forecast and following a specific updating mechanism.

3 The presence of lagged inflation in the hybrid New Keynesian Phillips curve signifies that the central
bank is not fully credible; this lack of credibility impairs the effectiveness of monetary policy (Ball 1995;
Woodford 2005).

" Demertzis and Viegi (2008) present a model in which a monetary policy regime with well-defined
objectives (such as an inflation target) could help improve the anchoring of inflation expectations.
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sticky-information and noisy-information models. Mean inflation forecasts from
professional forecasters, consumers, firms, and central bankers have all been found to
respond to macroeconomic shocks with a delay (Coibion and Gorodnichenko 2012).
Because mean forecasts adjust gradually, it is possible to predict ex post forecast errors
using ex ante changes in mean expectations (Coibion and Gorodnichenko 2015). Carroll
(2003) shows that households’ inflation expectations are updated slowly and in part based
on media coverage of professional forecasters’ inflation projections.

Another strand of studies examines the relevance of forward- and backward- looking
expectations in the hybrid New Keynesian Phillips curve. Backward- looking inflation
expectations have been shown not to matter (that is, the associated coefficient is not
statistically significant) if the trend inflation is determined by the long-run inflation target
(Cogley and Sbordone 2008)." Similarly, if the New Keynesian model accounts for positive
trend inflation, price-setting firms become more forward looking and the inflation rate
becomes less sensitive to current economic conditions as trend inflation increases (Ascari

and Sbordone 2014).

Anchoring of inflation expectations in advanced economies. A transparent central bank
communicates to the public its intent, strategy, assessments, procedures, and policies in
an open, clear, and timely manner. An inflation targeting regime provides a disciplined
framework that helps improve monetary policy transparency. Broadly, the empirical work
on advanced economies suggests that monetary regimes that increase central bank
transparency, including through inflation targeting, are associated with a decrease in the
persistence of movements of inflation away from trend.

For example, in Canada, New Zealand, Sweden, and the United Kingdom, inflation
persistence disappeared after the adoption of an inflation targeting regime (Benati 2008).
In the United States, by contrast, where inflation targeting had not yet been adopted, the
persistence parameter remained low but positive and statistically significant. These results
are corroborated by Giirkaynak, Levin, and Swanson (2010), who show that the response
of market-based inflation expectations to macroeconomic news was larger in the United
States than in Sweden and the United Kingdom. They also show that in the United
Kingdom, expectations became better anchored after the Bank of England’s monetary
policy was made operationally independent in May 1997. Moreover, increased trust in the
European Central Bank has been associated with a decline in uncertainty about future
inflation in the Euro Area, thus contributing to the anchoring of inflation expectations
(Christelis et al. 2016)."

Other research studies the conditions under which inflation may not be well anchored

15 Bernanke (2007) argues that the decline in the volatility of the trend component of inflation, as estimated
by the approach of Stock and Watson (2007, 2016), is consistent with the view that inflation expectations
have become better anchored. Employing the New Keynesian model, Ascari and Sbordone (2014) show that
the inflation rate becomes less sensitive to current economic conditions when trend inflation makes price-
setting firms more forward looking. Trend inflation could instead be measured with long-term inflation
expectations (Clark and Nakata 2008; Garnier, Mertens, and Nelson 2015; Mertens 2016).

16-An alternative way to assess the anchoring of inflation expectations is to employ Stock and Watson’s
(2007, 2016) approach, which decomposes the inflation process into trend and volatility components. Data
for Japan, the United Kingdom, and the United States show that shocks to trend inflation are persistent
(and can be modeled as a unit root process), but that the volatility of trend inflation declined markedly
during the 1980s (Miles et al. 2017). These findings are consistent with the finding that inflation expectations
have become more firmly anchored than in the past, although not perfectly so.
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under an inflation targeting regime. For example, even with an inflation targeting
framework, expectations were not well anchored in New Zealand when forecasters did not
understand the central bank’s objective function (Kumar et al. 2015). Inflation
expectations in 10 advanced economies were not as well anchored during periods of
persistently below-target inflation as during periods when inflation was close to target
(Ehrmann 2015).

Several studies have examined whether inflation expectations became unanchored during
and after the global financial crisis, which was followed by a wave of unconventional
monetary policy actions. During the period immediately following the crisis, market-based
inflation expectations in the United States and the United Kingdom became more sensitive
to macroeconomic news, but neither survey-based nor market-based long-term inflation
expectations in the Euro Area became unanchored (Galati, Heemeijer, and Moessner 2011;
Galati, Poelhekke, and Zhou 2011).

During a longer post-crisis period in the Euro Area, when inflation fell and was persistently
below target, there is evidence that the anchoring of inflation expectations weakened
(Grishchenko, Mouabbi, and Renne 2017; Garcia and Werner 2018). The findings, which
are based on different methodologies and different measures of inflation expectations, are
less consistent for the United States, where anchoring is alternately found to have
improved and deteriorated significantly in the post-crisis period (Ciccarelli, Garcia, and
Montes-Galdén 2017; Grishchenko, Mouabbi, and Renne 2017). Overall, given the size of
the shocks during the crisis, expectations in advanced economies remained fairly well
anchored (Miles et al. 2017).""

Anchoring of inflation expectations in EMDEs. Evidence on the anchoring of inflation
expectations in EMDEs is more limited, but some studies suggest that inflation targeting
plays a role (Appendix 2). Using monthly survey data from Consensus Economics for a
sample of 22 EMDEs and 14 advanced economies in a structural vector autoregressive
model, Davis (2014) finds evidence that the introduction of inflation targeting is associated
with a statistically significant reduction in the response of 12-month-ahead inflation
expectations to shocks in both oil prices and observed inflation. Using market-based
measures of inflation expectations for Brazil, Chile, and Mexico, De Pooter et al. (2014)
document that long-term inflation expectations became better anchored in these countries
over the preceding decade, especially in Chile and Mexico. Although they do not
specifically test for the role of inflation targeting, they ascribe this result to recent
improvements in the credibility of these countries’ central banks.

IMF (2016) estimates a hybrid New Keynesian Phillips curve using data from a large
sample of countries (24 advanced economies and 20 EMDEs). It reports that although the
coefficient on lagged inflation (backward-looking expectations) started declining in the
early 2000s, there was a reversal in this trend in the aftermath of the Great Recession,
with the coefficient returning close to its value in the early 1990s. This study also finds
that the sensitivity of inflation expectations to macroeconomic news (proxied by the
difference between expected and realized inflation) is negatively correlated with standard
measures of central bank independence and transparency, and that expectations become

17 Strohsal and Winkelmann (2015) examine the anchoring of inflation expectations, as well as the sensitivity
to news shocks, using a sample of four advanced economies. They find that the degree of anchoring did not
change during the crisis.
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better anchored when countries adopt an inflation targeting regime." IMF (2018) reports
that multiple measures of the degree of anchoring of inflation expectations point to an
improvement in the anchoring of expectations over the past two decades. However, there
has been considerable heterogeneity in the extent of anchoring across emerging market
economies. "

In the context of Brazil, the literature examines a wide range of factors that might
diminish the beneficial effects of inflation targeting on anchoring, broadly concluding that
central bank transparency, central bank credibility, and the country’s fiscal position are
all important in shaping inflation expectations. De Mendonca and Galveas (2013) show
that, when controlling for central bank transparency, the forward-looking and hybrid
specifications of the Phillips curve are more suitable for explaining current inflation than
the purely backward- looking specifications. Yet, inflation expectations react more
strongly to actual inflation, exchange rate movements, and output shocks when there is a
problem of central bank credibility (Cortes and Paiva 2017). A deterioration in the fiscal
position could also impede the anchoring of inflation expectations because of fears that
monetary policy will be constrained, especially in cases where high interest rates imply
unstable public debt dynamics (Cerisola and Gelos 2009; de Mendonga and Veiga 2014).*

4. Inflation expectations: Trends and anchors

Inflation expectations can provide valuable evidence about the credibility of a central
bank. As documented by many studies, there is a close link between inflation expectations
and monetary policy effectiveness. The more credible households and firms consider the
central bank, the more likely inflation expectations are well anchored. In turn, well-
anchored inflation expectations are found to support the effectiveness of monetary policy.
Assessing and improving the degree of anchoring of inflation expectations are thus critical
tasks for monetary policy makers.

4.1. Evolution of inflation expectations

In both advanced economies and EMDEs, long-term (five-year-ahead) inflation
expectations have fallen during the past two to three decades. After declining rapidly

8 Estimations that allow for time-varying coefficients indicate that, although inflation expectations are
better anchored in advanced economies than in EMDEs, anchoring has improved in both groups over time
(IMF 2016). Other studies offer similar findings. Capistréan and Ramos-Francia (2010) and Mehrotra and
Yetman (forthcoming) conclude from data for a large sample of EMDEs that inflation targeting has affected
inflation expectations. Studies of Mexico, Brazil, and South Africa find that the adoption of inflation
targeting has helped anchor expectations in each case (Carrasco and Ferreiro 2013; Cerisola and Gelos 2009;
and Reid 2009, respectively). However, Kabundi, Schaling, and Some (2015) show that, in South Africa,
even with inflation targeting, expectations of price and wage setters (businesses and trade unions) were
higher than the upper bound of the official target band, while expectations of analysts were within the
target band. This study also finds that expectations of price and wage setters were substantially influenced
by lagged inflation, but that those of analysts were not.

Y IMF (2018) focuses on four measures: absolute deviation of three-year-ahead inflation forecast from target,
variability of inflation forecasts, dispersion of inflation forecasts, and sensitivity to inflation shocks. In the
context of a small macroeconomic model, IMF (2018) also shows that better-anchored inflation expectations
reduce inflation persistence and limit the pass-through of currency movements to domestic prices.

2 Using a dynamic stochastic general equilibrium model calibrated to the United States, Eusepi and Preston
(2018a, 2018b) conclude that government liabilities can reduce the effectiveness of monetary policy in
controlling inflation in economies with high government debt under imperfect knowledge.
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during the 1990s, inflation expectations in advanced economies have remained stable at
around 2 percent per year since the mid-2000s, with very little cross-country variation
(Figure 3). In EMDES, inflation expectations decreased markedly in the second half of the
1990s. Although they have not regained their mid-1990s peak, expectations trended
upward from 2005 to 2014, before retreating somewhat in recent years. Throughout the
entire sample period, inflation expectations in EMDEs displayed wider cross-country
dispersion than in advanced economies, as did measures of central bank transparency.
However, the rise in inflation expectations during 2005-14 coincided with an improvement
in central bank transparency in EMDEs as a group.

Differences in anchoring between advanced economies and EMDEs. If inflation
expectations are well anchored, they should be relatively insensitive to news, because
economic agents assume that transitory shocks do not affect inflation over the long run.
The degree of anchoring can be assessed empirically by regressing changes in five-year-
ahead inflation expectations on macroeconomic news.”' Relevant news can be proxied by
inflation shocks—the difference between realized inflation and short-term inflation
expectations in the previous period (that is, six months prior). Following earlier studies,
this paper employs two simple empirical strategies to study the extent of anchoring
inflation expectations: a panel regression model with country and time fixed effects, and
a time-varying model that provides a flexible framework to track time variation in the
degree of anchoring (Appendix 3). The first approach provides an overview of how well
expectations are anchored in different country groups (for example, advanced economies
versus EMDESs) and time periods. The second approach shows how country-specific and
time-varying measures of the degree of anchoring have evolved.

The empirical exercises produce three major results. First, the sensitivity of long- term
(five-year-ahead) inflation expectations to inflation shocks in both advanced economies
and EMDE:s is greater than zero for 1990-2018, indicating imperfect anchoring of inflation
expectations (Figure 4; Appendix 4). Second, the sensitivity is lower in advanced
economies than in EMDEs, and the difference in sensitivity between these two groups is
statistically significant. This finding, which indicates that expectations are better
anchored in the advanced economies, is consistent with the view that monetary policy is
less credible in EMDESs than in advanced economies.

Third, in both country groups, inflation expectations have become better anchored over
time (that is, coefficients for both country groups are statistically significantly smaller in
the latter time periods). Especially during 2005-18, expectations in advanced economies
are found to have been very well anchored (the coefficient is not statistically significantly
different from zero). In EMDEs, anchoring improved markedly during 2005-18, despite
the slight increase in inflation expectations in these economies since 2005.

