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Abstract

Understanding the sources of inflation persistence is crucial for monetary policy. This pa-
per provides an empirical assessment of the influence of inflation expectations’ anchoring on
the persistence of inflation. We construct a novel index of inflation expectations’ anchoring
using survey-based inflation forecasts for 45 economies starting in 1989. We then study the re-
sponse of consumer prices to terms-of-trade shocks for countries with flexible exchange rates.
We find that these shocks have a significant and persistent effect on consumer price infla-
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“With expectations of inflation anchored, any given shock to inflation–whether it is from aggregate
demand, energy prices, or the foreign exchange rate—will have a smaller effect on expected
inflation and hence on trend inflation. These shocks will then have a much less persistent effect
on actual inflation.”

—Mishkin (2007)

1 Introduction

Theory indicates that the persistence of inflation in response to temporary shocks is affected not
only by intrinsic factors, such as the extent to which price setters index prices to past inflation,
but also by how monetary policy is conducted and how credible it is (Fuhrer, 2010).1 While the
credibility of monetary policy is not directly observable, it is reflected in the extent to which the
public’s long-term inflation expectations are anchored (King, 1995). Indeed, the decline in infla-
tion persistence in the United States is often attributed to an improvement in expectations’ an-
choring (e.g., Williams, 2006; Bernanke, 2007; Mishkin, 2007). Alogoskoufis and Smith (1991) ar-
gue that low inflation persistence is achieved through some form of credible commitment. They
show that the gold standard served this purpose in the past, and argue that an alternative is cen-
tral bank independence together with monetary institutions that put a lot of weight on price sta-
bility. More recently, Benati (2008) finds that inflation persistence in a sample of advanced economies
is related to the monetary regime in place. Yet, despite the importance attributed to expectations’
anchoring for inflation dynamics, there is little systematic cross-country evidence on the evolution
and cross-sectional differences in inflation expectations’ anchoring and its impact on inflation per-
sistence.

This paper documents the extent of anchoring of inflation expectations in a large sample of economies
and explores whether it affects the persistence of the inflationary process. Drawing from the liter-
ature (Capistrán and Ramos-Francia, 2010; Dovern et al., 2012; Demertzis et al., 2012), we use
survey-based measures of long-term inflation forecasts from professional analysts in 45 advanced
and emerging economies since 1989 to construct four complementary metrics of anchoring of infla-
tion expectations:2 (i) a measure of absolute deviations in inflation forecasts from a target; (ii) a
measure of the variability of inflation forecasts over time; (iii) the dispersion of inflation forecasts
across individual forecasters; and (iv) the sensitivity of inflation forecasts to surprises about cur-
rent inflation. We then combine these four metrics in a summary index that is comparable across
countries.

Our index shows that the extent of anchoring of inflation expectations improved significantly over
the past few decades, especially among emerging economies. Despite this large improvement, there
is still substantial cross-country heterogeneity. The varying extent of anchoring in our sample is
related to actual inflation performance—such as whether actual inflation is systematically above
or below target—as well as to macroeconomic factors that the literature identifies as relevant for
the behavior of inflation expectations. For instance, we find that anchoring is positively related
to the transparency of monetary policy and the maturity of inflation targeting regimes, and to

1Central banks can choose among a wide set of monetary frameworks, but their ability to deliver price stability
is ultimately determined by their credibility (Mishkin and Savastano, 2001; Woodford, 2005).

2We focus on long-term inflation forecasts—that is, three years ahead and beyond—reported by Consensus Eco-
nomics surveys that should not reflect the effect of transitory shocks and the response of monetary policy. While
alternative sources of long-term inflation forecasts exist for some countries (e.g., surveys conducted by Central
Banks), the Consensus Economics database offers wider country and time coverage, and ensures consistency in the
construction of surveys across countries.
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proxies for fiscal sustainability and institutions that reinforce sustainability (such as the maturity
of fiscal rules). These findings lend support to the overall coherence of our anchoring index.

We then test whether the persistence of inflation dynamics is related to the extent of anchoring
of inflation expectations by studying the response of consumer prices to well-identified external
shocks under varying degrees of anchoring. More precisely, we estimate the response of consumer
prices to terms-of-trade shocks using local projection methods (Jordà, 2005). Shocks to the terms
of trade are identified with changes to country-specific commodity terms of trade indices from
Gruss (2014), which are based on international prices and are arguably exogenous to domestic de-
velopments (Chen and Rogoff, 2003; Ricci et al., 2013; Fernández et al., 2017).3 To disentangle
how the persistence of inflation relates to anchoring, we compare the response of consumer prices
to a negative terms-of-trade shock under varying degrees of anchoring. Since the transmission of
these shocks to consumer prices would differ depending on whether the exchange can adjust or
not, we condition on the exchange rate regime and focus on nonpegs.

The change in relative prices following a terms-of-trade shock is expected to be reflected in con-
sumer price inflation for some time after the shock in the presence of nominal rigidities. But we
find that the dynamics of inflation are systematically different depending on how well anchored
inflation expectations are. More precisely, negative terms-of-trade shocks lead to a persistent in-
crease in consumer price inflation when expectations are poorly anchored—when the anchoring
index takes a value corresponding to the 25th percentile of the sample distribution. Inflation also
increases somewhat when inflation expectations are anchored—that is, when the anchoring index
is equal to the 75th percentile of the sample distribution—but the response of inflation is much
smaller and returns quickly to its pre-shock level. Our findings suggest that the difference in infla-
tion dynamics between economies with poorly- and strongly-anchored expectations is only partly
due to differences in the extent of exchange rate depreciation.

This paper is related to the literature on inflation persistence (see Fuhrer, 2010 for a survey), and
especially to empirical studies documenting differences across countries and time (e.g., Alogosk-
oufis and Smith, 1991; Levin and Piger, 2004; Cogley and Sargent, 2005; Pivetta and Reis, 2007;
Cogley and Sbordone, 2008; Cogley et al., 2010). The closest paper to ours is Benati (2008), who
analyzes the relationship between post-WWII inflation persistence and the monetary regime in
a sample of advanced economies—Canada, Japan, New Zealand, Sweden, Switzerland, the United
Kingdom, the United States, the Euro area, and its largest countries (France, Germany, and Italy).
He finds low or null serial correlation of inflation under inflation targeting, the gold standard, and
in the European Monetary Union; and argues that under regimes with clearly defined nominal an-
chors inflation appears to be purely forward-looking. However, there is substantial heterogeneity
in the quality of monetary policy within a given regime.4 We contribute to this literature by test-
ing explicitly the role of anchoring of inflation expectations in affecting inflation persistence on
a large sample that includes both advanced and emerging economies. Rather than estimating a
measure of reduced-form persistence, which can be subject to substantial uncertainty (see, for in-
stance, Pivetta and Reis, 2007 and Cogley et al., 2010), we exploit the variability in the degree
of anchoring to assess the differences in the response of inflation to external shocks. Our paper
is also related to studies that explore the extent of anchoring of inflation expectations (e.g., Ku-
mar et al., 2015; Demertzis et al., 2012; Ehrmann, 2015; Kose et al., 2018). We contribute to this
strand of the literature by providing four complementary metrics of anchoring of inflation expec-
tations and a summary index using consistent data and methodology across a large sample of ad-

3The change in the international price of 46 commodities is weighted by the ratio of net exports of each com-
modity to GDP. The commodity terms of trade index provides an estimate of the changes in disposable income,
relative to GDP, arising from fluctuations in commodity prices.

