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Abstract

In the backdrop of several episodes of high and volatile food in-
flation in emerging economies, a wealth of literature emphasises on
broad range of monetary and exchange rate policies to stabilise food
inflation by moderating demand pressure. While the theoretical litera-
ture mainly focus on welfare-maximising monetary policy, there exists
hardly any empirical consensus on effectiveness of monetary policy to
stabilise food inflation. Very recently, a limited strand of empirical lit-
erature has attempted to shed light in this arena. The present study
attempts to contribute in this literature by analysing effectiveness of
monetary policy shock to stabilise food inflation in a panel of devel-
oped and emerging economies. We find that an unexpected monetary
tightening has a positive and significant effect on food inflation in both
advanced and emerging economies. Our findings suggest that in the
backdrop of inflationary pressure stemming from the food sector, a
monetary tightening may turn out to be destabilising for the food as
well as overall inflation in the economy.
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1 Introduction

In the backdrop of several episodes of high and volatile food inflation in ad-
vanced and emerging economies in the recent past, a wealth of literature em-
phasises on broad range of monetary and exchange rate policies to stabilise
food inflation by moderating demand pressure. This strand of theoretical
literature based on Dynamic General Equilibrium Models mainly focus on
optimal monetary policy, i.e, whether the central bank should target core or
headline inflation facing inflation pressure originated in food sector. From
the perspective of social welfare maximisation, the literature suggests core
inflation targeting, taking into account the pass-through effect from food to
non-food inflation under complete financial market hypothesis(Aoki, 2001).
The headline CPI inflation targeting is advocated when financial market is
incomplete (Anand and Prasad, 2010; Anand et al., 2015), and food con-
stitutes a large share of the consumption basket, be it a non-traded good
(Soto, 2003; Pourroy et al., 2016) or an imported one (Catao and Chang,
2015). Stabilising consumption by stabilising the relative price of food to
non-food (Aoki, 2001; Soto, 2003; Pourroy et al., 2016), the real income of
farmers (Anand and Prasad, 2010; Anand et al., 2015) and the real exchange
rate (Catao and Chang, 2015) allows the economy to attain the highest level
of welfare in this class of models.

While the theoretical literature in general suggests a stabilising role of opti-
mal monetary policy for food prices, there exists limited empirical exploration
on the effectiveness of monetary policy to control food inflation. Very re-
cently, a limited strand of empirical literature has attempted to shed light in
this area. (Frankel, 2008; Akram, 2009; Scrimgeour, 2014; Hammoudeh et al.,
2015). All these empirical investigation mainly focus on US, a large advanced
economy. Frankel (2008) is the only study providing insights on this issue for
other advanced economies and a few selected emerging economies as well. To
our knowledge, rigorous empirical evidence from emerging economies on the
impact of monetary policy on food inflation is still a void in the literature.

The present study attempts to fill this gap in the literature by analysing
effectiveness of monetary policy shock to stabilise food inflation in a panel
of developed and emerging economies. Theoretically, the channel for mone-
tary policy to reduce food inflation is by moderating the aggregate demand.
However, impact of a monetary tightening on food inflation will be lower
compared to the effect on non-food inflation due to Engel’s Law. Further,
countries with a high share of consumption basket assigned to food and a
large section of population consuming food around the subsistence level, may

2



Working paper No. 209

Accessed at http://www.nipfp.org.in/publications/working-papers/1796/ Page 4 

not have significant effect of a policy rate rise on food consumption. Rather,
the effect of monetary policy tightening will be perceived at a much greater
extent on non-food consumption and prices. Hence, effectiveness of monetary
policy to stabilise food inflation may crucially depend on the consumption
pattern of the economy and the stage of development it belongs to.

We find that an unexpected monetary tightening has a positive and sig-
nificant effect on food inflation in both advanced and emerging economies.
Monetary tightening increases the price of capital intensive non-food prod-
ucts via cost channel of monetary policy transmission (Barth and Ramey,
2001; Chowdhury et al., 2006; Gaotti and Secchi, 2006; Henzel et al., 2009).
Durable goods, which can be bought against loan also becomes expensive fol-
lowing an interest rate hike. As a result, households substitute consumption
of non-food items by food, causing an upward pressure on food prices. For
emerging economies having large share of food in the consumption basket
and a large share of population consuming food at far below the satiation
point, this effect is large compared to advanced economies.

The monetary tightening leads to a decline in core inflation in emerging
economies, although the effect is not significant. With significant positive
effect on food inflation and a large share of food in the consumption basket,
the impact on aggregate inflation of monetary tightening is also found to be
positive in emerging economies. However, we find price-puzzle effect for core
and aggregate inflation in advanced economies.

The unexpected monetary tightening has significant negative effect on growth
rate of real consumption, investment and GDP in advanced economies as ex-
pected. In emerging economies, investment and GDP growth show a decline
for a short period after the shock, with the impacts becoming insignificant
eventually. A rise in policy rate seems to have no significant effect on real con-
sumption growth in emerging economies, as rise in consumption of food miti-
gates the decline in consumption of non-food in emerging economies following
a monetary tightening. Moreover, as suggested in the long-existing literature
on monetary policy transmission, low level of financial development and inte-
gration, and institutional development cause small real impact of monetary
policy shocks in emerging economies compared to advanced economies.

The present study contributes to the empirical literature on effectiveness
of monetary policy to stabilise food inflation in three major ways. First,
the limited existing literature mainly stress on the relationship of monetary
policy and commodity prices where food constitutes one item in the set of
commodities. We exclusively highlight the role of monetary policy for food
inflation via the consumption demand channel, and its implication for core
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and headline inflation in a reduced form general equilibrium framework.

Second, the existing literature mainly focus on US, representing a large ad-
vanced economy. The present study provides insight on this issue from a
comprehensive set of advanced and emerging economies, compares the find-
ings for the two sets of economies and thereby fills the void in the literature
for emerging economies.

Third, this study has implication for monetary policy designing for many
emerging economies subject to inflationary pressure coming from food sector.
Overall, our analysis suggest that in the backdrop of an inflationary pressure
stemming from food sector, an one-time monetary tightening to stabilise it
may turn out to be destabilising the food as well as overall inflation in the
economy. To have a negative effect on food prices, a sustained monetary
contraction is required so that the negative real income effect can outweigh
the positive relative price effect on food consumption. However, in that
process, the activities in non-food sector will have disproportionately higher
negative effect given the Engel’s Law. Hence, including food inflation in the
indicator for inflation target may have unbalanced negative growth effect of
monetary policy across food and non-food sector, with core sector bearing
the greater burden.