% The sensitivity of long-term inflation expectations to inflation shocks is used in this paper to measure the
degree of anchoring of inflation expectations. This measure is employed in several previous studies (Beechey,
Johannsen, and Levin 2011; Galati, Poelhekke, and Zhou 2011; Giirkaynak, Levin, and Swanson 2010; IMF
2016; Garcia and Werner 2018; De Pooter et al. 2014). Other previous studies employ different measures of
anchoring of inflation expectations: the deviation of long-term inflation expectations from an inflation target
(Buono and Formai 2018; Bordo and Siklos 2017), variance of inflation expectations (Grishchenko, Mouabbi,
and Renne, 2017), and dispersion of inflation forecasts (Capistran and Ramos-Francia 2010). These measures
are highly correlated (IMF 2018). The measure employed here is useful for at least three reasons: it is
available for a large sample of countries; it can be used in a time-varying model; and the findings using it
can be compared to others in the literature.
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4.2. Roles of global and domestic shocks in anchoring inflation expectations

The time-varying model described above is extended to estimate the response of inflation
expectations to shocks from two sources, global and domestic. Examples of domestic
shocks include unexpected electoral outcomes, wage disputes, and currency movements.
Global shocks (surprises) could stem from sudden movements in food prices, oil prices,
global economic activity, and financial conditions in major advanced economies.” In the
model, a global inflation shock is defined as the first principal component of national
inflation shocks for the full sample of countries (Appendix 3). A domestic inflation shock
is defined as the residual from a regression of the national inflation shock on the global
inflation shock.

The regressions produce four major results (Figure 5). First, for the median economy in
each country group, the sensitivity of inflation expectations to both types of shocks is
positive, indicating imperfect anchoring. Second, in the case of advanced economies, there
was a gradual decline in the sensitivity of inflation expectations to global shocks from the
1990s to the late 2000s, followed by a large one-time drop during the global financial
crisis. There was a much less pronounced downward trend in the sensitivity of inflation
expectations to domestic shocks than to global shocks. These results imply that, in
advanced economies, the improved anchoring of expectations has been partly driven by
the reduction in the sensitivity of inflation expectations to global shocks.

Third, for EMDESs, the sensitivity of inflation expectations to domestic shocks gradually
fell during 2005-12, and since 2012 has been stable. There has also been a slight decline
in the sensitivity of expectations to global shocks since 2000. Finally, inflation
expectations appear to be more sensitive to both global and domestic shocks in EMDEs
than in advanced economies, implying weaker anchoring of expectations in the former
group. The robustness of the results is tested by replacing the global shock, as described
above, with an oil price shock, food price shock, global liquidity shock, and global output
gap shock. These exercises lead to broadly consistent findings with the headline results.

5. Determinants of anchoring expectations

The improved anchoring of five-year-ahead inflation expectations over time in advanced
economies and EMDEs, as suggested by the time-varying model in the previous section,
may be associated with policy reforms aimed at increasing central bank credibility since
the early 1990s (Mishkin 2007). Using the estimated sensitivity of inflation expectations
as a dependent variable, panel regression models are used to assess which factors
determine the degree of anchoring of expectations (Appendix 3). The explanatory
variables in the models include the presence of an inflation targeting regime, central bank
transparency, the presence of a fixed exchange rate regime, financial openness, trade
openness, and fiscal sustainability.

Inflation targeting and central bank transparency. If central banks in advanced economies

2 De Pooter et al. (2014) examine how foreign and domestic news surprises affect (market-based) inflation
expectations in Brazil, Chile, and Mexico, using daily data. In their framework, foreign news surprises stem
from macroeconomic developments in the United States and China and fluctuations in oil and food prices.
They report that U.S. nonfarm payroll data releases have a significant impact on long-term inflation
expectations in Chile and Mexico, while there is no corresponding impact in Brazil. The impact of news
related to oil and food prices is not statistically significant.
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are perceived as credible, they can successfully anchor inflation expectations without
explicit inflation targets or formal transparency rules. However, in EMDESs, where central
banks still need to build credibility, explicit targets and transparency rules are more likely
to be necessary to anchor expectations. The regression results show that the coefficient
on inflation targeting is statistically significant and negative, meaning it is associated with
lower sensitivity of inflation expectations to shocks (Figure 6).” For central bank
transparency, the coefficient is only statistically significant and negative for the full sample
of countries and the EMDE subsample. Central bank transparency has improved in
EMDEs over the past two decades. In advanced economies, although the degree of central
bank transparency is higher than in EMDESs, it has not changed much during this period.

Financial integration and exchange rate regime. Financial integration appears to exert a
disciplining effect on macroeconomic policy (Tytell and Wei 2004; Gupta 2008; Kose et
al. 2010). For example, integration could raise the cost of loose monetary policy in the
form of larger capital outflows. However, more financially open economies are more
vulnerable to external shocks, which may make it more difficult for policy makers to
anchor inflation expectations. The results indicate that the correlation between financial
openness and the anchoring of inflation expectations is not statistically significant for the
full sample of countries or the EMDE subsample. However, as documented above, long-
term inflation expectations in EMDEs are more sensitive to global shocks. Hence, large
external shocks could offset the benefits of financial integration to anchoring expectations
in EMDEs.

The use of pegged exchange rates might be a signal for a credibility crutch in countries
with limited monetary policy credibility (Levy Yeyati, Sturzenegger, and Reggio 2010).
As is well-known from the impossible trinity argument, employing a fixed exchange rate
regime when capital movements are free could hamper the independence of monetary
policy.” Although the exchange rate regime by itself does not appear to be relevant for
anchoring inflation expectations, the results show that when financial openness is
interacted with the fixed exchange rate regime dummy, the interaction term becomes
significant. This result suggests that the exchange rate regime does matter for anchoring
inflation expectations in more financially open economies.”

Trade integration. Trade integration could affect inflation expectations through
competition in product markets that could increase the responsiveness of domestic prices
to shocks. For example, one line of research finds that higher price flexibility steepens the
Phillips curve, reducing the short-run output gain from a monetary expansion, and
lowering the incentive for central banks to adopt inflationary policies (Romer 1993; Rogoff

% Capistran and Ramos-Francia (2010) also find that inflation targeting affects inflation expectations only
in EMDEs, with no effect on the dispersion of inflation expectations in advanced economies. They argue
that given the recent relative stability of inflation in advanced economies, professional forecasters may have
homogeneous views about future inflation, so that the dispersion remains unchanged even after the
introduction of an explicit inflation target.

% The impossible trinity is the argument that a country cannot have more than two of the following: fixed
exchange rate, free capital movement, and independent monetary policy. As a result, countries with inflation
targeting regimes typically also operate with flexible exchange rates (De Gregorio 2009a).

» The baseline regressions use Chinn and Ito’s (2017) de jure measure of financial openness and
Shambaugh’s (2004) classification of exchange rate regimes. The baseline results do not change when a de
facto measure of capital account liberalization (sum of foreign assets and liabilities as percentage of GDP)
and an alternative measure of exchange rate regime classification (from Ilzetzki, Reinhart, and Rogoff 2017)
are used as explanatory variables.
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2006). Alternatively, outsourcing of labor through global value chains may reduce the
responsiveness of wages to domestic labor market conditions and hence flatten the Phillips
curve (Blanchard, Cerutti, and Summers 2015; Blanchard 2016; Miles et al. 2017).
However, at least for the United States, lower marginal costs, rather than globalization,
are the key driver of the flattening of the Phillips curve.*

The regression results show that the correlation between import penetration and
sensitivity of inflation expectations to shocks is negative and statistically significant for
the subsample of EMDEs. Thus, for EMDEs only, the anchoring of inflation expectations
improves as import penetration rises, consistent with theories suggesting that
globalization is associated with improved anchoring.”’

Fiscal sustainability. Inflation expectations are unlikely to be well anchored if there are
questions about fiscal sustainability because of fears that monetary policy will be
constrained, especially in cases where high interest rates imply unstable public debt
dynamics. The regression results for the full sample of countries, and for the EMDE
subsample, are consistent with this prediction, showing a positive and statistically
significant correlation between the ratio of public debt to GDP and the sensitivity of long-
term inflation expectations to inflation shocks.*

6. Anchoring expectations: Country experiences

The findings from the empirical exercises on the degree and determinants of inflation
anchoring in advanced economy and EMDE country groups are broadly consistent with
the behavior of inflation expectations at the country level. Yet, there are still lessons to
be learned from individual countries’ experiences.

Among advanced economies, the sensitivity of inflation expectations to inflation shocks
tends to be lower under inflation targeting. Yet, at the country level, inflation targeting
does not necessarily guarantee firm anchoring of inflation expectations (Figure 7). In
Canada, New Zealand, and the United Kingdom, for instance, the sensitivity of
expectations to inflation shocks has been close to zero since 2000. In these countries, the
early introduction of inflation targeting may have helped anchor expectations.” Japan has

% The empirical literature examining whether globalization affects domestic inflation produces mixed results.
For example, Calza (2009) and Ihrig et al. (2010) find no robust evidence that global slack affects the
parameters of the inflation process. Gaiotti (2010) finds that the flattening of the Phillips curve is due to
globalization. In contrast, Borio and Filardo (2007) argue that global slack may become a key driver of
domestic inflation, while Auer, Borio, and Filardo (2017) show that the rise of global value chains has
amplified the importance of global slack in driving domestic inflation. Forbes (2018) suggests that inflation
models should allow key global factors, including global slack, to adjust over time. As a robustness check,
government effectiveness (measured by the World Bank’s Worldwide Governance Indicators) is also
included as an explanatory variable in the regressions here. It is not statistically significant.

%" Using a New Keynesian model, Martinez-Garcia (2017) argues that the impact of globalization on
monetary policy effectiveness is underestimated if the analysis uses the standard trade openness measures,
and that what matters is the elasticity of substitution between locally produced and imported goods.

% De Mendonga and Veiga (2014) argue that even under an inflation targeting regime, interest rate hikes
to reach target inflation imply increases in the primary surplus required for stabilizing the public debt, and
that this fiscal deterioration could constrain monetary policy. These authors also show that the public-debt-
to-GDP ratio has a statistically significant relationship with the deviation between inflation and its target.
? New Zealand, Canada, the United Kingdom, and Korea introduced inflation targeting in 1990, 1991, 1992,
and 1998, respectively. Kumar et al. (2015) argue that expectations (based on firm-level data rather than
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had difficulty anchoring expectations after introducing its inflation targeting regime in
2013, perhaps because of its recent history of persistently low inflation. Inflation
expectations are not as well anchored under persistently below-target inflation as when
inflation is close to target (Ehrmann 2015).

In the Euro Area, where the European Central Bank’s main objective since its inception
in 1999 has been to maintain price stability (defined as inflation of less than, but close to,
2 percent in the medium term), the sensitivity of inflation expectations was lower than
that in the United States in 2005 (Beechey, Johannsen, and Levin 2011). This pattern
reversed in 2010-15, when sensitivity in the United States was close to zero—lower than
that in the Euro Area—due in part to persistent undershooting of the European Central
Bank’s target and perhaps also to the U.S. Federal Reserve’s adoption of an official
inflation target in 2012.%

The record of EMDE central banks in anchoring inflation expectations under inflation
targeting regimes has been mixed. Appendix 5 provides case studies for Brazil, Chile, and
Poland. In Brazil, although long-term inflation expectations have been relatively stable
under the inflation targeting regime that began in 1999, the sensitivity of expectations to
shocks remains elevated relative to that in Chile and Poland. Less than ideal fiscal
conditions and worsening central bank transparency during part of the inflation targeting
period may have contributed to this outcome (Cerisola and Gelos 2009; de Mendonga and
Galveas 2013; de Mendonga and Veiga 2014).

In contrast, Chile has had considerable success: the sensitivity of inflation expectations to
shocks has for some years been close to the median for advanced economies. The gradual
introduction of inflation targeting in the 1990s gave the central bank time to build its
credibility. From the outset of the inflation targeting regime, the central bank pursued a
robust communications effort that included the publication of a quarterly Monetary Policy
Report with strong analytical content.” Chile’s adoption of an inflation target as part of
a comprehensive, credible macroeconomic policy framework may have helped generate
favorable macroeconomic outcomes (De Gregorio, Tokman, and Valdés 2005; Valdés
2007).

Poland has also succeeded with inflation targeting, which it began in 1999, even though
domestic financial markets were immature, and the central bank had limited knowledge
of monetary policy transmission at the time of introduction. The transition to a flexible
exchange rate regime concurrent with the adoption of inflation targeting may have helped
to anchor expectations. Over time, inflation expectations fell, eventually settling near the
policy target rate, and the sensitivity of expectations to shocks became quite low.