4See, for instance, evidence on the variability of transparency of monetary policy within inflation targeters in
Brito et al. (2018).
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vanced and emerging economies.

The rest of the paper is organized as follows. Section 2 presents our metric for capturing the ex-
tent of anchoring of inflation expectations, documents how it varies across countries and over time,
and how it is related to country characteristics. Section 3 explores how the extent of anchoring af-
fects the persistence of inflationary shocks. Finally, Section 4 concludes and draws implications.

2 Measuring Inflation Expectations’ Anchoring

The concept of anchored inflation expectations has no widely agreed-upon definition. The litera-
ture, however, identified a set of predictions about the behavior of inflation forecasts in economies
that feature a strong nominal anchor. Under those circumstances, expectations for inflation over
a sufficiently long horizon should be centered around the explicit or implicit target and hence not
react to transitory fluctuations in actual inflation or in short-term inflation expectations (Bernanke,
2007; Demertzis et al., 2012; Kumar et al., 2015). Similarly, revisions of long-term forecasts should
be minor (ibid.), so the average of long-term forecasts should be stable over time. In addition, if
the monetary framework is credible and inflation expectations are well anchored, the dispersion
(range of values) of individual long-term inflation forecasts should be low (Capistrán and Ramos-
Francia, 2010; Dovern et al., 2012; Ehrmann, 2015; Kumar et al., 2015).

Building on these operational characteristics, we first use survey-based long-term inflation fore-
casts from professional forecasters to construct a set of complementary metrics aimed at captur-
ing the extent of anchoring of inflation expectations at the country level. We then construct a
country-specific index summarizing the information of the four anchoring metrics.

2.1 Data

Inflation Expectations

We focus on the public’s expectations about consumer price inflation over the medium- to long-
term. Inflation expectations are captured by survey-based inflation forecasts from professional
forecasters reported by Consensus Economics for horizons between three and seven years ahead.5

Focusing on horizons three years ahead and beyond ensures that beliefs about inflation in the long
term are captured—rather than the effect of transitory shocks and the response of monetary pol-
icy.

For each period t in which there is a survey and forecast horizon h, we use two moments of the
distribution of responses by individual forecasters j: (i) the average of individual inflation fore-

casts, πe,ht = 1
T

∑T
t=1 π

e,h
j,t ; and (ii) the standard deviation across individual forecasts, σt(π

e,h
j ).

Long-term inflation surveys by Consensus Economics are available at biannual frequency up to
2013 and quarterly thereafter. The data covers 24 advanced and 21 emerging economies but is
unbalanced, starting between 1989 and the early-1990s for most countries, but only since 2009 in a
few cases.6

5The one-year-ahead horizon in any given Consensus survey corresponds to forecasts for the current calendar
year, the two-year-ahead horizon corresponds to the following calendar year, and so forth. The horizon of seven
years ahead and beyond is the longest available.

6Income classifications are according to the IMF World Economic Outlook database and as of October 2018.
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Inflation Target

Some of the anchoring metrics we propose below require a value for the inflation target at each
forecast horizon. For economies that adopted an inflation-targeting regime, the inflation targets
at each point in time for the current current year and up to seven years ahead are retrieved from
published central bank inflation reports. When a single target is announced, it is assumed that
the target refers to the objective for the current year as well as for all subsequent years. When a
target is announced for the current year and the long term but without an explicit path for the
intermediate targets (i.e., between the current year and the long-term), the assumption is that
the long-term target corresponds to the inflation target three years after the last explicit short-
term target. For economies that do not follow inflation-targeting regimes, the inflation target at
all horizons is set to the mean inflation forecast for the longest-term horizon, πe,7+t .

2.2 Anchoring Metrics

We start by constructing four country-specific metrics aimed at capturing the extent of anchoring
of inflation expectations at horizon h over a given period ω:

• Metric #1 - Deviation of long-term mean inflation forecasts from target. If inflation expec-
tations are well anchored, beliefs about future inflation should be, on average, close to the
inflation target pursued by the monetary authority (Demertzis et al., 2012; Kumar et al.,
2015). The root-mean-square deviation of the mean inflation forecast at horizon h from the
inflation target over period ω is given by√√√√ 1

T

T∑
t=1

(
πe,ht − π∗

t

)2
, with h = 3, ..., 7; t ∈ ω (1)

in which π∗ is the central bank’s inflation target for inflation-targeting economies or the one-
year moving average of 10-year-ahead inflation forecasts (πe,10t ) otherwise.

• Metric #2 - Variability of mean long-term inflation forecasts. If inflation expectations are
well anchored, revisions of agents’ long-term forecasts should be small, and thus the aver-
age forecast relatively stable over time (ibid.). The standard deviation of the mean inflation
forecast at horizon h over period ω is given by√√√√ 1

T − 1

T∑
t=1

(
πe,ht − πe,h

)2
, with h = 3, ..., 7; t ∈ ω (2)

in which πe,h is the average of mean inflation forecasts over period ω.

• Metric #3 - Dispersion of long-term inflation forecasts. Individual beliefs about long-term
inflation should be close to each other if expectations are well-anchored—and would coin-
cide if they are perfectly anchored (Capistrán and Ramos-Francia, 2010; Dovern et al., 2012;
Ehrmann, 2015; Kumar et al., 2015). The dispersion of forecasts is captured by the standard

Early Consensus Economics’ surveys only report mean forecasts; the dispersion of responses is only available since
2005, or even later in a few cases. Data availability on long-term inflation forecasts is summarized in Figure A.1
and Table A.1.
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deviation of h-year-ahead inflation forecasts of individual forecasters at each period t, aver-
aged over period ω:

1

T

T∑
t=1

√√√√ 1

J − 1

J∑
j=1

(
πe,hj,t − π

e,h
t

)2 , with h = 3, ..., 7; t ∈ ω (3)

in which πe,hj,t denotes the inflation forecast of forecaster j at time t for horizon h and πe,ht is
the average across forecasters.

• Metric #4 - Sensitivity of long-term inflation forecasts to inflation surprises. Under well-
anchored expectations, there should be little comovement between long-term inflation ex-
pectations and short-term inflation expectations, which would capture inflation surprises
(Ehrmann, 2015; Kumar et al., 2015). The sensitivity of h-year-ahead inflation forecasts to
short-term forecasts, βh, is obtained by estimating the following country-specific regressions
over period ω:

∆πe,ht = α+ βh∆πe,1t + εt, with h = 3, ..., 7; t ∈ ω (4)

in which ∆πe,1t and ∆πe,ht denote the change in mean inflation forecasts for the short term
(that is, for the current year) and for h years ahead, respectively, between surveys at t − 1
and t.

These measures are computed for each forecast horizon from three- to seven-year-ahead inflation
forecasts. While Metric #1 and Metric #3 can be computed for each period t in which a survey
is available, a minimum number of surveys is needed to compute Metric #2 and Metric #4. In
the analysis that follows, we set those minimum numbers of surveys at 4 and 10, respectively. An-
nex Figure A.2 shows the cross-country distribution of anchoring based on three-year-ahead infla-
tion expectations for a balanced panel of economies with data available since 1998.