The rest of the paper is organised as follows. Section 2 discusses a few
stylised facts relating cross-country food consumption pattern, level of per
capita income, food inflation and monetary policy. Section 3 reviews the re-
lated theoretical and empirical literature on effectiveness of monetary policy
to stabilise food inflation. Section 4 outlines the data and the estimation
method applied in the analysis, and finally discusses the findings. Section
5 analyses the alternative modelling strategy to test the robustness of our
results. Finally, Section 6 concludes the paper.

2 Food inflation and monetary policy: Stylised

facts

In the decade of 2006 to 2016, the global food price index grew at an aver-
age year-on-year monthly rate of 4.5% with a very high volatility of 21.36%.
During this period, there are three occasions when the global food inflation
exceeded the 10% mark (see Figure 1). These three phases span the peri-
ods respectively from January, 2007 to September, 2008; November, 2009 to
April, 2010, and July, 2010 to September, 2011, with the first phase record-
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Figure 1 Global food inflation

Source: FAO & Author’s estimates

ing the highest rate of inflation at 33%. The world food prices grew at an
average rate of 10% during the last four months of 2016. The periods of
severe deflation in the world food prices are also observed.

During the same period, average inflation rate in domestic food prices seems
to vary substantially across individual countries in the world. The emerging
economies record higher average food inflation compared to their advanced
economies counterparts. The average food inflation in emerging economies
in the last decade exceeds 6% except for South Korea and Hungary, while
it lies in the range of 2-4% in the advanced countries (see the upper panel
of Figure 2). The emerging economies also record higher average headline
inflation compared to that in the advanced countries (see the lower panel of
Figure 2). We also observe that countries with high food inflation are also
the ones with high headline inflation, indicating a positive correlation among
headline and food inflation. The low income countries and the countries with
large share of expenditure devoted to food tend to record high average food
inflation (Figure 3).

How do central banks respond to inflationary situation in food sector? A
well-known dilemma central banks often face is the choice between headline
inflation including food components, and core inflation as the target infla-
tion indicator. Such dilemma is even more profound for emerging economies
where food constitutes a substantial share of the consumption basket. In
practice, central banks in general are found to have preference for headline
inflation including food component as the target indicator. We observe that
all the countries in our sample, except Japan, have chosen some variation
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Figure 2 Average food and headline inflation across countries

(a) Average domestic food inflation

(b) Average headline vs. food inflation

Source: Official websites of countries in the sample, Federal Reserve Bank of St. Louis
(FRED) & Author’s estimates
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Figure 3 Food inflation versus stages of development

(a) Food inflation versus per capita income

(b) Food inflation versus share of food in consumption basket

Source: Official websites of countries in the sample, Federal Reserve Bank of St. Louis
(FRED), IMF & Author’s estimates
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Table 1 Central Banks and indicators for inflation target

Country Adoption Year Indicator for inflation target
Canada 1991 Headline CPI

UK 1992 Retail price index excluding
mortgage interest payments,
replaced by Headline CPI from
2003 onwards

EU countries 1998 Harmonised index of consumer
prices (HICP)

Germany
Italy
France

Japan 2013 Core CPI
Chile 2000 Headline CPI
Mexico 2001 Headline CPI
South Korea 1998 Headline CPI
Turkey 2006 Headline CPI
Hungary 2001 Headline CPI
India 2015 Headline CPI

Source: Central Banks’ websites of the countries in the sample

of the overall CPI including the food component as the underlying indicator
for inflation target (Table 1). This implies that central banks around the
globe indeed take into account the inflationary situation in food sector while
making decision about the monetary policy for the economy.

However, the empirical pattern of central banks’ response to food inflation
shows substantial variations across countries (Table 2). There are four dis-
tinct patterns of response observed in a cross-correlation analysis among the
food inflation and policy rate, where correlation of policy rate at period t
with food inflation at t±k, k = 0, 1, 2, 3, 4 are evaluated. We find that, for
most of the advanced and emerging economies, food is a coincident indicator,
showing high correlation with policy rate at lag -1, the coincident period 0,
and lead +1.1 EU countries, such as Germany, Italy, France, and emerging
economies such as, Chile, Mexico, Turkey and India fall in this group. Policy
rate seems to respond positively to food inflation dynamics almost immedi-
ately in these economies, except India. Interestingly, in response to dynamics
of food inflation, policy rate is found to respond negatively in India. Food

1In empirical macroeconomics literature, a variable is defined as a coincident indicator
to a target indicator when the latter has high correlation with the former at lags ±1 around
0 lag. A variable is a leading indicator to the target indicator when higher correlation are
observed at lags beyond -2 compared to the coincidence period.
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Table 2 Response of policy rate to food inflation

Country Q(-4) Q(-3) Q(-2) Q(-1) Q(0) Q(+1) Q(+2) Q(+3) Q(+4)
US 0.026 0.081 0.160 0.271 0.416 0.540 0.613 0.648 0.617
UK -0.019 0.039 0.120 0.252 0.424 0.544 0.643 0.705 0.674
Canada -0.109 -0.200 -0.259 -0.254 -0.154 -0.025 0.119 0.284 0.424
Germany 0.096 0.249 0.385 0.505 0.589 0.561 0.492 0.368 0.157
Italy 0.153 0.268 0.415 0.593 0.731 0.773 0.767 0.721 0.605
France 0.071 0.178 0.326 0.485 0.608 0.658 0.639 0.560 0.420
Japan -0.124 -0.141 -0.157 -0.113 -0.053 0.062 0.128 0.178 0.147
Chile -0.209 0.066 0.356 0.555 0.682 0.742 0.635 0.417 0.172
Mexico 0.002 0.125 0.220 0.336 0.482 0.600 0.624 0.541 0.381
S. Korea 0.095 0.096 0.058 0.052 0.067 0.103 0.195 0.258 0.213
Turkey 0.305 0.361 0.437 0.483 0.512 0.466 0.357 0.258 0.143
Hungary 0.753 0.786 0.776 0.765 0.759 0.644 0.527 0.417 0.300
India -0.165 -0.347 -0.470 -0.491 -0.480 -0.404 -0.310 -0.191 0.035

Source: Official websites of countries in the sample, Federal Reserve Bank of St. Louis (FRED), IMF &
Author’s estimates

inflation is a leading indicator for policy rate in Hungary. At lags -2 and 
-3, food inflation show highest correlation with policy rate in Hungary. The 
third category includes countries where it is the food inflation that follows 
policy rate at a lag. US and UK belong to this category where food inflation 
at leads 2 and 3 show highest correlation with policy rate. Canada, Japan 
and South Korea constitute the fourth category where significant correlation 
among policy rate and food inflation can not be found at any lag or lead or 
at the coincidence period.