In India and South Africa, the sensitivity of inflation expectations to shocks fell markedly
after the introduction of inflation targeting. In South Africa, the combination of inflation

those of professional forecasters) are not well anchored in New Zealand because forecasters do not
understand the central bank’s objective function. Yetman (2017) and Beaudry and Ruge-Murcia (2017) find
that the implementation of inflation targeting in Canada and the United Kingdom has been more successful
than that in other inflation targeting countries.

% Garcia and Werner (2018) find that there has been a decline in the extent of anchoring inflation
expectations in the Euro Area since 2013.

3l For instance, the Central Bank of Chile’s quarterly inflation report included, from its inception, inflation
forecasts with confidence intervals displayed in fan charts of the type pioneered by the Bank of England
(Mishkin 2007).
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targeting and consistently high central bank transparency may have been key to anchoring
expectations.”” In India, however, lagged inflation, as well as current and lagged changes
in fuel and food prices, have been found to have significantly affected inflation
expectations (Benes et al. 2017; Patra and Ray 2010).

Mexico has been less successful than Chile in anchoring inflation expectations under an
inflation targeting regime. The Bank of Mexico did not publish its own inflation forecasts
for several years after adopting inflation targeting (Batini and Laxton 2006; De Pooter et
al. 2014). Over time, however, the central bank’s communication strategy has improved,
and it now publishes its inflation forecasts and releases the minutes of its monetary policy
meetings (Carrasco and Ferreiro 2013). Finally, in Russia, high, positive sensitivity of
inflation expectations to inflation shocks may reflect low central bank transparency
(Dincer and Eichengreen 2014). However, Russia is relatively new to inflation targeting,
having introduced the regime in 2015.

7. Conclusion

This paper contributes to the literature on inflation expectations in EMDEs by answering
three questions. First, how does the degree of anchoring of long-term inflation expectations
differ between advanced economies and EMDEs? Second, how sensitive are inflation
expectations to global and domestic shocks? Third, what are the main determinants of
the degree of anchoring of inflation expectations? The principal conclusions are the
following;:

First, long-term inflation expectations have declined and become more firmly anchored in
the past two decades in both advanced economies and EMDEs. However, anchoring in
EMDESs remains notably weaker than in advanced economies. This finding is consistent
with the view that monetary policy is less credible in EMDESs than in advanced economies.

Second, long-term inflation expectations in EMDEs are more sensitive to both global and
domestic shocks than are inflation expectations in advanced economies. The sensitivity of
EMDE inflation expectations to domestic shocks gradually fell between 2005 and 2012
and has since been mostly stable, while the sensitivity of EMDE inflation expectations to
global shocks has fallen slightly since 2000. In advanced economies, a large drop in the
sensitivity of inflation expectations to global shocks in the wake of the global financial
crisis followed a steady decline from the late 1990s to the late 2000s; there has been a
much less pronounced downward trend in sensitivity to domestic shocks. These findings
suggest that the improvement in the anchoring of inflation expectations in advanced
economies is partly due to the decline in sensitivity to global shocks.

Third, the institutional and monetary policy environment matters for the anchoring of
inflation expectations, as do the general macroeconomic environment and structural
characteristics of the economy. The paper finds that the presence of an inflation targeting
regime and a rise in central bank transparency are associated with better anchoring of

32 Kabundi, Schaling, and Some (2015) and Miyajima and Yetman (2018) show that, even in the presence
of an inflation targeting framework, expectations of price setters (businesses and unions) in South Africa
are higher than the upper bound of the official target band; the expectations of analysts are within the
target band. In addition, expectations of price setters put a greater weight on past inflation, whereas
analysts’ expectations are more forward looking.
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long-term inflation expectations. For EMDEs, lower public debt and greater trade
openness are also associated with better anchoring of expectations. This finding implies
that the anchoring of inflation expectations in EMDEs depends not only on monetary
policy, but also on structural factors and fiscal policy.

Case studies for Brazil, Chile, and Poland provide examples of these multiple factors at
work. In Brazil, for instance, fiscal policy, together with backtracking on central bank
transparency for a period, may have held back progress on improving the anchoring of
inflation expectations. In Chile, a highly transparent central bank, together with a credible
macroeconomic framework, may have contributed to the central bank’s success in
achieving well-anchored inflation expectations. And in Poland, the simultaneous adoption
of inflation targeting and a floating exchange rate regime may have helped anchor
expectations.

Although inflation expectations have become significantly better anchored during the past
decade, the results show that there is still room for improvement, especially in EMDEs.
Although inflation targeting seems to have been useful in reducing the sensitivity of
inflation expectations to shocks, inflation targeting should not be considered necessary or
sufficient for improved anchoring of expectations. The overall macroeconomic policy
framework, including fiscal conditions and the transparency of the central bank, is also
important for success.

These findings point to several research avenues to explore. First, research could examine
the determinants of a wider range of measures of inflation expectations in EMDEs. This
research direction would be particularly worthwhile if data availability could be improved.
Second, it would be useful to consider nonlinearities between institutional factors and the
anchoring of inflation expectations. In addition, there is a need to investigate how
complementarities between institutional factors and fiscal and monetary policy
frameworks help improve the anchoring of inflation expectations.

17



Figure 1. Survey-based measures of inflation expectations: Country evidence
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Source: Bank of Japan; Bloomberg; Bureau of Economic Research, South Africa; Central Bank of the Philippines;
Consensus Economics; Haver Analytics; International Monetary Fund; Reserve Bank of India; Reserve Bank of
New Zealand; University of Michigan; World Bank.

Note: EMDEs = emerging market and developing economies.
A.C. The sample period is 2006H1-2018H1.

B.D. The sample period is 2007H2-2018H1.

C.D. Volatility is measured by standard deviation.

E. The sample period is 2009H1-2018H1.
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Figure 2. Survey-based and market-based measures of inflation expectations: Country
evidence

A. 5-year-ahead inflation expectations, selected  B. 5-year-ahead inflation expectations, selected
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Source: Bloomberg; Consensus Economics; International Monetary Fund; World Bank.
Note: EMDEs = emerging market and developing economies.

A.-D. Market-based inflation expectations are inflation swap rates (five-year, five-year forward) for advanced
economies and break-even inflation rates (five-year-ahead) for EMDEs.

A.C. The sample period is 2007H1-2018H1.
B.D. The sample period is 2012H2-2018H1.
C.D. Volatility is measured by standard deviation.
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Figure 3. Long-term inflation expectations
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Source: Consensus Economics; Dincer and Eichengreen 2014; International Monetary Fund; World Bank.
Note: EMDEs = emerging market and developing economies.

A.B.E.F. Inflation expectations are five-year-ahead expectations of annual inflation.

A. Based on a sample of 24 advanced economies during 1990H1-2018H1.

B. Based on a sample of 23 EMDEs during 1995H1-2018H1.

C. Based on a sample of 24 advanced economies.

D.F. Based on a sample of 23 EMDEs. F. High (low) transparency countries are defined as those with central bank
transparency above the 75th (below the 25th) percentile of EMDEs.
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Figure 4. Sensitivity of inflation expectations to inflation shock
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Note: EMDEs = emerging market and developing economies.

A.-D. Inflation expectations are five-year-ahead expectations of annual inflation. Inflation shocks are defined as the
difference between realized inflation and short-term inflation expectations in the previous period.

Sensitivity is estimated using a panel regression of the change in five-year-ahead inflation expectations on inflation
shocks, as described in Appendix 3. Bars denote medians and vertical lines denote 90 percent confidence intervals.
Based on a sample of 24 advanced economies and 23 EMDEs during 1990H2-2018H1.

B.-D. Time-varying sensitivity is estimated by regressing the change in five-year-ahead inflation expectations on
inflation shocks, as described in Appendix 3. Solid lines denote the median of estimates and the dotted lines
indicate the median of 68 percent confidence intervals.

B. Based on a sample of 24 advanced economies and 23 EMDEs during 2000H1-2018H1.
C. Based on a sample of 24 advanced economies during 1995H1-2018H1.
D. Based on a sample of 23 EMDEs during 2000H1-2018H1.
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Figure 5. Sensitivity of inflation expectations to global and domestic inflation shocks
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Source: World Bank.
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Note: EMDEs = emerging market and developing economies.

A.-F. Inflation expectations are five-year-ahead expectations of annual inflation. Time-varying sensitivity is
estimated by regressing the change in five-year-ahead inflation expectations on global and domestic shocks, as
described in Appendix 3. Solid lines denote the median of estimates and dotted lines indicate the median of 68

percent confidence intervals.

A .B. Based on a sample of 24 advanced economies and 23 EMDEs during 2000H1-2018H1.
C.D. Based on a sample of 24 advanced economies during 1995H1-2018H1.
E.F. Based on a sample of 23 EMDEs during 2000H1-2018H1.
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Figure 6 Determinants of the sensitivity of inflation expectations to shocks
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public debt-to-GDP ratio on sensitivity of
inflation expectations

Percentage points
0.4 m Group-mean FMOLS
u Group-mean DOLS

0.2
00 J"___'_"L

All Advanced
economies

EMDEs

Sources: Chinn and Ito 2017; Dincer and Eichengreen 2014; International Monetary Fund; Shambaugh 2004; World

Bank.

Note: DOLS = dynamic ordinary least squares; EMDEs = emerging market and developing economies; FMOLS =
fully modified ordinary least squares; GDP = gross domestic product.

A.-D. Inflation expectations are five-year-ahead expectations of annual inflation. Bars denote coefficients of panel
regressions of 24 advanced economies and 23 EMDESs using annual data for 1995-2016, as described in Appendix 3.

Vertical lines denote 90 percent confidence intervals.

D. Financial openness x exchange rate regime is the interaction of these two explanatory variables.

E.F. Bars denote coefficients of group mean panel FMOLS and group mean DOLS regressions of 24 advanced
economies and 23 EMDEs using annual data for 1995-2016, as described in Appendix 3. Vertical lines denote 90

percent confidence intervals.
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Figure 7. Time-varying sensitivity of inflation expectations to shocks: Country

experiences

A. Sensitivity of inflation expectations to
inflation shocks, advanced economies (1)
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B. Sensitivity of inflation expectations to inflation
shocks, advanced economies (2)
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D. Sensitivity of inflation expectations to inflation
shocks, Latin America
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F. Sensitivity of inflation expectations to inflation
shocks, South Africa

Percentage points
15

1.0

0.5

0.0

2005 2010 2015

A-F. Inflation expectations are five-year-ahead expectations of annual inflation. Time-varying sensitivity is estimated
by regressing long-term inflation forecast revisions on inflation shocks. Vertical lines denote 68 percent confidence

intervals. The model is described in Appendix 3.

B. The Euro Area here comprises Austria, Belgium, Finland, France, Germany, Greece, Ireland, Italy, the

Netherlands, Portugal, and Spain.
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Appendix 1. Primer on expectations and monetary policy

The effectiveness of monetary policy depends on expectations, particularly about the
future policy stance. Moreover, there is broad agreement that economic agents form their
expectations by extracting signals from their experience of actual policies. Over time,
there has been an evolution of views on this topic, which is reflected in the development
of the models describing the links between expectations and monetary policy. This
appendix presents a brief history of the evolution of views on the topic.

Traditional Keynesian models

The birth of modern macroeconomics is usually associated with the publication of Keynes’
(1936) General Theory of Employment, Interest and Money. However, the backdrop for
Keynes’s analysis was the Great Depression, a period of low or negative inflation and
stagnant nominal wages (Samuelson and Solow 1960). The General Theory had little to
say directly about the issue of inflation and, for simplicity, assumed that money wages
were fixed. As the economy recovered, and with World War II posing a new set of
challenges due to higher government expenditure, Keynes later discussed the trade-off
between excess demand and wage and price inflation (Keynes 1940).

By the 1950s, inflation was becoming more of a problem for policy makers, and Phillips
(1958) provided a breakthrough, with statistical evidence on a negative relationship
between the unemployment rate and wage inflation in the United Kingdom. The Phillips
curve became a standard feature of subsequent Keynesian macroeconomic models.
Samuelson and Solow (1960) famously developed the notion of a policy trade-off between
reduced unemployment (or increased output) and lower inflation. However, they also
pointed out that this trade-off might not be stable.

Friedman (1968) established that adaptive inflation expectations would disrupt this trade-
off. A change in the expected rate of inflation would shift the short-run Phillips curve,
and over time output and unemployment would return to their long-run equilibrium
values, regardless of the rate of inflation. Keynesian modelers incorporated the concepts
of endogenous expectations and the natural rate of unemployment (or, equivalently,
potential output) into their estimated Phillips curves. Policy makers would no longer be
able to run the economy “hot” without facing accelerating inflationary pressure.