The four metrics we propose are complementary, with advantages and shortcomings—including in
terms of data coverage—and no single metric may fully capture the extent of anchoring. For in-
stance, if long-term expectations are well-coordinated and stable around a level above the central
bank’s objective and do not react to short-term inflation surprises, one may argue that the econ-
omy has a strong nominal anchor. This would be reflected in relatively good readings in Metric
#2 through Metric #4, although Metric #1 would score relatively bad. Similarly, if long-term
expectations are stable around the target on average, but there is substantial disagreement across
individual forecasters, the good reading in Metric #1, Metric #2, and Metric #4 would stand in
contrast with a bad score under Metric #3.

2.3 A Summary Anchoring Index

The four anchoring metrics presented above capture distinctive characteristics of the behavior of
inflation expectations, but they tend to convey a consistent picture (Figure 1). For instance, the
correlation between the relative ranking of countries across any two of the anchoring measures
based on three-year-ahead inflation forecasts ranges from 0.56 to 0.87.

We construct a country-specific index summarizing the information of the four anchoring met-
rics as follows. For each metric m based on h-years ahead inflation expectations xm,hi,ω , where i de-
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notes countries and ω denotes periods (rolling windows), we first construct a standardized mea-

sure zm,hi,ω = (xm,hi,ω − x̄m,h)/σ(xm,h), where x̄m,h and σ(xm,h) denote the average and standard
deviation of metric m (at horizon h) across all countries and periods between 1989 and 2017. Ob-
servations for each standardized metric will then be centered around zero, with a standard devi-
ation of one. The anchoring index for horizon h is then constructed as minus the simple average
of the four standardized metrics (zm,hi,ω ), so that a higher (lower) value of the index corresponds
to a better (worse) anchoring of inflation expectations. In the analysis that follows, we focus on
the index using three-year ahead inflation forecasts, but we consider longer horizons in robustness
exercises (section 3.4).

Figure 1: Alternative Anchoring Metrics

(Ranking of countries, average over 2004–17)
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Figure 2 shows the evolution of the anchoring index based on three-year ahead inflation expec-
tations for a balanced sample of economies with data available since 1998. The extent of anchor-
ing increased substantially over the sample period. While the upper decile of the distribution re-
mained broadly stable at a value of about 0.5 (Figure 2, panel (a)), the bottom decile increased
from about −1.5 in the first subperiod (1998–2003) to above zero at the end of the sample (2012–
17). The median across countries increased much less—from slightly below zero to about 0.3 over
the sample period.

The lion’s share of the improvement in anchoring happened among emerging economies, and pri-
marily up to the mid-2000s (Figure 2, panel (b)). Subsequent gains have been rather subdued.
The median anchoring across advanced economies was relatively stable over the past two decades,
although the interquartile range narrowed during the 2000s as a result of improvements at the
lower quartile of the distribution. The much larger improvement in anchoring in emerging than
in advanced economies is also evident when comparing the cross-country distribution at the begin-
ning and the end of the sample (Figure 3).
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Figure 2: Index of Inflation Expectations’ Anchoring, 1998–2017

(Three-Year-Ahead Inflation Expectations)
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Note: The figures show the evolution of the anchoring index computed over six-year rolling windows for a balanced
panel of countries with data available since 1998. The lines denote the median across countries. In panel (a), the
(light) dark shaded areas denote (interdecile) interquartile ranges. In panel (b), the shaded areas denote interquar-
tile ranges.

Figure 3: Distribution of the Index of Inflation Expectations’ Anchoring

(Percent; Solid line for 1998–2003, dashed line for 2012–2017))
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Source: Authors’ calculations.
Note: Excludes observations below/above the 1st/99th percentile.

Despite the large improvement in anchoring registered by several economies, substantial varia-
tion persists. Figure 4 shows the average value of the anchoring index for each country in the
sample during 2004–17, when anchoring was broadly stable both among advanced and emerging
economies. The evidence shows that there is significant cross-country heterogeneity in the value of
the anchoring index, especially among emerging economies. While on average anchoring in these
economies is weaker than in the advanced economies, the level of anchoring in some countries
(e.g., Chile and Poland) was even higher than the average for advanced economies. But for the
emerging economies at the bottom of the distribution (e.g., Argentina, Ukraine, and Russia) the
index value is substantially lower.
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Figure 4: Index of Inflation Expectations’ Anchoring—Cross-Country Heterogeneity

(Average over 2004–17)
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(b) Emerging economies

Source: Authors’ calculations.
Note: The red (blue) dashed line denotes the average across advanced (emerging) economies. The value for Ar-
gentina is -1.5, but we set the minimum of the vertical axis to -0.5 to ease visualization.

The varying extent of anchoring in our sample could reflect differences in actual inflation perfor-
mance. While it is normal for inflation to temporarily deviate from the inflation objective as the
economy is hit by shocks and monetary policy operates with lags, long-term expectations could
become unanchored if actual inflation is systematically above or below the target. Indeed, the ev-
idence points to a strong nonlinear relationship between the anchoring index and the percent of
time that actual inflation is above its target (Figure 5, panel [a]). The highest anchoring levels in
the sample are observed when actual inflation was higher than the target only half of the time.

The degree of anchoring also appears related to some fundamental macroeconomic factors that
earlier studies found relevant for the behavior of inflation expectations. The literature suggests
that the extent of anchoring is intimately related to the credibility of monetary policy (Cukierman
and Meltzer, 1986; King, 1995).7 A monetary policy plan will be credible if the public believes
the monetary authority does not have incentives to deviate from that plan or does not need to
subordinate it to other considerations, such as restoring fiscal solvency. The formation of inflation
expectations thus lies at the heart of any concept of credibility. Central banks may use monetary
policy to pursue multiple goals, but the credibility of the policy is typically interpreted in terms of
inflation performance.

Several studies found that certain characteristics of the monetary framework, including adopting
an inflation target and transparent public communication of monetary policy, help anchor inflation
expectations. Levin et al. (2004) and Gürkaynak et al. (2010) find that announcing an explicit in-
flation target helped anchoring long-term inflation expectations in advanced economies. Capistrán
and Ramos-Francia (2010) find that the dispersion of inflation forecasts in emerging economies
tended to fall after adopting inflation targeting, while Brito et al. (2018) show that the reduction
in disagreement that follows the adoption of inflation targeting is largely due to increased central
bank transparency. IMF (2018) finds that stronger transparency frameworks and communication
strategies are associated with more-anchored inflation expectations.

7Cukierman and Meltzer (1986) argue that the ability of the monetary authority to achieve its future objectives
depends on the inflation expectations of the public, which in turn depend on the public’s perception of the credibil-
ity of the monetary authority.



Figure 5: Anchoring and Country Characteristics, 1989–2017
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(d) Maturity of inflation targeting regime
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Source: Authors’ calculations.
Note: Each observation corresponds to the average for a given country over a 6-year rolling window. IT = inflation
targeting.

Our analysis suggests there is no evidence of a significant association between anchoring and the
exchange rate regime—as measured by Ilzetzki et al. (2017) de facto regime classification (Figure
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5, panel [a]). There are observations with strongly anchored expectations both for pegs (no sepa-
rate legal tender or currency union; pre announced peg or currency board arrangement) and very
flexible exchange regimes (managed floating; freely floating). However, the extent of anchoring in
the sample does appear related to the transparency of central bank policy (as measured by Din-
cer and Eichengreen, 2014; Figure 5, panel [c]). Adopting an inflation targeting regime is closely
associated with increased transparency. It implies, at a minimum, announcing an explicit target
for inflation, but typically also other changes that improve the quantity and quality of information
shared with the public. The evidence in Figure 5, panel (d), shows that, indeed, inflation expec-
tations are better-anchored in countries that adopted an inflation targeting regime—–and, more
precisely, to the age of the regime.

