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Abstract

The present paper analyzes propagation of shocks to food and energy prices in 46 countries
with data from the period 1999-2010. The empirical evidence suggests that in only one of
the countries considered, a shock to the price of either energy or food shows no propagation
to the prices of the goods and services included in the core inflation measure. In general,
the propagation effect of food price shocks is larger than that of energy price shocks.
Emerging economies are more affected by propagation than advanced ones. The results
advocate that policy makers concerned with price stability should pay special attention to
shocks affecting domestic food prices.

Resumen

El documento analiza la propagacién de shocks a precios de alimentos y energia en 46
paises con datos del periodo 1999-2010. La evidencia empirica sugiere que en solamente
uno de los paises considerados, un shock al precio de la energia o de los alimentos no
muestra propagacion a los precios de los articulos y servicios incluidos en la medida de
inflacion subyacente. Generalmente, el efecto de la propagacion de un shock a los precios
de los alimentos es mayor que en el caso de la energia. Las economias emergentes son mas
afectadas por propagacién que los paises avanzados. Los resultados sugieren que los
politicos responsables de la estabilidad de precios debieran prestar especial atencién a los
shocks que afectan los precios locales de los alimentos.
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the Central Bank of Chile. I am grateful for comments and suggestions from colleagues at the Central Bank of
Chile and from participants at the 16th World Congress of the International Economic Association, the 2011
Annual Meeting of the Chilean Economic Society and the Sixteenth Meeting of the Researchers Network
(CEMLA). All remaining errors are my own.




1. Introduction

Shocks to international prices of, for example, oil and cereals may affect some of the domestic
prices included in the consumer price index (CPI) via a direct pass-through mechanism.
Changes in these specific prices could cause variations in other prices through, for example, a
cost-push effect. This is referred to as propagation of inflationary shocks, which is the subject
analyzed in the present paper. More precisely, it is investigated how shocks to energy and food
prices propagate to the rest of the prices in the CPI baskets in 46 countries of which 45 are
located in Europe, Asia and the Americas' and one is situated Africa, South Africa (ZAF); a
total of 17 emerging® and 29 advanced economies. The results suggest that food price shocks
propagate more, i.e. have a stronger impact on core prices, than energy price shocks, while the
duration of the two propagations is more or less the same. In general, emerging countries are

more affected by propagation than advanced ones.

It is of great importance for, particularly but not exclusively, inflation-targeting central banks
to understand how international price shocks affect national prices. While monetary policy
usually has a limited impact on the direct pass-through of international commodity price
shocks, for example the impact oil price shocks have on national gasoline prices, it is intended
to affect the possible propagation of the initial shock to other prices by affecting, for instance,
demand and inflation expectations. For designing the policy appropriately, however, it is
important to understand how the propagation mechanism works with respect to size, duration
and time lag. Due to different structural characteristics, inflationary shocks propagate

differently in different economies and a main contribution of the present study is to analyze

" Austria (AUT), Belgium (BEL), Bulgaria (BGR), Brazil (BRA), Canada (CAN), Switzerland (CHE), Chile
(CHL), Colombia (COL), Cyprus (CYP), Czech Republic (CZE), Germany (DEU), Denmark (DNK), Spain
(ESP), Estonia (EST), Finland (FIN), France (FRA), Great Britain (GBR), Greece (GRC), Hong Kong (HKG),
Hungary (HUN), Ireland (IRL), Iceland (ISL), Israel (ISR), Italy (ITA), Japan (JPN), Republic of Korea (KOR),
Lithuania (LTU), Luxembourg (LUX), Latvia (LVA), Mexico (MEX), Malta (MLT), The Netherlands (NLD),
Norway (NOR), Peru (PER), Philippines (PHL), Poland (POL), Portugal (PRT), Romania (ROM), Singapore
(SGP), Slovakia (SVK), Slovenia (SVN), Sweden (SWE), Turkey (TUR), Taiwan (TWN), and the United States
(USA).

2 According to the Dow-Jones list of emerging markets: BGR, BRA, CHL, COL, CZE, EST, HUN, LTU, LVA,
MEX, PER, PHL, POL, ROM, SVK, TUR, and ZAF.



these differences as a first and important step in understanding why propagation of

inflationary shocks differs across countries.

The literature concerned with propagation of inflationary shocks is very sparse, although in a
study on the economic effects of inflation targeting, Levin et al. (2004) estimate univariate
autoregressive processes for the inflation series of five inflation-targeting (IT) economies and
seven non-IT economies. The authors decompose the inflation volatility into two sources: one
related to the variance of the shock and one due to the propagation of the same shock. They
find that the volatility of inflation in the non-IT countries contains a substantial propagation
component. Kim and Park (2006) study inflation targeting in Korea and as part of their
analysis they estimate univariate inflation models. They conclude that the effect of the
propagation has decreased during the period of inflation targeting. Finally, Pedersen (2010)
proposes a multivariate framework and estimates structural vector autoregressive (SVAR)
models with data spanning the entire CPI basket in order to conduct a general analysis of
propagation effects in Chile. The findings suggest that propagation, in general, had a larger
impact on the Chilean inflation before the implementation of inflation targeting. The present
study applies a similar SVAR methodology but focuses the analysis on energy- and food-price
shocks in several countries in order to gain further insight into the functioning of the

propagation mechanism.

In a recent paper on the economic consequences of oil shocks in the euro area and the U.S.,
Peersman and Van Robays (2009) address direct and indirect effects on inflation by estimating
SVAR models and identifying the shocks utilizing the method of sign restrictions. The authors
underscore the importance of knowing the source of the oil price shock in order to determine
the economic influence. Inflationary effects in the U.S. are mainly due to the direct pass-
through and indirect effects of higher production costs, while inflation rates in the euro area
react sluggishly and are driven by second-round effects of increasing wages. Baumeister et al.
(2010) apply a similar methodology on data from five net oil-importing and three net oil-
exporting economies. They argue that the second-round effects tend to be very different across
the oil-importing countries included in the analysis and that these effects are important for

explaining differences in the overall impact of an oil supply shock on inflation. Different from



the focuses of these two articles, the paper in hand aims at a more pronounced understanding
of what happens with the rest of the consumer prices once the direct pass-through has taken
place. This pass-through could be from an international price shock, e.g. an oil price shock, or
a domestic shock, such as a change of specific taxes on, say, gasoline. Hence, in the present
context the direct pass-through is the exogenous shock and the focus is on how this price
change propagates to prices of other goods and services. The advantage of this approach is that
structural differences across countries, e.g. different tax structures, the existence of funds to
stabilize prices etc., do not affect the size of the initial shock, allowing for an explicit analysis
of the propagation mechanism, which is the important part of the total pass-through when

deciding on possible policy reactions.

Propagation of inflationary shocks depends crucially on the direct pass-through of the external
shock as well as the degree of inflation persistence. With respect to the latter, Angeloni et al.
(2004) report the results of an extensive study carried out by the inflation persistence network,
a project led by the European Central Bank with participation of national European central
banks. The findings suggest that the inflation persistence in the euro area spans from 0.74 to
1.04, while the persistence in the U.S. is in the range 0.65 to 1.03. When allowing for time-
variation in the mean, however, the estimates of the persistence fall significantly. Persistence
is important for the propagation mechanism as a high degree of persistence implies a longer

duration of the propagation of the initial shock.

Several studies are dedicated to the analysis of the pass-through of energy price shocks,” while
there are fewer papers concerned with the effects of shocks to international food prices.
Besides the already mentioned articles by Peersman and Van Robays (2009) and Baumeister
et al. (2010), multi-country studies on the economic effects of oil price shocks® include those

of Hunt et al. (2001) and Dalsgaard et al. (2001), who utilize the multi-country macro models

3 A related line of literature, which is concerned with appropriate policy reactions to oil price shocks, includes the
papers of Bernanke et al. (1997), Hooker (2002) and, more recently, those of Blanchard and Gali (2010) and
Kilian (2010).

