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Abstract
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prone to experience sustained inflationary effects from commodity price shocks.
Countries with more independent central banks and higher governance scores seem to
have contained the impact of these shocks better. The effect of the presence of inflation
targeting regimes, however, appears very modest and not evident during the 2008 food
price shock. The evidence suggests that trade openness, financial development,
dollarization, and labor market flexibility do not significantly influence the way in
which domestic inflation responds to international commodity price shocks.
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I. INTRODUCTION AND SUMMARY

In the current environment of economic slowdown and uncertainty, high commodity prices
and their swings have posed a complex challenge to policymakers striving to find the
appropriate policy response. They have also brought a broader question to the forefront of the
discussion: which structural characteristics and policy frameworks help economies contain
the inflationary effects from commodity price shocks? To date, surprisingly little systematic
research has been conducted on this issue.

One attempt can be found in the IMF’s World Economic Outlook (IMF, 2011) which
examines the impact of commodities prices on inflation in a broad set of countries.'
However, the analysis stops at assessing that “commodity prices tend to have stronger and
longer-lasting effects on inflation in economies with high food shares in the consumption
basket and in economies with less firmly anchored expectations.”

Here, we go further in various dimensions. We explore questions such as: Did countries with
more independent central banks or inflation-targeting regimes experience lower pass-
throughs of commodity price shocks to domestic, including core inflation? What is the role
of the openness of the economy and the development of its financial sector in the
transmission of international price shocks? How important is the pre-existing level of
inflation in determining the pass-through? To which extent does a country’s governance
framework —beyond the institutional features of the monetary regime—matter in containing
the impact on inflation? What role does exchange-rate flexibility play? We examine these
questions in a comprehensive way using data for both advanced and developing economies
over the period 2001-2011.

We use several approaches to assess the impact of commodity price shocks on inflation.
First, we assess the speeds at which headline inflation reverts to core inflation in advanced
and developing economies, and relate these adjustment speeds to country characteristics and
policy frameworks. Next, we estimate pass-throughs of international food and fuel prices to
domestic inflation using both country-by-country estimations and panel estimations of
augmented Phillips curves, relating the size of the pass-throughs to country variables.
Finally, we study the cross-country performance of headline and core inflation around the
large 2008 commodity price shock. One methodological innovation is that we explicitly
examine the role of the dispersion of survey forecasts of inflation (as a measure of inflation
uncertainty).

In line with conventional wisdom, we find that commodity price shocks have stronger effects
on domestic inflation in developing countries than in advanced economies. For example, the
median long-term pass-through of a food price shock to domestic inflation is about four times
larger for emerging and developing economies than for advanced economies. For the fuel
price pass-though, the difference in the median values is less dramatic, but the dispersion of

! See also IMF (2008) and Habermeier et al (2009).



the pass-throughs for developing economies is significantly larger. This could reflect
variations in the use of price controls and subsidies in these countries. Not surprisingly, we
also find that economies with a high weight of food in the CPI basket and high oil intensities
are more prone to experience stronger inflationary effects from food and fuel price shocks.

What does come as a surprise is that some other factors do not seem to affect the inflation
response to commodity price shocks the way economic theory predicts. Neither financial
development nor financial dollarization appears to significantly influence the way to which
domestic inflation responds to international price shocks. We could not document a
statistically significant relationship between labor market flexibility and the pass-through of
commodity price shocks to domestic inflation, either. Similarly, the degree of trade openness
is not generally related to the size of the pass-through. However, there is some indication that
fuel price dynamics have a higher effect on domestic prices in more open developing
economies.

There is clear evidence that the inflationary impact of a commodity shock is higher for higher
pre-existing inflation levels. In addition, there is some indication that a larger dispersion of
inflation expectations is associated with higher inflationary pass-throughs, but the evidence is
mixed and deserves to be examined further.

Interestingly, while we find some indication that inflation targeting countries fared better in
their inflation response to shocks, the effect is very modest.” Moreover, the data suggest that
around the large 2008 food price shock, inflation targeters were not more able than other
countries to prevent a pass-through of commodity price shocks to core inflation, even when
controlling for other factors.

However, this does not mean that monetary policy credibility does not matter: countries with
more independent central banks and higher governance scores — proxies for policy credibility
— seem to have better contained the impact of commodity shocks.

II. LITERATURE REVIEW

The studies that assess the impact of commodity shocks on inflation use a variety of
approaches that differ significantly in scope, choice of control variables, and estimation
techniques. Not surprisingly, the results also differ, as summarized below.

The IMF’s World Economic Outlook (IMF, 2011) discusses the adequate monetary policy
response to commodity price shocks and examines the impact of these shocks on inflation in
a broad set of countries over the period 2000-2011. The pass-through analysis is based on
country-by-country regressions of domestic food or transportation price inflation on
international commodity inflation and lagged domestic food or transportation inflation. It

2 This is in contrast to early findings by Habermeier et al (2009). See Brito and Bystedt (2010) for a recent study
finding only weak effects of inflation targeting on inflation performance.



reports that food price shocks tend to have larger effects on headline inflation in emerging
and developing economies than in advanced economies.’ The impact is larger and longer
lasting in economies with high food shares in consumption. Moreover, because medium-term
inflation expectations are weakly anchored in many emerging and developing economies,
food price shocks have larger effects on inflation expectations in these economies. The
analysis in the World Economic Outlook, however, does not attempt to assess systematically
the role of other country characteristics in shaping the response of headline inflation.

Habermeier et al. (2009) provide an early assessment of the impact of the food and oil price
shock for developing and emerging countries prior to the global financial crisis. Covering
data from 2007 through June 2008 and using panel estimations, they explore the underlying
causes of inflation across 50 countries and analyze the monetary policy response. The
analysis suggests that while the official inflation targets were overshot by most emerging
economies with inflation targeting (IT) frameworks, IT countries have managed to counter
inflation better. The authors also find evidence that exchange rate policy, together with
higher central bank independence and transparency were associated with lower inflation. The
effect of monetary tightening aimed at containing inflation pressures, however, was limited.

De Gregorio, Landerretche, and Neilson (2008) present evidence of a decline during recent
decades in the pass-through from the price of oil to the general price level. Their
methodology employs Phillips curve and rolling vector autoregression estimations. In a
sample of 34 countries, the fall in the pass-through is documented to have been more
pronounced in industrial than in emerging economies. The analysis shows that among the
factors that might help to explain this decline, the most important are a reduction in the oil
intensity of economies around the world, a reduction in the exchange rate pass-through, a
more favorable inflation environment, and the fact that the current oil price shock is largely
the result of strong world demand.

Another study that is somewhat related to ours is Neely and Rapach (2011). Using a dynamic
latent factor model, they examine the role of world, regional, and idiosyncratic components
in explaining international comovements in inflation rates across 64 countries. Their results
show that world and regional components account for 35 percent and 16 percent of annual
inflation variability, respectively. At the country level, they report that openness to trade,
institutional quality, financial development, real GDP per capita, average inflation, inflation
volatility and central bank independence are correlated with countries’ sensitivity to the
world factor.

Zoli (2009) assesses the role of international commodity prices, cyclical fluctuations, and
convergence in driving inflation in 18 European emerging economies. Using country-specific

3 In an earlier study, the IMF (2008) reported similar findings, with the pass-through from international
commodity prices to domestic prices higher for emerging economies, and comparable in size to that for
advanced economies in the 1970s.



vector autoregressive models and panel estimates, she finds that international commodity
price shocks have a significant impact on domestic inflation, but the inflation response is
asymmetric for positive and negative shocks.

Examining data for 19 countries, Cecchetti and Moessner (2008) find that in recent years
core inflation has not tended to revert to headline, which suggests that higher commodity
prices have generally not spawned strong second-round effects on inflation. However, since
the examined period covers 1994 through August 2008, it does not fully include the impact
of the commodity price shock that peaked in mid-2008.

Focusing on 19 industrialized countries, Chen (2009) uses a state space approach to estimate
time-varying oil price pass-through coefficients. The paper finds a significant decline in the
average pass-through and attributes this to changes in monetary policy, the behavior of
nominal exchange rates, and higher trade openness. The analysis, however, did not find
evidence that a lower inflation environment is associated with lower pass-through.

Rigobon (2010) uses micro price data to examine the pass through of commodity prices for
50 countries. He finds that countries respond differently to shocks and that sectors respond
differently across countries and commodities. A third of all the explained variation is driven
by sectoral characteristics.

Pedersen (2010) assesses the propagation of food and energy prices shocks in 46 countries
for the period 1999-2010 using structural VAR models. His results indicate that in general,
the propagation effect of food price shocks is larger than that of energy price shocks, and that
emerging economies are more affected by propagation than advanced ones.

II1. DATA

Our dataset comprises 31 advanced and 61 emerging and developing economies (see
Appendix I). The country classification follows the IMF’s World Economic Outlook. Below
we list the structural characteristics and policy variables included into the dataset and briefly
describe the rationale for exploring their role in shaping the inflation response to commodity
price shocks.