Regardless of the specific design of the monetary framework, a sound and sustainable fiscal pol-
icy is essential for the credibility of monetary policy (see, for instance, Savastano et al., 1997,
Mishkin, 2000, and Mishkin and Savastano, 2001).8 If public debt is perceived to be unsustain-
able, higher inflation will be expected. The mechanism for the expected price acceleration is the
expectation of “fiscal dominance”—an eventual monetization of the debt or large devaluations of
the currency. Some studies indeed found an association between fiscal institutions and credibil-
ity on the one hand and inflation performance and the anchoring of inflation expectations on the
other (Combes et al., 2017; Montes, Acar, et al., 2018), or a link between expected fiscal perfor-
mance and inflation expectations (Celasun et al., 2004).

In line with these studies, the cross-country variation in the degree of anchoring in the sample
covered in this paper is positively related to the market perception about the sustainability of
public debt as proxied by credit default swap (CDS) spreads for sovereign debt (Figure 5, panel
[e]).9 The extent of anchoring is also related to whether a fiscal rule is in place and, in particular,
to how long a fiscal rule has been in place (Figure 5, panel [f]).

While a comprehensive study of the determinants of inflation expectations’ anchoring is beyond
the scope of this paper, these findings lend support to the overall coherence of our anchoring in-
dex.

3 Anchoring and Inflation Persistence

Theory indicates that expected inflation is a key driving force of actual inflation (e.g., Gaĺı and
Gertler, 1999). If inflation expectations are well-anchored, inflationary shocks should have only
temporary effects and inflation should exhibit low persistence (see discussion of the theoretical
literature in Fuhrer, 2010). Alogoskoufis and Smith (1991) find that a credible lack of monetary
accommodation is key for achieving low inflation persistence, and argue that this can be achieved
through an independent central bank that puts a lot of weight on price stability.10 Benati (2008)
shows that the persistence of inflation is affected by changes in the monetary regime and argues
that is zero or very low under stable regimes with clearly defined nominal anchors. Bernanke (2007)
and Mishkin (2007) argue that the improvement in the extent of anchoring of inflation expecta-

8Other factors are also likely to matter for longer-term anchoring; for instance, Mishkin and Savastano (2001)
point to the importance of stringent prudential regulations and strict supervision of financial institutions to ensure
that the system is capable of withstanding exchange rate fluctuations.

9The analysis uses asset prices (CDS spreads) to capture the market perception about the sustainability of pub-
lic debt. Importantly, these measures incorporate not only concerns about the current level of public debt for in-
tertemporal fiscal solvency, but also the expected path of future deficits.

10See Argov et al. (2007) and Alichi et al. (2009) for New Keynesian monetary models where the endogenous
extent of central bank credibility affects inflation expectations and the propagation of inflationary shocks.
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tions in the United States led to a decline in the persistence of inflation dynamics.

Having documented a wide variation in the extent of anchoring of inflation expectations across
countries and over time, this section explores how this heterogeneity relates to the persistence of
inflationary shocks. In order to identify these shocks, we focus on the response of consumer prices
to external shocks to the terms of trade, proxied with the variation in a country-specific commod-
ity terms of trade index—as defined below.

3.1 Terms-of-Trade Shocks

A common challenge for analyzing empirically the effect of variations in the terms of trade is to
identify exogenous shocks. Standard measures of terms of trade—the overall export-to-import
price ratio—are affected by price rigidities and incomplete pass-through, making identification al-
most impossible (Chen and Rogoff, 2003). We follow an approach often adopted in the literature
(Aizenman et al., 2012; Ricci et al., 2013; Fernández et al., 2017) that relies on country-specific
commodity terms of trade indices based on international commodity prices. More precisely, we
capture terms-of-trade shocks with the change in the natural logarithm of the commodity terms
of trade index in Gruss (2014), which provides an estimate of the changes in disposable income,
relative to GDP, arising from fluctuations in commodity prices:

∆ctoti,t =

C∑
c=1

∆Pc,t.Ωi,c,t, (5)

where Pc,t is the logarithm of the real price (that is, in US dollars and divided by the IMF’s unit
value index for manufactured exports) of commodity c in period t, with c = 1, ..., 46; and ∆ de-
notes first differences.

The weight of commodity c in country i, Ωi,c,t in equation (5), is time varying. An alternative ap-
proach is to use average trade flows over a few years to construct country-specific commodity price
indices (e.g., Aghion et al., 2010; Ricci et al., 2013). One reason for using time-invariant weights is
to ensure that the movement in the index is invariant to changes in import and export volumes in
response to commodity price fluctuations. A drawback, however, is that the mix of traded com-
modities and the overall importance of net commodity exports in output changes significantly
over time. The index we employ here uses time-varying weights to capture these changes, but the
weights are lagged to address endogeneity concerns.11 More precisely, the weight of commodity c
in country i for all monthly observations t within year τ is given by:

Ωi,c,t =
1

3

3∑
s=1

xi,c,τ−s −mi,c,τ−s

GDPi,τ−s
, (6)

where xi,c,τ (mi,c,τ ) denotes the exports (imports) value of commodity c of country i in year τ ,
expressed in US dollars; and GDPi,τ denotes country i’s nominal GDP is US dollars in year τ . A
one percentage point change in the commodity terms of trade index can thus be interpreted as a
change in aggregate disposable income equivalent to one percentage point of GDP—providing a
convenient cross-country normalization of the income effect associated with terms-of-trade shocks.

11Ancillary evidence available upon request shows that the results in the paper are robust to using time-invariant
weights.
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For ease of interpretation, variations in ctot have been reversed, so that a positive change denotes
a deterioration in the terms of trade. Figure 6 shows the distribution of commodity terms-of-trade
shocks for the estimation sample. The distributions for both advanced and emerging economies
are very similar, centered around zero, and with a standard deviation of slightly less than half per-
centage point.

Figure 6: Distribution of Commodity Terms-of-Trade Shocks
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Source: Authors’ calculations.
Note: The standard deviation for advanced (emerging) economies is 0.48 (0.44). The figure excludes observations
below/above the 1st/99th percentile.

How do terms-of-trade shocks affect domestic consumer prices? Commodity terms of trade can
affect domestic consumer prices through two channels, and their impact depends on whether the
exchange rate can adjust. Consider, first, that the exchange rate does not adjust. The first chan-
nel is the direct effect from the change in international commodity prices on the domestic price of
consumer goods. The effect through this channel is however ambiguous. An increase in the price
of a given commodity, which would have a direct positive effect on consumer prices, can cause the
commodity terms of trade to increase or decrease, depending on whether the country is a net ex-
porter or net importer of that commodity. The direct effect also depends on the weight of that
specific commodity in the consumption basket, which could be very low in some cases (e.g., for
some metals).

The second channel is indirect and due to the income effect from the terms-of-trade shock. The
direction of the effect is unambiguous. A negative terms-of-trade shock, for instance, would lead
to a decline in aggregate disposable income. This, in turn, would imply subdued aggregate de-
mand and put downward pressure on domestic consumer prices.

