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Analyzing time-frequency based co-movement in inflation-Evidence from G-7 countries

Abstract
The co-movement in the international inflation rates, among others, may be produced by
common shocks, similarities in central bank reaction functions, international trade and the
operation of purchasing power parity theory. However, to assess the synchronization of inflation
fluctuations across countries or regions is critical from the perspective of understanding inflation
behavior and formulation of correct monetary policy. This study attempts to investigate inflation
rates co-movement among G7 countries at different frequencies or time scales under the
framework of the continuous wavelets. In particular, this study analyzes the coherency and the
phase relationship in the time-frequency space in inflation rates of G7 countries. The waveletbased measure of cohesion allows us to assess simultaneously how synchronization has evolved
over time and across frequencies. Overall, our results indicate that inflation co-movements in G7
countries are multi-scale and characterized by structural breaks.
Keywords: Co-movement; Wavelets; Time-frequency; Inflation; G7
JEL classification: C40; E31; E32; F44
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1. Introduction
The co-movement of inflation fluctuations across countries or regions is a very debatable issue.
Inflation rates across various countries may co-move for a number of reasons. One obvious
reason for the correlation in inflation rates is that real economic activity is also correlated across
countries. Since the domestic inflation responds to correlated changes in the domestic demand,
co-movement in the business cycles could lead to co-movement in inflation. The requirement of
participating countries to adopt similar monetary policies in the fixed exchange rate system or
the monetary union may also lead to the co-movement in inflation rates. Even in the absence of
fixed exchange rate regime or the monetary union, a desire to stabilize exchange rates can
prompt the central banks to reciprocate each other’s policy shifts (Canzoneri and Gray 1985;
Calvo and Reinhart 2002; Devereux and Engel 2007). Similar monetary policy reaction functions
across countries (Neely and Rapach 2008; Henriksen et al. 2011) could also induce the observed
co-movement in inflation rates. This is corroborated by the fact that, around early 1990s, the
move to a low and more stable inflation environment was a common trend among a number of
countries. Internationally, the inflation rates also co-move because of macroeconomic shocks,
such as oil price shocks. The Central Banks often respond similarly to such common shocks
which amplify such co-movements (e.g., Henriksen et al. 2011). At times, macroeconomic
shocks originating from a particular country spill over to the other country’s inflation rates
through international trading of assets and goods. In nutshell, the co-movements in inflation rates
across countries are produced by different types of macroeconomic shocks, as well as, other
political and economic pressures for the Central Banks to respond similarly to these shocks.
Much of the theory on inflation co-movement suggests that inflation rates tend to move
together across countries. From the perspective of the Central Banks and national governments,
however, it is crucial to understand how inflation in other countries might influence domestic
inflation. Although theory suggests that inflation rates could co-move between countries,
empirically there seems to be no consensus on the issue. The literature on the co-movements in
inflation is scant. A significant amount of this scant literature highlights that inflation rates tend
to move together across countries. Kose et al. (2003, 2008), among others, have recently used
dynamic latent factor models to study international co-movements in real macroeconomic
variables. Wang and Wen (2007) in calibrated New Keynesian two-country models empirically
test that the co-movement in inflation rates is higher than the other variables. Using factor
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models to decompose sectoral national inflation rates into world and national components
Mumtaz and Surico (2011), Monacelli and Sala (2009), however, show that international
spillovers of inflation are weak and, therefore, cannot be considered as attributes of inflation comovement. Bernanke (2007) attributes inflation co-movement to direct terms of trade channel
that increases or decreases import prices, and indirect pro-competitive effect, which reduces the
pricing power of domestic firms. Neely and Rapach (2008) find that the common inflation
factors explain substantial amount of domestic inflation in countries with a greater degree of
central bank independence. In other words, similar reaction functions across countries are
important. Further, they find that world and regional factors explain about 35% and 16%,
respectively of inflation variability across the 64 countries. Beck et al. (2009) investigate the
Euro-area and national factors with the disaggregated level of price data and find that “Euro-area
effects” account for approximately half of monthly price variation in the regional economies.
Eickmeier and Moll (2009) follow altogether a different approach by estimating factoraugmented Phillips curves for 24 OECD economies. By indirectly allowing global forces to
impact inflation through common movements in domestic demand and supply, this study finds
that the common component to changes in unit labour costs is a significant determinant of
inflation. Moreover, it also finds that co-movements in inflation are driven by other forces than
simply business cycle correlations. Ciccarelli and Mojon (2010) suggest that, on an average, up