* A review of the literature on the effect of energy price shocks on the U.S. economy can be found in Kilian

(2008).



of the International Monetary Fund (IMF) and the Organization for Economic Co-operation
and Development (OECD), respectively. Of interest to the present analysis, the IMF paper
concludes that the experience from the 1980s and 1990s is not a valid basis for discarding that
a persistent increase in the oil price may affect core inflation. On the other hand, in the OECD
model, the rise in the inflation rate caused by an oil price increase is followed by a rapid
reversal such that inflation is unaffected in the medium to long term, but with a higher level of
prices. Based on estimations of augmented Phillips curves, LeBlanc and Chinn (2004)
conclude that oil price increases probably will have modest effects on inflation in the U.S.,
Japan and Europe, while De Gregorio et al. (2007) find evidence of decreasing pass-through in
industrialized economies and to a lesser degree in emerging ones. Lastly, Pincheira and Garcia
(2007) apply time series models and discover that the response to an oil price shock in Chile is
significantly higher than the average response in the industrialized countries included in the
study. A tempting conclusion from the literature on pass-through of oil price shocks is that the
inflationary impact is generally stronger in emerging countries than in advanced ones.
Evidence from the analysis in the present paper will shed some further light on if this is
because of the direct pass-through or rather the propagation to other prices and, hence, if there

is a role for monetary policy when oil price shocks occur.

While the economic impact of oil prices shocks has attracted a lot of interest, the surge in
commodity prices in 2007/2008 created a need to understand how shocks to other prices of
internationally traded goods affect the local economies. Ribogon (2010) studies the pass-
through of changes in commodity prices with micro price data from 50 countries. As part of
the study he investigates the responses of shocks to oil and wheat prices on the CPI and
specific national prices. The results suggest that the pass-through of oil price shocks to the CPI
is smaller in the developed countries than in the other ones included in the sample, and that the
speed of convergence to the long-run pass-through is very slow in the developed economies.
With respect to the wheat price shocks, he finds that, in general, the incorporation of the pass-
through in the CPI is slow but the impact is large. 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. Evidence from their panel study suggests that structural factors are important in

explaining different impacts on food and energy inflation across countries.



The few existing papers focused exclusively on the pass-through of international food prices
across countries include the ones by Jalil and Zea (2011) and Lora et al. (2011), both applying
time series models to analyze the effects in Latin American countries. The results of the first
study indicate that the pass-through of a shock to international food prices to headline inflation
takes from one to six quarters, depending on the country. Furthermore, the authors find that
part of the pass-through is due to increased core inflation, which is affected directly as well as
through possible second-round effects. The IDB study of Lora et al. (2011) states that the
extent of the pass-through is quite heterogeneous among the countries included in the analysis
and it depends on factors such as the weight of the food component in the CPI basket and local
policy measures. Understanding the pass-through mechanism of shocks to international food
prices is probably more complicated than that of oil price shocks, as domestic food prices tend
to be less flexible than energy prices, particularly when facing negative shocks. For example,
when international food prices rose during 2007 and 2008, domestic food prices in several
countries followed an upward trend. On the other hand, during the financial crises of 2008 and
2009, when the international prices fell, several related domestic prices remained unchanged
allowing for an increase in the mark-up. When international prices started to rise again in 2010
and 2011 the direct pass-through to domestic prices was slower and smaller than during the
years 2007 and 2008, probably because there where room to diminish the mark-ups. This
example of recent events illustrates that the direct pass-through of international food price
shocks seems to be non-symmetric and depends on e.g. the current size of the mark-up.’
Therefore, for policy purposes it is vital to monitor changes in domestic food prices and

understand how these may propagate to other prices of goods and services.

The rest of the paper is organized as follows. The next section presents some stylized facts
concerning the recent behavior of the national inflation rates of the 46 countries investigated.
Section 3 illustrates the propagation mechanism employed and outlines the econometric model
utilized. In the fourth section, the data are presented followed by the results of the empirical

analysis in section 5. The sixth section investigates possible relationships between propagation

> See also Ferrucci et al. (2010).



and the consumption weights of the components affected by the initial shock and, finally,

some concluding remarks are offered in section 7.

2. Some stylized facts

As illustrated in Figure 1(a), the international prices of oil and cereals increased significantly
during the first half of 2008. Measured in U.S. dollars, between January 2007 and the month
of peaking in 2008, the corn price increased almost 80%, the price of rice more than 110% and
the wheat price more than 140%. The oil price (WTI) increased by 140% during the one-and-
a-half year starting at the beginning of 2007. Locally, these rises were larger or smaller, but

nevertheless quite important.
[Figure 1]

Figure 1(b) shows the average inflation rates in the 46 countries included in the present
analysis. While there seems to be little correlation between the inflation of the energy
component and the non-food and non-energy component (also referred to as core inflation),
the correlation between the core and food prices is more apparent. The two years where the
highest core rates were registered (2002 and 2008) where both after a period of increasing

food inflation rates.

Figure 2(a) shows that in 37 of the 46 countries analyzed, the 2008 inflation rate of the energy
component was higher than the average rate over the period 1999-2007; in 22 of these
countries it was more than twice as high. In 2008 the average rate for advanced countries was
2.5 times the average of the nine preceding years, while the same ratio was 1.5 for the
emerging economies. Particularly the East Asian countries experienced large increases in
energy prices in 2008. With respect to food prices, Figure 2(b) shows that in 2008 these
inflation rates were higher than the historical average in 43 of the countries in the sample.
Excluding Hong Kong, where food inflation in 2008 was 190 times the historical rate, on

average the food prices increased 3.5 times more than they did in the period 1999-2007.



European and Latin American countries in particular experienced a faster than normal

acceleration in food prices in 2008.
[Figure 2]

The third graph of the figure (2(c)) shows the ratios of average inflation rates of the non-food
and non-energy component (henceforth referred to as core inflation). In more than half of the
countries in the sample (27 of the 46), the core rate was higher in 2008 than in the nine
preceding years, in 19 of these countries, the core rate where more than 25% higher than the
historical average. In 2009, 17 countries experienced core rates higher than the historical
average, in thirteen it was more than 25% higher. There is no clear geographical distinction
although the 2008 rates were relatively higher in East Asia and lower in the two North

American countries.

Considering the fast acceleration of the international food and oil prices, it is not a surprise
that these were passed on to the national economies resulting in higher local food and energy
prices. The fact that also core inflation rates were higher in several of the countries

investigated may be contributed to propagation of the original price shocks.

As a final stylized fact, Figure 2(d) presents the volatility of the core inflation for the period
1999-2010 calculated as ratio between the variance and the mean. The volatility is more than
six times higher in the emerging economies. When excluding Turkey, where the volatility has
been particularly high, the emerging market volatility is still more than four times higher. Part
of this excess volatility may be caused by stronger propagation of shocks to energy and food

prices. The next section illustrates the mechanism used to explain propagation.

3. The propagation mechanism

Propagation of inflationary shocks implies that prices that are not directly affected by the
original shock may experience variations due to this initial shock. The process can be

illustrated as in Figure 3, which includes three components of the CPI basket: the energy part,



whose inflation rate is z°, the food part (n:f ) and the rest of the basket, which is referred to as
the core part (7%°). To exemplify the mechanism, let us assume that the world is hit by an oil
price shock. Via the direct pass-through this creates increases in the domestic energy prices.
This may have a direct effect on food prices (e.g. higher costs of producing bread) but also an
indirect effect, for example that because of higher energy prices a smaller part of the
households’ income can be spent on food, and this lower demand may result in a downward
adjustment of the food prices contrasting the first effect. The same line of argument can be
applied for products included in the core inflation measure. All of these adjustments can
happen instantaneously or with a time delay. Furthermore, there may also be effects in the
other direction, i.e. that higher prices of, say, food create upward pressure on salaries, which
forces the firms to raise their prices. This is just a simple example, but one can easily think of
other mechanisms explaining the arrows of direct and indirect effects illustrated in Figure 3.
Finally, each of the three components in the figure may have some degree of persistence,

which also affects the entire propagation mechanism.

[Figure 3]

In short, there are two principal effects which influence the propagation mechanism; a push-
cost effect and a demand effect. Whereas the first effect results in positive propagation, i.e.
upward pressure on core prices, the second causes a downward pressure. If the push-cost
effect dominates the demand effect, the propagation is positive and vice versa. It could also
happen that one effect dominates in the short term and the other in the long term such that, for

example, the initial propagation is positive and later on is becomes negative.

3.1. The statistical model

The econometric model utilized for describing the propagation mechanism is a VAR model,
where the data vector spans the entire CPI basket. Particularly, for analyzing the propagation
of energy and food price shocks, this implies a three-dimensional model where the data vector
includes the inflation rate of the energy component of the CPI basket (z°), the inflation rate of
the food component (7) and the core inflation rate (z%). Simplifying the notation by

excluding deterministic terms and restricting the lag order to one, the model is presented as:
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where a; (i,j = 1,2,3) are coefficients and u, (k = e, f, xfe) are unobservable i.i.d. zero mean

error terms. The assumption that all three variables are potentially endogenous relies on the
fact that the prices considered in the analysis are those facing the consumer such that they
include, for example, mark-ups and salaries, which potentially are related to increases in the

prices of other goods and services.