If the exchange rate can adjust, there would be an additional and important propagation mecha-
nism. A deterioration in the commodity terms of trade, with a consequent negative income effect,
would trigger a depreciation of the domestic currency. Regardless of the direct effect associated
with the change in international prices (i.e., in US dollars) that moved the terms of trade, the ex-
change rate depreciation triggered by the shock would have an unambiguous inflationary impact
on consumer prices expressed in domestic currency.
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In the analysis that follows, we thus condition the responses on the exchange rate regime and fo-
cus on the effect of anchoring within floats (i.e., under relatively flexible exchange rate regimes)
where this channel is present.12 We want to assess whether the inflationary effect of a negative
shock to the terms of trade that triggers a depreciation of the domestic currency is smaller and
fades out quicker when inflation expectations are better anchored. To test this hypothesis we ex-
plore whether the cumulative response of consumer prices after a terms-of-trade shock depends on
how well anchored inflation expectations were before the shock hit.

3.2 Empirical Approach and Main Results

We estimate the cumulative response of the consumer price index over 12 months to a change in
the country-specific commodity terms of trade index in a panel setting using the local projection
method of Jordà (2005). A key advantage of this approach is that it can easily accommodate non-
linearities in the impulse response functions and handle potential cross-country correlation in the
error term (Auerbach and Gorodnichenko, 2012). Our baseline specification is as follows:

pi,t+h−1 − pi,t−1 = αh + βh1 anchori,t + βh2 flexi,t + βh3 ∆ctoti,t

+ βh4 flexi,t ×∆ctoti,t + βh5 anchori,t ×∆ctoti,t

+ βh6 flexi,t × anchori,t ×∆ctoti,t + βh7 flexi,t × anchori,t

+

J∑
j=1

ρhj∆pi,t−j + µhi + νht + εi,t+h−1, with h = 1, ..., 12, (7)

where pi,t denotes the natural logarithm of the consumer price level in country i in period t;13 µi
are country fixed effects; νt are time fixed effects; ∆ denotes first difference; and εi,t+h is a random
disturbance. anchor is the average value of the inflation expectations anchoring index described
in section 2.3 over a rolling window that covers the preceding six years. flex is a dummy variable
that takes a value of zero for fixed exchange rate regimes and a value of one otherwise, based on
the exchange rate regime index of Ilzetzki et al. (2017).14 We include 12 lags of the change in con-
sumer prices (i.e., J = 12).15

The specification in (7) is estimated by ordinary least squares for each h = 1, ..., 12 using data
for 31 economies at monthly frequency over 1999m1–2017m12.16 Since the dependent variable is

12Anchoring can also be imperfect under fixed exchange rate regimes, especially if the commitment towards the
regime is perceived to be weak. While that could be an interesting aspect to investigate, we focus on the effect
that the credibility of monetary policy may have on inflation persistence among floats. See Alogoskoufis and Smith
(1991) and Benati (2008) for evidence on persistence in fixed exchange rate arrangements.

13Consumer prices correspond to headline consumer price indices (CPI) at monthly frequency reported by na-
tional authorities and obtained from Haver Analytics.

14Observations with coarse classifications 1 and 2 were considered fixed exchange regimes (i.e., flex = 0). These
include: no separate legal tender; pre announced peg or currency board arrangement; pre announced horizontal
band that is narrower than or equal to +/-2 percent; de facto peg; pre announced crawling peg; pre announced
crawling band that is narrower than or equal to +/-2 percent; de facto crawling peg; de facto crawling band that is
narrower than or equal to +/-2 percent. Observations with coarse classification codes 5 (“free falling”) and 6 (“dual
market in which parallel market data is missing”) were excluded. Other classifications are considered floats (i.e.,
flex = 1). In robustness exercises of section 3.4 we: (i) include also observations classified as “free falling” (coarse
classification 5); and (ii) consider the de facto exchange rate regime classification of Shambaugh (2004).

15Adding lags of ∆ctot does not alter the results.
16We exclude euro area countries from the analysis since, at the individual level, they don’t have an independent
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defined in cumulative terms—it measures the cumulative growth in prices between t−1 and t+h—
the estimate of βh is the cumulative impact of an innovation in the terms of trade on the CPI.
Following Jordà et al. (2015), we use country-based cluster-robust standard errors to correct for
potential serial correlation and heteroscedasticity.17

We argued before in favor of conditioning on the exchange rate regime and focusing on flexible
arrangements since the transmission of terms-of-trade shocks to consumer prices differs depending
on whether the exchange rate can react to the shock or not. So before studying the influence of
anchoring on inflation persistence for floats, we first explore whether shocks to the terms of trade
have a significant effect on consumer prices for flexible exchange rate regimes. To facilitate the
interpretation of the results, it is useful to compute the conditional cumulative effect of a change
in ctot on the CPI: 18

δ (pi,t+h−1 − pi,t−1)

δ∆ctoti,t
= βh3 + βh4 flexi,t + βh5 anchori,t + βh6 flexi,t× anchori,t, with h = 1, ..., 12, (8)

Figure 7 shows the cumulative effect of a negative terms-of-trade shock for pegs (flex = 0) and
floats (flex = 1) on CPI, with anchor evaluated at its average across countries and periods in
the estimation sample. The results indicate that, indeed, a negative terms-of-trade shock leads to
a significant increase in consumer prices in economies with flexible exchange rate regimes. Com-
pared to the path of CPI in the absence of shocks, the price level increases steadily over the fol-
lowing 12 months. Instead, the response of consumer prices for pegs is statistically indistinguish-
able from zero.

Among floats, however, there is substantial variability in how well anchored inflation expectations
are. Figure 8 shows that this is indeed the case both over the whole estimation sample (1998–
2017, panel [a]) and over the more recent past (2012–17, panel b). Thus, we next turn to the main
hypothesis we want to test: is the effect of a negative shock to the terms of trade on consumer
price inflation less persistent when expectations are better anchored?

We start by exploring the response of the level of prices. Figure 9, panel (a), shows the cumulative
response of the CPI for floats over 12 months following a negative terms-of-trade shock when: (i)
expectations are strongly anchored (anchor = 75th percentile of its sample distribution); and (ii)
expectations are weakly anchored (anchor = 25th percentile of its sample distribution). The re-
sults indicate that when inflation expectations are poorly anchored, a deterioration in the terms
of trade associated with a drop in disposable income of one percent of GDP leads to a significant
and persistent increase in consumer prices. The CPI increases by 0.35 percentage point after six
months and 0.55 percentage point one year after the shock. Instead, when inflation expectations
are strongly anchored, the cumulative response of consumer prices is indistinguishable from zero.
The difference between the responses under weakly and strongly anchored expectations is statisti-
cally significant at the 95 percent confidence level (Figure 9, panel [b]).

Figure 10 provides an alternative way to visualize our result, focusing on the cumulative response

monetary authority. We also exclude Venezuela, which experienced hyperinflation during the sample period, and
Ukraine, where inflation dynamics towards the end of the sample were influenced by its civil war.

17The Driscoll and Kraay (1998) procedure, that is also robust to cross-sectional dependence, is used in robust-
ness exercises (section 3.4).