Views advanced by Friedman and Phelps

Friedman (1968) forcefully argued that estimates of a stable relationship between inflation
and unemployment would exist only when inflation expectations were well anchored. He
warned that any attempt to exploit the short-run relationship as if it were permanent
would cause expectations to become unanchored, leading to a shift in the Phillips curve.
Thus, starting at the natural rate of unemployment, a stimulative monetary policy would
lead to higher inflation without any benefit in terms of lower unemployment in the long
run.

Friedman’s point—made independently by Phelps (1967)—was that rational workers care
only about real wages, and that real wages need to adjust so that labor supply equals
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labor demand at a uniquely determined natural rate of unemployment. An expansionary
monetary (or fiscal) policy aimed at pushing unemployment below the natural rate would
lead to an increase in aggregate demand, which would then feed into both higher prices
and wages. If the increase in wages is smaller than the increase in prices, firms are willing
to hire more workers because the real wage has decreased. However, workers will soon
realize that their real wage has decreased and request wage increases that match price
inflation. The outcome is a rightward shift of the Phillips curve with an equilibrium
characterized by higher inflation and unemployment back at the natural rate. In this
framework, the short-run Phillips curve is negatively sloped, but it shifts up the vertical
long-run Phillips curve.

In the expectations-augmented Phillips curve, inflation depends on expected inflation as
well as the deviation between actual unemployment and the natural rate of
unemployment. In the long run, expected inflation is always equal to actual inflation and
unemployment is always at the natural rate. However, the short-run Phillips curve will
move up as expectations adjust, eventually to a point where a new short-run Phillips
curve crosses the vertical long-term curve. The new equilibrium will be characterized by
higher inflation and no gains in terms of lower unemployment. Any attempt to keep the
unemployment rate below its natural level would require a continuous acceleration of
inflation. A corollary of the expectations-augmented Phillips curve is that, in the long
run, the natural rate of unemployment is compatible with any rate of inflation and the
rate of inflation is completely driven by economic agents’ expectations of future inflation.

In the Friedman-Phelps formulation of the Phillips curve, there is a short-run trade-off
between inflation and economic activity. Lucas (1972) introduced rational expectations
about monetary policy itself into macroeconomic models. This led Sargent and Wallace
(1975, 1976) to conclude that systematic monetary policy is irrelevant even in the short
run. In this new classical approach, forward-looking agents incorporate policy makers’
reaction function into their expectations and thus make policy actions ineffective by fully
anticipating them. In this view, only random (that is, surprise) changes in monetary policy
can affect the real economy.

New Keynesian model

It soon became clear that the policy irrelevance proposition required the assumption of
fully flexible prices and wages. Pioneering work by Fischer (1977), Taylor (1980),
Rotemberg (1982), and Calvo (1983) showed that in the presence of staggered contracts
monetary policy can be effective even under the assumption of rational expectations.
Calvo’s pricing model is one of the key building blocks of modern New Keynesian models.
This workhorse model combines forward-looking optimizing agents with monopolistic
competition and sticky prices. Although agents are assumed to have full-information
rational expectations (FIRE), in the presence of distortions associated with market power
and sticky prices, monetary policy can be welfare enhancing and achieve an efficient
allocation of resources.

In effect, the New Keynesian approach reverts to ideas first clearly expressed in the
writings of Keynes’s contemporary, Hawtrey (for example, Monetary Reconstruction,
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1923). Hawtrey argued that the effectiveness of monetary policy depends on expectations
about the future policy stance and that agents form their expectations by extracting
signals from the current policy actions. This view underlies the endogenous expectations
in modern monetary economics (for example, Woodford 2003).

The standard New Keynesian Phillips curve describes inflation as a function of expected
inflation and the output gap (Gali and Gertler 1999). This curve is the basis of Bernanke’s
(2007) statement that expectations “greatly influence actual inflation and thus the central
bank’s ability to achieve price stability.” In addition, expectations affect the transmission
of monetary policy through the term structure of interest rates and changes in asset prices.
Although the central bank can control the short-term nominal interest rate, investment
and consumption decisions depend on the long-term real interest rate, which, in turn,
depends on expectations about long-term inflation and future movements of the short-
term nominal rate." Economic decisions are also affected by movements in asset prices
(wealth effects), which again depend on expected real returns. A problem with the
standard New Keynesian Phillips curve is that it does not fit the data well. Fuhrer (1997)
documents that inflation expectations are not significant in explaining inflation using a
purely forward-looking model. Several studies employ the hybrid New Keynesian Phillips
curve, in which current inflation depends on both expected and lagged inflation (Gali and
Gertler 1999).

I Although the New Keynesian Phillips curve allows for a short-term trade-off between inflation and
unemployment, it maintains the neoclassical view that there is no long-run trade-off. However, at low levels
of inflation, the long-run Phillips curve may become negatively sloped and allow for such a trade-off
(Akerlof, Dickens, and Perry 2000; Benigno and Ricci 2011). Blanchard (2016) argues that the Great
Recession led to a substantial anchoring of inflation expectations and that now the U.S. Phillips curve looks
more like the Phillips curve of the 1960s than the accelerationist Phillips curve of standard New Keynesian
models.
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Appendix 2. Studies on the anchoring of inflation expectations

Table A.2.1. Studies on advanced economies

Economies (sample

[Authors Questions e Methodology Results
Australia, Canada, New
Beaudry and  Has inflation targeting Zealand, Sweden, United The implementation of inflation targeting in Canada has been
Ruge-Murcia  been successful in Kingdom, and United Descriptive statistics particularly successful compared with the experiences of other
(2017) Canada? States (1991-2016, inflation targeting countries and the United States.
monthly and quarterly)
Are inflation
Eiecdiey, expectatlons_anchored Eul_ro Hoeg zud i _Regre_ssmn of chal}ges m Inflation expectations are better anchored in the Euro Area than
Johannsen, andmore firmly in the Euro United States (2003-07, inflation expectations on in the United States
Levin (2011)  Area than in the United daily) macroeconomic news ’
States?

How are households’
Carroll (2003) inflation expectations
formed?

Regression of household
expectations on professional ~ Household forecasts are affected by media and professional

forecasts or news forecasts.

United States (1981-2000,
quarterly)

Did the financial crisis
and the Great Recession
affect the anchoring of
long-term inflation

Ciccarelli,
Garcia, and
Montes-Galdén
(2017)

Estimating the time-varying
United States (2005-15, coefficient measuring the pass- The anchoring of inflation expectations has deteriorated
monthly) through from short- to long- significantly since late 2008.

term inflation expectations

expectations?

Was the absence of Regression of difference
Coibion and  disinflation during the United States (1981-2013 between household and The absence of disinflation during 2009-11 can be attributed to
Gorodnichenko Great Recession linked monthly) "professional inflation rising inflation expectations, which were in turn affected by rising
(2015) to a change in inflation y expectations on the change in oil prices.

expectations? oil price

Regression of inflation

By dlo fmtliion expectations on lagged Inflation expectations are not as well anchored when inflation is

B expectfmtlons behave B e inflation and dummy variable persistently low as when inflation is around the target: inflation
(2015) under inflation (1990s-2014, monthly) for ti ; . v) 1 : d d 1 d inflati
targeting? or times o (permstent y) ow expectations are more dependent on lagged inflation.

inflation
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Table A.2.1 Studies on advanced economies (continued)

Economies (sample

period and frequency) Methodology

Questions

Test for anchoring by regression
of changes in inflation
expectations on macroeconomic
news

There is some evidence that market-based inflation expectations
in the United Kingdom and the United States became more
sensitive to macroeconomic news during the global financial
crisis.

Galati, Did the global financial Euro Area, United
Poelhekke, andcrisis affect inflation Kingdom, and United
Zhou (2011)  expectations? States (2004-09, daily)

Test for anchoring by regression

of changes in inflation . The anchoring of inflation expectations has weakened in the
expectations on macroeconomic g0 Area sinee 2013.

news

Are Euro Area inflation Euro Area, Germany,
expectations well Ttaly, and Spain (2005-
anchored? 17, daily)

Garcia and
Werner (2018)

Estimation of inflation
expectations and inflation
uncertainty by dynamic latent
factor model with stochastic

Grishchenko, Are long-term inflation
Mouabbi, and expectations well
Renne (2017) anchored?

Euro Area and United
States (1999:1-2016:2)

Inflation anchoring improved in the United States, while mild
de-anchoring occurred in the Euro Area.

volatility
El‘ir_kayna(ui{, Does inflation targeting IS{\yedéan, Umt;de tod Tfesi}:lfor anf:h(?riflllgtjt)y regression The response of market-based inflation expectations to
evin, an anchor long-term Hrfgolonl, Ehitl Uhnigetel - @f GEaniglers) 1n i ENRIe) . macroeconomic news is larger in the United States than in
Swanson D States (19905 to early  expectations on macroeconomic gweden and the United Kingdom. Inflation targeting affects
(2010) 2000s, daily) e long-term inflation expectations.
1. The coefficient on lagged inflation started declining in the

1. Have inflation 1. Estimation of a hybrid New  mid-1990s, but this trend reversed in the aftermath of the Great

e)’( ectations become Keynesian Phillips curve Recession, and the coefficient is now similar to that in the early

in(?reasingly sensitive to (regression of actual inflation on 1990s.

. . . . inflation expectations, past

inflation outturns in 24 advanced economies | o al? d other C(;r?trol 2. The sensitivity of inflation expectations to macro-economic
IMF (2016)  recent years?2. How do and 20 EMDEs ’ news is inversely correlated with standard measures of central

variables)2. Test for anchoring
by regression of changes in
inflation expectations on
macroeconomic news, using a
time-varying parameter model

monetary policy (1990s-2016)
frameworks affect the

degree of anchoring of

inflation expectations?

bank independence and trans-parency; expectations become
better anchored when countries adopt an inflation targeting
regime. Estimations that allow for time-varying coefficients
indicate that, while expectations are better anchored in
advanced economies, anchoring has improved in both advanced
economies and EMDEs.
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Table A.2.1 Studies on advanced economies (continued)

[Authors Questions

Economies
(sample period

and frequency)

Methodology

Are firms’ inflation

Kumar et al. expectations well

(2015) anchored?
Johnson Does inflation ta.rgetu}g
affect long-term inflation
(2003) .
expectations?
Strohsal, Did the global financial

Melnick, and crisis affect inflation
Nautz (2016) expectations?

Strohsal and Are long-term inflation
Winkelmann expectations well
(2015) anchored?

New Zealand
(2014Q3-2014Q4)

Australia,
Canada, New
Zealand, Sweden,
and the United
Kingdom (1990s,
monthly)

United States
(2004-14,
monthly)

Euro Area,
Sweden, United
Kingdom, and
United States
(2004-11, daily)

Firm managers display little anchoring of inflation
expectations, despite 25 years of inflation targeting by the
Reserve Bank of New Zealand. Managers are generally
poorly informed about recent inflation dynamics. Their
forecasts of future inflation reflect high levels of
uncertainty and are volatile at both short- and long-run
horizons.

Quantitative survey of cross-section of firms

Comparison of forecasts of actual inflation
with predicted forecasts, which are derived by
multiplying the estimated coefficients of
Phillips curves using the same independent
variables before and after the target
announcement

Inflation targeting stabilizes long-term inflation
expectations.

Regression of deviations of long-term inflation
expectations from the inflation target on
observed inflation or news-driven short-term
inflation expectations using a model with
time-varying parameters

Inflation expectations in the United States became
partially de-anchored during the global financial crisis,
but this de-anchoring was temporary.

Expectations appear to be best anchored in the Euro
Estimation of a market-perceived inflation  Area, followed by the United States, Sweden, and the
target using an exponential smooth transition United Kingdom. In most of these countries, the degree of
autoregressive (ESTAR) model anchoring did not change during the global financial
crisis.
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Table A.2.2 Studies on EMDEs (some including advanced economies) (continued)

Authors Questions

Baskaya,
Gulsen, and Are inflation expectations
Kara (2012) well anchored in Turkey?

Capistran

and Ramos- Does inflation targeting
Francia affect inflation

(2010) expectations?

Carrasco and
Ferreiro
(2013)

Does inflation targeting
anchor inflation
expectations?

Does inflation targeting
anchor inflation

. expectations? Is the
Cerisola and inflation targeting
Gelos (2009)

framework supported by
the perceived
sustainability of public
finances?