To allow for possible contemporaneous relations between the variables, the structural form of

the VAR is considered:
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where b; and ¢; (i,j = 1,2,3) are the coefficients of the model, and the structural errors are

assumed to be serially and cross-sectionally uncorrelated.

For modeling the propagation mechanism discussed in the previous subsection, a Cholesky
decomposition is applied to identify the shocks, such that the energy component is the most
exogenous one, followed by the food component and, at the other extreme, the core
component is the most endogenous one. In other words, an initial shock to energy prices may
have contemporaneous effects on food and core prices, but not vice versa. Food price shocks
may affect core prices in the same period the shock occurs, but not the other way around. This
identification scheme implies that b, = bj3 = by3 = 0 and allows the analysis to be focused on
the propagation of food and energy shocks to the rest of the prices in the consumer basket.

Hence, the relationship between the errors of the VAR and the SVAR is:
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To sum up, the multi-country analysis of propagation consists of impulse-response analyses in
SVAR models and to evaluate whether or not the propagations of the shocks are statistically
significant, 95% confidence intervals are bootstrapped as described by Hall (1992), setting the

number of replications equal to 2000.

4. Empirical analysis

After a brief description of the data in section 4.1, the empirical models are discussed in the

following subsection.

4.1. Data description

The empirical analysis is conducted with monthly data of annual CPI inflation rates for 45
countries from Europe, Asia and the Americas as well as South Africa, i.e. a total of 46
countries. Unless stated otherwise, the period considered is January 1999 to December 2010,
i.e. the annual inflation rates are calculated with CPI data starting in January 1998.° All level

series have been rebased to 2005=100.

The data for OECD member countries included in the analysis (with the exception of Turkey)
and those from South Africa are extracted from the OECD’s Main Economic Indicator (MEI)

database. The three components are energy, food and non-alcoholic beverages and all items

6 Pedersen (2010) discusses the advantages of using annual inflation rates in the case of Chile. A main argument
is that monthly data are affected by seasonality, which has to be removed either by including seasonal dummies
in the models or applying a seasonal adjustment method. The first method relies on an assumption that the
seasonality is constant over the sample, which is very unlikely in several of the countries analyzed. The second
option is not desirable when conducting impulse-response analysis, since most seasonal adjustment methods
apply the centered moving average as part of the process, which makes the assumption of an unanticipated shock
difficult to interpret. For these reasons it was chosen to make the analysis with annual rates despite the

disadvantages this involves.
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less food less energy. Index data cover the period 1998-2010 except for Slovenia (first
observation is January 2000) and South Africa (January 2002). In the case of Chile, the OECD
series start in December 1998 and the remaining 1998-data have been calculated with the

spliced series published by Pedersen et al. (2009).

For the non-OECD countries that are members of the European Union and for Turkey, the
source is Eurostat. The three components of the harmonized consumer price index are energy,
food including alcohol and tobacco and an overall index excluding energy, food, alcohol and

tobacco. CPI data from Romania start in December 2000.

Data from the non-OECD South American and Asian countries have been calculated with
series extracted from the CEIC database. CPI data from Colombia are available from January
1999 and those from Brazil from July the same year. Appendix A reports details of the series

occupied.

4.2. Model specifications

As discussed in subsection 3.1, the statistical models used in the empirical analysis are SVARs
where the errors are identified by Cholesky decompositions. Following the work of e.g.
Liitkepohl (1985) the lag lengths are, as a first step, determined by the Schwarz Information
Criterion (SIC). However, as argued by Killian (2001), including more lags than suggested by
this parsimonious selection criterion may result in more accurate impulse response estimates.
As a consequence, some of the models contain more lags than suggested by the SIC, but
always when this facilitates the objective of obtaining white noise errors and while the final
lag length does not exceed what is suggested by the less parsimonious Akaike Information
Criterion (AIC). The lag lengths used in each of the 46 models are presented in table Bl in
appendix B, which also reports the number of lags suggested by SIC and AIC, respectively,
when allowing for a maximum of 12 lags. In all cases the SICs suggest either one or two lags,

while the AIC in the majority of the cases suggests a higher lag order.

To avoid misspecified models, a number of dummies have been introduced to eliminate the

effect of outliers on the estimates of the impulse-response functions. The dummies are all of

11



the type {...,0,0,1,0,0,...}, where “1” is the number of the observation presented in table B1.
In general, the dummies included are country specific, but the sharp fall in the commodity
prices in the end of 2008 seems to have caused outliers in several of the countries included in

the analysis.

Table B2 in appendix B presents the p-values of three kinds of tests validating the assumption
of no correlated errors: Multivariate LM tests for no serial correlation of order one and four
univariate y° tests for no ARCH, and tests of no skewness compared to the normal
distribution.” With the evidence from the tests reported in table B2 it cannot be rejected that

the errors of all models are white noise.

The last column of table B1 reports the modulus of the three largest roots of the companion
matrices of the systems. In the majority of the cases, the largest root is close to but less than
one and, in fact, often tests cannot reject the presence of a unit root. However, assuming non-
stationarity in the present analysis would imply that unanticipated shocks have permanent
effects on the inflation rate. In other words, propagation of shocks to, say, energy prices would
cause permanently higher core inflation rates. This seems highly unlikely and the propagation
analysis is conducted under the assumption of stationary but, in some cases, highly persistent

systems.

5. Propagation of shocks to energy and food prices

The results of the propagation exercise for shocks to energy and food prices are reported in
Tables 1 and 2. Aggregated results can be found in Table 3. The results suggest that only in
one of the countries considered (Austria) there is no significant propagation effect of either of
the shocks. In general, the propagation of a unit food price shock is larger than that of a unit
energy price shock, and emerging countries are more affected by both shocks than the

advanced ones.

7 As mentioned by Juselius (2006), VAR estimates are more sensitive to non-normality due to skewness than to

excess kurtosis.
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[Table 1]

[Table 2]

[Table 3]

5.1. Propagation of shocks to energy prices

In 38 countries a unit shock to energy prices propagates statistically significantly to other
prices. In two of the Nordic countries (Norway and Sweden), the propagation is negative, i.e. a
positive energy price shock results in negative pressure on core prices. In 15 of the countries,
where the propagation is significantly different from zero (eight emerging and seven
advanced, including Norway and Sweden), the effect on core prices is immediate, i.e.
propagation starts the same month of the initial shock. On average, however, the propagation
starts four months after the original shock and lasts almost 19 months. The average maximum
effect (0.06 percentage points (pp.) of the annual inflation rate) occurs after eleven months.
These effects are very diverse, spanning from -0.08 pp. in Israel, after eight months, to 0.66
pp. in Turkey after 18 months. In seven countries the maximum effect is larger than 0.10 pp.

and all of them are classified as emerging.

Propagation effects are significant in 88% of the emerging countries included in the analysis
(the exceptions are Latvia and Romania) and in 83% of the advanced economies. Propagation
to core prices occurs faster in the emerging countries and the average maximum impact is
larger. Separating the countries between those who have inflation targeting as the monetary
anchor (ITers*) and those who do not (non-ITers), it appears that the impact is faster and larger

in IT economies. This result, however, is affected by the fact that 13 of the 21 ITers are

¥ Countries which at the time of writing have adopted inflation targeting as the anchor of the monetary policy (in
parentheses, the year of adoption according to Lim (2009)): BRA (1999), CAN (1991), CHE (2000), CHL
(1991), COL (1999), CZE (1998), GBR (1992), HUN (2001), ISL (2001), ISR (1992), KOR (1998), MEX
(1999), NOR (2001), PER (2002), PHL (2002), POL (1998), ROM (2005), SVK (2005), SWE (1993), TUR
(2006), and ZAF (2000).
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emerging countries. In the emerging ITers the average maximum impact is more than twice as

large as in the emerging non-ITers.

Turning to the regional analysis, in the advanced European countries the propagation of a
shock to energy prices is statistically significant in 86% of the countries; it starts almost five
months after the shock and lasts until month 19. The propagation, however, is very small and
the average maximum effect (0.03 pp. of annual core inflation) occurs after eleven months.
There is no clear distinction between the northern and the southern part of Europe and the
three countries most affected by propagation are Iceland (maximum impact of 0.10 pp.),
Ireland and Malta (0.08 pp.). While differences in the maximum impact are not large among
the countries, there is more diversity in the duration and the timing of the propagation. In the
UK, Luxembourg and Norway, propagation starts shortly after the initial shock, and lasts only
a few months. On the other hand, in Cyprus, Denmark, France, Italy, The Netherlands and
Slovenia, the first significant effect of the propagation is recorded after almost a year or more.
In several countries propagation is significant more than two years after the initial energy price
shock. To sum up, even though the impacts of the propagation of an energy price shock in the

advanced European countries are similar, the timing and duration are very diverse.