3 Review of related literature

In this section, we discuss a few selected literature on the role of monetary 
policy for stabilising food inflation. The strand of theoretical literature, based 
on Dynamic General Equilibrium Models mainly focus on optimal monetary 
policy. The issue addressed here is whether the central bank should target core 
or headline inflation when the economy consists of two distinct sectors, 
namely food and non-food sectors. The conclusion crucially depends on the 
structural properties of the economy. Targeting core inflation, after taking 
into account the pass-through of food inflation to non-food inflation, is found 
to be optimal under the assumption of complete financial market (Aoki,
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2001).2

On the other hand, stabilising headline CPI inflation is welfare superior when
financial market is incomplete so that farmers do not have access to finan-
cial services for saving or borrowing (Anand and Prasad, 2010; Anand et al.,
2015). Targeting headline CPI inflation is also advocated when food consti-
tutes a large share of the consumption basket, be it a non-traded good (Soto,
2003; Pourroy et al., 2016) or an imported one (Catao and Chang, 2015).

While the theoretical insights vary in terms of appropriate indicator for infla-
tion targeting, the literature in general suggests a stabilising role of monetary
policy for food inflation under optimal monetary policy. On the contrary,
there exists hardly any empirical consensus on effectiveness of monetary pol-
icy to stabilise food inflation. Very recently, a limited strand of empirical
literature attempt to shed light in this arena. Next, a discussion on the
related empirical literature follows.

Frankel (2008); Akram (2009); Scrimgeour (2014) find stabilising role of mon-
etary policy for real commodity prices, including agricultural commodities.
The evidence in these studies are mainly based on the data from US, a large
advanced country. The channels highlighted in these studies, through which
a rise (decline) in real interest rate reduces (increases) real agricultural com-
modity prices are the following: higher (lower) interest rate (i) increases (de-
creases) storing cost and hence encourages suppliers to deplete (accumulate)
stocks, thereby enhancing (reducing) the supply; (ii) encourages speculators
to re-arrange portfolio by shifting from (to) commodity contracts to (from)
treasury bill. Scrimgeour (2014) also mentions the role of aggregate demand
channel.

Frankel (2008) uses US data for the period 1950-2005, and finds that a rise in
the real interest rate lowers aggregate real commodity price indices as well as
23 individual commodity prices, including agricultural commodities. He fur-
ther compared the evidence with some selected emerging economies and other
advanced countries. Using aggregate commodity price index data, he also
finds similar evidence for other advanced economies, namely UK, Canada,
Switzerland, Australia and New Zealand, and for emerging economies, such
as Brazil and Chile. However, Mexico showed a positive impact of monetary
contraction on commodity prices.

Akram (2009) estimates a structural VAR model using data on oil and food

2For practical purposes, Gregorio (2012) also suggests that when shocks to food inflation
is transitory, targeting core inflation adjusting for the pass-through effect of food to non-
food inflation is sufficient.
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prices in US dollar, US real interest rate and exchange rate for the period
of 1990 Q1 to 2007 Q4. He finds that a positive shock to real interest rate
causes a decline in real prices of both oil and food. In a more recent study,
Scrimgeour (2014) finds similar insights using high frequency data in an
event-study framework.

However, Hammoudeh et al. (2015) observe initial price puzzle following a
monetary contraction in all classes of commodities in US, with a persistent
rise in food prices. This paper estimates a structural VAR model using US
quarterly data for the period 1957 Q1 to 2008 Q3. A monetary tightening
is found to increase all commodity prices initially, owing to various possible
causes such as aggregation bias, greater expected inflation and speculation,
high production costs, and overshooting. As the contractionary impact on
the real economic activities sets in, the positive impact eventually subsides
and reverses sign for prices of all commodities except for food. Following a
monetary tightening, food prices persistently rise after an initial decline.

4 Effect of unexpected change in monetary

policy on food inflation: A cross-country

analysis

To assess the role of monetary policy on food inflation, we estimate a reduced
form Panel Vector Auto-Regression (PVAR) model for a set of selected ad-
vanced and emerging economies. In order to capture the effect of monetary
policy on food inflation via consumption demand channel, the set of endoge-
nous variables are chosen following Hammoudeh et al. (2015). The set of
endogenous variables included in the PVAR analysis are real GDP capturing
total real income, real consumption and investment expenditure representing
consumption and investment demand, policy rate representing the monetary
policy stance of the central bank, sectoral and aggregate prices, and exchange
rate.

We estimate the VAR structure in a panel framework as a system of equa-
tions using the Generalised Method of Moments (GMM) technique following
Holtz-Eakin et al. (1988); Abrigo and Love (2016). While the VAR structure
allows us to capture the endogeneity of macroeconomic variables, the panel
framework allows us to control for the unobserved cross-country heterogene-
ity. It also helps to increase efficiency by reducing the potential bias caused
by the small degrees of freedom in country-level VAR models (Jawadi et al.,
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2016). The following sections discuss the data and the estimation strategy
used in the analysis in detail.

4.1 The Data

The dataset is a quarterly panel consisting of macroeconomic indicators for
thirteen advanced and emerging economies, for the period 2006 Q1 to 2016
Q2. The sample of countries consists of seven advanced economies and six
emerging economies. We select countries is based on the classification of
countries given in World Economic and Financial Surveys, World Economic
Outlook, published by the International Monetary Fund (IMF). The sample
of countries consists of US, UK, Canada, Japan, Italy, France and Germany
from the set of developed economies, while, India, Korea, Chile, Mexico,
Turkey and Hungary represent emerging economies.

In our analysis, real GDP proxies for total income whereas nominal House-
hold Consumption Expenditure and Gross Fixed Capital Formation data,
after deflated by the GDP deflator, captures real consumption and invest-
ment expenditures. The national accounts data for each of the country are
sourced from the International Financial Statistics (IFS) published by the
IMF.