Structural characteristics:*

o Trade openness. Romer (1993) documents a robust negative relationship across
countries between a country’s openness to trade and its long-run inflation rate. He
argues that less open countries have more incentives to generate surprise inflation,
and therefore greater openness is associated with lower inflation. Subsequent studies,

* While the share of non-tradable goods in domestic CPI baskets could also affect the pass-through of
international commodity price inflation to domestic inflation (Burnstein et al.(2007)), we do not include this
factor in the analysis due to limited data availability.



however, have produced mixed results, giving rise to an empirical puzzle (i.e. Terra
(1998), Kim and Beladi (2005)).

o Net exporters/importers of commodities. When the commodity price increases, a net
food/oil exporter experiences a positive terms of trade shock. This prompts an
increase in demand and upward pressure on prices and the nominal exchange rate.
The opposite is true for a net importer.

o Food and transport weights in the CPI basket. Higher weights of food and transport
in the CPI basket mechanically imply a higher inflationary impact. Moreover, if the
share of these goods in the consumption basket is higher, second-round effects are
also likely to be larger.’

J Fuel intensity. The impact of an increase in oil prices on the general price level can be
expected to be positively correlated with the fuel intensity of an economy.

o Degree of financial dollarization. The conventional view is that a high degree of
financial dollarization, defined as the holding by residents of foreign currency assets
and liabilities, is likely to limit the effectiveness of monetary policy. High financial
dollarization is also likely to be associated with a higher degree of indexation in an
economy.

o Financial development. Higher financial development is generally thought to be
associated with a higher effectiveness of monetary policy.® With more developed
financial markets, it may therefore be easier for monetary policy to dampen the
inflationary pressures following a commodity price shock.

J Labor market flexibility. Low labor market flexibility is likely to be associated with
real wage rigidities which make inflation stabilization more costly in terms of output.
Therefore, in the presence of labor market rigidities, the optimal monetary policy in
response to an increase in world commodity prices will imply some accommodation
of inflation. Thus, it can be expected that countries with more flexible labor markets
experience lower inflation pressures stemming from commodity price shocks
(Blanchard and Gali, 2007).

Monetary and exchange-rate regimes:

o Central bank autonomy. In line with the traditional arguments, greater central bank
autonomy is associated with higher credibility of monetary policy, which facilitates
price stability.

o IT regime. Similarly, inflation targeting regimes are generally seen as improving
monetary policy credibility, helping to anchor inflation expectations. Thus, it could be
expected that domestic inflation responds less to external commodity price shocks
under such regimes.

> Given limited data availability for domestic fuel prices for a wide sample of countries, we restrict our attention
to the weight of transport in CPI basket.
% The evidence on this is, however, ambiguous. See Saizar and Chalk (2009).



o Exchange rate flexibility. For net commodity exporters, a rise in commodity prices
implies an equilibrium appreciation of the real exchange rate. If the nominal
exchange rate is not allowed to appreciate, pressures on domestic prices will be
higher. For net importers, a fixed nominal exchange rate will make the required
depreciation more difficult but also dampen the inflationary impact.

o The level of inflation. The pass-through is likely to be higher in a high inflation
environment. As argued by Taylor (2000), the extent to which firms respond to
increases in costs or other prices by raising their own price depends on how persistent
the increase is expected to be. Low and more stable inflation should be associated
with a less persistent inflationary impact of commodity price shocks.

Possible presence of fiscal dominance:

o Public debt/GDP. In the presence of fiscal dominance, it will be difficult for
monetary policy to achieve its inflation objectives. More generally, there is evidence
that fiscal variables tend to influence inflation expectations in emerging markets.’

Governance:

o Index of monetary policy transparency. Greater transparency is associated with higher
predictability, better governance and accountability. Therefore, more transparency in
monetary policymaking can be expected to help anchor expectations and prevent
second-round effects.

. Index of governance and rule of law. Higher values of this index imply higher
accountability, transparency, public sector efficiency, and rule of law. While not
directly measuring the credibility of monetary policy, it encompasses credibility of
institutions and policies overall.

o Regulatory quality. Similar arguments apply to this measure.

Business cycle factors:

o Output gap. The output gap is often included as a measure of excess demand in
Phillips curve analysis. The inflationary impact of an external shock is likely to be
higher with a smaller output gap.

" See Celasun, Gelos, and Prati (2004).



Policy reactions:

Clearly, apart from the structural characteristics of the economy, the government’s policy
track record and the institutional framework, the actual policies pursued in response to
commodity price shocks should obviously matter. While the appropriate policy response to
commodity price shocks is beyond the scope of this study, in some estimations we control for
the roles of:

o Nominal effective exchange rate changes.

o Structural fiscal balance and changes therein.
. Short-term interest rates and changes therein.
. Growth of monetary aggregates.

Since data availability differs across countries, so does country coverage in the estimations.
For more details on the variables, see Appendix II.

IV. DOES INFLATION REVERT TO CORE INFLATION OR VICE VERSA?

We start by analyzing the inflation dynamics across the countries in the context of
commodity price developments of 2001-2010. Naturally, the inflation rates of the countries
were also affected by a number of domestic factors, but the prominent food and energy price
swings were among the major common driving forces of inflation globally. Following
Cecchetti and Moessner (2008) and Clark (2001), we assess the dynamics of headline
inflation with respect to core inflation across advanced and emerging and developing
economies. If headline inflation reverted quickly to core inflation, then the impact of
international food and energy price shocks was temporary, and second-round effects were
probably limited. Otherwise, commodity price developments call for particularly close
attention from policymakers.

We estimate the following regression for advanced and emerging and developing economies
for the period 2001-2010 using 12-month monthly CPI headline and core inflation.
headline headline headline core

T, - =a+ G — ) e

(1)

If headline inflation reverts to core, f is expected to be negative.

We find that in most cases the estimated betas are indeed negative and statistically different
from zero, which corresponds to headline inflation reverting to core. The speeds of reversion
of headline inflation to core vary across the groups of countries: the coefficients tend to be
smaller for advanced countries (mean=-1.1, median=-1.2) than for emerging and developing
countries (mean=-0.8, median=-0.9.) In other words, headline inflation in advanced
economies has been reverting to core faster. Moreover, once we compare the estimated
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coefficients for the periods of 1990-2000 and 2001-2010, we find that the coefficients for
the advanced countries tended to become smaller. Data restrictions, however, did not allow
us to draw definite conclusions on a similar evolution of the coefficients for the developing
economies.

Advanced Economies, 2001-2010 Emerging and Developing Economies, 2001-2010
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Given the differences in the estimated speeds of reversion of headline inflation to core, we
tested whether there are any correlations between key institutional and macroeconomic
characteristics of economies and the speeds of the reversion. However, we did not find much
evidence of such correlations. There is some evidence that larger food weight in CPI basket
(as one may expect) and higher degree of exchange rate stability were associated with a
lower reversion speed of headline to core inflation. Other institutional and macroeconomic
characteristics, such as trade openness, the degree of financial dollarization, financial
development, labor market flexibility, the presence of an inflation targeting regime, the
degree of central bank autonomy, governance and public debt, were not significantly
correlated with the speed of reversion. Even when we controlled for the development levels
of countries (advanced vs. emerging/developing economies) and examined the correlations
over shorter periods of time, the results remained inconclusive. This may be caused by the
omitted variables problem that we try to address further in the paper.

Headline inflation reverting to core, however, is only one part of the story about the behavior
of inflation. It is also interesting to assess whether core inflation reverted to headline
inflation. If this were the case, it would indicate that shocks to headline inflation, such as
those caused by commodity price spikes, would feed into inflation expectations and price
setting, fueling core inflation and raising a red flag for the policymakers. To study this issue,
we run a regression similar to one estimated before:

core core core headline

T, r, =0+o(rl, — x5 )+, )

If 0 is equal to 0, core does not revert to headline inflation, whereas a coefficient of -1
implies full reversion.
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We can see from the charts below that for some countries the estimated deltas were close to
zero: for 25 out of 62 countries we failed to reject the hypothesis that core inflation is not
reverting to headline.®* However for many countries the evidence suggests the worrisome
presence of second-round effects.

Advanced Economies, 2001-2010 Emerging and Developing Economies, 2001-2010
10 10
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8 8 -
>
S 6 - g 6 -
o o
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Delta Delta

Thus, although in 2001-2010 headline inflation generally tended to revert to core, we find
evidence of second-round effects in both advanced and emerging economies. We now turn to
examining directly how exactly commodity price shocks affected domestic inflation across
the countries.

V. PHILLIPS-CURVE ESTIMATIONS

We estimate country-by-country Phillips curves augmented by commodity prices for the
period 2001-2010, broadly following Hooker (2002) and De Gregorio, Landerretche, and
Neilson (2008).” The dependent variable is 12-month monthly CPI headline inflation'’, and
the independent variables encompass lagged values of inflation to capture inertia in the
inflation process, the current and lagged values of the output gap as a measure of economic
slack, and international food and fuel prices."" For each country, we select the lag length

¥ These 25 countries include both advanced and emerging and developing economies.

? See also Borio and Filardo (2007).

' We choose to focus on headline inflation rather than core inflation since most of the central banks set their
targets in terms of headline inflation.