In seven of the ten emerging European countries the propagation of a shock to energy prices is
statistically significant. The effect is larger and with longer duration compared to the advanced
part of Europe. On average, propagation starts about three months after the initial shock and
lasts until month 17. The impacts are, however, very disperse among the countries where the
maximum effects in six of the countries are comparable with the advanced European
countries, whereas it is larger in Slovakia, Bulgaria, Poland and, particularly, Turkey. In three

countries (Bulgaria, Slovakia and Turkey) propagation is still significant after three years.

Propagation is significant in all of the East Asian countries and the average duration is longer
than in any of the other geographic areas in the sample, namely 22 months. In most countries
propagation is relatively fast, but in Hong Kong it is significant only after seven months. The
maximum impact, on the other hand, is lower than in emerging Europe and Latin America, but

notably higher than the average of the advanced European countries. The largest impact occurs
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in the only emerging country in the region, the Philippines, 0.12 pp. of the annual core

inflation rate after three months.

Only in one of the two North American countries in the sample, the United States, the
propagation effect of shocks to energy prices is significantly different from zero, but the
impact is very limited, with a maximum of 0.02 pp. of annual core inflation. In the Latin part
of the continent, where all of the economies are emerging, the propagation is significant in all
five countries included in the sample. A shock to energy prices in Latin America propagates to
the prices in the core index after one month and the duration is on average a year and the
average maximum effect (0.09 pp.) occurs about nine months after the initial shock. In the
countries where the duration is smallest (Colombia, Mexico and Peru) the maximum effect is

smaller than 0.10 pp., while it is larger in Brazil as well as in Chile.

Finally, in Israel the propagation of a shock to energy prices is not statistically different from
zero, but it is in South Africa, where the impact, however, is smaller than the average of the

other emerging countries, but the duration longer.

Even though the propagation of an energy price shock is statistically significant in all of the
East Asian countries included the analysis, it is not evident that the magnitude and duration of
the propagation of energy price shocks are determined by the geographical location. On the
other hand, there is some evidence that the state of development (emerging or advanced) is an
important factor as the impact is generally larger in emerging countries but the duration of the

propagation appears to be a bit shorter.

5.2. Propagation of shocks to food prices

Also in 38 of the 46 countries considered in the analysis, a unit shock to food prices has a
significant effect on core inflation. In five of these countries (Finland, Greece, the Republic of
Korea, Turkey and the U.S.), propagation is significantly negative. Propagation is statistically
significant in all the emerging countries and in 72% of the advanced. On average, propagation
starts 3.2 months after the initial shock to food prices, and lasts until month 21 with a

maximum impact of 0.14 pp. of the annual core inflation rate after ten months. The smallest of
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the positively significant impacts are recorded in Japan and Taiwan, 0.03 pp. and 0.04 pp.,

respectively, while the largest is in South Africa (0.85 pp. of the annual core inflation rate).

In emerging countries the average maximum impact is more than three times as big as in the
advanced economies and the duration almost twice as long. In the advanced countries where
propagation is significantly positive, Japan and Taiwan are, as already mentioned, the
countries least affected by propagation, while the maximum impacts occur in Spain, Hong
Kong, Iceland and Slovenia, all higher than 0.20 pp. Propagation is statistically significant in
all of the emerging countries and, with the exception of Mexico and Turkey, the maximum
impact is 0.20 pp. or higher. In all but four emerging economies (Brazil, Hungary, Philippines

and Turkey) effects of the propagation is still statistically significant after one year.

In IT economies the duration is longer than in non-IT countries, and the average impact is
larger. This is, as in the case of the energy price shocks, influenced by the large proportion of
emerging economies that have adopted inflation targeting. Considering only the emerging
economies, the impact is bigger in those that are not ITers and the duration of the propagation
is longer. For advanced countries, the average maximum impact as well as the average

duration are more or less the same in IT and non-IT economies.

With respect to the regional results, propagation of food price shocks is statistically significant
in two thirds of the advanced European countries and in all of the emerging economies. The
time between the initial shock and the month where the propagation is significant is more or
less the same in advanced and emerging Europe. On the other hand, the duration of the
propagation is almost twice as long in the emerging countries of the region, despite the fact
that in six of the advanced economies (Germany, Finland, France, the UK, Luxembourg and
Slovenia) it is still significant after two years. The maximum effect in Europe occurs after a
year, but the average impact in the emerging economies is more than three times as large as in
the advanced ones. Considering only the countries where propagation is statistically
significant, the duration of the shock is still six months longer in emerging Europe, and the

maximum impact is 0.11 pp. larger. In only three of the advanced countries, where
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propagation is significantly positive, the maximum impacts are higher than 0.20 pp. In none of

the emerging economies is it smaller than 0.20 pp.

In East Asia the propagation effect is statistically significant in all but one country
(Singapore). The average impact of the propagation is larger than in emerging Europe, but
smaller then in advanced Europe. Particularly in Hong Kong and the Philippines propagation
is quite large. The duration of the propagation, however, is on average shorter than in Europe
and Latin America, as the propagation affects core inflation rates after about three months and
lasts until month ten after the initial shock. In Hong Kong and the Republic of Korea,

however, the duration of the propagation is more than a year.

The propagation of food price shocks is different in the two North American countries
included in the analysis; the impact on core prices is negative in the U.S., while it is positive in
Canada. In both countries the propagation starts within the first quarter following the original
shock, but the duration is longer in Canada. In all of the five Latin American economies
propagation of food price shocks to core prices is statistically significant. On average, the
propagation starts 2.6 months after the original shock and lasts around 20 months, but in
Colombia the duration is almost four years. While the average maximum effect is 0.22 pp. of

the annual core inflation, only in Mexico is it smaller than 0.20 pp.

In Israel, propagation is significant only more than one year after the original shock, while the
impact is immediate in South Africa, where the size of the propagation is larger than in the
other countries; the maximum effect after eleven months is 0.85 pp. of the annual core

inflation rate.

Also in the case of food price shocks, propagation seems to depend rather on the state of
development than on the geographical location. It is noteworthy, however, that the
propagation of food price shocks is found to be significantly positive in all of the Latin
American countries included in the analysis, suggesting that inflation rates in this region are

particularly affected by international food price shocks.
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The next section discusses whether the relative consumption weights of energy and food are

factors that can help explain differences in the propagation of price shocks.

6. Importance of consumption weights

A natural question concerning the analysis of propagation of inflation shocks is whether or not
it is affected by the relative weights in the consumption basket of the components hit by the
original shock. A priori one might expect this to be indeed the case; if the relative weight is

large, a shock has a greater impact on the household’s expenditures.

Table 4 reports the weight of the energy, food and ex. energy and food components of the
CPIs in the countries included in the study. The average weight of the energy component is
9.2%, spanning from 3.9% in Hong Kong to 16.7% in Romania. The average weight for the
advanced countries included in the sample is 8.0%, while it is 11.1% for the emerging
economies. With respect to food, the average weight for the entire sample is 19.7%, where the
smallest weight is in the U.S. (7.8%) and the largest in the Philippines (46.6%). Food plays a
relatively greater role in the households’ budgets in the emerging countries than in the

advanced, with averages of respectively 26.9% and 15.6%.
[Table 4]

Table 5 reports the averages divided in geographical regions as well as the minimum and
maximum weights. In Europe the average weight of the energy component is larger than in the
other regions and the weights are highest in the emerging part. Energy weights are lowest in
Asia and Latin America. On the other hand, foodstuffs are much more important in these two

regions and in emerging Europe compared to advanced Europe and North America.
[Table 5]

Figure 4 shows two weights / significance plots, i.e. plots with weights on the first axis, “0” on
the second axis if the propagation is not statistically significant and “1” if it is. With respect to

energy prices, Figure 4(a) shows that there is no clear pattern suggesting that energy price
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shocks do not necessarily propagate to other prices when the consumption weight is high. In
fact, in the two countries with the highest weights (Romania and Hungary), propagation is not
statistically significant. When making the same plot for respectively advanced and emerging

countries, the picture is the same.