The components of the Consumer Price Index (CPI), namely, food, non-food
and non-oil, and the aggregate price level are used to gauge the food, core
and headline inflation in our analysis. The data for the overall consumer
price index (CPI) along with its major components such as food, energy and
core for the countries in our sample are sourced from the respective country’s
official websites and the economic database given in the website of Federal
Reserve Bank of St. Louis (FRED). The detailed description of prices data
for the countries in the sample are given in Table A.1 in Appendix A. The
monthly price indices are converted into quarterly indices using the average
price level for the three months spanning that particular quarter.3

The national currency vis-à-vis SDR proxies for the exchange rate for each
country in the panel, capturing the source of external shock for the respective

3The developed countries officially publish seasonally adjusted national accounts vari-
ables. We conduct seasonal adjustment of price data of both developed and emerging
economies and the national accounts variables of emerging economies using X12Arima
programme of the US Census Bureau. To include in the panel VAR estimation, the choice
between any original series and its seasonally adjusted component is made, based on var-
ious post adjustment diagnostic tests.
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economy. The exchange rate data measured as national currency per SDR, is
sourced from International Financial Statistics (IFS) of the IMF for all coun-
tries except for the European countries, namely, Italy, Germany and France.
The exchange rate data for these countries, available in daily frequencies are
sourced from IMF,4 and converted to quarterly series for the final analysis.

An unexpected change in the monetary policy stance of the central bank
is captured by shocks to policy rate. The repo rate and the federal funds
rate are the key policy rates for India and US respectively. Similarly, each
countrys central bank define their policy rates to influence their monetary
policy objectives. The data for policy rates are sourced from the official
Central Bank websites of the respective countries and International Financial
Statistics (IFS) of the IMF. The European countries (Italy, Germany and
France) follow the same policy rate defined by the European Central Bank
as European Central Bank interest rate. The details of the policy rates used
by the countries in the sample are given in Table A.2 in Appendix A.

While using the Fisher-type test for unit root which tests the null hypothesis
that all panels contain unit root, against the alternative hypothesis that at
least one panel is stationary, we find that real GDP, consumption, investment,
food, core and overall CPI are I(1), while the policy rate is found to be
stationary (see Tables B.1 and B.2 in Appendix B).

The four error-correction based panel cointegration tests developed by West-
erlund (2007) indicate that the variables are not co-integrated as we can not
reject the null hypothesis of no cointegration (see Table B.3 in Appendix B).5

4.2 Estimation

Since the macroeconomic variables chosen for the analysis are non-stationary
and are not cointegrated as suggested by the panel unit root and cointegration
tests, we estimate a VAR model in first difference in a panel framework. To
be more specific, the VAR structure includes first difference of the variable
in log, except for policy rate which is found to be stationary. This implies
that the variables included in the VAR model are GDP, consumption and

4https://www.imf.org/external/np/fin/data/param rms mth.aspx.
5Given the size of the data set and that the STATA programme does not allow to

perform the test with more than six variables at a time, we test for cointegration of each
of the price indices (food, core and headline) along with rest of the variables, namely, real
GDP, real consumption, real investment, policy rate and exchange rate at a time. Finally,
we test for cointegration among the three price indices.
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investment growth, all three in real terms, food, core and headline inflation,
policy rate, and exchange rate.

As in Hammoudeh et al. (2015), GDP, consumption and investment are al-
lowed to react to the monetary policy shock with a lag. However, unlike this
study, we assume that sectoral and headline inflation also react to monetary
surprises with a lag. We assume that monetary policy responds to all domes-
tic sources of shocks contemporaneously. Exchange rate, which is ordered in
the last, is subject to all domestic shocks including the monetary surprises
contemporaneously in addition to external shocks.6

We estimate the following PVAR model to assess the impact of monetary
surprises on food inflation:

Yit = A0 + A(L)Yit + vi + εit; i = 1, ...., N ; T = 1, ..., Ti (1)

where Yit is the vector of endogenous variables as follows:




∆ logReal GDPt

∆ logReal consumptiont

∆ logReal investmentt
∆ logCPI Foodt

∆ logCPI Coret
∆ logCPIt
Policy ratet

∆ log Exchange ratet




. (2)

In equation (1), A0 is a vector of constants, A(L) is a matrix polynomial in
lag operator, vi represents country-specific fixed effects. The idiosyncratic
errors εit are assumed to follow white noise properties such that E[εit] = 0;
E[ε′itεit] = Σ; E[ε′itεis] = 0 for all t > s.

The model is estimated by system-GMM method using the lags of the en-
dogenous variables as instruments (Holtz-Eakin et al., 1988), after transform-
ing the variables in the system using the Helmert procedure to remove the
country-specific fixed effects (Areliano and Bover, 1995). The Helmert proce-
dure is a forward mean-differencing method where the average of all available
future observations is subtracted from the variable to be transformed.

We estimate PVAR model for the set of selected advanced and emerging
economies to gauge the effect of monetary policy shock on food inflation.

6In our robustness analysis we preserve the ordering of variables as in Hammoudeh
et al. (2015).
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Since economic, financial and institutional structures differ substantially
across advanced and emerging economies, the behaviour of food inflation
in response to monetary policy shock may differ across these two sets of
economies. Hence, we estimate the model for advanced and emerging economies
separately as well.

The optimal lag order selection criteria (Moment and Model Selection Cri-
teria or MMSC) for both panel VAR specification and moment condition for
GMM models, analogous to standard AIC, BIC and HQIC Andrews and Lu
(2001) suggest a first order PVAR model for the overall sample as well as
for the sub-samples of advanced and emerging economies (see Table B.4 in
Appendix B). All eigen values of the PVAR models estimated for full and
sub-samples lie within the unit circle, thus satisfying the stability condition
of the models (see Figure 7 in Appendix B).

Impulse response analysis captures the dynamic impacts of a monetary sur-
prise on food inflation and other key macroeconomic indicators. The Fore-
cast Error Variance Decomposition (FEVD) analysis allows us to identify
the sources of variations in food inflation and other macroeconomic indica-
tors over a horizon of eight quarters.

4.3 Results

This section discusses the impacts of an unanticipated change in the policy
rate on food inflation for the set of advanced and emerging economies in our
sample. We also analyse the pattern of monetary policy transmission to food
inflation in advanced and emerging economies separately.

4.3.1 Transmission of monetary policy shocks to food inflation in
advanced and emerging economies

Figure 4 depicts the results of impulse response analysis for food inflation,
along with responses of core and headline inflation and other key macroeco-
nomic indicators.