" Typically, commodity price inflation included into Phillips curves measures the changes in commodity prices
denominated in foreign currency. We estimate specifications with food prices expressed both in U.S. dollars and
converted to domestic currency to account for variations in the exchange rates. The reported results refer to the
ones obtained by using dollar-denominated prices (unless otherwise marked) but the main conclusions are
common to both specifications.
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minimizing the Akaike-criterion. Given the serial correlation induced by overlapping
observations, we compute the standard errors with the Newey-West estimator'.

n m )4 q
WorldFood WorldFuel
T, =a+ Z O, 7, ;i + Z @,_.OutputGap,_, + z 0.7, + Z U7, +&, (3)
=l i=0 i=0 i=0
o6

q
0 Zi=0 v 13
1-Y1, 68

The pass-throughs are then calculated as PTr,oq = o
i=1

and PTfuel =

As expected, and in line with results reported in IMF (2011), we find that commodity price
shocks have stronger effects on domestic inflation in developing countries than in advanced
economies (see charts below). For example, the median long-term pass-through of a

10 percentage point food price shock to domestic inflation for advanced economies is

0.2 percentage points, and about four times larger for emerging and developing economies.
For the fuel price pass-though, the difference in the median values between advanced and
emerging and developing economies is less dramatic, but the dispersion of the pass-through
for developing economies is significantly larger. This could reflect the use of price controls
and subsidies in some of these countries. The results are qualitatively very similar for pass-
throughs of food and fuel price inflation denominated in domestic currency.

International Food Price Pass-through, International Food Price Pass-through,
Advanced Economies Developing Economies
20 20
215 1 157
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'2 We treat the series as stationary on economic and statistical grounds. So Im et al. (2010) provide strong
evidence that world-wide inflation rates are stationary.

1 Strictly speaking, these pass-throughs represent the effect of a permanent change in oil and food price
inflation on CPI inflation. While this may not be conceptually the right measure one would like to obtain, it
represents a good proxy for the size of the transmission of international price shocks in the absence of
cointegrating relationships between price levels. See also IMF (2011).
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Next, we turn to analyzing how country factors affect the pass-through from international
commodity prices to domestic prices. To relate the size of the estimated pass-throughs to the
key country characteristics and policy frameworks, we examine simple bivariate scatter plots

and estimate bivariate regressions."

We find that countries with certain structural
characteristics are more prone to experience
sustained inflationary effects from food and
fuel price shocks. These characteristics
include a high weight of food in the CPI
basket and trade openness of the economy
(both correlations are particularly strong for
the developing economies). These results
came as no surprise, being consistent with the
findings of other empirical studies of this
topic. There is also some indication that the
economies with a higher level of dollarization
are more affected by the international food
price shocks.

In addition, we find that higher central bank
autonomy and better governance are
associated with a smaller impact of
commodity price shocks. However, the
correlation between central bank autonomy
and pass-throughs is less apparent when
international food price shocks are measured
in foreign currency.
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As expected, higher uncertainty about
inflation as measured by a higher standard
deviation of survey inflation expectations
(from Consensus Forecasts) is associated with
a larger pass-through of international food
price shocks.” However, this correlation is
less clear with pass-throughs of food price
inflation measured in foreign currency.

Importantly, only food weight, governance,
and central bank autonomy are significantly
correlated with the size of the pass-throughs
measured in foreign and domestic currencies.

As for the other variables, there is surprisingly
little correlation with the pass-throughs. In
particular, there is little indication that
inflation-targeting countries have lower pass-
throughs.

Panel estimations

While country-by-country estimations
presented so far have the advantage of not
imposing constraints across countries, they
also entail limitations since they only allow for
a limited, cross-sectional analysis of the
relation between the estimated average pass-
throughs and country characteristics. For this
reason, we also take a different route by
conducting panel estimations of augmented
Phillips curves for the whole sample of
countries for the period 2001-2010. Whereas
this approach obviously imposes constraints, it
allows us to study in a richer, dynamic manner
how time-varying country characteristics
influence the pass-through, while also
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controlling for cross-country correlations in the error terms.

1> Consensus Forecasts provide data on expectations for 12-month CPI inflation at the end of the current and at

the end of the next year. To proxy for 12-month inflation expectations, we construct a weighted average of these
two measures, with relative weights dependent on the month of the year (in January, the current end-year
forecast is given full weight, in February 11/12, and so forth.)
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In addition to the traditional output gap measure, we include in the Phillips curve
specification a proxy for marginal costs.'® Since a typical firm in a small open economy is
likely to use imported intermediate goods in production, we approximate real marginal costs
with the deviation of real effective exchange rates (a proxy of the real cost of imported
inputs) from a trend."” As argued by Celasun, Gelos, and Prati (2004), the real effective
exchange rate is not only a measure of marginal costs, it is closely related to domestic
demand pressures: When the real effective exchange rate is above trend, the domestic price
level is below the price level of trading partners (adjusted for the long-run trend), and
demand pressures will emerge to bring the domestic price level toward foreign prices."®

Due to collinearity problems, we limit the interactions included in each regression, and

estimate the following specifications:

VAR

n m )4
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> WorldFuel > WorldFuel ( )
+ Z Gm, T+ Z Az, " - Country _Char,,_ +é¢,

it—j it
J=0 J=0

For a subset of countries we also have survey inflation expectations from Consensus
Forecasts. We carry out separate estimations for this group of countries, including expected
inflation (as measured by the mean of the surveys) in addition to lagged inflation in the
estimations. Furthermore, in these cases we also have information on the dispersion (standard
deviation) of inflation forecasts. Since this measure can serve as a proxy for inflation
uncertainty, we interact it with oil and food price shocks. While the use of survey
expectations has become relatively widespread in recent years (see, among others, Fuhrer
(2011) and Cerisola and Gelos (2009)), employing information on their dispersion in Phillips
curves is not standard and has to our knowledge not yet been carried out in this form.

'® Gali and Gertler (1999) emphasized the role of marginal costs in the Phillips curve.

17 See Celasun, Gelos, and Prati (2004) and Cerisola and Gelos (2009).

'8 Given the endogeneity of the real effective exchange rate, we instrument it with its own lags and a proxy for
foreign demand, the trade-weighted import volume (excluding oil) of industrialized trade partners’ imports.



16

n m )4
r,=a +p-Emx,, + Z 5/[1.’,_]. + Z ¢j0utputGapi‘t_j + Z @, RER _ a’evl.,,_j +
Jj=1 j=0 J=0

)

q

s

WorldFood WorldFuel
+2.0,7,.., +2.97,, té,
J=0 j=0

The estimations were conducted with fixed effects, allowing for heteroskedasticity, serial
correlation and cross-country dependence in the error terms, using the Driscoll and Kraay
(1998) estimator.

In line with the preceding results, the food and fuel price pass-throughs are larger in more
fuel-intensive economies with and those with higher food shares in their CPI baskets. The
results from panel estimations also support the notion that governance matters. Inflation
targeters seem to have somewhat lower inflation, although the effect is modest. The results
also indicate that in an environment of high inflation commodity price shocks have a
substantially higher pass-through to domestic inflation. Below we describe our findings in
detail (see also Table 1):

J The output gap and the marginal cost measure have the expected signs and enter the
regression with significant coefficients. In the specification with inflation
expectations, expected inflation enters significantly, but with a low coefficient
(possibly because some of the key drivers of expected inflation are included as
independent variables).

o Fuel intensity. As expected, the fuel price pass-through is larger in economies that are
more fuel-intensive. For example, a sustained increase of 10 percentage points in
international fuel price inflation would translate into a 0.4 percentage point increase
in inflation in the countries in the top 20" percentile for fuel intensity against 0.01
percentage points in the bottom 20™ percentile.

. Food weight in the CPI basket. Similarly, a higher share of food in the CPI is
associated with a stronger inflationary impact. A 10 percentage point shock to
international food prices, for example, is associated with 1.4 percentage point
increase in inflation in the countries in the top 20" percentile for food share in CPI
basket against only 0.3 percentage points in the bottom 20™ percentile.

o Trade openness. Overall, the effect of higher food and fuel price inflation on
domestic inflation is not stronger in more open economies than in more closed ones.

o Exchange-rate stability. Here, again, the evidence is not statistically significant.

o Labor market flexibility. Indices of labor market flexibility are not significantly

correlated with the inflation impact.

o High inflation environment. The impact of commodity price fluctuations is
substantially larger when inflation already exceeds 10 percent. In countries where
inflation exceeds that threshold, the impact of a 10 percentage point rise in food
inflation translates on average into a 1 percentage point higher CPI inflation than in
countries with lower initial inflation rates.
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Inflation targeting. The estimates reveal a statistically significant, but minor effect of
the presence of I'T regimes on the inflationary impact of commodity price shock. A 10
percentage point increase in international fuel price inflation, for example, is
associated with only a 0.2 percentage point lower long-term inflationary impact for
inflation targeters. The effect of inflation targeting survives the inclusion of indices of
central bank autonomy and governance.

Central Bank autonomy. In line with a priori expectations, the sign of the sum of
interaction coefficients is negative, with higher indices of central bank autonomy
associated with a lower inflationary impact. However, the effect is not statistically
significant.

Governance. Countries with better governance frameworks seem to find it easier to
contain the inflationary impact of food price shocks. This result holds even when
controlling for the presence of IT regimes. For example, in response to an increase in
food inflation by 10 percentage points, a country at the bottom 20" percentile in the
governance rating will experience a 0.9 percentage point higher increase in inflation
than a country in the top 20" percentile.