[Figure 4]

With respect to food price shocks, the plot in Figure 4(b) indicates that there may be a relation
between the weight in the consumption basket and the significance of propagation to other
prices. Recall that propagation is significant in all the emerging countries in the sample, which
is also where the weights of the food component are highest. With respect to the advanced
economies, propagation is indeed significant in the three countries with the highest weights
(Hong Kong, Taiwan and Malta), but not so in the country with the fourth highest weight
(Singapore). In the other end of the weight-scale, in the three countries with the lowest
weights (the U.S., Germany and the U.K.), propagation is statistically significant, but this not

the case for the following three countries (The Netherlands, Switzerland and Norway).

Turning to the more detailed analysis of energy price shocks, Figure 5 shows four plots of the
weights and, respectively, (a) maximum impact, (b) months after the shock where the
maximum impact occurs, (c¢) the first month where the impact is significant, and (d) the
duration of the propagation. The last two plots include only countries where the propagation is

significantly different from zero.

[Figure 5]

Figure 5(a) shows that there seems to be a positive relation between the weight of the energy
component of the consumer price basket and the maximum impact of the propagation. A
simple regression, however, yields a slope of 0.008, which is not statistically different from
zero when testing with a 5% significance level.” With respect to the month where the

maximum impact occurs, there is no relation to the energy weight, as illustrated in Figure 5(b).

’ When excluding Turkey from the sample, the slope decreases further.
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The slope of the estimated regression is positive, but not statistically significant. The relation
between the weight and the speed with which propagation affects the core inflation rate is
shown in Figure 5(c). Counter-intuitively, the sign of the estimated regression slope is
positive, but not statically significant from zero. Finally, Figure 5(d) shows a plot of the
energy weights on the first axis and the duration of the propagation on the second axis. This
relationship is not visible either and, hence, the overall conclusion is that there is no strong
evidence suggesting a connection between the weight of the energy component in the

consumption basket and propagation of shocks to energy prices.

With respect to the propagation of food price shocks, Figure 6 shows the same plots as in
Figure 5, but where the weights are replaced by those of the food components. As shown in
Figure 6(a), a higher weight leads to higher maximum impact. A simple regression shows that
the sign of the slope is positive, as expected, and statistically significant. This also holds when
excluding the three outliers, Ireland, Turkey and South Africa, but only for the emerging
countries because the estimated regression slope for the advanced economies turns out not to

be statistically significant.

[Figure 6]

Also with respect to the month where the maximum impact is registered, the relationship is as
expected, as illustrated in Figure 6(b); a higher weight implies that the maximum impact
occurs faster. This connection, however, is not statistically significant, neither in advanced nor
in emerging countries. Judging from Figure 6(c), the size of the food weight does seem to
impact when the propagation starts, but this slope is not significant either. Finally, Figure 6(d)
shows the plot of the food weights and the duration of the propagation. The slope of the
regression is positive as expected; the higher the weight, the longer the duration, but not
statistically significant. All in all, there does seem to be some connection between the weights
of the food component and the propagation of food price shocks in the sense that the estimated
regression slopes have the expected signs, but they are, more often than not, not statistically

different from zero.
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Concluding the analysis of the importance of consumption weights, it appears that they are
more important for the propagation of shocks to food prices than for the energy price shocks.
In the first case, the connection between statistically significant propagation and the weight in
the consumption basket is quite clear, whereas it is not evident that the same relation exists for
shocks to energy prices. Even though the plots indicate some association between propagation
of energy price shocks and the weight of the energy component, the slopes of the
companioning regressions are not significantly different from zero. On the other hand, there is
some evidence that the weights of the food components impact the propagation of food price
shocks with respect to the magnitude of the propagation, particularly in emerging economies,
while it is not evident that the weight has impact on duration and the speediness of the

propagation.

7. Concluding remarks

Different from pass-through of international price shocks, the analysis of propagation is
concerned with how price changes of some components of the CPI basket may affect the
prices of other goods and services and, thus, the overall inflation rate. The present study
focused on the propagation of shocks to food and energy prices, and the empirical analysis
provided evidence that indeed propagation effects are important since in only one of the
countries considered, the effect of neither of the two shocks was statically significant.
Inflationary propagation was discussed with respect to the size of the effect, duration and the
speed with which the other prices are affected. On average, the propagation effect of food
price shocks is stronger and longer lasting than the effect of energy price shocks, which
suggests that policy makers should pay more attention to shocks affecting national food prices

than to shocks affecting energy prices.

The evidence suggested that the impact of both energy and food price shocks is greater in
emerging than in advanced countries. Furthermore, the duration of the propagation of food
price shocks is longer in the emerging economies and, as a consequence, especially in

emerging countries it is recommendable that policy makers concerned with price stability
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carefully monitor how e.g. international commodity price shocks directly affect local energy

and food prices.

Finally, it was established that the larger impact of food price shocks in emerging economies
may be partly related to the weights in the consumer prices basket of these items, whereas the
same relationship is not evident with respect to energy price shocks. This, however, is only
one of perhaps many structural characteristics which may explain the propagation mechanism
and research is still needed to discover what other structural features could explain differences
in the propagation of inflationary shocks across countries, such as rigidities in prices and

salaries and the degree of openness.
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Appendix A

This appendix describes the series extracted from the CEIC database to obtain energy, food
and core price measures for South American and Asian countries who are not OECD

members.

Brazil: Series used: National Consumer Price Index, IPCA: General [Dec93=100]; National
Consumer Price Index, IPCA: Food and Beverages (FB) [Dec93=100]; IPCA: MoM%:
Housing: Energy & Fuel [Aug99 — Dec10]; IPCA: MoM%: Transport: Fuel [Aug99 — Dec10];
IPCA: Weights: Food & Beverage (FB) [Jul06 — Dec10]; IPCA: Weights: Housing: Fuel &
Energy [Jul06 — Dec10]; IPCA: Weights: Transport: Transport: Fuel [Jul06 — Dec10]. Notes
on calculation: Indices (jul-99 = 100) for the two energy components are created with the
monthly inflation rates. Weights for the two energy components are maintained fixed from

July 1999 to July 2006.

Colombia: Series used: Consumer Price Index [Dec08=100]; Consumer Price Index: Food &
Beverages [Dec08=100]; Consumer Price Index: Gas [Dec08=100]; Consumer Price Index:
Electric Power [Dec08=100]; Consumer Price Index: Fuel [Dec08=100]; Consumer Price
Index: Lubricating Oil [Dec08=100]; CPI: Weights: Food & Beverages [1999-2010]; CPI:
Weights: Housing: Fuel & Public Services: Fuels: Gas [1999-2010]; CPI: Weights: Housing:
Fuel & Public Services: Public Services: Electric Power [1999-2010]; CPI: Weights:
Transport & Communications: Personal Transport: Vehicle Expenses: Fuel [1999-2010]; CPI:
Weights: Transport & Communications: Personal Transport: Vehicle Expenses: Lubricating

[1999-2010]. Note on calculation: Weights for 2008 equal to weights of 2009.

Peru: Series used: (DC)Consumer Price Index (CPI): Lima [1994=100, Jan98-DecO1];
Consumer Price Index (CPI): Lima [Dec01=100, Dec01-Dec2009]; (DC)CPI: Lima: Food and
Beverage: Food and Beverage [1994=100, Jan98-Dec01]; CPI: Lima: Food and Beverage:
Food and Beverage [Dec01=100, Dec01-Dec09]; (DC)CPI: Lima: House, Combustible and
Electricity: Fuel and Electricity [1994=100, Jan98-Dec01]; CPI: Lima: House, Combustible
and Electricity: Fuel and Electricity [Dec01=100, Dec01-Dec09]; CPI: Weights: Lima: Food
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& Beverage [2009]; CPI: Weights: Lima: House, Combustion & Electricity: Fuel & Electricity
[2009]. Notes on calculation: Indices Dec2001=100 are created with monthly changes
calculated with the indices 1994=100. Weights are fixed 2009 weights.