Cortes and How does the loss of
Paiva (2017) credibility affect inflation
expectations?

Economies (sample

period and

frequency)

Turkey (2006-12,
monthly)

12 advanced
economies and 13
EMDEs (1989-
2006, monthly)

Mexico (2004-11,
monthly)

Brazil (2000-04,
monthly)

Brazil (2004-16,
monthly)

Methodology

Inflation expectations are more sensitive to inflation
realization at higher levels, but this sensitivity has
decreased over time.

Regression of inflation expectations on the
lagged inflation rate

Inflation targeting affects inflation expectations only in
EMDESs. There is no effect of inflation targeting on the
dispersion of inflation expectations in advanced
economies.

Regression of dispersion of inflation
expectations on a dummy for inflation
targeting, the actual inflation rate, and world
average inflation

Tests whether inflation expectations follow a

normal distribution under inflation targeting

using the Shapiro-Wilk test, Jarque-Bera test,

and Doo?nlk—Hansen test. If the inflation Inflation expectations are anchored to the inflation
expectations are anchored, they are assumed to target.

follow a normal distribution where the mean is

the inflation target and the variance is

constant.

Recursive OLS regression of inflation The adoption of inflation targeting helped anchor
expectations on inflation target, lagged inflation expectations; the stance of fiscal

rate, primary balance as a percent of GDP, and policy was important in shaping inflation expectations.
other control variables

Using VARs, estimation of impulse responses of
inflation expectation to actual inflation,
exchange rate movements, and output gap with
two subsamples: 2004-10 and 2011-16

During 2011-16, inflation expectations reacted more
strongly to actual inflation, exchange rate movements,
and output shocks than during 2004-10.
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Table A.2.2 Studies on EMDEs (some including advanced economies) (continued)

Economies
Questions (sample period Methodology

and frequency)

14 advanced

Does inflation economies and SVAR to test whether 12-month-ahead The introduction of inflation targeting is associated with a

Davis (2014) target.ing an claos Lot 22 EMDEs inflation expectations respond to shocks statistically significant reduction in the response of short-term
term 1nﬂ.atlo;1 (1990-2011, to inflation and oil prices inflation expectations to shocks in oil prices and observed
expectations? monthly) inflation.

How does central bank Estimation of backward-looking, forward-

de Mendonga

and Galveas transparency affect the

central bank’s

looking, and hybrid New Keynesian

Brazil (2001-10, Given the degree of central bank transparency, the forward-

(2013) . monthly) Phillips curves (rggression of e.wtual looking and hybrid specifications of the Phillips curve are more
commitment to inflation on inflation expectations, past suitable for explaining current inflation.
inflation targeting? inflation, and other control variables)

Regression of the deviation between
inflation and its target on the net public
debt-to-GDP ratio and other control

de Mendonga Are fiscal imbalances a Brazil
and Veiga  constraint to monetary (1999-2010,

The deviation of realized inflation from target inflation tends to be
higher when the public debt-to-GDP ratio is larger.

Sl

(2014) policy? monthly) variables
Are long-term inflation Bragil, Chile,

De Pooter et expectations in and Mexico Test for anchoring by regression of Long-term inflation expectations have become better anchored

al. (2014) EMDEs well anchored? ((iQa(i)IO;J)sQOl?), changes in inflation expectations on news during the decade to 2013, especially in Chile and Mexico.

Facts about four measures of inflation
Lo hz}s i e xten't of 19 EMDEs Eeliestos; absolu'te deYlatlon of e The degree of anchoring of inflation expectations has improved
anchoring of inflation three-year-ahead inflation forecast from . . .

IMF (2018) : . (2004-17, o . . significantly over the past two decades. However, there is
Gz Guolis) i biannual) (negel Vel iy @i diion heterogeneity in the extent of anchoring across emerging markets
recent decades? forecasts,dispersion of inflation forecasts, & y g sing ’

and sensitivity to inflation surprises
_ i i The inflation expectations of price setters (businesses and unions
Kabundi, Are long-term inflation South Africa Estimation of a market-perceived b P ( )

. expectations of . . GAREY ~are higher than the upper bound of the official target band, while
Schaling, and individual agents well (2000-13, inflation target of .1nd1v1dua1 agents Using 1), expectations of professional forecasters are within the target
Some (2015) quarterly) panel regression with dummy variables  1),;,q 1, addition, price setters’ expectations are associated with

anchored?
lagged inflation but analysts’ expectations are not.

32



Table A.2.2 Studies on EMDEs (some including advanced economies) (continued)

Economies

Authors Questions

and frequency)

Do consumers and
professional
Lei, Lu, and forecasters update
Zhang (2015) their inflation forecasts
with information from
the news media?

China
(2001-12,
quarterly)

23 advanced
Mehrotra and Are long-term inflation economies and

Yetman expectations well 21 EMDEs
(forthcoming) anchored? (2005-12,
monthly)
. Does inflation Brazil
tnells b all targeting anchor (2000-03,

(2003) inflation expectations? monthly)

South Africa

Are long-term inflation (2001-17,

Miyajima andexpectautions of

Yetman DT quarterly;
(2018) individual agents well 1993-2017,
anchored?
monthly)
Patra and What are the India
Ray (2010) determinants of (1997-2008,

inflation expectations? monthly)

Are long-term inflation South Africa
expectations well (2001-07,
anchored? quarterly)

Reid (2009)

(sample period Methodology

Regression of inflation expectations on
news about prices

Estimation of the decay function such that
inflation forecasts monotonically diverge
from a long-run anchor toward actual
inflation as the forecast horizon shortens

Regression of inflation expectations on
inflation target, lagged inflation rate,
exchange rate, and other control variables

Estimation of the decay function such that
inflation forecasts monotonically diverge
from a long-run anchor toward actual
inflation as the forecast horizon shortens

Regression of inflation expectations on
lagged inflation, changes in prices of fuel
and primary articles, the output gap, and
real interest rate

Test for anchoring by regression of changes

The news media can have a strong influence on inflation
expectations.

Inflation expectations have become more tightly anchored over
time in both inflation targeting economies and in those following
other monetary policy regimes.

In Brazil, actual inflation was above the upper limit of the
tolerance interval in 2001 and 2002 after the introduction of
inflation targeting in 1999. Inflation expectations react
significantly to the inflation target and past inflation. The
inflation targeting regime has been successful in helping to anchor
expectations.

Inflation expectations of businesses and trade unions are anchored
to levels above the official target range although overall, inflation
expectations have become more strongly anchored in South Africa
in recent years.

Lagged inflation and movements in fuel and food prices affect
inflation expectations.

in inflation expectations on macroeconomic Inflation expectations are well anchored in South Africa due to the

news

inflation targeting framework.
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APPENDIX 3. Methodology and database
Methodology
Panel regressions

If long-term expectations are well-anchored, they will not be highly responsive to
macroeconomic news. Figure 4, panel A, presents the results of a panel regression model
that estimates the sensitivity of changes in long-term inflation expectations to
macroeconomic news shocks. The change in long-term inflation expectations (dependent
variable) is measured by the difference between five-year-ahead inflation expectations in
the current period and five-year-ahead inflation expectations in the previous period. The
macroeconomic news shock corresponds to an inflation shock (a regressor) that is
measured by the difference between realized inflation and short-term inflation
expectations in the previous period.'

The model includes an interaction dummy variable to allow for different elasticities of
inflation expectations in advanced economies and EMDEs:

Eimwits - Eximis = f1(mic- Ec1 i) + P2Di (i - B mi)Fui + 7 +eie (1)

where 7 denotes country and ¢ refers to time. E;mi+s and Er mins are five-year-ahead
inflation expectations in the current and previous periods, respectively. m;; refers to
realized inflation and Er1 7, is short-term inflation expectations in the previous period. D;
is a dummy variable that is equal to 0 for advanced economies and 1 for EMDEs, implying
that £, and (f1+ fB2) are the estimated sensitivities for advanced economies and EMDEs,
respectively. When the estimated sensitivity is small (that is, i is not statistically
significantly different from zero), inflation expectations are well anchored. The model
includes country fixed effects (@) and time fixed effects (z;) that are estimated for three
periods: 1990H2-2004H2, 2005H1-18H1, and 1990H2-2018H1.?

Regressions with time-varying parameters: Country-specific models

Figure 4, panels B, C, and D, presents the results of a time-varying model, estimated
using a Kalman filter, that captures the time variation in the sensitivity of changes in
long-term inflation expectations to inflation shocks. The model is a version of model (1),
but it includes time-varying coefficients:

Emys - Erimns = + ,Bt (TEt- Ei 7l't) + & 6 ~1id N(0,0'gz) (2)

where the measures of expected and realized inflation are the same as those in model (1).
The model is estimated for each of the 24 advanced economies and 23 EMDEs in the
sample, using semiannual data for 1990H1-2018H1 and 1995H1-2018H1, respectively. The

! The model follows Beechey, Johannsen, and Levin (2011); Giirkaynak, Levin, and Swanson (2010); and
De Pooter et al. (2014).

2 Because there are no available data for most EMDEs in the early 1990s, the panel data set is unbalanced.
The sample was split at 2004 to produce two samples of roughly equal length.
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time-varying parameters are assumed to follow a random walk:*
ar=am+ &,&~iid N0,0§)
P =Lr1+ nini~ iidN(0,0',?)

where a, captures changes in long-term inflation expectations that are independent of
inflation shocks, and f; measures the sensitivity of inflation expectations to inflation
shocks." In other words, a; and B, are assumed to be the sensitivity to the permanent and
temporary shocks, respectively. If forecasters believe that the central bank’s monetary
policy is credible, they do not react to inflation shocks. This implies that if f; is not
statistically significantly different from zero, inflation expectations are well anchored.

Regressions with time-varying parameters: Global and domestic shocks

A simple regression model with time-varying parameters is estimated to analyze the
sensitivity of inflation expectations to global and domestic inflation shocks. The results
are presented in Figure 5. The global inflation shock is defined as the first principal
component of inflation shocks for the full sample of 24 advanced economies for 1990H2-
2018H1 and 23 EMDEs for 1995H1-2018H1. The domestic inflation shock is defined as
the residual from a regression of the inflation shock on the first principal component of
inflation shocks, as in the following model:

Tt - Et T-1— 5tft+ €y (3)

where f; is the first principal component of inflation shocks and ¢; is the time-varying
parameter. J;f; represents the global inflation shock and the remaining term ¢ is defined
as the domestic inflation shock. The sensitivity of five-year-ahead inflation expectations
to global and domestic inflation shocks is then modeled as:

Eins-Enmns =0+ G+ fuDi e (4)

where G (= d:f) is the global shock and D;(= ¢) is the domestic shock. Models (3) and (4)
are estimated using a Kalman filter and with the assumption that the time-varying
parameters follow a random walk.

Panel cointegration regressions

The determinants of the degree of anchoring of inflation expectations are studied using a
set of panel regression models. The results of these exercises, using annual data for 24
advanced economies and 23 EMDEs for 1995-2016, are presented in Figure 6. The degree
of anchoring is measured as the sensitivity (f;) of changes in long-term inflation
expectations to inflation shocks (as estimated in model (2) above). Six determinants are

3 IMF (2016) and Buono and Formai (2018) also estimate models with the time-varying parameters. IMF
(2016) also uses a Kalman filter model but does not include other factors (o). Buono and Formai (2018)
estimate their model over a rolling window in which the sample periods change over time.

* The results remain robust when o; is not included in the model.
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considered: the presence of an inflation targeting regime, the degree of central bank
transparency, the exchange rate regime, financial openness, trade openness, and the degree
of fiscal sustainability. Inflation targeting regime and fixed exchange rate regime are
dummy variables for which the presence of the indicated regime equals one. Exchange
rate regime is determined using Shambaugh (2004). Central bank transparency and
financial openness (capital account openness) are measured using indexes produced by
Dincer and Eichengreen (2014) and Chinn and Ito (2017), respectively. Trade openness is
measured as imports divided by domestic demand (domestic demand is defined as gross
domestic product (GDP) + imports - exports). Fiscal sustainability is measured as the
ratio of gross public debt to GDP.