Dispersion of inflation expectations. The effect is ambiguous and not statistically
significant. In line with a priori expectations, a higher dispersion of inflation
expectations is associated with a bigger inflationary impact of international food price
shocks, but the reverse is true for fuel (although the magnitude of the effect is very
small in the latter case).

Financial development. A higher degree of financial development (as measured by a
larger M3-to-GDP ratio) is associated with a slightly larger impact of commodity
price shocks, contrary to what one may expect (not shown).

Public debt. Higher public debt levels are negatively associated with the size of
transmission of external commodity shocks to domestic inflation (not shown). The
coefficients are significant in both specifications with food and fuel price interaction
terms. This counterintuitive result could stem from an omitted variable bias.
Importers dummy. The coefficients for the interaction terms with fuel and food prices
are not significant (not shown).

Financial development. The ratio of broad money over GDP is not statistically
significantly associated with the inflationary impact of commodity prices.



TABLE 1. PHILLIPS CURVES - PANEL ESTIMATIONS

OIL INTENSITY FOOD WEIGHT TRADE OPENNESS EXCHANGE RATE STABILITY LABOR INFLATION>10 PERCENT
12-MONTH CPI HEADLINE INFLATION FOOD FUEL D FUEL D FUEL D EL D
Coef Std. Err. |Coef Std. Err._[Coef Std. Err. Coef Std. Err. [Coef Std. Err. Coef Std. Err. [Coef Std. Err. Coef Std. Err. [Coef Std. Err._Coef Std. Err.
CPlinflation[-1] 1.28321 ***  0.035[ 1.16452 ***  0.028[ 1.28985 *** 1.28987 *** 0.033( 1.28627 ***  0.034 1.28272 ***  0.033| 1.28988 ***  0.033 1.28915 ***  0.034| 1.28076 ***  0.032 1.27850 ***  0.033]
CPlinflation[-2] -0.23732 ***  0.046| -0.14981 ***  0.035| -0.24378 *** 0.050 -0.24582 ***  0.050| -0.23497 ***  0.051 -0.23425 ***  0.049| -0.24302 ***  0.050 -0.24310 ***  0.051| -0.23874 ***  0.046 -0.23880 ***  0.046
CPlinflation[-3] -0.04522 0.035 -0.06022 0.040| -0.03045 0.038 -0.02804 0.037| -0.03704 0.038 -0.04085 0.038| -0.03570 0.039 -0.03207 0.039| -0.04028 0.036 -0.04062 0.036
CPlinflation[-4] 0.00869 0.035| 0.02332 0.032| -0.00318 0.037 -0.00329 0.037( -0.00229 0.038 0.00918 0.038( 0.00229 0.038  0.00059 0.037 0.01056 0.036 0.01187 0.036
CPlinflation[-5] -0.05458 ** 0.022| -0.03897 ** 0.019| -0.05536 ** 0.025 -0.05564 **  0.025| -0.05478 **  0.025 -0.05988 **  0.025| -0.05670 **  0.025 -0.05781 **  0.025| -0.05716 ** ~ 0.023 -0.05652 **  0.023
SUM|[ 0.95478 *** 0.93884 *** 0.95708 *** 0.95708 *** 0.95719 *** 0.95692 *** 0.95676 *** 0.95675 *** 0.95514 *** 0.95443 ***
Output gap -0.04451 * 0.024 -0.09656 ***  0.030| -0.10087 *** 0.035 -0.10306 ***  0.034| -0.10119 ***  0.034 -0.10262 ***  0.032| -0.10546 ***  0.033 -0.10909 ***  0.035| -0.09275 ***  0.030 -0.09673 ***  0.030
Output gap[-1] 0.06266 ***  0.024| 0.26648 ***  0.067| 0.20215 ** 0.078 0.19809 **  0.077| 0.19999 **  0.077 0.20051 ***  0.073| 0.21536 *** 0.073 0.20856 **  0.080| 0.18049 **  0.070 0.18229 **  0.070
Output gap[-2] -0.18142 ** 0.073| -0.06803 0.071 -0.05588 0.072 -0.06503 0.071 -0.06235 0.068| -0.07947 0.071 -0.06200 0.073| -0.06075 0.066 -0.05590 0.065
Output gap[-3] -0.00327 0.053( -0.15618 ** 0.070 -0.16520 **  0.069| -0.15446 **  0.070 -0.15856 **  0.067| -0.15485 **  0.071 -0.15935 **  0.071| -0.12666 * 0.066 -0.12992 * 0.065
Output gap[-4] 0.15867 ** 0.068| 0.22471 *** 0.077 0.22207 ***  0.076| 0.21909 ***  0.077 0.21967 ***  0.075| 0.22303 *** 0.076 0.21862 ***  0.078| 0.18665 **  0.075 0.18513 **  0.075
Output gap[-5] -0.21950 ** 0.091| -0.07548 ** 0.036 -0.07040 * 0.036| -0.07198 * 0.037 -0.07006 * 0.036| -0.07098 * 0.036 -0.07107 * 0.037| -0.06838 ** 0.033 -0.06611 * 0.034]
Output gap[-6] 0.10776 ** 0.044]
SUM| 0.01815 *** 0.03215 *** 0.02630 *** 0.02562 *** 0.02641 *** 0.02658 *** 0.02763 *** 0.02566 *** 0.01860 ** 0.01878 **
REER gap -5.84833 ***  0.874f -3.58203 ***  (0.579| -5.87228 *** 0.844 -5.85642 ***  0.852| -5.93414 ***  0.860 -5.85540 ***  0.841| -5.86416 ***  0.860 -5.89132 ***  0.867| -5.76113 ***  0.816 -5.75546 ***  0.817
REER gap[-1] 2.15233 ** 0.923| 1.69305 ***  0.630| 2.25124 ** 0.970 2.24693 **  0.980| 2.14056 **  0.930 2.09466 **  0.960| 2.24991 **  0.977 229704 **  0.991| 2.11735**  0.931 2.10578 **  0.925
REER gapl[-2] 2.17159 *** 0.818 1.08607 1.242 1.05718 1.242| 1.19178 1.231 1.16663 1.231] 1.05379 1.224 1.00280 1.241| 0.93852 1.195 0.92488 1.192]
REER gap[-3] 0.03293 0.796 0.05806 0.793( 0.08088 0.802 -0.05889 0.784( -0.04539 0.791 0.01376 0.794| 0.22541 0.782  0.21546 0.781
REER gap[-4] 1.15226 * 0.603 1.14297 * 0.608( 1.16061 * 0.593 1.24423 **  0.592 1.18105 * 0.600 1.18231 * 0.611f 1.19108 **  0.573 1.19929 **  0.569
SUM| -1.52441 *** -1.88898 *** -1.34978 *** -1.35128 *** -1.36031 *** -1.40877 *** -1.42480 *** -1.39542 *** -1.28877 *** -1.31005 ***
Food inflation 0.00316 ***  0.001f -0.00262 0.003 -0.00226 0.005 0.00521 * 0.003( 0.00504 * 0.003 -0.00839 0.006| 0.00374 ***  0.001 0.00675 **  0.003
Food inflation[-1] 0.00623 * 0.003 0.00938 0.006 0.00590 * 0.003  0.00006 0.004| -0.00006 0.005 0.00197 0.005 -0.00431 0.003
Food inflation[-2] -0.00873 ** 0.004 -0.00731 * 0.004| -0.00759 * 0.004 -0.00606 0.004| -0.00677 0.004 0.01774 * 0.009]
Food inflation[-3] 0.01204 ** 0.005 0.01252 **  0.006| 0.01126 **  0.005 0.00994 * 0.005( 0.01150 **  0.005 0.01272 **  0.005
Food inflation[-4] -0.00772 ** 0.004 -0.01953 ***  0.007| -0.00780 * 0.004 -0.00605 * 0.003( -0.00743 **  0.004 -0.04447 ***  0.017
Food inflation[-5] 0.01498 * 0.008| 0.04101 ** 0.016
Food inflation[-6] -0.00616 0.006 -0.02267 * 0.012
SUM| 0.00316 *** -0.00262 0.00181 0.00163 0.00177 0.00310 * 0.00228 * -0.00208 0.00374 *** 0.00244 **
Fuel inflation 0.00453 ***  0.001f 0.00667 ***  0.001| 0.00653 *** 0.001 0.00621 ***  0.001| 0.00483 *** 0.002 0.00609 *** 0.001| 0.00618 *** 0.001 0.00615 ***  0.001| 0.00633 *** 0.001 0.00590 ***  0.001
Fuel inflation[-1] -0.00167 0.001| -0.00109 0.001( -0.00105 0.001 -0.00059 0.001( -0.00104 0.001 -0.00080 0.001( -0.00597 **  0.003 -0.00073 0.001( -0.00168 0.001 -0.00089 0.001
Fuel inflation[-2] -0.00374 *** 0.001] -0.00484 *** 0.001| -0.00449 *** 0.001 -0.00456 ***  0.001| 0.00144 0.003 -0.00442 ***  0.001| 0.00631 0.006 -0.00434 ***  0.001| -0.00398 ***  0.001 -0.00394 ***  0.001]
Fuel inflation[-3] 0.00158 ** 0.001 -0.00436 **  0.002 -0.00749 **  0.004
SUM| -0.00088 0.00232 *** 0.00098 0.00106 * 0.00087 0.00087 -0.00097 0.00108 * 0.00067 0.00107 **
Food weight*(Fuel or Food inf.) 0.00030 ** 0.000]
SUM 0.00030 **
Oil intensity*(Fuel or Food inf.) 0.00039 ***  0.000|
SUM| 0.00039 ***
Openness*(Fuel or Food inf.) 0.00000 0.000003 0.00007 ** 0.000
Openness[-1]*(Fuel or Food inf.) -0.00009 ** 0.000]
Openness[-4]*(Fuel or Food inf.) 0.00012 ** 0.000
Openness[-5]*(Fuel or Food inf.) -0.00015 ** 0.000]
Openness[-6]*(Fuel or Food inf.) 0.00007 * 0.000
SUM 0.00000 0.00010
Exchange rate stability*(Fuel or Food inf.) 0.00299 * 0.002
Exchange rate stability [-2]*(Fuel or Food inf.) -0.01026 ***  0.004
Exchange rate stability [-3]*(Fuel or Food inf.) 0.00769 ** 0.003 -0.00026 0.002]
SUM 0.00043 -0.00026
Labor*(Fuel or Food inf.) 0.00205 ***  0.001|
Labor[-1]*(Fuel or Food inf.) 0.00087 ** 0.000 -0.00430 ***  0.001|
Labor[-2]*(Fuel or Food inf.) -0.00188 **  0.001 0.00599 **  0.003|
Labor[-3]*(Fuel or Food inf.) 0.00134 ** 0.001 -0.00692 ** 0.003|
Labor[-4]*(Fuel or Food inf.) 0.00393 ** 0.002]
SUM 0.00033 0.00076
Inflation>10 percent*(Fuel or Food inf.)
Inflation>10 percent[-1]*(Fuel or Food inf.) 0.00244 * 0.001 0.00858 ***  0.003|
SUM 0.00244 * 0.00858 ***
Constant 0.176 ***  0.038] 0.184 ***  0.039] 0.170 *** 0.037 0.16589 ***  0.038 0.171 ***  0.037 0.166 ***  0.037| 0.166 ***  0.037 0.165 ***  0.038] 0.173 ***  0.038 0.176 ***  0.037|
Number of obs 7369 5128 6603 6603 6459 6645 6565 6482 7371 7371
of groups 65 62 65 65 64 64 65 65 65 65
R2 0.974 0.956 0.974 0.97430 0.974 0.974 0.974 0.974 0.974 0.974
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INFLATION TARGETING CBAUTONOMY GOVERNANCE INFLATION TARGETING AND GOVERNANCE INFLATION TARGETING AND CB AUTONOMY | INFLATION EXPECTATIONS AND DEVIATIONS
12-MONTH CPI HEADLINE INFLATION FUEL FOOD FUEL FOOD FUEL FOOD FUEL FOOD FUEL FOOD FUEL FOOD
Coef Std. Err._Coef Std. Err. |Coef Std. Err._Coef Std. Err. [Coef Std. Err. Coef Std. Err. [Coef Std. Err. Coef Std. Err. [Coef Std. Err. Coef Std. Err. [Coef Std. Err. Coef Std. Err.