18The estimation results for all horizons h are shown in Annex Table A.2. The estimated coefficient βh
6 is

negative—meaning that, for floats, better-anchored inflation expectations are associated with a smaller increase
of consumer prices following a negative terms-of-trade shock—for all h = 1, ..., 12 and statistically significant at the
99 percent confidence level.
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Figure 7: Response of Consumer Prices to a Terms-of-Trade Shock, by Exchange Rate Regime
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Source: Authors’ calculations.
Note: The figure shows the cumulative response of consumer prices to a negative terms-of-trade shock of 1 percent.
The response of flexible (fixed) exchange rate corresponds to β̂h

3 +β̂h
4 +β̂h

5 ×anchor+β̂h
6 ×anchor (β̂h

3 +β̂h
5 ×anchor)

in equation (8), where anchor denotes the average of the anchoring index in the estimation sample. Shaded areas
denote 95 percent confidence intervals computed with country-based cluster-robust standard errors.

Figure 8: Distribution of Anchoring Index among Floats
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Source: Authors’ calculations.
Note: Floats corresponds to observations with coarse classifications of 3 and 4 in Ilzetzki et al. (2017). The stan-
dard deviations of anchoring in panel (a) is 0.68 and 0.27 in panel (b).

after 6 months for different degrees of anchoring. The solid grey line in panel (a) summarizes the
marginal effect for floats of a negative shock to the commodity terms of trade at different values of
the anchoring index. The dashed grey lines denote the 95 percent confidence interval. The black
line shows the estimated kernel density of the anchoring index (i.e., distribution of anchoring) in
the estimation sample. While the marginal effect at the 25th percentile of anchoring is about 0.38
percent, it is much higher, about 0.93 percent, at the 10th percentile of anchoring—that is, when
the anchoring index is around −0.75. At the other extreme of the distribution the marginal effect
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Figure 9: Response of Consumer Prices to a Terms-of-Trade Shock, by Anchoring
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Source: Authors’ calculations.
Note: The figures show the cumulative response of consumer prices to a negative terms-of-trade shock of 1 percent
when the exchange rate regime is flexible. The response under strongly (weakly) anchored expectations in panel (a)

corresponds to β̂h
3 +β̂h

4 +β̂h
5 ×anchorp75+β̂h

6 ×anchorp75 (β̂h
3 +β̂h

4 +β̂h
5 ×anchorp25+β̂h

6 ×anchorp25) in equation (8),
where anchorp75 (anchorp25) denotes the 75th (25th) percentile of the anchoring index in the estimation sample.
Shaded areas denote 95 percent confidence intervals computed with country-based cluster-robust standard errors.

is negative (e.g., it is [−0.17] percent at the 95th percentile). This probably reflects that, for those
economies, the effect on prices from weaker domestic demand as a result of the negative income
effect predominates.

Figure 10: Marginal Effect on Consumer Prices after 6 Months, by Anchoring
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Source: Authors’ calculations.
Note: The figure shows the marginal effect after six months of a negative terms-of-trade shock of 1 percent on con-
sumer prices when the exchange rate regime is flexible. The chart reports results for levels of anchoring greater or
equal than -0.83.
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We then explore the implications of anchoring for the persistence of the inflation rate. To this
end, we estimate equation (7) but redefining the dependent variable as the month-on-month in-
flation rate (that is, ∆pi,t+h−1 for h = 1, ..., 12) annualized, rather than the cumulative change in
the price level. The results are reported in Figure 11.19 The inflation rate increases by about 1.10
percentage points three months after the shock when inflation expectations are poorly anchored.
Moreover, the reaction of inflation is very persistent: on average, the month-on-month inflation
rate remains more than 0.60 percentage point above its pre-shock level even 12 months after the
shock.

Inflation increases somewhat under anchored expectations—the response after two months is about
0.32 percentage points and statistically significant at the 95 percent confidence level. This is to be
expected if the currency depreciation triggers an adjustment in relative prices and there is some
downward rigidity in nominal prices. But when expectations are strongly anchored, the inflation
rate returns quickly to its pre-shock level: the response of inflation is already not statistically dif-
ferent from zero three months after the shock.

Figure 11: Response of Inflation to a Terms-of-Trade Shock, by Anchoring
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Source: Authors’ calculations.
Note: The figures show the cumulative response of consumer price inflation to a negative terms-of-trade shock of 1
percent when the exchange rate regime is flexible. The response under strongly (weakly) anchored expectations in

panel (a) corresponds to β̂h
3 + β̂h

4 + β̂h
5 × anchorp75 + β̂h

6 × anchorp75 (β̂h
3 + β̂h

4 + β̂h
5 × anchorp25 + β̂h

6 × anchorp25)
in equation (8), where anchorp75 (anchorp25) denotes the 75th (25th) percentile of the anchoring index in the es-
timation sample. Shaded areas denote 95 percent confidence intervals computed with country-based cluster-robust
standard errors.

3.3 Exchange Rate Depreciation and Pass-Through

These results suggest that the persistence of inflationary shocks is indeed larger when inflation ex-
pectation are poorly anchored. Given that the shock we are considering, a terms-of-trade shock,
affects consumer prices primarily through the response of the exchange rate (as shown in Fig-
ure 7), a natural follow up question is whether the higher inflation persistence when expectations
are poorly anchored is due to a larger currency depreciation, or to a larger exchange rate pass-
through.

To answer this question, we explore whether the response of the exchange rate to a shock to the

19The estimation results for all horizons h are shown in Annex Table A.3.
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Figure 12: Response of the Nominal Exchange Rate to a Terms-of-Trade Shock, by Anchoring
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Source: Authors’ calculations.
Note: The figures show the cumulative response of the nominal exchange rate to a negative terms-of-trade shock of
1 percent when the exchange rate regime is flexible. The response under strongly (weakly) anchored expectations in

panel (a) corresponds to β̂h
3 + β̂h

4 + β̂h
5 × anchorp75 + β̂h

6 × anchorp75 (β̂h
3 + β̂h

4 + β̂h
5 × anchorp25 + β̂h

6 × anchorp25)
in equation (8), where anchorp75 (anchorp25) denotes the 75th (25th) percentile of the anchoring index in the es-
timation sample. Shaded areas denote 95 percent confidence intervals computed with country-based cluster-robust
standard errors.

Figure 13: Response of the Nominal Effective Exchange Rate to a Terms-of-Trade Shock, by
Anchoring
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Source: Authors’ calculations.
Note: The figures show the cumulative response of the nominal effective exchange rate to a negative terms-of-trade
shock of 1 percent when the exchange rate regime is flexible. The response under strongly (weakly) anchored expec-

tations in panel (a) corresponds to β̂h
3 + β̂h

4 + β̂h
5 × anchorp75 + β̂h

6 × anchorp75 (β̂h
3 + β̂h

4 + β̂h
5 × anchorp25 +

β̂h
6 × anchorp25) in equation (8), where anchorp75 (anchorp25) denotes the 75th (25th) percentile of the anchoring

index in the estimation sample. Shaded areas denote 95 percent confidence intervals computed with country-based
cluster-robust standard errors.

terms of trade is significantly different for economies with strongly and weakly anchored inflation
expectations. We estimate the model in equation (7) but substituting consumer prices (pi,t) with
the natural logarithm of, alternatively, the nominal bilateral exchange rate (in local currency per
U.S. dollar) and the import-weighted nominal effective exchange rate (as in Gopinath, 2015; and
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Figure 14: Marginal Effect on the Nominal Exchange Rate after 6 Months, by Anchoring
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(a) On Nominal Exchange Rates
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(b) On Nominal Effective Exchange Rates

Source: Authors’ calculations.
Note: The figures show the marginal effect after six months of a negative terms-of-trade shock of 1 percent on the
nominal exchange rate when the exchange rate regime is flexible. The charts report results for levels of anchoring
greater or equal than -0.83.