The empirical exercise is undertaken in four steps. First, all variables are tested in a panel
setting for unit roots.” Some tests do not reject the null hypothesis of nonstationarity of
trade openness and gross public debt-to-GDP ratio (Table A.4.2). Second, since some
variables (including the inflation targeting dummy, fixed exchange rate regime dummy,
and financial openness index) are stationary, residual series are obtained from a panel
regression of sensitivity of inflation expectations on these stationary variables. Specifically,
the following model is estimated:

Pit =0+ @+ yMPi;+0Xi:+ € (5)

where f; is the time-varying estimate of the country-specific estimate of the elasticity of
inflation expectations to inflation shocks, as explained in the discussion of regressions with
time-varying parameters. MP;; is (i) a dummy variable that takes a value of one in
countries with an inflation targeting framework or (ii) a measure of central bank
transparency. X;; includes a dummy variable that takes a value of one for countries with
a fixed exchange rate regime and financial openness index. ©; captures country-fixed
effects and ¢ refers to time fixed effects.

Third, the existence of cointegration between the residuals from the panel regression in
model (5) and the gross public debt-to-GDP ratio and trade openness is tested by
employing Pedroni’s (1999) cointegration test (Table A.4.3). The results indicate that the
residuals are cointegrated with the two variables. Fourth, following Pedroni (2000, 2001),
a grouped mean fully modified ordinary least squares (FMOLS) regression model and a
grouped mean dynamic OLS (DOLS) regression model are estimated to correct for
endogeneity bias and serial correlation. The dependent variable is the estimated residual
from the panel regression in model (5). The independent variables are trade openness
(measured by the import penetration ratio) and the gross public debt-to-GDP ratio.

® This test follows Im, Pesaran, and Shin (2003); Maddala and Wu (1999); and Choi (2001). Although the
time-varying parameters are constructed under the assumption of a random walk, most results of panel unit
root tests reject the null hypothesis of nonstationarity.
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Table A.3.1 List of countries

Country group Countries

Advanced economies Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Ireland, Israel, Italy,
(24) Japan, Korea, the Netherlands, New Zealand, Norway, Portugal, Singapore, Spain, Sweden, Switzerland,
the United Kingdom, the United States

Argentina, Bangladesh, Brazil, Chile, China, Colombia, the Arab Republic of Egypt, India, Indonesia, the
EMDEs (23) Islamic Republic of Iran, Kuwait, Malaysia, Mexico, Pakistan, Peru, Poland, the Russian Federation,
Saudi Arabia, South Africa, Thailand, Tunisia, Turkey, Zambia

Note: The numbers in parentheses are the number of countries in the sample. EMDEs = emerging market and developing
economies.

Table A.3.2 Description of the variables

Variable Description Sources

Current year, one-year-ahead, five-year-ahead inflation forecasts based

Inflation expectations on surveys conducted biannually for 30 countries by Consensus Consensus Economics,

(advanced economies: Economics, complemented by current year, one-year-ahead, and five- Consensus Forecast;

1990H1-2018H1 year-ahead annual average headline CPI inflation forecasts produced IMF, World Economic

EMDEs: 1995H1-2018H1) biannually for 17 countries in the IMF s World Economic Outlook Outlook database
database.

IMF, Annual Report on
Inflation targeting regime A dummy variable equal to 1 for inflation targeting regime and 0 for no Exchange Arrangements and
(1995-2016) inflation targeting regime. Exchange Restrictions
database

Central bank
transparency
(1995-2014)

Index calculated from responses to 15 questions. To expand the sample,

the index was extrapolated to 2015-16 using 2014 data. Dincer and Eichengreen (2014)

The exchange rate regime classification developed in Shambaugh (2004)

Exchange rate regime is used to determine whether a country has a pegged or flexible exchange Shambaugh (2004)
(1995-2014) rate. To expand the sample, the index was extrapolated to 2015-16 using &

2014 data.
Financial openness Index of de jure capital account openness. To expand the sample, the .
(1995-2015) index was extrapolated to 2016 using 2015 data. Chinn and Tto (2017)
Trade openness Imports divided by domestic demand (domestic demand = GDP + IMF, International Financial
(1995-2016) imports - exports). Statistics database

Gross public debt (1995- IMF, World Economic

Gross public debt divided by nominal GDP.

2016) Outlook database

Oil prices .. . World Bank, Commodity Price

(1990H1-2017H2) Index is in nominal U.S. dollars. Data (the Pink Sheet)

Food prices .. . World Bank, Commodity Price

(1990H1-2017H2) Index is in nominal U.5. dollars. Data (the Pink Sheet)

Global liquidity . . Bank for International

(1990H1-2017H2) International claims on all sectors (annual change). Settlements, Global Liquidity
Indicators database

Global output gap Real GDP-weighted average of country specific output gaps estimated

(1990H1-2017H2) using a multivariate filter. World Bank (2018)

Note: CPI = consumer price index; EMDEs = emerging market and developing economies; IMF = International Monetary Fund.
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Appendix 4 Estimation results

Table A.4.1 Sensitivity of long-term inflation expectations to inflation shocks

A. 1990H2-2018H1

Dependent variable: Change in long-term inflation expectations

All countries All countries Advanced EMDEs
economies
All countries 0.282%%
(0.021)
Advanced 0.159%** 0.154%**
eonones (0.028) (0.032)
otk sokok
EMDEs 0.425 0.425
(0.030) (0.030)
Observations 2,408 2,408 1,344 1,064
R-squared 0.069 0.086 0.019 0.169

B. 1995H1-2004H2

Dependent variable: Change in long-term inflation expectations

Advanced EMDEs
economies

All countries All countries

Hokok

All countries 0.423
(0.035)
Advanced 0.284*** 0.278%%*
eonomHes (0.049) (0.052)
EMDEs 0.554%** 0.558%**
(0.048) (0.046)

Observations 1,139 1,139 696 443
R-squared 0.119 0.131 0.044 0.261

C. 2005H1-2018H1

Dependent variable: Change in long-term inflation expectations

All countries All countries Adva.nc'ed EMDEs
economies
All countries 0.083%**
Advanced 0.008 -0.001
cconomics (0.028) (0.031)
EMDESs 0.201%** 0.206%**
(0.034) (0.037)

Observations 1,269 1,269 648 621
R-squared 0.011 0.028 0.000 0.049

Note: Standard errors are in parentheses. EMDEs = emerging market and developing economies.
A.-C. Results for the full sample of 47 countries, 24 advanced economies, and 23 EMDEs, with country and time fixed effects.
¥ p < 0.01, ** p < 0.05, * p <0.1 significance level.
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Table A.4.2 Panel unit root tests

A. All countries

Intercept and trend Intercept

- Is"flsiira“ Bf‘i‘izr PP Fisher Ps’;sizran ﬁifr PP Fisher
Total -23.1 1167.2  560.8 -15.2 853.4 444.3
sensitivity  (0.00)*** (0.00)%*%  (0.00)***  (0.00)*** (0.00)***  (0.00)***
Gross public 0.0 102.0 42.9 -4.9 405.2 78.2
debt (0.52) (0.27) (1.00) (0.00)*** (0.00)***  (0.88)

222 145.3 112.2 -0.9 96.1 89.2
Penetration

(0.01 )+ (0.00)%**  (0.10)* (0.19) (0.42) (0.62)

B. Advanced economies

Intercept and trend Intercept
Im-Pesaran- ADF . Im-Pesaran- ADF .
Shin Fisher EESEEE Shin Fisher EEESEE

Total -3.7 96.7 95.2 -0.4 71.8 98.4
sensitivity (0.00) %+ (0.00)*¥¥%  (0.00)*** (0.34) (0.01)%%% (0.00)%**
Gross public 1.1 38.2 14.2 -0.6 55.8 27.9
debt (0.86) (0.84) (1.00) (0.26) (0.21) (0.99)

-3.4 86.3 53.3 -0.9 49.3 47.2
Penetration

(0.00)*** (0.00)***  (0.28) (0.18) (0.42) (0.50)
C. EMDEs

Intercept and trend Intercept
Im-Pesaran- ADF . Im-Pesaran- ADF .
Shin Fisher SR Shin Fisher SR

Total -29.1 1070.5 465.6 -21.3 781.6 345.9
sensitivity — (0,00)*** (0.00)¥+%  (0.00)*** (0.00)*+* (0.00)%%*  (0.00)%**
Gross public -1.0 63.8 28.6 -6.4 349.5 50.3
debt (0.16) (0.04)¥*  (0.98) (0.00)*** (0.00)***  (0.31)

1.0 48.2 60.5 0.1 43.9 43.8
Penetration

(0.85) (0.38) (0.07)* (0.53) (0.56) (0.56)

Note: P-values are in parentheses. ADF = augmented Dickey-Fuller unit-root test; EMDEs = emerging

market and developing economies; PP = Phillips-Perron unit-root test.
A. Results for the full sample of 47 countries, using data for 1995-2016.
B. Results for 24 advanced economies, using data for 1995-2016.

C. Results for 23 EMDEs, using data for 1995-2016.
The null hypothesis of a unit root is rejected at significance levels of *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table A.4.3 Panel cointegration tests

Intercept and trend

All countries Advanced economies EMDEs

Statistic p-value Statistic p-value Statistic = p-value

Panel v-statistic -1.7 0.96 2.0 0.03** -1.2 0.88

Panel rho-statistic -9.7 0.00%** 1.0 0.84 -7.0 0.00%**
Panel PP-statistic -27.8 0.00%** -3.0 0.00%*** -19.5 0.00%**
Panel ADF-statistic -22.4 0.00%** -3.8 0.007%** -15.7 0.00%**
Group rho-statistic 0.3 0.60 3.1 1.00 -0.5 0.30

Group PP-statistic -13.9 0.00%** -0.9 0.18 -10.8 0.00%**
Group ADF-statistic -11.7 0.00%** -2.7 0.00%** -10.7 0.00%**

Intercept

All countries Advanced economies EMDEs

Statistic  p-value  Statistic = p-value Statistic = p-value

Panel v-statistic 24 0.01%** -0.5 0.69 1.9 0.03**
Panel rho-statistic -11.5 0.00%** -0.2 0.42 -8.3 0.00%**
Panel PP-statistic -19.4 0.00%** -2.8 0.00%**  -13.8 0.00%**
Panel ADF-statistic -15.2 0.00%** -2.7 0.00%**  -11.0 0.00%**
Group rho-statistic -1.3 0.09* 1.9 0.97 -1.1 0.14
Group PP-statistic -10.0 0.00%** -1.6 0.06* -7.0 0.00%**
Group ADF-statistic -9.5 0.00%** -2.9 0.00%** -8.7 0.00%**

Note: Results for the full sample of 47 economies, 24 advanced economies, and 23 EMDEs,

all using data for 1995-2016. ADF = augmented Dickey-Fuller unit-root test; EMDEs = emerging
market and developing economies; PP = Phillips-Perron unit-root test.The null hypothesis of

no cointegration is rejected at significance levels of *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table A.4.4. Determinants of sensitivity of inflation expectations

A. Panel regressions

Dependent variable: Estimated sensitivity

couAnilries S oD i:i;z?;iz(: i:ijli?rfiii SMDES
FE FE FE FE FE
) ) -0.390%** -0.222%F% -0.498***

Inflation targeting (0.094) (0.053) (0.165)
Clemiizall ek -0.414%* 0.040 -0.724*
transparency (0.204) (0.108) (0.377)
Exchange rate 0.306** 0.307** 0.255 0.012 0.060 0.079
regime (0.147) (0.149) (0.395) (0.405) (0.222) (0.224)
Fimancil 0.141 0.046 0.032 -0.094 -0.059 -0.186
openness (0.178) (0.177) (0.121) (0.125) (0.289) (0.286)
Exchange rate 0.070 -0.046 -0.343 -0.069 1.037%* 1.001%*
regime x financial
openness (0.222) (0.225) (0.400) (0.410) (0.490) (0.493)
Observations 1,034 1,034 528 528 506 506
R-squared 0.067 0.055 0.203 0.178 0.078 0.067

Note: Results of panel regressions for the full sample of 47 countries, 24 advanced economies,
and 23 EMDEs, with country and time fixed effects, using data for 1995-2016. Standard errors
are in parentheses. EMDEs = emerging market and developing economies; FE = fixed effects.
*% p < 0.01, ** p < 0.05, * p < 0.1 significance level.

B. Panel cointegration regressions (fully modified OLS and dynamic OLS)

Dependent variable: Residual from the first regression

All All Advanced Advanced
countries countries economies economies

FMOLS DOLS FMOLS DOLS FMOLS DOLS

EMDEs EMDEs

-0.004 -0.010 0.012 0.010 -0.015 -0.021
Penetration
(0.004) (0.010) (0.003)***  (0.006)*  (0.008)**  (0.011)*
0.008 0.009 -0.002 -0.001 0.018 0.020

Gross public debt
(0.002)%** (0.003)*** (0.001)***  (0.001)  (0.005)*** (0.006)***

Note: Results of group mean panel fully modified ordinary least squares regressions (FMOLS)

and group mean dynamic ordinary least squares regressions (DOLS) the full sample of 47
countries, 24 advanced economies, and 23 EMDEs. Standard errors in parentheses. DOLS =
dynamic ordinary least squares; EMDEs = emerging market and developing economies;
FMOLS = fully modified ordinary least squares; OLS = ordinary least squares.