We find that an unanticipated monetary tightening has a positive effect on
food inflation. An one standard deviation unanticipated positive interest rate
shock causes policy rate to rise by 0.67% initially, with the effect subsiding
in the subsequent quarters. Following the rise in policy rate, quarter-on-
quarter food inflation rises by 0.10% after three quarters of the shock. The

15



Working paper No. 209

Accessed at http://www.nipfp.org.in/publications/working-papers/1796/ Page 17 

Figure 4 Effects of an unanticipated change in monetary policy on food
inflation and other macroeconomic indicators

(a) Response of real GDP growth to
policy rate

(b) Response of real consumption
growth to policy rate

(c) Response of real investment
growth to policy rate

(d) Response of food inflation to pol-
icy rate

(e) Response of core inflation to pol-
icy rate

(f) Response of headline inflation to
policy rate

(g) Response of exchange rate
change to policy rate

Source: Author’s Estimates
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impact on food inflation declines afterwards, but remains significant for the
subsequent periods. An increase in the policy rate tends to raise the cost of
capital, and hence, cost of production in relatively capital intensive non-food
sector. Given the level of demand faced by firms in this sector initially un-
changed, higher interest rate requires them to raise the price level initially.
Extensive empirical evidence on such phenomenon have been documented in
long-existing literature on ‘production cost channel of monetary policy trans-
mission’ (Barth and Ramey, 2001; Chowdhury et al., 2006; Gaotti and Secchi,
2006; Henzel et al., 2009).7 Durable goods, which can be bought against loan
also become expensive following an interest rate hike. As a result, households
substitute consumption of non-food items by food. The substitution effect is
stronger when food has a high share in the consumption basket. The overall
positive effect on food inflation becomes even more stronger in economies
where a large share of population consumes food at far below the satia-
tion point. While, consumption of non-food declines, consumption of food
increases, leaving an overall negative effect on real consumption growth, al-
though the effect is not significant.

Rise in policy rate, on the other hand, enhances cost of investment, inducing
a statistically significant lowering impact on real investment growth. One
standard deviation increase in the policy rate tends to reduce real invest-
ment growth by 0.21% in the next quarter, although the effect is transitory.
As a result, the real GDP growth declines and the effect is significant. An
increase in the policy rate by one standard deviation causes real GDP growth
to decline by 0.09% in the next quarter, the effect subsides but remains sig-
nificant in the subsequent periods. The decline in real GDP growth, in turn,
causes real consumption and investment growths to decline in the subsequent
periods. The decline in aggregate demand growth causes positive effect of
food inflation to subside eventually.

The decline in consumption of non-food items is reflected in the decline in
core inflation. The overall effect of an unanticipated monetary tightening
on headline inflation is positive, indicating evidence of the well-known price
puzzle effect highlighted in the empirical literature of monetary policy trans-
mission. Apart from the cost channel of monetary policy transmission already
discussed, the role of commodity prices, and omission of forward looking vari-
ables in the VAR models are some of the widely-argued explanations behind
such puzzle (Sims, 1992; Rusnak et al., 2013; Brissimis and Magginas, 2006;

7The cost channel of monetary policy transmission refers to the scenario when producers
initially raise prices of their products following a monetary tightening that enhances the
cost of capital.
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Castelnuovo and Surico, 2010).8 Sims (1992) and the subsequent literature
suggest that when commodity sector is the source of inflationary pressure
in the economy, a one-time contractionary interest rate innovation may not
be sufficient to mitigate the commodity price shock on headline inflation.
The role of commodity inflation, thus, can explain the initial short term rise
in headline inflation following a rise in the policy rate. In the similar line,
our results also highlight the role of food inflation in shaping the pattern of
monetary policy transmission across countries in the world.

A monetary tightening increases the price of domestic currency, vis-à -vis
other countries’ currencies, causing appreciation of the domestic currency,
although the effect is not statistically significant.

The Forecast Error Variance Decomposition (FEVD) analysis in Table C.1
and Table C.2 in Appendix C suggest that after four quarters of a shock,
out of the total variation in food inflation, real income growth captured by
real GDP growth explains 9% of the variation followed by change in exchange
rate (2.36%), real consumption demand growth (1.52%), and finally monetary
policy shock (1.52%) in addition to contribution of demand growth. While
core inflation is found to explain 1.37% of variation in food inflation, the role
of aggregate inflation is found to be negligible (0.5%).

Apart from the ideosyncratic shock to core inflation, food inflation and real
consumption growth are the factors explaining a significant part of the vari-
ation in core inflation after four quarters of the shock. While food inflation
explains 5.9% of the variation in core inflation, 1.37% of it is explained by the
variation in real consumption growth. After 4 quarters of a shock, 26.11%
variations in headline inflation is explained by the food component, followed
by core inflation variation (9.17%) and exchange rate movements (1.10%).
The variation in policy rate explains 1.52% of the variation in aggregate CPI
inflation after 8 quarters.

Interestingly, the FEVD results suggest that after four quarters of a shock to

8According to the new Keynesian theory of monetary policy transmission, expectations
about the future state of the economy affect the decision making process of economic
agents in the current period. In an environment of staggered price setting, producers
revise their prices downwards today if they anticipate a contraction of economic activities
tomorrow following a credible monetary tightening. Hence agents’ perception about the
future state of the economy plays an important role in monetary policy transmission to
prices. Inflation expectation, leading indicator of economic activity reflecting the future
state of the economy, and money market forward rate capturing the monetary policy
expectations are some of the indicators to summarise agents’ perception on the future
course of the economy. Empirical literature highlight the role of these forward-looking
variables in explaining the price puzzle in the monetary policy transmission literature.
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the policy rate, 12.54% variation in it is explained by variations in headline
inflation, followed by real GDP growth (5.43%) and food inflation (3.74)%.
These results indicate that, in general, during the period of analysis, the
monetary policy stance of the central banks are directed towards stabilising
economic performance and headline inflation, with separate focus to food
inflation as well.

4.3.2 Transmission of monetary policy shocks to food inflation in
advanced economies

Figure 5 depicts the results of impulse response analysis for food inflation,
along with responses of core and headline inflation and other key macroeco-
nomic indicators for the sample of advanced countries.