Carrière-Swallow et al., 2016).20 The latter is given by:

∆neeri,t =

J∑
j=1

ωij,t(∆ei,t −∆ej,t), with i 6= j (9)

where ei,t is the natural logarithm of country i’s bilateral exchange rate (expressed in local cur-
rency per U.S. dollar, so that an increase denotes a depreciation of the domestic currency); ∆ is
the first difference operator; and ωij,t is the share of exports from country j to country i in coun-
try i’s total imports as reported in the IMF’s Direction of Trade Statistics, lagged one year, and
measured at annual frequency.

The results using the nominal exchange rate indicate that the magnitude of the depreciation fol-
lowing terms-of-trade shocks is not significantly related to the extent of anchoring. Figure 12 shows
the cumulative response of the exchange rate up to 12 months for floats after a negative terms-
of-trade shock when inflation expectations are strongly anchored (anchor = 75th percentile of
the sample distribution) and weakly anchored (anchor = 25th percentile). The response of the
exchange rate is somewhat larger for weakly-anchored countries than for countries with well an-
chored expectations, although the difference is generally not statistically significant. Figure 14,
panel (a), focuses on the cumulative response after 6 months and shows that the marginal effect of
a negative shock to the commodity terms of trade does not differ significantly for different values
of the anchoring index.

The results using the nominal effective exchange rate suggest that the depreciation may also be
somewhat larger when expectations are poorly anchored (Figure 13 and Figure 14, panel [b]).
But, again, the difference is only statistically significant for a few horizons.

20By taking into account bilateral trade linkages, the nominal effective exchange rate may be able to summarize
more closely the complete set of relative price adjustments that can be expected to affect consumer prices. How-
ever, if a substantial fraction of bilateral trade is invoiced in US dollars (as documented in Gopinath, 2015), the
nominal exchange rate with respect to the US dollar may be a reasonable choice.
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The weak significance of the marginal effect of anchoring on the exchange rate response, together
with the strong significance for consumer prices, suggest that two things are at play. When in-
flation expectations are poorly anchored, the exchange rate appears to depreciate by more in re-
sponse to a given deterioration in the terms of trade. But, in addition, the pass-through rate from
a given currency depreciation triggered by a terms-of-trade shock seems to be larger when infla-
tion expectations are poorly anchored.21

3.4 Robustness

In this section we present a set of robustness tests to our main findings. In Figure 15 we show the
estimated differences between the response of the CPI based on equation (7) when inflation ex-
pectations are strongly and weakly anchored. The baseline results are reported in panel (a) for
convenience.

Panel (b) and (c) show the results under different exchange rate classifications. Panel (b) is still
based on Ilzetzki et al. (2017), but we include observations of free falling exchange rates—that in
most classifications are lumped together with ordinary flexible exchange rate regimes although
they correspond to regimes with very high inflation (over 40 percent per year). Panel (c), instead,
uses the updated version of the exchange rate classification of Shambaugh (2004). The results are
very similar to those in the baseline exercise.

In panel (d) we report the results when the standard errors are corrected using the Driscoll and
Kraay (1998) procedure—rather than clustering by country—which has the advantage that it
takes cross-sectional dependence into account. The confidence intervals are wider under this alter-
native. But we can still reject the null that the responses of consumer prices under strongly and
weakly anchored expectations are equal with a 95 percent confidence level.

One potential concern is that although the anchoring index is predetermined at the time of the
shock (i.e., it is computed over the preceding six years), Metric #4 —which captures the sensitiv-
ity of long-term expectations to inflation surprises—could be higher (i.e., reflect poor anchoring)
if inflation is inherently more persistent. However, the robustness exercise reported in panel (e)
shows that our main result holds when we exclude Metric #4 from the anchoring index.

Finally, our baseline analysis uses the anchoring index based on three-year ahead inflation expec-
tations. The results in panel (f) shows that our main result holds when we use, instead, five-year
ahead inflation expectations.

4 Conclusions

Theory indicates that that any temporary inflationary shock has a less persistent effect on con-
sumer price dynamics when expectations are anchored. The contribution of this paper is twofold:
(i) it constructs a novel index measuring the extent of anchoring of long-term inflation expecta-
tions for a large sample of 45 advanced and emerging economies since 1989; and (ii) it provides an
empirical assessment of the influence of inflation expectations’ anchoring on inflation persistence.

21This result is consistent with Carrière-Swallow et al. (2016), who find that exchange rate pass-through rates
are negatively related to the dispersion of inflation forecasts across individual forecasters, a proxy for the extent of
anchoring of inflation expectations.
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We first use survey-based long-term inflation forecasts to construct an index of inflation expecta-
tions’ anchoring for 45 advanced and emerging economies starting in 1989. We document that the
extent of anchoring of inflation expectations improved significantly over the past two decades, es-
pecially among emerging economies. But substantial cross-country heterogeneity persists, which
appears related to inflation performance and macroeconomic factors including the quality of mon-
etary and fiscal frameworks.

We then estimate the response of consumer prices to external shocks to the terms of trade—captured
by changes in country-specific terms of trade indices based on international commodity prices—
conditional on the exchange rate regime and the extent of anchoring of inflation expectations.
We find that when inflation expectations are poorly anchored—that is, when the anchoring in-
dex is set at the 25th percentile of the sample distribution—a negative terms-of-trade shock among
countries with flexible exchange rates leads to a significant and persistent increase in consumer
price inflation. The annualized month-on-month inflation rate remains more than 0.6 percentage
point above its pre-shock level one year after a deterioration in the commodity terms of trade in-
dex equivalent to a drop of aggregate disposable income of one percent of GDP. When inflation
expectations are strongly anchored—the anchoring index is set at the 75th percentile of the sample
distribution—the response of inflation is much smaller—about 0.3 percent after two months—and
returns to its pre-shock level only three months after the shock.

Our findings have important implications for monetary policy and underscore the importance of
shoring up the credibility of the nominal anchor. When the public’s expectations about the future
path of inflation are poorly anchored, temporary shocks to inflation have a more durable effect on
the dynamics of consumer prices and require a stronger policy reaction to bring inflation under
control.
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Figure 15: Robustness Exercises—Response of Consumer Prices
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Source: Authors’ calculations.
Note: The figures show the difference in the cumulative response of consumer prices to a negative terms-of-trade
shock of 1 percent when the exchange rate regime is flexible under strongly and weakly anchored expectations
(which correspond to the 75th and the 25th percentile, respectively, of the anchoring index in the estimation sam-
ple). Shaded areas denote 95 percent confidence intervals computed with country-based cluster-robust standard
errors.
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Appendix A. Data Sample and Additional Results

Figure A.1: Mean and Standard Deviation of Long-Term Inflation Forecasts—Data Availability
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Source: Consensus Economics.
Note: AE = advanced economies. EM = emerging economies.