Hong Kong: Series used: Composite Consumer Price Index [10/04-9/05=100]; Composite
CPI: Food [10/99-9/00=100, Jan98-Sep99]; Composite CPI: Food [10/04-9/05=100, Oct99 —
Dec09]; Composite CPI: Fuel and Light: Electricity [10/94-9/95=100, Jan98-Sep99];
Composite CPI: Electricity, Gas & Water: Electricity [10/99-9/00=100, Oct99-Sep04];
Composite CPI: Electricity, Gas & Water: Electricity [10/04-9/05=100, Oct04 — Dec09];
Composite CPI: Fuel and Light: Liquefied Petroleum Gas [10/94-9/95=100, Jan98-Sep99];
Composite CPI: Electricity, Gas & Water: Liquefied Petroleum Gas [10/99-9/00=100, Oct99-
Sep04]; Composite CPI: Electricity, Gas & Water: Liquefied Petroleum Gas [10/04-9/05=100,
Oct04 — Dec09]; Composite CPI: Fuel and Light: Towngas [10/94-9/95=100, Jan98-Sep99];
Composite CPI: Electricity, Gas & Water: Towngas [10/99-9/00=100, Oct99-Sep04];
Composite CPI: Electricity, Gas & Water: Towngas [10/04-9/05=100, Oct04 — Dec09];
Composite CPI: Transport: Motor Fuel and Lubricant [10/94-9/95=100, Jan98-Sep99];
Composite CPI: Transport: Motor Fuel and Lubricant [10/99-9/00=100, Oct99-Sep04];
Composite CPI: Transport: Motor Fuel [10/04-9/05=100, Oct04 — Dec09]; Composite CPI:
Weights: Food [Apr06 — Dec09]; Composite CPI: Weights: Electricity, Gas & Water:
Electricity [Apr06 — Dec09]; Composite CPI: Weights: Electricity, Gas & Water: Towngas
[Apr06 — Dec09]; Composite CPI: Weights: Electricity, Gas & Water: Liquefied Petroleum
[Apr06 — Dec09]; Composite CPI: Weights: Transport: Motor Fuel [Apr06 — Dec09]. Notes on
calculation: Indices (10/04-9/05=100) constructed with monthly changes of indices with

different base year. Weights are assumed fixed.

Philippines: Series used: Consumer Price Index [2000=100]; CPI: Food [2000=100]; CPI:
Fuel, Light & Water (FW): Fuel [2000=100]; CPI: FW: Light: Electricity [2000=100]; CPI:
Sves: TC: Transpo: AT: Oil, Gasoline & Diesel [2000=100]; CPI: Svcs: TC: Transpo: AT:
Other Lubricants [2000=100]; CPI: Weights: Food; CPI: Weights: Fuel, Light and Water
(FW): Fuel; CPI: Weights: FW: Light: Electricity; CPI: Weights: Svcs: TC: Transpo: AT: Oil,
Gasoline & Diesel; CPI: Weights: Sves: TC: Transpo: AT: Other Lubricants
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Singapore: Series used: Consumer Price Index [2009=100]; Consumer Price Index: Food
[2009=100]; CPI: By Item: Utility: Electricity Tariff [2009=100]; CPI: By Item: Utility: Gas
Tariff [2009=100]; CPI: By Item: Utility: Liquefied Petroleum Gas [2009=100]; CPI: By Item:
Private Road Transport: Petrol: 98 Octane [2009=100]; CPI: By Item: Private Road Transport:
Petrol: 95 Octane [2009=100]; CPI: By Item: Private Road Transport: Petrol: 92 Octane
[2009=100]; CPI: Weights: Food; CPI: Weights: By Item: Utility: Electricity Tariff; CPI:
Weights: By Item: Utility: Gas Tariff, CPI: Weights: By Item: Utility: Liquefied Petroleum
Gas; CPI: Weights: By Item: Private Road Transport: Petrol: 98 Octane; CPI: Weights: By
Item: Private Road Transport: Petrol: 95 Octane; CPl: Weights: By Item: Private Road
Transport: Petrol: 92 Octane.

Taiwan: Series used: Consumer Price Index (CPI) [2006=100]; CPI: Food [2006=100]; CPI:
Housing: Water, Electricity & Gas Supply: Gas [2006=100]; CPI: Housing: Water, Electricity

& Gas Supply: Electricity [2006=100]; CPI: TC: Fuels and Lubricants [2006=100]; Weights:

As reported in footnote. Note on calculation: Weights are fixed.

Appendix B

[Table B1]

[Table B2]
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Figures

Figure 1. Prices of oil and cereals and average inflation rates
(a) Prices of oil and cereals (b) Average inflation rates
(US dollars) (percentage)
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Source: Bloomberg and author’s elaboration.
Note: The prices in figure 1(a) are: corn: per bushel, rice: per 100 pounds, wheat: per bushel, WTI: per barrel.
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Figure 2. Relative inflation rates and average volatility

(ratios)
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Note: (a-c): Average annual inflation rate the years indicated in the legend divided by the average annual
inflation rate for the years 1999 — 2007. (d): Variance of annual inflation rate divided by the average. The blue
area is for emerging economies excluding TUR.
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Figure 3. The propagation mechanism
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Source: Author’s elaboration.
Note: z° indicates the inflation of the energy component of the CPI basket, 7’ the inflation of the
food component, and 7% is the inflation of the non food and energy (core) component.

Figure 4. Weights and statically significant propagation
(a) Energy prices (b) Food prices
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Source: Author’s elaboration.
Note: “0” indicates that there are no significant propagation and “1” that there is.
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Figure 5. Plots of weights of the energy components and
the variable indicated in the title

(a) Maximum impact (pp.) (b) Month with max. impact
0.80 - 40
BEVE
TUR
0.60 - 30 -
0.40 - 20 -
0.20 - 10 7
0.00 o0 |
20 0 20
020 -
(c) First month with sign. Impact (d) Duration of propagation
20 70 -
FEA LTU
SV 60 7 SV
15 - 50 - TUE
BEVIN
10 - YR o 07 me M
7aF 30 - Plggph B
< | HEG e BGR 20 - /@fﬁ/
B EST
EEP 10 - o
ISLTWHNUSA  PRT 3
KOKTE:
0 I F A b ‘I‘-I Y‘- - 0 3 1
0 5 10 15 20 0 5 10 15 20

Source: Author’s elaboration.
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Figure 6. Plots of weights of the food components and
the variable indicated in the title
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Tables

Table 1. Effect on core CPI of a unit shock to energy prices
(percentage points of annual inflation rate)

First® Last® 3mM® 6M® 12M® Max®© Month®
AUT N/A N/A 0.01 0.01 0.02 0.02 17
BEL N/A N/A 0.00 0.00 0.01 0.01 16
BGR 6 37 0.05 0.08 0.12 0.13 16
BRA 0 26 0.08 0.10 0.11 0.12 10
CAN N/A N/A 0.00 0.01 0.01 0.01 11
CHE 0 18 0.01 0.02 0.01 0.02 7
CHL 1 16 0.09 0.11 0.09 0.11 7
COL 4 8 0.06 0.08 0.06 0.08 7
CYP 11 19 0.00 0.02 0.03 0.03 12
CZE 0 2 0.05 0.00 -0.04 0.05 2
DEU N/A N/A -0.01 -0.01 0.00 -0.01 4
DNK 11 33 0.01 0.01 0.02 0.03 18
ESP 3 25 0.02 0.04 0.06 0.06 13
EST 4 13 0.03 0.05 0.06 0.06 10
FIN 4 11 0.02 0.03 0.02 0.03 8
FRA 19 34 -0.01 -0.01 0.01 0.02 22
GBR 1 1 0.01 0.00 -0.01 0.02 1
GRC 6 16 0.00 0.02 0.02 0.02 9
HKG 7 45 0.02 0.03 0.06 0.10 28
HUN N/A N/A 0.01 0.01 0.02 0.03 1
IRL 0 7 0.08 0.08 0.06 0.08 3
ISL 2 10 0.07 0.10 0.10 0.10 9
ISR N/A N/A -0.03 -0.07 -0.06 -0.08 8
ITA 12 23 0.01 0.02 0.02 0.02 14
JPN 1 33 0.04 0.04 0.04 0.04 7
KOR 1 22 0.04 0.06 0.06 0.06 9
LTU 1 5 0.05 0.06 0.05 0.06 7
LUX 0 0 0.00 0.00 0.01 0.01 0
LVA N/A N/A 0.02 -0.01 -0.04 -0.05 20
MEX 0 2 0.04 0.03 0.05 0.06 17
MLT 0 39 0.05 0.04 0.03 0.08 0
NLD 10 38 0.00 0.01 0.03 0.03 18
NOR 0 4 -0.03 -0.01 -0.01 -0.04 2
PER 0 8 0.08 0.07 0.04 0.08 3
PHL 0 6 0.12 0.07 0.03 0.12 3
POL 0 5 0.13 0.07 0.03 0.15 2
PRT 2 34 0.04 0.04 0.06 0.07 18
ROM N/A N/A 0.04 0.04 0.04 0.05 8
SGP 0 15 0.05 0.05 0.05 0.05 7
SVK 0 57 0.09 0.09 0.10 0.12 36
SVN 17 61 0.01 0.02 0.04 0.07 27
SWE 0 33 -0.05 -0.06 -0.06 -0.06 10
TUR 0 51 0.37 0.51 0.63 0.66 18
TWN 2 16 0.05 0.08 0.05 0.08 6
USA 2 32 0.01 0.01 0.02 0.02 20
ZAF 8 31 0.03 0.04 0.07 0.08 17

Source: Author’s elaboration.