After an initial decline, food inflation responds positively following an unan-
ticipated monetary tightening in advanced economies. Due to a one standard
deviation unanticipated positive monetary policy shock, policy rate immedi-
ately increases by 0.29% in the, while the impact decreases in the following
quarters. Food inflation gradually increases by 0.07% after four quarters of
the shock. Unlike the overall sample, the response of the core inflation shows
price puzzle preceded by an initial decline. The price-puzzle effect is also
observed for the headline inflation as well.

We find significant real effects of monetary policy shock in advanced economies.
The positive shock to policy rate is found to reduce real GDP growth by
0.03% after four quarters of the shock. The effect remains significant for
quite a few subsequent quarters. The real consumption growth reduces by
0.07% immediately. The magnitude of the impact declines afterwards, but,
remains significant for the subsequent quarters. Following the rise in the
policy rate, the real investment growth immediately declines by 0.04%, and
further declines by 0.11% after three quarters of the shock. The impact sub-
sides in the following quarters, but remains significant during the horizon.

One striking observation here is that the transmission effects in the real side
of the economy are mostly of persistent nature in the advanced economy
compared to the transitory nature found in the overall sample. Also, signifi-
cant transmission effect on real consumption growth is found for the advanced
economies, while the response of real consumption growth to monetary policy
shock is not statistically significant for the overall sample. However, despite
the significant decline in real consumption growth sourced from decline in
consumption of non-food following the monetary tightening, core inflation
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Figure 5 Effects of an unanticipated change in monetary policy on food
inflation and other macroeconomic indicators in advanced economies

(a) Response of real GDP growth to
policy rate

(b) Response of real consumption
growth to policy rate

(c) Response of real investment
growth to policy rate

(d) Response of food inflation to pol-
icy rate

(e) Response of core inflation to pol-
icy rate

(f) Response of headline inflation to
policy rate

(g) Response of exchange rate
change to policy rate

Source: Author’s estimates
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in advanced economies show price-puzzle effect. This result reflects the exis-
tence of cost channel of monetary policy transmission which possibly became
even more prevalent during the post Global Financial crisis period spanning
most of the sample period of our analysis. Finally, significant appreciation
effect of exchange rate in advanced economies is found following monetary
tightening.

Tables C.3 and C.4 in Appendix C report FEVD results of the analysis for
advanced economies. As in the overall sample, variation in food inflation in
advanced economies, after four quarters of a shock is found to be driven by
variations in income growth (7%), change in exchange rate (3.58%), real con-
sumption growth (2.99%). However, unlike the overall sample, in advanced
economies, variations in real investment growth (2.06%) and headline in-
flation (1.19%) also contribute to the variations in food inflation after four
quarters of a shock. Core inflation does not seem to play much role here.
After eight quarters, the role of monetary policy becomes significant as the
variation in it explains 2.48% of the variation in food inflation.

Unlike the overall sample, after four quarters of a shock, variations in core
inflation is driven by variations in overall inflation (7.94%), food inflation
(3.39%), real consumption demand growth (1.8%), real investment growth
(1.7%), and aggregate demand growth (1.13%). In advanced economies, core
inflation, followed by food inflation are found to be the major drivers of
variation in aggregate inflation. After four quarters of a shock, 27.61% of
the variation in headline inflation is explained by core inflation, while food
inflation explains 15.30% of the variation. Additionally, variations in real
aggregate and consumption demand growth, and exchange rate changes con-
tribute to 3.45%, 1.01% and 2.16% respectively of the variation in headline
inflation after four quarters of a shock.

Interestingly, the FEVD result for policy rate shows that unlike the overall
sample, in advanced economies, central banks’ policy stances are primarily
driven by growth consideration as variation in real GDP growth explains
40.96% of the variation in policy rate after four quarters of a shock. This
result is mainly driven by the fact that the period of analysis spans the
period of post Global Financial Crisis when reviving economic performance
emerged as the major challenge for the advanced economies. The variation
in headline inflation explains 4.06% of the variation in policy rate, while
food inflation does not seem to play a role in policy rate determination in
advanced economies.
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4.3.3 Transmission of monetary policy shocks to food inflation in
emerging economies

Figure 6 depicts the results of impulse response analysis for food inflation,
along with responses of core and headline inflation and other key macroeco-
nomic indicators for the sample of emerging economies.

The pattern of impulse responses in emerging economies closely resemble that
of the overall sample. This implies that the results for the overall sample are
mainly driven by the pattern of responses in emerging economies.

An unexpected monetary tightening that increases policy rate by 0.90%
causes food inflation to increase by 0.13% immediately. The impact subsides
afterwards but remains significant for the subsequent periods. The posi-
tive response of food inflation to a monetary tightening is rapid in emerging
economies compared to that in advanced countries. This corroborates with
the fact that emerging economies assign a higher share of expenditure to
food, and hence substitutes non-food items with food at a higher rate follow-
ing a rise in the policy rate. As a result, these economies experience a higher
rise in food inflation compared to the advanced countries.

Since consumption of non-food, including durables decline and that of food
items increases, the overall effect of a monetary tightening on real consump-
tion growth is not statistically significant. This causes the effect on core
inflation to be insignificant as well. The effect on headline inflation is mainly
driven by the impact on the inflation in food components. A one standard
deviation rise in the policy rate is associated with a 0.04% rise in the head-
line inflation in the next quarter. The effects decline in magnitude in the
subsequent quarters, but remains statistically significant.

In emerging economies, an unanticipated monetary tightening is found to
have marginal and transitory real effects. While we do not find any signif-
icant effect on real investment growth, real GDP growth declines by 0.14%
in the next quarter following a one standard deviation rise in the policy
rate. However, the effects become insignificant in the subsequent quarters.
Our findings of low degree of monetary transmission stand with the exist-
ing literature highlighting the lack of monetary transmission to the real side
in emerging economies due to underdeveloped financial system, low level of
financial integration and weak institutional structure including the central
banking system (Moreno, 2008; Mishra et al., 2012; Mishra and Montiel,
2013; Mishra et al., 2014; Bhattacharya et al., 2011; Hove et al., 2017).

We do not find any significant impact of monetary policy shock on exchange
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Figure 6 Effects of an unanticipated change in monetary policy on food
inflation and other macroeconomic indicators in emerging economies

(a) Response of real GDP growth to
policy rate

(b) Response of real consumption
growth to policy rate

(c) Response of real investment
growth to policy rate

(d) Response of food inflation to pol-
icy rate

(e) Response of core inflation to pol-
icy rate

(f) Response of headline inflation to
policy rate

(g) Response of exchange rate
change to policy rate

Source: Author’s Estimates
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rate in emerging economies as central banks in these countries frequently
intervene in the foreign exchange markets to contain the volatility of exchange
rate movements.