CPlinflation[-1] 1.28708 *** 0.032  1.28235 *** 0.032] 1.29700 ***  0.035 129754 ***  0.034] 129959 ***  0.033 1.29938 ¥***  0.033] 1.29949 ***  0.033 129620 ***  0.033] 1.29644 ***  0.035 1.29700 ***  0.034] 117501 ***  0.030 1.18038 ***  0.030]
CPlinflation[-2] -0.23456 *** 0.047 -0.24036 *** 0.046 -0.25510 ***  0.051 -0.25985 ***  0.051 -0.26049 ***  0.046 -0.25997 ***  0.048| -0.26037 ***  0.046 -0.25726 ***  0.047| -0.25412 ***  0.051 -0.25974 ***  0.051f -0.14810 ***  0.042 -0.15749 ***  0.039
CPlinflation[-3] -0.02604 0.040 -0.04041 0.036| -0.02974 0.039 -0.02321 0.038] -0.02425 0.036 -0.02126 0.035| -0.02418 0.036 -0.02591 0.035| -0.02912 0.039 -0.02311 0.037| -0.10082 ***  0.031 -0.11213 ***  0.031
CPlinflation[-4] -0.06958 *** 0.022 0.01351 0.035| -0.00883 0.036 -0.00784 0.036] -0.00911 0.037 -0.01089 0.038| -0.00915 0.037 -0.00503 0.037| -0.00986 0.037 -0.00782 0.036] 0.08519 ***  0.027 0.07891 ***  0.028]
CPlinflation[-5] -0.05921 ** 0.023| -0.04661 ** 0.023  -0.04954 ** 0.023| -0.04843 * 0.024 -0.04942 * 0.025( -0.04848 * 0.025 -0.05062 ** 0.025( -0.04631 * 0.024 -0.04932 ** 0.023| -0.10239 ***  0.022 -0.02661 0.032
CPlinflation[-6] -0.05749 ** 0.025)
SUM[ 0.95690 *** 0.95588 *** 0.95672 *** 0.95711 *** 0.95730 *** 0.95783 *** 0.95730 *** 0.95738 *** 0.95703 *** 0.95701 *** 0.90889 *** 0.90557 ***
Output gap -0.09557 *** 0.030 -0.10112 *** 0.030 -0.08949 ***  0.029 -0.09344 ***  0.031] -0.06416 * 0.033 -0.08984 ***  0.034| -0.06424 * 0.033 -0.09593 ***  0.033| -0.09551 *** ~ 0.030 -0.09404 ***  0.031| -0.06479 0.046
Output gap[-1] 0.18654 *** 0.069 0.21337 *** 0.074| 0.17243 ** 0.069  0.17827 ** 0.073] 0.12135 * 0.072  0.17976 ** 0.077[ 0.12111 * 0.072  0.18742 ** 0.075[ 0.17933 ** 0.070 0.17863 ** 0.073| 0.20168 ** 0.091 0.08139 ** 0.035)
Output gap[-2] -0.05963 0.064 -0.11502 0.085| -0.05977 0.067 -0.05934 0.068] -0.02120 0.066 -0.05195 0.070| -0.02108 0.066 -0.05519 0.068| -0.05742 0.066 -0.05924 0.068| -0.11511 0.083 -0.06954 0.070]
Output gap[-3] -0.14377 ** 0.065 -0.09916 0.073| -0.11881 * 0.066 -0.12056 * 0.066] -0.09684 0.063 -0.15736 ** 0.071| -0.09613 0.063 -0.16079 ** 0.067| -0.12689 * 0.066 -0.12079 * 0.066| -0.03626 0.070  0.00502 0.064
Output gap[-4] 0.19436 ** 0.075  0.24475 *** 0.089| 0.17961 ** 0.074  0.18021 ** 0.074f  0.08798 ** 0.041 0.21692 ***  0.078| 0.08709 ** 0.041 022047 ***  0.076| 0.18323 ** 0.075 0.18059 ** 0.074[ 0.18481 * 0.096 0.14015 0.088
Output gap[-5] -0.06065 * 0.034 -0.19273 * 0.103| -0.06489 * 0.033 -0.06352 * 0.033] -0.06942 * 0.036) -0.07021 * 0.036 -0.06222 * 0.033 -0.06418 * 0.033| -0.25376 ** 0.120 -0.24103 ** 0.117|
Output gap[-6] 0.07291 0.049 0.11999 ** 0.056 0.12289 ** 0.057|
SUM| 0.02128 *** 0.02300 *** 0.01907 ** 0.02161 *** 0.02713 *** 0.02811 *** 0.02675 *** 0.02577 *** 0.02052 *** 0.02097 *** 0.03657 *** 0.03887 ***
REER gap -5.80452 *** 0.812 -5.75152 *** 0.818| -5.68490 ***  0.783 -5.67022 ***  0.779| -5.75061 ***  0.812 -5.78497 ***  0.835| -5.76141 ***  0.809 -5.83970 ***  0.824| -5.72381 ***  0.779 -5.69241 ***  0.773[ -3.18505 ***  0.496 -3.15542 ***  0.462|
REER gap[-1] 2.18248 ** 0.954  2.12520 ** 0.945 2.09885 ** 0919  2.07593 ** 0913  2.06308 ** 0.960 217315 ** 0.961( 2.06662 ** 0.960 2.12575 ** 0.959( 2.12280 ** 0923  2.07564 ** 0.915| 1.06260 0.753  0.91677 0.866|
REER gap[-2] 0.95528 1213 0.87786 1.191] 1.01783 1212 0.99327 1190( 1.08178 1216 116751 1.233( 1.09116 1214 1.23046 1.219| 0.98732 1204 1.00844 1.186( -0.45343 0.713 -0.75178 0.749
REER gap[-3] 0.35173 0.802  0.24201 0.781| 0.13672 0.791  0.18152 0.774)  0.08782 0.771 -0.06566 0.788| 0.10067 0.770 -0.09932 0.782| 0.19894 0.788  0.20800 0.775| 1.50865 * 0.756 1.98288 * 1.136]
REER gap[-4] 0.91748 0.563  1.19561 ** 0.552 1.11091 * 0.586  1.08291 * 0.598|  1.18269 * 0.610 1.23783 ** 0.606[ 1.21715 * 0.615  1.30825 ** 0.607| 1.15025 * 0.602 1.14195 * 0.603| -1.09760 ** 0.437 -1.17401 ***  0.389)
REER gap[-5] -0.52461 0.599 -0.26492 0.547|
REER gap[-6] 1.26765 ***  0.432 1.07591 ** 0.446)
SUM| -1.39754 *** -1.31084 *** -1.32058 *** -1.33659 *** -1.33524 *** -1.27213 *** -1.28582 *** -1.27457 *** -1.26450 *** -1.25838 *** -1.42179 *** -1.37056 ***
Food inflation 0.00650 ** 0.003  0.00603 ** 0.003| 0.00376 ***  0.001  0.00533 * 0.003] 0.00455 0.003[ 0.00584 ** 0.003  0.00535 * 0.003| 0.00135 0.001
Food inflation[-1] -0.00132 0.004 0.004 -0.00023 0.004f  0.00828 ** 0.003 0.01515 ** 0.006| 0.00830 ** 0.003 0.00218 0.004| -0.00086 0.004 -0.00023 0.004 0.00469 0.003]
Food inflation[-2] -0.00478 0.004 0.005 0.01131 0.009| -0.01035 ** 0.004 -0.01010 ** 0.004( -0.01036 ** 0.004 -0.00887 ** 0.004| -0.00433 0.004 0.01120 0.009] -0.00834 * 0.004
Food inflation[-3] 0.00833 * 0.005 0.006 -0.01903 0.013|  0.01093 ** 0.005 0.01206 ** 0.005( 0.01090 ** 0.005 0.03006 ***  0.009| 0.00755 * 0.004 -0.01895 0.013] 0.00395 0.003]
Food inflation[-4] -0.00578 * 0.003 0.004 0.02937 ** 0.014| -0.00657 * 0.004 -0.00705 ** 0.003( -0.00648 * 0.004 -0.02056 ** 0.009| -0.00547 * 0.003  0.02991 ** 0.014]
Food inflation[-5) -0.03455 ** 0.017] 0.00053 0.004 -0.03449 ** 0.017]
Food inflation[-6] 0.01579 * 0.008] 0.00212 0.004 0.01574 * 0.008]
SUM| 0.00295 ** 0.00500 *** 0.00376 *** 0.00798 ** 0.00229 * 0.01006 *** 0.00237 ** 0.01000 *** 0.00273 ** 0.00853 ** 0.00135 0.00030
Fuel inflation 0.00601 *** 0.001  0.00592 *** 0.001| 0.00642 *** 0001 000622 *** 0001 0.00701 ***  0.001 0.00694 ***  0.001] 0.00700 ***  0.001 0.00641 ***  0.001 0.00613 *** ~ 0.001 0.00621 ***  0.001| 0.00742 ***  0.001 0.00763 ***  0.001]
Fuelinflation[-1] -0.00081 0.001 -0.00105 0.001| -0.00115 0.001 -0.00134 0.001] -0.00193 0.001 -0.00175 0.001| -0.00192 0.001 -0.00115 0.001| -0.00090 0.001 -0.00133 0.001] -0.00317 ** 0.001 -0.00286 ** 0.001
Fuelinflation[-2] -0.00430 *** 0.001 -0.00363 *** 0.001| 0.00170 0.002 -0.00373 ***  0.001f -0.00391 ***  0.001 -0.00414 ***  0.001| -0.00391 ***  0.001 -0.00437 ***  0.001 0.00212 0.002 -0.00373 ***  0.001| -0.00344 *** 0,001 -0.00299 ** 0.001
Fuelinflation[-3] -0.00106 0.001 -0.00437 * 0.002 -0.00102 0.001 -0.00103 0.001 -0.00593 ** 0.002 0.00192 0.001  0.00012 0.001
Fuelinflation[-4] 0.00232 ** 0.001 0.00788 ** 0.003 0.00760 ** 0.003 0.00182 * 0.001 -0.00218 0.002 -0.00109 0.002
Fuelinflation[-5] -0.00571 * 0.003 -0.00572 * 0.003 0.00006 0.002 -0.00066 0.002
Fuel inflation[-6] 0.00170 * 0.001 0.00215 ** 0.001
SUM[ 0.00217 *** 0.00123 ** 0.00260 ** 0.00115 * 0.00233 * 0.00105 * 0.00203 0.00089 0.00324 ** 0.00115 * 0.00230 *** 0.00230 ***
Inflation targeting*(Fuel or Food inf.)
Inflation targeting[-4]*(Fuel or Food inf.) -0.00092 * 0.000 -0.00956 ** 0.004 -0.00085 * 0.000 -0.00099 ** 0.000 -0.00263 * 0.001]
Inflation targeting(-6]*(Fuel or Food inf.) -0.00237 * 0.001
SUM| -0.00092 * -0.00321 ** -0.00085 * -0.00237 * -0.00099 ** -0.00263 *
CB Autonomy*(Fuel or Food inf.)
CB Autonomy[-2]*(Fuel or Food inf.) -0.00963 ***  0.003 -0.02275 * 0.012] -0.00981 ***  0.003 -0.02258 * 0.012]
CB Autonomy[-3]*(Fuel or Food inf.) 0.00748 * 0.004  0.03647 ** 0.018] 0.00811 ** 0.004 0.03639 * 0.018]
CB Autonomy([-4]*(Fuel or Food inf.) -0.05108 ** 0.021] -0.04982 ** 0.021]
CB Autonomy[-5]*(Fuel or Food inf.) 0.05476 ** 0.022] 0.05465 ** 0.022]
CB Autonomy[-6]*(Fuel or Food inf.) -0.02439 ** 0.012] -0.02427 ** 0.012]
SUM -0.00215 -0.00699 -0.00170 -0.00563
Governance*(Fuel or Food inf.)
Governancel[-1]*(Fuel or Food inf.) -0.00208 ** 0.001]
Governance[-3]*(Fuel or Food inf.) -0.00460 ** 0.002]
Governance[-4]*(Fuel or Food inf.) -0.00169 ** 0.001 -0.00150 ** 0.001 0.00321 * 0.002]
Governance[-5]*(Fuel or Food inf.) 0.00144 ** 0.001 0.00145 ** 0.001
SUM| -0.00169 -0.00208 ** -0.00150 -0.00139 **
Inflation expectations 0.04108 ***  0.011 0.04131 ***  0.011
Stdev of inf. expectations*(Fuel or Food inf.)
Stdev of inf. expectations[-1]*(Fuel or Food inf.) 0.00142 ** 0.001
Stdev of inf. expectations[-2]*(Fuel or Food inf.) 0.00386 ***  0.001
Stdev of inf. expectations[-3]*(Fuel or Food inf.) -0.00336 ** 0.001 -0.00338 ** 0.001]
Stdev of inf. expectations[-4]*(Fuel or Food inf.) 0.00180 ** 0.001
SUM| -0.00014 0.00047
Constant 0.155 *** 0.036 0.167 *** 0.036 0.166 ***  0.036 0.168 ***  0.036| 0.162 ***  0.036 0.166 ***  0.037| 0.162 ***  0.036 0.160 ***  0.037| 0.163 ***  0.036 0.168 ***  0.036) 0.140 ***  0.049 0.157 ***  0.053
Number of obs 7374 7368 7251 7251 6750 6558 6750 6684 7251 7251 3432 3450
Number of groups 65 65 64 64 64 64 64 64 64 64 4 41
R2 0.974 0.974 0.975 0.975 0.975 0.975 0.975 0.975 0.975 0.975 0.958 0.957