Note: (a) First (last) month with statistically significant effect. (b) Effect after respectively 3, 6 and 12
months. (c) Maximum effect in absolute value reached in the month reported in the last column. In four
countries the effects are also significant in the following months (maximum effect in absolute values in
parenthesis): BGR: 0 — 0 (0.04), CHL: 24-35 (-0.06), HKG: 1 — 1 (0.03), LUX: 12-37 (0.01). In USA the
impact in the fourth month after the initial shock is 0.01, but it is not statistically significant.
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Table 2. Effect on core CPI of a unit shock to food prices
(percentage points of annual inflation rate)

First® Last® 3amM® 6M® 12M® Max© Month®©
AUT N/A N/A 0.03 0.05 0.05 0.06 9
BEL 0 17 0.13 0.13 0.09 0.13 5
BGR 1 20 0.20 0.27 0.26 0.28 9
BRA 3 10 0.15 0.24 0.18 0.24 6
CAN 3 10 0.08 0.09 0.07 0.09 6
CHE N/A N/A 0.04 0.05 0.02 0.05 5
CHL 6 15 0.08 0.16 0.24 0.24 12
COL 0 47 0.10 0.16 0.20 0.20 12
CYP 6 6 0.01 0.07 0.04 0.07 6
CZE 2 31 0.17 0.24 0.23 0.24 8
DEU 8 33 0.01 0.05 0.08 0.09 14
DNK 2 21 0.07 0.10 0.11 0.11 10
ESP 2 10 0.17 0.21 0.15 0.21 6
EST 0 31 0.10 0.19 0.28 0.29 15
FIN 10 29 0.02 -0.03 0.11 0.14 17
FRA 4 28 0.05 0.11 0.19 0.19 14
GBR 0 46 0.08 0.09 0.11 0.11 18
GRC 0 0 -0.01 0.00 -0.01 -0.07 0
HKG 4 22 0.23 0.29 0.33 0.33 11
HUN 1 10 0.20 0.20 0.13 0.21 5
IRL N/A N/A 0.16 0.07 -0.24 -0.41 21
ISL 0 12 0.30 0.26 0.15 0.30 3
ISR 14 23 0.01 0.08 0.14 0.14 12
ITA 5 12 0.11 0.17 0.18 0.19 10
JPN 7 8 0.02 0.03 0.03 0.03 7
KOR 5 19 -0.03 -0.05 -0.06 -0.06 11
LTU 0 46 0.18 0.24 0.30 0.30 15
LUX 1 24 0.10 0.10 0.08 0.10 5
LVA 0 29 0.37 0.39 0.34 0.39 5
MEX 4 25 0.05 0.10 0.11 0.12 12
MLT 3 8 0.10 0.10 0.04 0.11 4
NLD N/A N/A 0.00 0.03 0.05 0.05 14
NOR N/A N/A 0.03 -0.01 -0.04 -0.06 40
PER 0 15 0.29 0.26 0.18 0.29 2
PHL 2 8 0.33 0.37 0.00 0.40 5
POL 1 31 0.14 0.19 0.21 0.21 11
PRT N/A N/A 0.02 0.06 0.08 0.08 11
ROM 4 41 0.17 0.31 0.41 0.41 13
SGP N/A N/A 0.07 0.04 0.02 0.13 0
SVK 10 24 0.02 0.10 0.19 0.20 16
SVN 5 48 0.07 0.14 0.21 0.24 20
SWE N/A N/A 0.01 -0.01 -0.01 0.04 0
TUR 7 11 -0.03 -0.12 -0.21 -0.25 23
TWN 0 3 0.02 0.01 0.00 0.04 0
USA 2 5 -0.11 -0.09 0.01 -0.11 3
ZAF 0 29 0.66 0.78 0.84 0.85 11

Source: Author’s elaboration.
Note: See Table 1. In CYP the contemporaneous effect is 0.04 and it is statistically significant. In TUR
the impact the tenth month after the initial shock is 0.59, but is not significantly significant.
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Table 3. Average effect on core CPI
(percentage points of annual inflation rate)

Unit shock to energy prices

First® Last® 3M® 6M® 12M® Max®© Month®©

All 4.0 21.9 0.04 0.04 0.05 0.06 11.0
OECD 3.0 18.2 0.03 0.04 0.04 0.06 11.4
Europe 4.1 18.5 0.03 0.04 0.05 0.06 11.2

Adv. 4.7 19.3 0.01 0.02 0.02 0.03 10.9

Emer. 2.9 16.8 0.08 0.09 0.10 0.13 12.0
E. Asia 1.8 22.8 0.05 0.05 0.05 0.08 10.0
N. Am. 1.0 16.0 0.00 0.01 0.01 0.02 15.5
Latin Am. 1.0 12.0 0.07 0.08 0.07 0.09 8.8
Advanced 3.8 19.6 0.01 0.02 0.02 0.03 11.2
Emerging 2.5 15.6 0.08 0.08 0.08 0.11 10.8
IT 0.8 14.3 0.06 0.06 0.06 0.08 9.0
Non-IT 5.4 214 0.02 0.03 0.03 0.04 12.8

Unit shock to food prices

First® Last® 3M® 6M® 12M® Max© Month®

All 3.2 21.2 0.11 0.13 0.12 0.14 10.0
OECD 3.1 16.3 0.06 0.08 0.08 0.08 11.3
Europe 2.3 18.3 0.10 0.12 0.11 0.12 11.4

Adv. 2.2 14.0 0.07 0.08 0.06 0.07 11.0

Emer. 2.6 27.4 0.15 0.20 0.21 0.23 12.0
E. Asia 3.0 10.0 0.11 0.12 0.05 0.15 5.7
N. Am. 2.5 75 -0.02 0.00 0.04 -0.01 4.5
Latin Am. 2.6 22.4 0.13 0.18 0.18 0.22 8.8
Advanced 2.8 13.2 0.06 0.07 0.06 0.07 9.7
Emerging 24 24.9 0.19 0.24 0.23 0.27 10.6
IT 3.0 19.4 0.13 0.17 0.15 0.19 11.0
Non-IT 2.4 16.0 0.09 0.11 0.10 0.11 9.2

Source: Author’s elaboration.
Note: See Table 1. IT: Inflation targeting economies. The column “Month” for a unit shock to energy
prices excludes Hungary as explained in footnote 4.
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Table 4. Weights in the consumer price baskets

(percentage)
Energy Food Ex. food and Energy
AUT 8.1 12.2 79.7
BEL 9.6 17.4 73.1
BGR 13.2 27.4 59.4
BRA 9.2 22.7 68.1
CAN 9.3 11.5 79.3
CHE 6.3 11.1 82.6
CHL 8.7 18.9 72.4
COL 6.8 28.2 65.0
CYP 12.0 21.0 67.0
CZE 13.1 16.3 70.6
DEU 9.6 10.4 80.1
DNK 9.0 11.5 79.4
ESP 10.1 18.4 71.5
EST 12.7 21.7 65.6
FIN 6.3 13.3 80.4
FRA 7.5 15.0 77.6
GBR 8.8 10.8 80.4
GRC 7.7 17.8 74.5
HKG 3.9 26.9 69.2
HUN 15.6 19.4 65.0
IRL 7.8 11.7 80.5
ISL 6.7 13.7 79.6
ISR 7.3 14.3 78.4
ITA 7.1 16.5 76.4
JPN 7.3 19.0 73.7
KOR 5.9 14.4 79.7
LTU 12.5 32.9 54.6
LUX 9.1 11.8 79.1
LVA 11.6 30.2 58.1
MEX 7.9 19.1 73.0
MLT 6.5 23.5 70.0
NLD 8.6 11.0 72.8
NOR 7.7 11.4 80.9
PER 4.4 37.8 57.7
PHL 7.5 46.6 45.9
POL 154 24.6 60.0
PRT 11.4 18.9 69.7
ROM 16.7 43.7 39.7
SGP 4.9 22.1 73.1
SVK 14.5 16.1 69.4
SVN 10.7 17.9 71.4
SWE 8.8 13.6 77.6
TUR 13.2 32.6 54.2
TWN 6.4 26.1 67.5
USA 8.6 7.8 83.6
ZAF 5.8 18.3 75.9

Sources: OECD, Eurostat and CEIC database.
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Table 5. Average weights in the consumer price basket

(percentage)
Energy Food

Average Min. Max. Average Min. Max.