¥ p < 0.01, ¥* p < 0.05, * p < 0.1 significance level.
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Appendix 5. Inflation targeting: Country experiences

5.1. Inflation targeting in Brazil

Rationale. Brazil adopted inflation targeting in July 1999 after it became clear that five
years of exchange rate targeting had failed. Despite the success of the Central Bank of
Brazil (BCB) in reducing historically high inflation through exchange rate stabilization
measures, which began in 1994, a lack of fiscal discipline resulted in a gradual buildup of
government debt, which in turn made the Brazilian real vulnerable to speculative attacks
(Mishkin and Savastano 2002). Amid a severe currency crisis that began in early 1999,
Brazil shifted to an inflation targeting regime to “coordinate market expectations and
control inflation” (Barbosa-Filho 2008).

Process. The inflation targeting framework, adopted by presidential decree, established
that the National Monetary Council would set inflation targets no later than two years
in advance, following a transition period concluding in 2002. The BCB was granted
instrument independence to this end (Bognanski, Tombini, and Werlang 2000). If end-
year annual inflation is out of the established tolerance range, which has been changed
over time, the governor of the BCB is required to provide an open (public) letter to the
minister of finance explaining why the target was not met and what actions will be taken
to return inflation to the target range. The framework also required the BCB to issue a
quarterly inflation report detailing the results of its recent monetary policy actions and
its projections for inflation.

Several aspects of Brazil’s inflation targeting framework are distinctive. For one, the BCB
is not solely responsible for setting the inflation target range. The entity that establishes
the targets, the National Monetary Council, is composed of the governor of the BCB, the
minister of finance, and the minister of planning, development, and management. In
addition, Brazil’s target band was for a long time quite wide compared to that in other
inflation targeting countries (IMF 2015)." Official assessment of whether the annual target
has been met is based only on the December/December change in the consumer price
index (CPI). Furthermore, although Brazil has maintained a de jure flexible exchange
rate under its inflation targeting regime, the BCB has at times intervened in foreign
exchange markets to manage excess volatility of the currency.

When inflation targeting was adopted in 1999, Brazil had a sound banking system and
was in the process of strengthening its fiscal profile. The banking system had been
restructured after a crisis in the early 1990s. Although government debt was still rising in
1999, fiscal adjustment was underway. A series of debt restructuring agreements between
individual states and the federal government had been negotiated a few years prior. Fiscal
discipline improved with the passing of the Fiscal Responsibility Law in 2000 (Loépez
Vicente and Serena Garralda 2014).

Results. Brazil’s inflation targeting regime was successful in the first years after its

! However, after the target was held at 4.5 percent and the tolerance band at 2.5-6.5 percent since 2006, the band was
narrowed to 3-6 percent in 2018. Over 2019-21 the target and tolerance band will be incrementally lowered on an
annual basis, to a target of 3.75 percent within a band of 2.25-5.25 percent in 2021.
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inception. Inflation was within the target range in 1999 and 2000, and BCB transparency
improved markedly (Figure A.5.1). A major challenge developed in 2001, however, when
a combination of shocks—a severe drought and energy crisis, slowing global growth, and
contagion from a financial crisis in Argentina—led to another bout of currency
depreciation (Minella et al. 2003). The currency pressure was exacerbated in 2002 by a
sharp rise in bond spreads, a weak external position (Brazil had insufficient capital inflows
to finance its current account deficit and foreign exchange reserves were low), and
uncertainty about macroeconomic policy during the presidential election cycle. As the real
depreciated, inflation spiked to more than 17 percent in May 2003, and concerns about
debt sustainability rose (at the time, half of Brazil’s public debt was denominated in or
indexed to the U.S. dollar). Inflation far exceeded the upper bound of the target band for
three consecutive years to 2003, and three-year-ahead inflation expectations were around
the upper limit of the target inflation band in 2002 and 2003. Five-year-ahead
expectations, however, remained better anchored and within the band, reaching a
maximum of 5.2 percent in the first half of 2003, below the 6.5 percent upper limit at the
time.

The deviations from the target in 2001-03 were followed by a long period of better
performance. Although headline inflation remained above the upper limit of the target
band through mid-2005, five-year-ahead inflation expectations for Brazil declined toward
the middle of the band. However, disinflation during these years occurred in large part
due to exchange rate appreciation, which resulted from a combination of relatively high
domestic policy interest rates and a supportive global trade and financing environment
(Barbosa-Filho 2008; Arestis, Ferrari-Filho, and de Paula 2011).

Brazil managed to keep inflation within the target band during the global financial crisis.
Headline inflation rose in the leadup to the global financial crisis in response to rising oil
prices, strong capital inflows, and growing domestic demand, but was still within the
target band as Lehman Brothers collapsed. Inflation expectations increased in 2007 and
2008, but not sharply, providing evidence that expectations had become better anchored
under the inflation targeting regime. As the crisis deepened and capital inflows dropped
sharply, BCB prioritized stabilizing the exchange rate and maintaining adequate liquidity,
in part through foreign exchange market interventions and reducing reserve requirements
(Céspedes, Chang, and Velasco 2014).

From 2011 to mid-2014, headline inflation in Brazil was near or slightly above the upper
limit of the target band, reflecting currency depreciation, rising wage costs, continued
price indexation, and, in the latter part of this period, drought conditions in parts of the
country that were aggravated by the onset of the El Nino weather phenomenon (IMF
2015). In response, BCB began raising interest rates in mid-2013. Yet, inflationary
pressures intensified after increases in regulated gasoline and diesel prices in late 2014 and
electricity tariffs in early 2015. From mid-2014 through late 2016, headline inflation was
persistently above the upper bound of the target range, and more than 4 percentage points
above the upper bound of 6.5 percent over the 12 months ending December 2015.
Moreover, the government’s primary balance deteriorated sharply, raising the public debt-
to-GDP ratio. However, despite rapidly rising inflation, five-year-ahead inflation
expectations remained firmly in the middle of the band, suggesting that the inflation
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targeting regime retained credibility.

After peaking in early 2016 following the realignment of administered prices, inflation
gradually moderated, and the BCB began an extended period of interest rate easing late
in the year. By the end of 2017, inflation was slightly below the 3 percent lower bound of
the target band, largely due to food price deflation that in turn reflected very strong
agricultural production. Five-year-ahead inflation expectations continued to moderate
during this period.

The behavior of inflation expectations in Brazil has been broadly consistent with the
estimated sensitivity of long-term inflation expectations to shocks. Following a large initial
drop in the sensitivity of expectations to shocks after the introduction of the inflation
targeting regime in 1999, sensitivity has been more or less constant, suggesting that the
inflation targeting regime has been successful in anchoring expectations. Yet the
sensitivity to shocks is still higher than in some other inflation targeting emerging market
and developing economies (EMDESs). A deterioration of fiscal balances could have impeded
the anchoring of inflation expectations (Cerisola and Gelos 2009; de Mendonga and Veiga
2014). An additional factor may have been that central bank independence was less well
established in Brazil than in other countries (Cortes and Paiva 2017; Minella et al. 2003).

Lessons learned. Brazil’s experience with inflation targeting offers two key lessons. First,
long-term inflation expectations can remain stable during sharp fluctuations in actual
inflation even in the absence of typical elements of inflation targeting regimes elsewhere
(for example, the central bank having sole power to set inflation targets, fixed-term
appointment of central bank governors, and use of a narrow inflation target band).
Further, inflation expectations in Brazil have been stable despite periodic questions about
the credibility of the inflation targeting regime arising from its unique institutional
arrangements (IMF 2015). However, some of the specifics of the regime (that is, a wide
target band and use of only December data for measuring results) have arguably made
formal compliance with targets easier than in most other inflation targeting countries.

Second, fiscal policy can be a key factor in determining the outcome of inflation targeting
and controlling inflation expectations (Cerisola and Gelos 2009; de Mendonga and Veiga
2014). For instance, during the 2001-03 currency crisis, Brazil avoided a prolonged growth
contraction thanks to the fiscal adjustments put in place in the late 1990s. These measures
lent support to the inflation targets and the BCB’s well-articulated strategy for reverting
inflation to target levels (Giavazzi, Goldfajn, and Herrera 2005). At the same time, the
structure of public debt in Brazil at the time—a large share of debt was short term or
denominated in foreign currency—was a constraint on the central bank’s ability to target
inflation freely, since interest rate hikes abroad had a significant adverse impact on debt
service obligations. Similarly, the high level of foreign currency-denominated debt may
have also dissuaded the central bank from allowing the exchange rate to float freely,
despite the stated commitment to floating (Lépez Vicente and Serena Garralda 2014).
Over time, the structure of public debt has changed, and the vast majority of domestic
debt is now issued domestically. However, the stock of debt has risen rapidly in recent
years.
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5.2. Inflation targeting in Chile

Rationale. Expansionary macroeconomic policies in Chile in the late 1980s, together with
the oil price spike that accompanied the Gulf War in the early 1990s, resulted in a sharp
increase in inflation, to a peak of 30 percent in October 1990. These factors triggered the
decision to adopt inflation targeting (Morandé 2002). Policy makers recognized that the
fundamental historical driver of the inflation trends was excessive credit expansion by the
Central Bank of Chile (BCC) (Corbo 2005). To better discipline monetary policy, the
BCC first announced a numerical target for inflation in 1990. Since the target was set for
just one year ahead, it did not amount to the complete adoption of inflation targeting.
But it was the first step in the transition toward such a regime.

Process. Gradual implementation, a hallmark of Chile’s inflation targeting experience,
allowed the BCC to build credibility. Legislation passed in 1989 made the BCC fully
independent and declared price stability to be the primary monetary policy objective. The
BCC was given authority to define this objective (that is, goal independence) and control
the instruments of monetary policy (that is, instrument independence). Its new framework
of banking sector regulation and supervision was among the strongest of all emerging
markets (Mishkin 2004).

Starting in 1991, the BCC adopted a partial inflation targeting regime. Under this
arrangement, it announced a headline target for annual inflation in December each year,
gradually reducing the level of the target, but continued to target an exchange rate band
and retained the right to use short-term capital controls if needed.” Chile used
unremunerated (non-interest bearing) reserve requirements on selective capital inflows
through most of the 1990s to discourage buildups of short-term liabilities, favored a weaker
exchange rate, and provided more operating space for monetary policy (De Gregorio,
Tokman, and Valdés 2005). The exchange rate band was widened during the decade,
allowing more flexible adjustment to external shocks (Bordo and Siklos 2014).

In September 1999, Chile shifted to a floating exchange rate regime and formally adopted
a flexible inflation targeting framework that recognized the lag effect in monetary policy
and the short-run trade-off with output. Key components of the framework included
bolstering the statistical and analytical capacity of the BCC, publication of a monetary
policy report (initially three issues per year, and four per year since 2009), and the release
of minutes of monetary policy meetings with a short lag. In addition, the BCC announced
its intent to deepen the foreign exchange derivatives market and intervene in the foreign
exchange market only in extraordinary circumstances (Valdés 2007).

Over time, Chile’s inflation target has been fine-tuned. In 1999, the BCC set the target
band for annual inflation at 2-4 percent (to be achieved in 2001) and later extended this
target indefinitely. In 2001, the target was redefined as 3 percent with at j 1 percentage
point tolerance range, and the horizon for achieving the 3 percent target, from any current
deviation, was lengthened from 12-24 months to 24 months to account more realistically
for the lag in the monetary transmission mechanism.

2 The new framework also included current account deficit targets (Céspedes and Soto 2005).
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In 2001, the government adopted a balanced budget rule that constrained public
expenditures, to ensure that the structural balance, measured as a share of GDP, met a
specific target or range (De Gregorio 2009b; Llédo et al. 2017). The fiscal targets are were
then regularly adjusted in line with changes in potential growth and forecasts of long-
term copper prices.” Two independent committees, one focused on potential output and
the other on copper prices, advise on the practical calculation of the structural balance.