Table A.1: Mean and Standard Deviation of Long-Term Inflation Forecasts—Data Availability

Advanced Economies Emerging Economies

Country Mean
forecast

Standard
deviation

of forecasts

Country Mean
forecast

Standard
deviation

of forecasts

AUS 1991 2005 ARG 1993 2005
CAN 1989 2005 BGR 2007 2007
CHE 1998 2005 BRA 1995 2005
CZE 1998 2005 CHL 1993 2005
DEU 1989 2005 CHN 1995 2005
ESP 1995 2005 COL 1997 2005
EST 2007 2007 HRV 2007 2007
FRA 1989 2005 HUN 1998 2005
GBR 2004 2005 IDN 1995 2005
HKG 1995 2005 IND 1995 2005
ITA 1989 2005 MEX 1993 2005
JPN 1989 2005 MYS 1995 2005
KOR 1995 2005 PER 1997 2005
LTU 2007 2007 PHL 2009 2009
LVA 2007 2007 POL 1998 2005
NLD 1995 2005 ROU 1998 2005
NOR 1998 2005 RUS 1998 2005
NZL 1995 2005 THA 1995 2005
SGP 1995 2005 TUR 1998 2005
SVK 1998 2005 UKR 1998 2005
SVN 2007 2007 VEN 1993 2005
SWE 1995 2005
TWN 1995 2005
USA 1989 2005
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Figure A.2: Evolution of Anchoring Metrics, 1998–2017
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Note: The figures show the evolution of anchoring metrics computed over six-year rolling windows. The lines de-
note the medians across countries. The shaded areas denote interquartile ranges. A lower value denotes better-
anchored expectations in all metrics. AE = advanced economies. EM = emerging economies.



Table A.2: Cumulative Response of Consumer Prices—Estimation Results

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
h = 1 h = 2 h = 3 h = 4 h = 5 h = 6 h = 7 h = 8 h = 9 h = 10 h = 11 h = 12

∆ctot 0.033 0.056 0.061 0.060 0.051 0.060 0.065 0.036 0.003 0.004 -0.015 -0.061
(0.025) (0.041) (0.049) (0.062) (0.082) (0.099) (0.093) (0.099) (0.119) (0.135) (0.137) (0.144)

flex 0.024 0.049 0.078 0.109 0.145 0.178 0.209 0.245 0.280 0.306 0.330 0.362
(0.017) (0.037) (0.057) (0.075) (0.092) (0.110) (0.129) (0.150) (0.174) (0.197) (0.221) (0.245)

anchor -0.074** -0.170** -0.265** -0.347** -0.418** -0.464** -0.503** -0.542** -0.579** -0.594* -0.601* -0.617*
(0.032) (0.075) (0.114) (0.149) (0.181) (0.207) (0.232) (0.258) (0.280) (0.299) (0.320) (0.340)

∆ctot X flex 0.023 0.077 0.149** 0.190*** 0.247*** 0.294*** 0.340*** 0.395*** 0.441*** 0.471*** 0.533*** 0.624***
(0.032) (0.048) (0.060) (0.065) (0.072) (0.093) (0.101) (0.117) (0.141) (0.164) (0.179) (0.188)

anchor X flex 0.024 0.077 0.120 0.131 0.125 0.078 0.018 -0.056 -0.140 -0.241 -0.353 -0.449
(0.027) (0.064) (0.096) (0.120) (0.141) (0.160) (0.181) (0.205) (0.232) (0.261) (0.300) (0.339)

∆ctot X anchor 0.071** 0.085 0.063 0.016 0.002 0.019 0.046 0.048 0.083 0.207 0.257 0.275
(0.031) (0.051) (0.073) (0.086) (0.075) (0.078) (0.103) (0.105) (0.115) (0.134) (0.157) (0.172)

∆ctot X anchor X flex -0.160*** -0.310*** -0.475*** -0.559*** -0.649*** -0.810*** -0.949*** -1.016*** -1.154*** -1.385*** -1.535*** -1.638***
(0.049) (0.076) (0.109) (0.115) (0.132) (0.168) (0.178) (0.219) (0.251) (0.257) (0.250) (0.247)

Countries 31 31 31 31 31 31 31 31 31 31 31 31
Observations 6,214 6,214 6,214 6,214 6,214 6,214 6,214 6,214 6,214 6,214 6,214 6,214
R-squared 0.569 0.667 0.713 0.738 0.752 0.757 0.760 0.761 0.763 0.766 0.770 0.775

Source: Authors’ calculations.
Notes: All regressions include 12 lags of the change in consumer prices, and country and time fixed effects. Country-based cluster-robust standard errors in parentheses.
∆ctot is reversed so that a positive change denotes a deterioration in the terms of trade. *** p <0.01, ** p <0.05, * p <0.1.

Table A.3: Response of Consumer Price Inflation—Estimation Results

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
h = 1 h = 2 h = 3 h = 4 h = 5 h = 6 h = 7 h = 8 h = 9 h = 10 h = 11 h = 12

∆ctot 0.397 0.276 0.054 -0.012 -0.098 0.096 0.070 -0.348 -0.396 0.002 -0.225 -0.546
(0.297) (0.279) (0.273) (0.288) (0.355) (0.385) (0.268) (0.248) (0.282) (0.321) (0.390) (0.381)

flex 0.283 0.306 0.347 0.374 0.433* 0.394 0.372 0.436 0.410 0.318 0.291 0.384
(0.206) (0.243) (0.244) (0.221) (0.228) (0.244) (0.257) (0.280) (0.308) (0.313) (0.321) (0.310)

anchor -0.891** -1.144** -1.147** -0.980** -0.857** -0.546 -0.474 -0.472 -0.435 -0.184 -0.080 -0.192
(0.380) (0.521) (0.470) (0.425) (0.405) (0.366) (0.364) (0.359) (0.360) (0.379) (0.427) (0.441)

∆ctot X flex 0.277 0.652** 0.860** 0.491* 0.684** 0.558 0.563 0.660* 0.543 0.359 0.743** 1.092**
(0.389) (0.289) (0.417) (0.268) (0.302) (0.431) (0.397) (0.342) (0.367) (0.464) (0.357) (0.443)

anchor X flex 0.288 0.636 0.521 0.129 -0.080 -0.558 -0.722* -0.887** -1.013** -1.209** -1.335** -1.153*
(0.326) (0.447) (0.383) (0.340) (0.339) (0.400) (0.419) (0.417) (0.491) (0.528) (0.634) (0.604)

∆ctot X anchor 0.848** 0.170 -0.259 -0.570** -0.166 0.202 0.331 0.025 0.422* 1.488** 0.594 0.218
(0.369) (0.312) (0.413) (0.234) (0.428) (0.556) (0.530) (0.450) (0.247) (0.568) (0.621) (0.432)

∆ctot X anchor X flex -1.924*** -1.799*** -1.979** -1.001** -1.081 -1.941** -1.665** -0.803 -1.654*** -2.771*** -1.803** -1.232**
(0.587) (0.503) (0.841) (0.463) (0.834) (0.722) (0.677) (0.758) (0.561) (0.796) (0.823) (0.516)

Countries 31 31 31 31 31 31 31 31 31 31 31 31
Observations 6,214 6,214 6,214 6,214 6,214 6,214 6,214 6,214 6,214 6,214 6,214 6,214
R-squared 0.569 0.547 0.536 0.521 0.513 0.487 0.480 0.474 0.472 0.473 0.478 0.477

Source: Authors’ calculations.
Notes: All regressions include 12 lags of the change in consumer prices, and country and time fixed effects. Country-based cluster-robust standard errors in parentheses.
∆ctot is reversed so that a positive change denotes a deterioration in the terms of trade. *** p <0.01, ** p <0.05, * p <0.1.
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