61
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VI. The 2008 Commodity-Price Shock

While the analysis so far has covered longer time periods, the dynamics of economic
variables may be different around the large shocks. Moreover, pass-through estimations may
suffer from various problems, including measurement issues and difficulties in specifying
adequate Phillips curves for developing countries in the presence of recurrent structural
breaks. These problems are less severe International Food and Fuel Price Indices

when focusing on an ‘event study’ 250
surrounding a large shock. Therefore, we
examine the 2008 commodity-price shock
episode in more detail, to assess how 150 -
countries coped with this large increase in
international prices. We compute both the 100 -
changes in headline and core inflation six
months before and after the peak of
international food and fuel price inflation in
March 2008, and explore the extent to 3an-80 Jan85 Jan90 Jan95 Jan00 Jan05 Jan-10
which they are related to the country-level

variables discussed earlier."”
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Changes in headline inflation

As expected, countries with higher food shares in their CPI baskets confronted stronger
inflationary pressures (Table 2). However, variables proxying for the importance of fuel in
the economy and the CPI were not consistently correlated with the inflationary impact. On
the other hand, the energy intensity of the economies in the sample is positively associated
with the experienced increase in headline inflation, at least in some specifications. Similarly,
to some extent, the inflationary impact was weaker for fuel importers, as expected.” We are
not able to capture any significant effect of demand conditions; the output gap does not enter
significantly in any of the regressions. We did not find any correlation with our measure of
labor market flexibility, either.