Tables C.5 and C.6 in Appendix C report FEVD results of the analysis for
emerging economies. In emerging economies, aggregate demand growth and
overall inflation explain a significant part of the variations in food inflation.
After four quarters of a shock, variation in real GDP growth explains 14.21%
of the variation in food inflation followed by variations in headline inflation
(10.25%), core inflation (3.35%), real consumption demand growth (1.38%),
real investment demand growth (1.34%), exchange rate changes (1.47%) and
policy rate (1.05%).

Like in the overall sample, variations in the core inflation is found to be
mainly driven by the core-sector specific shock, while variations in food in-
flation, and real consumption demand growth explain 6.56%, and 1.16% of
the variations in it respectively after four quarters of a shock to food infla-
tion. Variation in exchange rate changes is found to explain 1.44% of the
variation in core inflation after four quarters of a shock. Unlike the advanced
economies, aggregate demand growth does not seem to play much role here.

As opposed to the advanced counterparts, variation in aggregate inflation
is driven by variation in food inflation (29.18%) followed by the variation
in core inflation (7.48%) after four quarters of a shock. This indicates that
the FEVD result for aggregate inflation has been driven by the pattern of
relationship found in emerging economies. Apart from that, variations in real
investment demand growth and aggregate demand growth explain 1.17% and
1.13% of the variations in headline inflation after four quarters of a shock.

In a stark contrast to advanced countries where growth scenario is found
to be the major determinant of monetary policy, in emerging economies, it
is primarily driven by overall inflationary situation and dynamics of food
inflation. After four quarters of a shock, variation in headline inflation con-
tributes 22.39% of the variation in policy rate, while food inflation’s share in
it amounts to 6.79%.

4.3.4 Discussion of results

Comparing the dynamic macroeconomic impacts of an unanticipated mon-
etary policy shock in advanced countries visà-vis emerging economies, we
find significant and long-lasting negative real effects in advanced economies,
while transitory negative effects on real GDP growth is found in emerging
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economies. The effects on real consumption and investment growth in emerg-
ing economies are not statistically significant. The results are in line with the
long-standing literature on monetary policy transmission indicating lack of
transmission effects in emerging economies due to underdeveloped financial
and institutional set up in these countries.

An unexpected monetary tightening increases relative price of non-food in-
cluding consumer durables vis-‘a-vis food. The substitution of non-food by
food drives up food prices in both advanced and emerging economies, while
the magnitude of the rise is higher in the later. Emerging economies with a
higher share of food in consumption basket and substantial fraction of popu-
lation consuming food far below the satiation level, substitute non-food items
with food at a higher rate following a rise in the policy rate compared to ad-
vanced countries. As a result, the emerging economies experience a higher
rise in food inflation compared to the advanced economies.

Rise in consumption of food along with decline in non-food have an overall
negative effect on real consumption growth in both set of countries, but the
effect is found to be significant in advanced economies only. The decline in
consumption of non-food is reflected in a decline in core inflation in emerg-
ing economies, however the impact is not statistically significant. Despite a
decline in real consumption growth, core-inflation shows the famous price-
puzzle in advanced economies. This can be explained in the light of cost
channel of monetary policy transmission. This finding is in line with Chowd-
hury et al. (2006) suggesting the cost channel to outweigh the aggregate
demand channel of monetary transition in G-7 countries. Monetary tight-
ening shows a positive impact on headline inflation in both advanced and
emerging economies, owing to the rise in food inflation. This result stands
in line with Sims (1992) and the descendant literature highlighting the role
of commodity prices behind the price puzzle.

The FEVD analysis suggests that the drivers of inflation and monetary pol-
icy vary across advanced and emerging economies substantially. Variation
in food inflation is found to be driven by variations in demand growth and
overall inflation in both advanced and emerging economies. While demand
side factors play relatively prominent role in advanced economies, it is ag-
gregate and non-food price specific shocks play major role in variation of
food inflation in emerging economies. The demand side factors also drive
fluctuations in core inflation in advanced economies, while core-sector spe-
cific shocks are the main drivers of variation in core inflation in emerging
economies. Variations in core inflation followed by food inflation drive a sig-
nificant part of the variation in headline inflation in advanced economies. In
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emerging economies, it is the variations in food inflation followed by core
inflation mainly drive the variation in overall inflation.

The FEVD results of the policy rate reveal an interesting picture about the
policy priority in the two sets of economies. In the post Global Financial Cri-
sis period, a significant part of the variation in policy rate is driven by the
variation in real GDP growth, indicating stabilisation of the economic perfor-
mance as the main policy focus of the monetary authorities in the advanced
economies. Apart from the growth consideration, overall inflation is another
determinant of monetary policy in these countries. In a stark contrast, in
emerging economies, stabilisation of headline inflation, with additional focus
on stabilising food inflation is the major goal of exercising monetary policy.

5 Robustness analysis

To check the robustness of our results, we re-estimate the model following
the orderings of the variables as in Hammoudeh et al. (2015). According to
this ordering, food inflation followed by core and finally headline inflation
receive all the macroeconomic and policy shocks as these three variables
are ordered in the last. The main findings of the analysis are preserved
under this alternative ordering, indicating the robustness of the relationship
between food inflation and monetary policy. The effect of a monetary policy
change on core and headline inflation and other macroeconomic indicators
also resemble that of our baseline model.

As in our main analysis, here also we find that a monetary surprise causes
food inflation to increase in both emerging and advanced economies, as well
as in the overall sample (Figure 8 in Appendix C). Like in our main model,
core inflation in advanced economies show price puzzle due to a monetary
tightening, while the effect is negative for emerging economies, although not
statistically significant. The overall effect on headline inflation of an increase
in policy rate is found to be positive as in our baseline analysis.

As in our main analysis, under this alternative ordering, we find significant
real effects of monetary policy change in advanced economies, with no sig-
nificant real effect for emerging economies and the overall sample (Figure 9
in Appendix C).
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6 Conclusion

This paper investigates the effect of monetary policy changes on food inflation
in a set of advanced and emerging economies and also compare the findings
across these two sets of countries. We find that an unexpected monetary
tightening has a positive and significant effect on food inflation in both ad-
vanced and emerging economies. Our findings suggest that in the backdrop
of inflationary pressure stemming from food sector, a monetary tightening
may turn out to be destabilising the food as well as overall inflation in the
economy. With the limited strand of existing literature on monetary policy
and food inflation focusing only on US, an advanced economy, our findings
fill the void in the literature pertaining to emerging economies.