to 70 percent of the variation in country’s inflation rates can be explained by a common factor.
Overall, the empirical evidence using different methodologies shows mixed evidence of inflation
co-movement in different countries.
The peculiarity, however, remains with the frequencies over which global inflation rates
co-move. For example, the policy decisions of monetary authorities on the appropriate secular
rate of inflation and the consequent changes to policy frameworks are likely to drive inflation comovement in the long run. Furthermore, the operation of purchasing parity theory would also
drive the inflation co-movement in the long run. Similarly, if shocks to the international prices of
the imported goods are not adjusted by exchange rates, then these shocks flow to domestic
consumer prices over the short to medium term. Further, due to lags in the transmission of
monetary policy, inflation rates co-move across countries over the medium term. This signifies
just how critically the co-movements are influenced at the different frequencies through these
various channels. Putting in other way, all the aforesaid channels operate at different frequencies.
4
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From the perspective of policy makers, the study of inflation co-movement at different
frequencies is important. For example, the co-movements generated due to certain common
shocks that are temporary in nature may warrant only partial or no policy response, whereas the
co-movements generated due to permanent factors may warrant immediate response.
Given these considerations, this study revisits the inflation co-movement in G7 countries
within the time–frequency framework. In essence, we intend to show how inflation rates comove across frequencies as well as over time and whether this co-movement is subject to
structural breaks across frequencies as well as over time. In other words, we study the timefrequency structural breaks in inflation co-movements among G7 countries. In order to address
these issues, we use wavelet coherency to study the pair-wise co-movements in inflation rates
across different frequencies and thereby determine the relative importance of different
frequencies in accounting for inflation co-movement in G7 countries. Raihan et al. (2005),
Crowley and Mayes (2008), Rua and Nunes (2009), Aguiar-Conraria et al. (2011a, b), Madaleno
and Pinho (2012), Tiwari (2012), Tiwari (2013) Dar et al., (2013) and Tiwari et al., (2013a, b, c)
are some of the recent studies which use wavelet analysis to study the variety of macroeconomic
relationships in economics. Nevertheless, to the best of our knowledge there is hardly any study
that analyses the co-movement of inflation rates across different frequencies. We apply this
technique to provide a detailed analysis of the international co-movement of inflation rates
across frequencies and over time and thereby contribute to the originality of this work. Our work
complements the existing literature by measuring the synchronization of national inflation rates
at different frequencies using the methodology of wavelet coherency. This analysis enables us to
determine whether co-movement is concentrated at the very quickly fluctuating, quickly
fluctuating or the slowly fluctuating components of inflation. Wavelet coherency is calculated
for each 21 pair of countries to see how the co-movement varies across frequencies and over
time. Our results show that co-movements are multi-scale, i.e., the inflation synchronization
varies across frequencies. By showing the multi-scale nature of inflation co-movement, we
indicate that inflation co-movements are an amalgam of short-term, medium-term and long-term
factors. Furthermore, we show that there is evidence of structural breaks in the co-movement at
different frequencies.
The rest of the paper is structured as follows. Section 2 discusses the methodology of
continuous wavelet transforms along with the wavelet power spectrum, the cross-wavelet power
5
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spectrum, the wavelet coherency, and the phase-difference. Data description and discussion of
the results are presented in Section 3. Finally, Section 4 draws the conclusions and policy
implications.
2. Methodology
Analyzing co-movements of inflation across countries is interesting for its embedded
implications for monetary and fiscal policy. Yet, more important is how these co-movements
vary across frequencies. This is because inflation co-movements could be driven by the shortterm shocks or the medium to the long-term fundamentals like monetary policy transmission lag,
the long-term monetary policy decisions of policy makers and the operation purchasing power
parity rule. Though conventionally the Fourier and subsequently windowed Fourier
decomposition analysis has been employed to extract different frequencies in a time series, the
time–frequency localization of these approaches subjected to several limitations.1 The wavelet
transform, in sharp contrast to these earlier transforms, decomposes a time series over functions
(wavelets) that are narrow when high frequency features are focused and wide on low frequency
structures (Daubechies 1992). This decomposition, consequently, lends a good trade-off for the
time-scale resolution, allowing a good localization in both time as well as frequency.
2.1 Continuous wavelet approach
Wavelet transforms perform decomposition of signals over dilated and translated functions
called ‘‘mother wavelets’’ u(t) that can be expressed as the function of two parameters, one for
the time position(s), and the other for the scale of the wavelets. A time series x(t) is subjected to
wavelet transform with respect to a chosen mother wavelet as