Europe 10.2 63 167 18.2 104 437
Advanced 8.5 63 12.0 14.7 104 235
Emerging 13.8 11.6 16.7 26.5 16.1 43.7
E. Asia 6.6 39 7.5 25.8 144  46.6
North America 8.9 8.6 9.3 9.6 7.8 115
Latin America 7.4 4.4 9.2 254 18.9 378

Sources: OECD, Eurostat and CEIC database and author’s elaboration.
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Table B1. Lags, dummies and roots of companion matrix

Model

Lags

SIC AIC

Dummies

3 largest roots

AUT
BEL
BGR
BRA
CAN
CHE
CHL
COL
CYP
CZE
DEU
DNK
ESP
EST
FIN
FRA
GBR
GRC
HKG
HUN
IRL
ISL
ISR
ITA
JPN
KOR
LTU
LUX
LVA
MEX
MLT
NLD
NOR
PER
PHL
POL
PRT
ROM
SGP
SVK

SVN
SWE
TUR
TWN
USA
ZAF

—_

NN NN WRNN = NN == NN WWWRNONNNNNNONNDEPBRNWND= BN -

Ao NO ==

[\

—_—m = = DN W NN = = NN = = = NN =N = NN = NN == N e

—_— N DN = =

[\

NMANNNAANWTANINAIRNNVUAN RN TNONNDTUWEAEIINDR— 5NN —

DS N R

5

18, 25, 31, 62, 73, 88, 106
37, 85,119

86, 116

47,49, 59

20, 26, 37, 46
26,52, 119, 134, 141
19,23, 25,37
7,25,51,53,55,119
7,25,37,109, 119

93,119
37, 40, 43, 46, 106, 118, 136
105, 118, 121, 124

63, 109, 113, 130, 142

119

31,41, 115

36, 41, 50, 73, 74
39,63, 110, 117, 129, 141
19, 53, 85, 105, 127, 137, 139
12,93, 122

99, 118, 120, 123, 124, 138
57,119

25,37, 49
21,112, 113, 125, 142
114,119

13, 25, 39, 109, 133

7,106, 118

77, 89, 91, 106, 109, 119, 133
3,12,25,31, 49, 53

60, 94, 118, 120, 132, 133
25, 85,97, 127

31,37, 43, 118, 126, 127, 138
35,51, 52, 63, 66,71, 74
11,13,25,112

8,77, 78

87,119

47, 50, 55, 104, 105, 133, 139
26, 38, 81, 109, 121, 133, 136

7,10, 13, 14, 19, 25, 26, 38, 42, 48, 49,

61,73, 82, 85,94, 97
26,106, 119

109, 133
27,28, 39, 40, 49

25, 26, 38, 50, 73,76, 114, 118, 131

88,93, 119
55,59

0.95
0.94
0.95
0.97
0.89
0.94
0.97
0.97
0.88
0.95
0.91
0.95
0.96
0.94
0.94
0.96
0.97
0.90
0.98
0.96
0.95
0.96
0.89
0.94
0.96
0.94
0.97
0.96
0.98
0.96
0.98
0.94
0.99
0.94
0.98
0.97
0.96
0.92
0.94
0.99

0.96
0.96
0.99
0.84
0.94
0.94

0.95
0.94
0.92
0.91
0.89
0.94
0.97
0.82
0.88
0.93
0.91
0.95
0.96
0.94
0.94
0.96
0.91
0.90
0.98
0.92
0.93
0.91
0.86
0.94
0.83
0.94
0.95
0.96
0.93
0.84
0.85
0.93
0.95
0.94
0.90
0.92
0.93
0.92
0.92
0.93

0.96
0.91
0.90
0.73
0.94
0.94

0.87
0.90
0.92
0.91
0.89
0.88
0.91
0.81
0.83
0.93
0.90
0.94
0.87
0.84
0.88
0.90
0.91
0.81
0.89
0.92
0.93
0.91
0.86
0.94
0.83
0.81
0.95
0.48
0.86
0.84
0.73
0.93
0.75
0.75
0.90
0.81
0.93
0.81
0.92
0.93

0.89
0.91
0.90
0.67
0.89
0.85

Source: Author’s elaboration.
Note: The numbers in the column “Dummies” refer to the observation after December 1998 such that, for
example, “18” is a dummy for June 1999.
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Table B2. p-values

No serial correlation

No ARCH (12 lags)

No skewness

Order 1 Order 4 Eg.1 Eq.2 Egq.3 Eq. 1 Eg.2 Eq.3
AUT 0.13 0.52 0.05 0.13 090 0.52 0.32 0.05
BEL 0.12 0.42 023 022 0.08 0.57 0.66 0.94
BGR 0.61 0.45 077 019 0.12 0.16 0.05 091
BRA 0.30 0.27 0.08 098 0.71 0.23 0.63 0.19
CAN 0.11 0.94 0.06 054 027 0.18 0.12 0.64
CHE 0.75 0.21 0.72 0.38 0.08 0.34 0.58 0.18
CHL 0.11 0.10 0.14 0.07 0.05 0.06 0.51 0.42
COL 0.06 0.46 0.56 0.29 0.38 0.72 0.24 0.15
CYp 0.06 0.34 026 027 0.06 0.97 0.07 0.07
CZE 0.83 0.18 008 0.13 084 0.80 0.20 0.91
DEU 0.68 0.41 0.18 0.16 0.10 0.11 0.18 0.41
DNK 0.05 0.21 020 030 0.14 0.90 0.89 0.16
ESP 0.55 0.09 0.06 0.82 037 0.26 0.75 0.23
EST 0.30 0.08 039 0.81 0.10 0.90 0.08 0.65
FIN 0.95 0.76 0.15 025 071 0.14 0.11 0.05
FRA 0.37 0.28 076 056  0.93 0.12 0.39 0.37
GBR 0.67 0.32 0.73 0.40 0.06 0.16 0.72 0.14
GRC 0.31 0.84 0.69 0.11 0.51 0.19 0.06 0.68
HKG 0.48 0.21 0.14 0.50 0.29 0.13 0.13 0.06
HUN 0.37 0.05 0.07 097 028 0.63 0.94 0.49
IRL 0.19 0.34 0.06 028 023 0.89 0.16 0.15
ISL 0.18 0.07 0.01 0.57  0.15 0.15 0.58 0.15
ISR 0.15 0.12 034 062 022 0.91 0.86 0.50
ITA 0.06 0.06 027 057 032 0.30 0.06 0.93
JPN 0.33 0.10 009 020 095 0.18 0.71 0.33
KOR 0.55 0.21 023 0.62 0.13 0.68 0.14 0.06
LTU 0.05 0.74 026 0.08 0.46 0.57 0.87 0.57
LUX 0.05 0.08 0.31 0.19 042 0.35 0.80 0.05
LVA 0.28 0.07 0.14 0.10 0.94 0.88 0.06 0.16
MEX 0.07 0.44 0.17 0.40 0.89 0.10 0.38 0.13
MLT 0.09 0.89 0.01 0.09  0.62 0.58 0.47 0.24
NLD 0.09 0.47 0.61 026 044 0.45 0.55 0.16
NOR 0.05 0.46 0.12 0.10 0.08 0.41 0.30 0.22
PER 0.16 0.09 076 050 0.64 0.63 0.28 0.56
PHL 0.25 0.09 023 021 0.53 0.64 0.99 0.15
POL 0.20 0.54 0.13 030 0.30 0.67 0.10 0.39
PRT 0.07 0.74 0.19 005 077 0.52 0.84 0.45
ROM 0.59 0.36 028 0.07 0.09 0.73 0.10 0.41
SGP 0.18 0.28 005 038 028 0.18 0.38 0.08
SVK 0.69 0.15 0.10 0.41 0.33 0.35 0.32 0.77
SVN 0.55 0.78 0.25 0.12 0.85 0.15 0.71 0.06
SWE 0.08 0.57 0.34 0.35 0.08 0.63 0.05 0.43
TUR 0.09 0.07 0.13 076 0.32 0.89 0.06 0.70
TWN 0.14 0.32 0.07 053 054 0.13 0.48 0.26
USA 0.14 0.23 057 023 090 0.21 0.05 0.54
ZAF 0.13 0.31 033 0.88 0.87 0.59 0.21 0.48

Source: Author’s elaboration.
Notes: Eq. 1 is the equation for energy prices, eq. 2 is for food prices and eq. 3 for core inflation rates.
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