Results. Despite some large fluctuations of inflation around the target range, long-term
inflation expectations in Chile have been remarkably well anchored since the adoption of
inflation targeting, and the sensitivity of inflation expectations to shocks is among the
lowest in EMDEs. During the early years of the inflation targeting regime, inflation fell
and became less volatile. Even under the partial inflation targeting regime, there was a
sustained decline in headline inflation and inflation expectations (Figure A.5.2). Average
inflation fell from 15.5 percent in 1991-94 to 5.7 percent in 1995-98. Moreover, the
exchange rate pass-through to inflation dropped significantly starting in the mid-1990s
and continued falling after the adoption of formal inflation targeting in 1999 (Schmidt-
Hebbel and Tapia 2002).

A period of low inflation in 2003 and 2004 challenged the credibility of Chile’s inflation
target. In the second half of 2003, Chile experienced a significant and unexpected
deceleration in inflation, as the peso appreciated and competition in the retail sector
intensified (Central Bank of Chile 2004). Although survey-based inflation expectations
remained close to the target of 3 percent (that is, well anchored), five-year-ahead, market-
based inflation expectations declined significantly.

Long-term inflation expectations varied only slightly during the global financial crisis,
despite large gyrations in actual inflation. From mid-2007 to late 2008, headline inflation
in Chile experienced upward pressure from international factors—namely, rising food and
energy prices. Headline inflation peaked at 9.9 percent (year-on-year) in October 2008.
Although short-term expectations increased significantly as inflation rose, the reaction of
five-year-ahead expectations was much more muted, reaching a high of 3.2 percent in the
second half of 2008. Thereafter, as the global financial crisis deepened and global activity
slowed, inflation in Chile rapidly became negative, prompting a 775 basis point reduction
in the policy interest rate in the seven months to July 2009 and the introduction of several
liquidity support measures. Yet five-year-ahead inflation expectations dropped only
slightly, to 2.9 percent in the second half of 2009, suggesting that expectations were by
that point very well anchored.

Inflation rose well above the target band in 2014-16, due to peso depreciation following
the slump in copper prices. However, excess capacity in the economy and a cautious
monetary policy stance helped reduce inflationary pressure, and by mid-2017, inflation
began to slightly undershoot the target band. Food price deceleration and, initially, peso
appreciation, contributed to the undershooting. Through these fluctuations, long-term
inflation expectations were impressively stable.

3 Prior to 2015, long-term molybdenum prices were also considered in setting structural balance targets. Llédo et al.
(2017) provide additional details.
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Indeed, inflation expectations at the three-year-ahead and five-year-ahead horizons have
been stable at around 3 percent since 1999. At the same time, the sensitivity of long-term
inflation expectations to revisions in the short-term inflation forecast and other factors
steadily declined during the decade after the adoption of full-fledged inflation targeting.
Since 2009, the sensitivity of long-term expectations to shocks has been close to zero,
consistent with findings by De Pooter et al. (2014) that inflation expectations have become
better anchored in Chile over time.

Lessons learned. Chile’s experience with inflation targeting offers three key lessons. First,
gradual and successful implementation of the regime can have a lasting impact on inflation
expectations. Second, deviations of actual inflation from the target, although substantial
at times in Chile’s case, need not weaken the credibility of the central bank. A clear
strategy for returning inflation to target during the medium term, taking into account the
lagged effect of monetary policy and the short-run trade-off between output and inflation,
is more important than precise targeting from one year to the next. Third, a
comprehensive, credible macroeconomic policy framework has yielded positive returns in
Chile. A credible fiscal rule, strong financial sector regulation and supervision, and well-
functioning capital markets—as well as the monetary policy regime of inflation targeting
with a flexible exchange rate—have all helped generate favorable macroeconomic
outcomes (De Gregorio, Tokman, and Valdés 2005; Valdés 2007).
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5.3. Inflation targeting in Poland

Rationale. During the 1990s, monetary policy in Poland embodied two intermediate
strategies: maintaining a stable exchange rate and controlling money supply growth (NBP
1998). Amid the challenges related to the transition to a market economy, inflation was
reduced from an extremely high level in 1990 to around 10 percent by the end of the
decade. But the two strategies also generated tension in the conduct of monetary policy.
Inflation stabilization stalled, while episodes of excessive capital inflows, as Poland
integrated more deeply into global markets, stoked fears of inflation persistence. Growing
current account deficits highlighted a primary disadvantage of exchange rate targeting,
since a flexible rate offers a key adjustment mechanism for balance of payments
disequilibria. Coupled with the need to meet certain price stability and exchange rate
criteria as Poland began accession discussions with the European Union (EU), this
triggered the announcement by the National Bank of Poland (NBP) in 1998 that it would
adopt an inflation target beginning in 1999 (Gottschalk and Moore 2001; Jonas and
Mishkin 2003).

Process. Major legislative changes in the late 1990s paved the way for the adoption of
inflation targeting. A new constitution in early 1997, together with the Act on the
National Bank of Poland passed later the same year, established goal and instrument
independence for the NBP (Polanski 2004). Monetary policy would henceforth be
conducted by a Monetary Policy Council composed of 10 members serving fixed-duration
terms. The new constitution also enshrined two Maastricht Treaty fiscal requirements
into law: it barred direct NBP financing of government deficits and imposed a public debt
ceiling of 60 percent of GDP.! These legislative changes followed the development of
indirect instruments of monetary policy in the early 1990s, including Treasury bills and
bonds, which allowed the NBP to begin to conduct open market operations.

Introducing the medium-term strategy for inflation targeting, the Monetary Policy
Council committed to achieving inflation-reduction targets and publishing a semi-annual
inflation report (NBP 1998). The medium-term target for CPI inflation was defined as
below 4 percent by 2003. By the end of 2002, inflation was less than 2 percent, well below
the target ceiling. Poland took a cautious approach to liberalizing its exchange rate,
indicating that the date of floating would depend on foreign exchange market
developments and the pace of capital account liberalization. The eventual flotation of the
zloty in April 2000 was smooth, however, with no speculative attack despite a large
current account deficit.

Over time, Poland’s inflation targeting regime has been fine-tuned. In 2003, the NBP
redefined the target to be 2.5 percent, within a band of j 1 percentage point (NBP 2003).

Results. When inflation targeting was announced in 1998, inflation was falling. Yet, the
short-term inflation target was still overshot in 1999-2001, even after the target band was
raised and widened in 2001 (Figure A.5.3). This was followed by four years of below-
target inflation. Several factors may explain the undershooting of inflation relative to the

4 However, the risk of fiscal dominance over monetary policy was perceived to be already low at the time (Gottschalk
and Moore 2001).
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target. First, the immature domestic bond market limited the ability of the NBP to
estimate the transmission of monetary policy to inflation (Christoffersen, Slok, and
Wescott 2001; Polanski 2004). Second, deficiencies in data availability and quality
prevented timely identification of inflation pressures, and excess liquidity produced by
foreign exchange intervention and institutional issues in the banking sector distorted
monetary policy transmission (Schaechter, Stone, and Zelmer 2000). Despite the misses,
the NBP communicated the deviations sufficiently far in advance that the public was not
surprised by them (Bulif et al. 2008). The avoidance of surprises helped build the
credibility of inflation targeting.

Inflation overshot the target band during and after the global financial crisis but
persistently undershot it in 2013-16. In 2013, the slowdown of the Euro Area led to region-
wide disinflation, including in Poland, where inflation fell below target. The plunge in oil
prices that began in mid-2014 accelerated the deflationary trend, contributing to negative
inflation during 2014-16. However, the impact of low inflation in the Euro Area on the
Polish economy was smaller than in economies with more rigid exchange rate regimes
(Iossifov and Podpiera 2014). During the period of undershooting, the NBP kept its policy
rate at 1.5 percent amid concerns about macroeconomic stability (NBP 2016). Inflation
recovered to the target range in 2017, as oil prices rose and the Euro Area economy
strengthened.

Measures of long-term inflation expectations in Poland have stabilized under the inflation
targeting regime, mostly fluctuating within the target band. Five-year-ahead inflation
expectations stabilized immediately after the shift to inflation targeting—initially, to a
level well below the target band. Since 2003, the year the short- and medium-term targets
were merged, five-year-ahead expectations have been firmly anchored at about 3 percent.
This is consistent with the low and steadily moderating sensitivity of inflation
expectations to shocks and an improvement in monetary policy credibility (NBP 2003).

Lessons learned. Poland’s experience with inflation targeting offers two key lessons. First,
it is possible to control inflation, despite limitations on the relevant data and the presence
of much uncertainty about monetary policy transmission. When inflation targeting was
adopted in 1999, domestic financial markets in Poland were still developing, and the
transmission of monetary policy in the emerging market economy was untested. Although
these conditions limited the NBP’s ability to respond to shocks in a timely manner, the
NBP succeeded in bringing down the inflation rate, broadly in line with the medium-term
targets. Inflation volatility as well fell significantly after the introduction of inflation
targeting.

Second, the combination of inflation targeting and a flexible exchange rate seems to have
reduced spillovers from external shocks, in line with results in the literature on
macroeconomic adjustment (for example, Georgiadis 2016). Real exchange rate
depreciation supported Poland’s growth during the global financial crisis, even as other
European economies experienced a sharp slowdown in activity (Andrle, Garcia-Saltos, and
Ho 2014). Moreover, spillovers to Poland from the recent period of ultra-low inflation in
the Euro Area were lower than in other EU countries with lower exchange rate flexibility
(for example, Bulgaria and Croatia) (Iossifov and Podpiera 2014).
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Figure A.5.1 Inflation targeting in Brazil
A. Actual inflation and inflation expectations B. Central bank transparency

Percent, year-on-year ~ --Target upper and lower limit Index (15=best)
15 —5-year-ahead expectations 12
3-year-ahead expectations
—Actual inflation

=Brazil =—Median of EMDEs

9
10
6
5 \ ) , f_/J
0 0
© © o N < © [c) o N < O ™~ [c) o N < © © o N <
(o2} (o2} o o o o o — — — — (2] o o o o o — D) P
(e} (e} o o o o o o o o o O [e2] o o o o o o o o
— — N N N N N N N N NN — N N N N N N N N
C. General government primary balance and D. Sensitivity of inflation expectations to
gross debt shocks
Percent of GDP Percent of GDP Percentage points
12 =Primary balance =Gross debt (RHS) 20 20
8 15
70
4 1.0
0 >0 0.5
-4 30 0.0
o N < (] [ce) o N <t N~ [e) o N < (] [ee] o N <t © o
8 8 8 8 8 3 © © o & 8 8 8 8 8 838 8 & 9 o

Source: Consensus Economics; Dincer and Eichengreen 2014; Haver Analytics; International Monetary Fund;
World Bank.

Note: EMDEs = emerging market and developing economies; GDP = gross domestic product.
A.B.D. The start of the inflation targeting regime is shaded in gray.

B. Transparency is based on information from the Central Bank of Brazil’s website, statutes, annual reports, and
other published documents, as calculated by Dincer and Eichengreen (2014).

C. The primary balance is net government lending and borrowing, excluding net interest payments.
D. Time-varying sensitivity is estimated by regressing long-term inflation forecast revisions on inflation shocks.
Dotted lines denote the 68 percent confidence interval. Appendix 3. provides details on the methodology.
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Figure A.5.2 Inflation targeting in Chile

A. Actual inflation and inflation expectations B. Central bank transparency
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Source: Bloomberg, Consensus Economics, Dincer and Eichengreen (2014), Haver Analytics, International
Monetary Fund, World Bank.

A.-D. The start of the inflation targeting regime is shaded in gray.

B. Transparency is based on information from the Central Bank of Chile’s website, statutes, annual reports, and
other published documents, as calculated by Dincer and Eichengreen (2014).

C. Structural balance is the difference between government revenues and expenditures, adjusted for effects due to
economic cycles.

D. Time-varying sensitivity is estimated by regressing long-term inflation forecast revisions on inflation shocks.
Dotted lines denote 68 percent confidence interval. Appendix 3 provides details on the methodology.
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Figure A.5.3 Inflation targeting in Poland

A. Inflation and inflation expectations B. Central bank transparency
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Source: Bloomberg, Consensus Economics, Dincer and Eichengreen (2014), Haver Analytics, International
Monetary Fund, World Bank.

A.-D. The start of the inflation targeting regime is shaded in gray.

B. Transparency is based on information from the Central Bank of Chile’s website, statutes, annual reports, and
other published documents, as calculated by Dincer and Eichengreen (2014).

C. Structural balance is the difference between government revenues and expenditures, adjusted for effects due to
economic cycles.

D. Time-varying sensitivity is estimated by regressing long-term inflation forecast revisions on inflation shocks.
Dotted lines denote 68 percent confidence interval. Appendix 3 provides details on the methodology.
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