1
Wx (a, τ ) =
a

+∞

+∞

 t −τ 
*
∫−∞ x(t )ϕ  a dt = −∫∞ x(t )ϕa,τ (t )dt
*

(1)

The wavelet coefficients, Wx (a,τ ) , and * represent the contribution of the scales and complex
conjugate form respectively. This gives a two-dimensional surface of ℜ(Wx (a,τ )) .

1

For example; the Fourier decomposition fails to characterize time series whose frequency content changes with
time, while the windowed Fourier decomposition introduced by Gabor (1964) represents signal in time-frequency
space over a constant frequency resolution.
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The choice of a wavelet depends on several considerations. Nevertheless, if one requires
the quantitative information about phase interactions between two time-series or signals,
continuous and complex wavelets are the best choices (Mallat 1998). In the empirical literature,
‘‘Mexican hat’’ and the ‘‘Morlet wavelet’’ are the two popular continuous wavelets. The Morlet
wavelet yields a high frequency resolution because it is very well localized in scales and in
frequencies. On the other hand, the Mexican hat wavelet has good time localization, but poor
frequency localization.
In our analysis we choose the Morlet wavelet

ϕ (t ) = π −1 / 4 exp( −i 2πf 0t ) exp( −t / 22 )
For the Morlet wavelet, the relation between the frequency and the wavelet scale is given by

1
4πa
=
with ω0 around 2π .
f ω0 + 2 + ω02
The fact that the Morlet wavelet can be factored into real and imaginary parts allows for the
separation of the phase and the amplitude of the studied signal. A complex wavelet coefficient,
Wx (a,τ ) , can be written in terms of its phase φ x (a,τ ) and modulus W x (a, τ ) . For a practical
purpose, Equation (1) is discretized for time series {xn : n = 1,..., N} as
W xn (a, t ) =

δt

N −1

∑x
a
n=0

n

δt 

⋅ ϕ *  (m − n) ,
a


m = 1,2,K , N − 1

(2)

where δt is the uniform step size. One can exploit the convenience offered by discrete Fourier
transform and then discretize the wavelet transform as follows (Torrence and Compos, 1998)

W xn ( a, t ) =

δt

N −1

∑ xˆ
a
n =0

n

⋅ ϕ * (aω m )e iω k nδt ,

m = 0,1,2, K , N − 1

(3)

It is then necessary to build up a set of scales to use in this wavelet transform using the following
formula,

a j = a 0 2 jδt ,

j = 0,1, K, J
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where J = δj −1 log 2 ( Nδt / a 0 ) . a0 is defined as the smallest resolvable scale and should be
chosen so that the equivalent Fourier period is approximately 2δt . Table 1 gives the calibrated
values for these parameters.

2.2 Wavelet power spectrum, wavelet coherency and phase difference
The local wavelet power spectrum by analogy with spectral approaches is computed as

S x ( f ,τ ) = Wx ( f ,τ ) .
2

In order to quantify the relationships between two non-stationary time series, the wavelet cross
spectrum and the wavelet coherence are computed. The wavelet cross-spectrum is given by
Wx , y ( f ,τ ) = Wx ( f ,τ )Wy* ( f ,τ )

while the wavelet coherency is given by ,
R x , y ( f ,τ ) =

Here ‘

W x , y ( f ,τ )
W x , x ( f ,τ )

1/ 2

W y , y ( f ,τ )

(4)

1/ 2

’ denotes a smoothing operator in both time and scale. Using this definition, Rx , y ( f ,τ )

is bounded by 0 ≤ Rx , y ( f ,τ ) ≤ 1.
One of the advantages of wavelet coherency is its variation in time and, hence, its ability
to detect transient association between the studied time series (Liu 1994). The phase difference

φ x , y ( f ,τ ) is given by

φx, y ( f ,τ ) = tan −1

(
ℜ( W

)
( f ,τ ) )

ℑ Wx , y ( f ,τ )
x, y

(5)

This gives the in phase or out of phase relations between the two time series. The statistical
significance of the wavelet patterns exhibited by the wavelet approach is tested by employing
Monte Carlo methods.

3. Data, results and discussion
In this section we analyse the co-movement of inflation rates among G7 countries. We choose to
focus on this group because it represents a reasonably homogenous group with well-developed
financial markets and institutions, and nearly similar policy frameworks. Consumer Price Index
8
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(CPI) has been used to construct consumer price inflation. All data are obtained from an
International Monetary Fund (IMF) CD ROM (2012) of IFS (International Financial Statistics).
Below in Table-1 we present calibrated parameter values.

Table 1: Calibrated parameter values
Parameters

Value

ω0

6

δt

1

δj

1 / 12

a0

2δt

S

0.17 N × 2δt

J

δj −1 log 2 ( Nδt / a 0 )

N is the number of observations and S is the largest resolvable scale.