The pre-existing inflation environment was key in determining the impact of the international
commodity price shock on domestic prices: in line with Taylor’s (2000) argument and the
findings from the panel regressions, countries with higher initial inflation levels experienced
a much more marked increase in CPI inflation. The effect is sizeable: a country that had a

' Habermeier et al (2009) examine some pairwise correlations of country characteristics and policy variables,
with the accumulated headline inflation from Dec 2006 through June 2008. Similarly, Pistelli and Riquelme
(2010) analyze the impact of the commodity price boom-and-bust cycle during 2007 and 2008 with a sample of
44 countries focusing on a few structural variables.

*The same was not true for food importers.
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headline inflation of, say, 3 percent in early 2007 saw on average a 1.5-2.5 percentage point
lower rise in inflation than a country with an initial inflation of 8 percent.

Countries with more autonomous central banks saw a weaker increase in CPI inflation
around the commodity price shock. However, interestingly, there is no statistically significant
difference between the performances of inflation targeting versus non-inflation targeting
economies.

Not surprisingly, the policy reaction around the shock also mattered: countries with a tighter
monetary stance — as measured by their real short-term interest rates and the change in the
nominal effective exchange rate— experienced lower hikes in inflation rates. This was also the
case for economies where fiscal policy was tighter.”!

The dispersion of Consensus Forecasts survey projections for inflation in 2008 (measured as
the standard deviation across forecasters at end-2007) estimates is positively correlated with
inflation outcomes, but this is driven mainly by two outliers.

Changes in core inflation

A possibly more relevant issue is to understand differences in the transmission of commodity
price shocks to core inflation. As discussed earlier, more credible monetary frameworks
should help contain food and fuel price spillovers to core inflation.

Here, the impact was clearly lower in developing countries with more autonomous central
banks, and to some extent in countries with better governance structures (Table 3). The effect
is economically significant: raising the degree of autonomy from the bottom to the top fifth
percentile of the index distribution would on average be associated with a 3.5 percentage
point lower increase in core inflation. However, again there is no evidence of a stronger
performance of inflation targeters.

Similarly as in the case of headline inflation, the food share in the CPI is positively correlated
with the impact on core inflation. However, this is not the case for proxies of the role of fuel.

The transmission to core inflation was stronger for countries with higher CPI inflation levels.
Policy variables do not enter significantly the regressions, except for the degree of exchange
rate movements, with appreciations of the nominal effective exchange rate associated with a
lower impact on core inflation.

*! Neither the change in real interest rates nor the fiscal impulse (measured as the change in the structural fiscal
balance) was statistically significantly associated with inflation outcomes. The growth in money aggregates did
not enter the regressions in a consistently statistically significant manner, either.



TABLE 2. CHANGE IN HEADLINE INFLATION AROUND 2008 SHOCK

Dependent Variable: Change in 12-month CPI headline inflation between September 2007 and September 2008

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
Including Policy Variables
Food Weightin CPI 0.0013 ** 0.0011 ** 0.0009 ** 0.0007 * 0.0005 0.0009 **
(0.0004) (0.0004) (0.001) (0.000) (0.0004) (0.0004)
Fuel Importer -0.029 ** -0.026 ** -0.02 * -0.014
Dummy (0.012) (0.012) (0.011) (0.011)
IT Dummy -0.012
(0.011)
Lagged Inflation 0.5 *** 0.48 ** 0.39 *** 0.31 ** 0.36 *** 0.49 ***
(0.130) (0.130) (0.120) (0.140) (0.110) (0.100)
CB Autonomy/1 -0.06 ** -0.04 * -0.06 ** -0.04 -0.04
(0.03) (0.02) (0.030) (0.030) (0.023)
Energy Intensity 0.33 ** 0.2 0.33 * 0.21
(0.14) (0.150) (0.180) (0.140)
Governance -0.004
(0.005)
ST Real Interest Rate -0.002 ** -0.003 *** -0.003 **
(0.001) (0.001) (0.001)
2007 Fiscal Structural -0.003 *
Balance (0.002)
Change in NEER/2 -0.18 *** -0.18 ***
(0.060) (0.060)
Obs. 66 66 66 66 65 77 63 45 63 65
R-squared 0.12 0.2 0.21 0.35 0.37 0.4 0.42 0.55 0.51 0.4

Standard errors in parentheses. *** denotes p-value<0.01, **denotes p-value<0.05, * denotes p-value<0.10

/1 Orthogonalized component to central bank autonomy when the latter variable is included in the regression.
/2 Increase implies appreciation

(44



TABLE 3. CHANGE IN CORE INFLATION AROUND 2008 SHOCK

Dependent Variable: Change in 12-month CPI core inflation between September 2007 and September 2008

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
Including Policy Variables
Food Weight in CPI 0.0009 *** 0.0009 *** 0.0009 ** 0.0007 ** 0.0004 0.0009 ***
(0.0003) (0.0003) (0.0003) (0.0003) (0.0003) (0.0002)
Fuel Importer Dummy 0.0046 0.005 0.007 0.012
(0.010) (0.010) (0.010) (0.010)
IT Dummy -0.004
(0.010)
Lagged CPI Inflation 0.38 *** 0.44 *** 0.55 *** 0.55 *** 0.52 *** 0.22 **
(0.13) (0.13) (0.12) (0.15) (0.12) (0.10)
CB Autonomy/1 -0.07 *** -0.06 ** -0.08 *** -0.07 ** -0.07 ***
(0.02) (0.02) (0.02) (0.03) (0.03)
Energy Intensity 0.225 0.203 0.183 0.232
(0.16) (0.17) (0.18) (0.17)
Governance -0.01 **
(0.004)
ST Real Interest Rate -0.001 -0.001 -0.001
(0.001) (0.001) (0.001)
Fiscal Structural Balance -0.001
(0.001)
Change in NEER/2 -0.07 -0.19 ***
(0.054) (0.033)
Obs. 48 48 48 48 47 54 38 31 38 48
R2 0.16 0.16 0.17 0.30 0.38 0.51 0.59 0.60 0.61 0.60

Standard errors in parentheses. *** denotes p-value<0.01, **denotes p-value<0.05, * denotes p-value<0.10

/1 Orthogonalized component to central bank autonomy when the latter variable is included in the regression.
/2 Increase implies appreciation.
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VII. CONCLUSIONS

This study has carried out an extensive assessment of the effects of international commodity
price shocks on domestic inflation across a wide range of countries, using a variety of
methods. A few lessons can be drawn:

o Countries with certain structural characteristics are more prone to experience
sustained inflationary effects from commodity price shocks. These characteristics
include a high weight of food in the CPI basket and a high oil intensity of the
economy. Around the 2008 shock, net fuel importers also faced somewhat lower
inflationary pressures, in line with terms of trade effects.

o Countries can, however, influence the degree to which domestic inflation reacts to
international commodity price movements: better overall governance, greater central
bank autonomy, and, to a lesser extent, the adoption of inflation targeting frameworks
seem to help anchor inflation expectations and reduce second-round effects.
However, the evidence suggests that the overall confidence in institutions may be
more important than whether a country declares itself formally as an inflation targeter
or not.

o Policy actions also matter: around the 2008 commodity shock, tighter monetary
policy (as measured by the real interest rate) helped contain the inflationary impact.
To a lesser degree, this is also true for tight fiscal policy.

J If inflation is already relatively high to begin with, commodity price shocks have a
substantially higher pass-through to domestic inflation.

Further research could examine more systematically the formation of inflation expectations
around commodity price shocks and their influence in shaping inflation dynamics; more
work using microeconomic information on price movements around such shocks could also
lead useful insights.



27

REFERENCES

Arnone, Marco; Laurens, Bernard; Segalotto, Jean-Frangois; Sommer, Martin, 2007, “Central
Bank Autonomy: Lessons from Global Trends,” IMF Working Paper 07/88
(Washington: International Monetary Fund).

Bailliu, Jeannine and Eiji Fujii, 2004, “Exchange Rate Pass-Through and the Inflation
Environment in Industrialized Countries: An Empirical Investigation,” Bank of
Canada, Working Paper 2004-21.

Baumeister, C., G. Peersman and I. Van Robays (2010), ‘The economic consequences
of oilshocks: Differences across countries and time’, in R. Fry, C. Jones and C.
Kent (eds), Inflation in an Era of Relative Price Shocks, Reserve Bank of Australia,
91-128.

Blanchard, Olivier, and Jordi Gali, 2007, “The Macroeconomic Effects of Oil Price Shocks:
Why are the 2000s so Different from the 1970s?””, NBER Working Paper No. 13368.

Borio, Claudio and Andrew Filardo, 2007, “Globalisation and inflation: New cross-country
evidence on the global determinants of domestic inflation,” BIS Working Paper
No. 227, Bank for International Settlements.

Brito, Ricardo D. and Brianne Bystedt, 2010, “Inflation Targeting in Emerging Economies:
Panel Evidence,” Journal of Development Economics 91, pp. 198-210.

Burstein, Ariel, Eichenbaum, Martin, Rebelo, Sergio, 2007. "Modeling exchange rate
passthrough after large devaluations," Journal of Monetary Economics, Elsevier,
Vol. 54(2), pages 346368, March.