In our analysis, the cost channel of monetary policy transmission in capital
intensive non-food sector and relative strength of substitution and real in-
come effect under consumption demand channel on food consumption drive
our results. However, in order to identify and gauge the mechanism of the
two channels on relative price dynamics and consequently on food inflation,
a Dynamic General Equilibrium Model (DGM) with cost channel of mon-
etary policy transmission following Tillmann (2008), augmented with food
and non-food sectors will be useful.

Finally, a monetary policy tightening can reduce food inflation by enhancing
supply through lowering of storage cost (Frankel, 2008). Incorporating this
feature in a two-sector DGM model would further enrich our understanding
of food inflation’s response to monetary policy.
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A Appendix A

The Table A.1 describes the sources, base years and classification details of
CPI and its components for each country in the sample. The food and energy
components of CPI include different items which vary across countries. The
core price indices are calculated by subtracting food and fuel indices from
overall consumer price index for the countries where official sources do not
provide the measure of core price index. The share of food and energy in
total CPI is used to derive the weighted average of food and energy prices
while deriving the expression for core indices.

Country Data source Base year Classification details
US Bureau of

Labour Statis-
tics

1982-84 Food does not in-
clude non-alcoholic
beverages.

UK Office for Na-
tional Statistics

2015

Canada Statistics
Canada

2002 Food includes non-
alcoholic beverages.
Energy includes elec-
tricity, natural gas,
fuel oil and other
fuels, gasoline and
fuel, parts and acces-
sories for recreational
vehicles.

Germany Federal Statisti-
cal Office

2010 Food doesn’t include
non-alcoholic bever-
ages. Energy includes
household energy
and fuels. Household
energy includes elec-
tricity, gas and other
fuels.

France National Insti-
tute of Statistics
and Economic
Studies

2015 Food includes non-
alcoholic beverages.
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Italy National Insti-
tute of Statistics
(ISTAT)

2015 Food does not in-
clude non-alcoholic
beverages.

Japan Statistics Bu-
reau

2015 Food does not in-
clude non-alcoholic
beverages.

Turkey Turkish Statisti-
cal Institute

2003 Only food commodi-
ties

Hungary Hungarian Cen-
tral Statistical
Office

1990 Food includes non-
alcoholic beverages

India Labour Bureau 2001 Only food commodi-
ties

Korea Statistics Korea 2015 Only food commodi-
ties

Mexico National Insti-
tute for Statis-
tics, Geography
and Information
Technology for
overall CPI and
CPI core; FRED
for CPI food

2010
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Chile National Insti-
tute of Statistics

2013 The period 2006 to
2013 includes non-
alcoholic beverages
in food compo-
nent. From 2014
onwards, food and
non-alcoholic bev-
erages are given as
separate categories.
Hence we include
both these series in
food component from
2014 onwards to have
a consistent food price
series for the periods
pre 2014 and 2014
onwards. Similarly,
during 2006 to 2013,
housing, water, elec-
tricity and other fuels
are clubbed in one
category, whereas,
from 2014 onwards,
these are given as seg-
regated series. Hence,
we choose all these
categories under fuel
from 2014 onwards to
obtain a consistent
fuel price component
across the two time
periods.

Table A.1: Description of price data
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Table A.2 Description of policy rate

Country Policy rate Data source
US Federal Funds rate International Financial Statistics (IFS),

IMF
UK Bank rate International Financial Statistics (IFS),

IMF
Canada Overnight rate International Financial Statistics (IFS),

IMF
Germany Refinancing rate European Central Bank
Italy Refinancing rate European Central Bank
France Refinancing rate European Central Bank
Japan Uncollateralised overnight call rate Bank of Japan
Chile Monetary Policy Rate (MPR) International Financial Statistics (IFS),

IMF
Mexico Overnight interest rate International Financial Statistics (IFS),

IMF
India Repo rate Reserve Bank of India
Korea Base rate International Financial Statistics (IFS),

IMF
Turkey Overnight rate International Financial Statistics (IFS),

IMF
Hungary Three-month MNB deposit rate Magyar Nemzeti Bank (MNB), Central

Bank of Hungary

B Appendix B
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Table B.4 Results of lag order selection test

Full sample Advanced countries Emerging economies
Statistic Lag 1 Lag 2 Lag 1 Lag 2 Lag 1 Lag 2
MBIC -579.0363 -282.8577 -542.4421 -268.8622 -526.6735 -254.4926
MAIC -59.46849 -23.07384 -108.0577 -51.66999 -99.46863 -40.89014
MQIC -264.6692 -125.6742 -283.4736 -139.3779 -272.2083 -127.26
Source: Author’s estimates

Figure 7 Stability of estimated PVAR models
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Figure 8 Effects of an unanticipated change in monetary policy on sectoral
and aggregate inflation from alternative model

(a) Response of food infla-
tion to policy rate for all

(b) Response of food infla-
tion to policy rate in ad-
vanced countries

(c) Response of food infla-
tion to policy rate in emerg-
ing economies

(d) Response of core infla-
tion to policy rate for all

(e) Response of core infla-
tion to policy rate in ad-
vanced countries

(f) Response of core infla-
tion to policy rate in emerg-
ing economies

(g) Response of headline in-
flation to policy rate for all

(h) Response of headline in-
flation to policy rate in ad-
vanced countries

(i) Response of headline in-
flation to policy rate in
emerging economies

Source: Author’s Estimates
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Figure 9 Effects of an unanticipated change in monetary policy on macroe-
conomic indicators from alternative model

(a) Response of real GDP
growth to policy rate for all

(b) Response of real GDP
growth to policy rate in ad-
vanced countries

(c) Response of real GDP
growth to policy rate in
emerging economies

(d) Response of real con-
sumption growth to policy
rate for all

(e) Response of real con-
sumption growth to policy
rate in advanced countries

(f) Response of real con-
sumption growth to policy
rate in emerging economies

(g) Response of real invest-
ment growth to policy rate
for all

(h) Response of real invest-
ment growth to policy rate
in advanced countries

(i) Response of real invest-
ment growth to policy rate
in emerging economies

Source: Author’s Estimates
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