Catao, Luis, and Roberto Chang, 2010, “World Food Prices and Monetary Policy,” NBER
Working Paper 16563.

Cecchetti, Stephen C. and Richhild Moessner, 2008, “Commodity Prices and Inflation
Dynamics,” BIS Working Paper.

Celasun, Oya, Gaston Gelos, and Alessandro Prati, 2004, “Obstacles to Disinflation: What is
the Role of Fiscal Expectations?,” Economic Policy, October 2004.

Cerisola, Martin and Gaston Gelos, 2009, “What Drives Inflation Expectations in Brazil? —
An Empirical Analysis,” Applied Economics, May 2009.

Chen, Shiu-Sheng, 2009, “Oil Price Pass-Through into Inflation,” Energy Economics,
Vol. 31, pp. 126-33.

Clark, T (2001): “Comparing measures of core inflation”, Federal Reserve Bank of Kansas
City Economic Review, Vol. 86, No 2, pp 5-31.



28

De Gregorio, José, Oscar Landerretche, and Christopher Neilson, 2007, “Another Pass-
Through Bites the Dust? Oil Prices and Inflation,” Economia, Vol. 7, No. 2,
pp. 155-208.

Driscoll, J. C. and A. C. Kraay, 1998, “Consistent Covariance Matrix Estimation with
Spatially Dependent Panel Data,” Review of Economics and Statistics 80, pp. 549—60.

Fuhrer, Jeffrey, 2011, “The Role of Expectations in U.S. Inflation Dynamics,” Federal
Reserve Bank of Boston, Working Paper 11-11.

Gwartney, James, Robert Lawson, and Seth Norton, 2010, “Economic Freedom of the
World: 2008 Annual Report,” Vancouver, BC: The Fraser Institute.

Habermeier, Karl, Inci Otker-Robe, Luis Jacome, Alessandrom Giustiniani, Kotaro Ishi,
David Vavra, Turgut Kisinbay, and Francisco Vazquez, 2009, “Inflation Pressures
and Monetary Policy Options in Emerging and Developing Countries: A Cross
Regional Perspective,” IMF Working Paper 09/01 (Washington: International
Monetary Fund).

Hakura, Dalia, 2005, “Are Emerging Market Countries Learning to Float?,” IMF Working
Paper (Washington: International Monetary Fund).

Hooker, Mark, 2002, “Are Oil Shocks Inflationary? Asymmetric and Nonlinear
Specifications versus Changes in Regime,” Journal of Money, Credit, and Banking,
34 (2), 540-61.

International Monetary Fund, 2008, “World Economic Outlook,” October (Washington:
International Monetary Fund).

, 2011, “World Economic Outlook,” October (Washington: International
Monetary Fund).

Kim, M., Beladi, H.,2005, “Is free trade deflationary?.” Economics Letters, 89, pp. 343—-349.

Levy Yeyati, Eduardo, “Financial Dollarization: Evaluating the Consequences,” Economic
Policy, January 2006, pp. 61-118.

Lora, Eduardo, Andrew Powell, and Pilar Tavella, 2010, “How Will the Food Price Shock
Affect Inflation in Latin America and the Caribbean?,” IDB Policy Brief IDB-PB-
120.

Neely, Christopher J. and David E. Rapach, 2011, “International Comovements in Inflation
Rates and Country Characteristics,” Journal of International Money and Finance, 30,
pp. 1471-1490.

Pain, Nigel, Koske, Isabell, Sollie, Marte, 2006, “Globalisation and Inflation in the OECD
Economies,” Working Paper, Economics Department, OECD.



29

Pedersen, M. (2010), “Propagation of inflationary shocks in Chile and an international
comparison of propagation of shocks to food and energy prices”, Working Paper
No. 566, Central Bank of Chile.

Pistelli, A. and V. Riquelme (2010), “Auge y caida de precios de commodities y su impacto
sobre precios domésticos: Comparacion internacional”, Working Paper No. 567,
Central Bank of Chile.

Rigobon, R., 2010, “Commodity prices pass-through”, Working Paper No. 572, Central Bank
of Chile.

Romer, D., 1993, “Openness and inflation: theory and evidence,” Quarterly Journal of
Economics, 58, 869-903.

Roger, Scott, 2009, “Inflation Targeting at 20: Achievements and Challenges,” IMF Working
Paper 09/236 (Washington: International Monetary Fund).

Rogoff, Kenneth, Husain, Aasim M., Mody, Ashoka, Brooks, Robin, and Oomes, Nienke,
2004, “Evolution and Performance of Exchange-Rate Regimes,” Occasional Paper
No. 229, International Monetary Fund (Washington: International Monetary Fund).

Saizar, Ana Carolina, Chalk, Nigel, 2008, “Is Monetary Policy Effective When Credit is
Low?”, IMF Working Paper 08/288 (Washington: International Monetary Fund).

So Im, Kyung, Lee, Junsoo, Tieslau Margie, 2010 “Stationarity of Inflation: Evidence from
Panel Unit Root Tests with Trend Shifts” 20th Annual Meetings of the Midwest
Econometrics Group, Oct 1-2, 2010

Taylor, John, 2000, “Low Inflation, Pass-Through, and the Pricing Power of Firms,”
European Economic Review, 44 (7), pp. 1389—408.

Terra, C., 1998,“Openness and inflation: a new assessment,” Quarterly Journal of
Economics, 63, 641-648.

Walsh, James P., 2011, “Reconsidering the Role of Food Prices in Inflation,” IMF Working
Paper 11/71 (Washington: International Monetary Fund).

Zoli, Edda, 2009, “Commodity Price Volatility, Cyclical Fluctuations, and Convergence:
What is Ahead for Inflation in Emerging Europe?,” IMF Working Paper 09/41
(Washington: International Monetary Fund).



30

Appendix L. List of Countries Included

Advanced economies Emerging and Developing Economies

Austria Albania Lithuania
Belgium Algeria Macao
Canada Argentina Macedonia
Cyprus Bahrain Malaysia
Czech Republic Bangladesh Mauritius
Denmark Bolivia Mexico
Estonia Botswana Namibia
Finland Brazil Nicaragua
France Bulgaria Nigeria
Germany Chile Oman
Greece China Pakistan
Hong Kong Colombia Panama
Iceland Costa Rica Paraguay
Ireland Croatia Peru

Israel Dominican Republic Philippines
Italy Ecuador Poland
Japan Egypt Romania
Korea, South El Salvador Russia
Malta Georgia Saudi Arabia
Netherlands Ghana South Africa
New Zealand Guatemala Sri Lanka
Norway Honduras Thailand
Portugal Hungary Tunisia
Singapore India Turkey
Slovenia Indonesia Uganda
Spain Iran Ukraine
Sweden Jordan United Arab Emirates
Switzerland Kazakhstan Uruguay
Taiwan Kuwait Venezuela
UK Latvia Vietnam
USA Lebanon
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Appendix II. Data Sources

Variable Units Description Source
Headline inflation Percent CPI inflation Haver Analytics and WEO
database
Core inflation Percent Core CPI inflation Haver Analytics and WEO
database
Global food inflation ~ Percent Yearly change in the index of WEO database
food prices
Global fuel inflation Percent Yearly change in the index of WEO database
fuel prices
Output gap Percent Based on HP filter WEO database, staff
calculations
REER Gap Percent REER deviation from trend, IMF, staff calculations
based on HP filter
Inflation expectations ~ Percent Survey inflation expectations Consensus Forecasts, staff
calculations
Dispersion of Percent Standard deviation of survey Consensus Forecasts, staff

inflation expectations

inflation expectations

calculations

Structural characteristics of the economy

Trade openness Percent Calculated as sum of exports and  Haver Analytics and WEO
imports divided by GDP database

Food share in CPI Percent Share of food items in CPI Haver Analytics and WEO
baskets database

Fuel Intensity Percent Calculated as annual oil EIA, staff calsulations
consumption divided by GDP

Degree of financial Percent Foreign exchange deposits over Levy Yeyati (2006) (with

dollarization total deposits 2010 database update) and

IFS

Financial Percent Broad money as a share of GDP  IFS, staff calculations

development

Fiscal dominance Percent General government public debt ~ IMF
in percent of GDP

Monetary and exchange-rate regimes

Inflation Targeting Dummy 1 if the country’s monetary Roger (2009)

regime policy framework is inflation

CB autonomy index  Index number
Number of central
bank governors per
year

Index number

Turnover

Exchange rate

targeting

1 corresponds to the highest level
of the Central bank autonomy
Turnover rate of central bank
governors

The exchange rate stability index

Arnone et al (2007)

Crowe-Meade (2007)

AREAR 2011 (IMF)

stability ranges from 0 to 1

Institutional characteristics

Governance Index number A rating reflecting bureaucratic International Country Risk
quality, corruption, democratic Guide
accountability and law and order.

Regulatory quality Index number Captures perceptions of the World Bank

Labor market Index number

flexibility

ability of the government to
formulate and implement sound
policies and regulations that
permit and promote private
sector development.

Captures different types of labor
market regulations. Ranges from
0 to 10. (Higher values denote a
more flexible labor market.)

2011 Economic Freedom
Dataset