Some economists, focussing on the post 1980 disinflation, have recently pointed to the common
disinflation trend around the world (Rogoff 2003). However, McKinnon (1982) and Darby and
Lothian (1983) have disregarded the possibility of the acceleration of inflation between the
1960s and the 1980s as a shared experience of most countries. We, therefore, use data from
January- 1955 to June- 2012 to analyze the inflation rate co-movements. We start by plotting the
wavelet power spectrum of inflation in all the G7 countries.2 Figure-1 plots all the power
spectrums of these inflation rate time series.3

2

The wavelet power spectrum is computed by taking a discrete Fourier transform of the time series. Then, for each
scale, the wavelet’s frequency response is analytically computed and it is multiplied by the data’s transform in the
frequency domain.
3
The thick black contour designates the 5% significance level against red noise and the cone of influence (COI)
where edge effects might distort the picture is shown as a lighter shade. The color code for power ranges from blue
(low power) to red (high power). Y-axis measures frequencies in years or scale and X-axis represent the time period
studied.
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Figure-1 Wavelet power spectrum of inflation in G7 countries

In the wavelet power spectrum of inflation time series in G7 countries, we observe common
features especially at higher time scales of 4~8 year and 8~16 year time scales. This gives the
indication that inflation rates in these countries could have been synchronising at higher time
scales.The wavelet power spectrum, however, is not the sophisticated tool to analyze the comovement in inflation, because when we take the absolute value of imaginary part, information
about phase is lost. Therefore, even if two countries share a similar high power region, one
10
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cannot be sure that their inflation will also be synchronized. We instead use wavelet coherency to
estimate local synchronization of inflation at different frequencies using the Morlet wavelet.4
The results are plotted by contour plots in Figures-2 as the output of the exercise involves three
dimensions of frequency, time, and the wavelet coherency. The red-blue scale colour spectrum
indicates the wavelet coherency, where an increasing value of wavelet coherency matches up
with a deepening red colour. Time and frequency (represented by time scales) of the time-series
using wavelet decomposition are represented on the horizontal and vertical axes respectively.

Figure-2 Pair wise wavelet coherency between G7 countries

4

For the comparison purpose, the wavelet coherency results estimated by using Paul wavelets are shown in
appendix.
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Figure-2 Pair wise wavelet coherency between G7 countries (cont’s)
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Figure-2 Pair wise wavelet coherency between G7 countries (cont’s)
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Figure-2 Pair wise wavelet coherency between G7 countries (cont’s)
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The time and frequency varying co-movement of inflation rates between each pair of the selected
G7 countries can be detected through a visual assessment of the graphs. Figures presented show
isolated regions where the wavelet coherency is statistically significant at the 5% level. However
there are regions where the edge effects are present. Such regions, affected by edge, is referred as
the ‘‘cone of influence’’ (COI) (see, for example, Torrence and Campo 1998).5The region below
the cone lacks the accuracy of spectral information and, hence, should be interpreted with
caution. In order to test the statistical significance of the results, wavelet coherency is estimated
using Monte Carlo method. This method involves constructing a large ensemble of surrogate
data set pairs with the same AR1 coefficients as the input data set. For each pair, the wavelet
coherency is then calculated. The statistical significance for each scale is calculated using only
values outside the COI. The plots of wavelet coherency are shown in Figures- 2.6 The dark red
area at the top (bottom) of the graph indicates strong co-movement at high (low) frequencies,
whereas a dark red area at the right-hand (left-hand) side signifies strong co-movement at the end
(start) of the sample period. The frequency scale (interpreted in terms of time) is used to
distinguish the inflation co-movements between different time scales (frequencies). From these
diagrams it is apparent that the nature of inflation co-movements is multi-scale for the studied
pairs of G7 countries. There is a different magnitude of co-movements at different time-scales. In
fact, these co-movements are also time-varying. What factors therefore modulate these
differences in co-movements over different frequencies as well as over time? For almost all the
country pairs, the significant continuous co-movements persist for a prolonged period of time
over longer time scales corresponding to the time dynamics of 4 ~10 years and more than sixteen
years. These long term co-movements actually correspond to the co-movements of secular
5
These edge effects arise due to periodicity assumptions in data and the response function of the wavelet. The
artificial increase in length of the time series to the next-higher power of two, by adding zero-value samples creates
artificial discontinuities at the border of the data. As the wavelet gets closer to the edge of the time series, the values
of the wavelet transform are affected by the zeros introduced, which creates edge effect.
6
The thick black contour designates the 5% significance level against red noise which estimated from Monte Carlo
simulations using phase randomized surrogate series. The cone of influence, which indicates the region affected by
edge effects, is shown with a lighter shade black line. The color code for power ranges from blue (low power) to red
(high power). The phase difference between the two series is indicated by arrows. Arrows pointing to the right mean
that the variables are in phase. To the right and up, with y is leading. To the right and down, with y is lagging.
Arrows pointing to the left mean that the variables are out of phase. To the left and up, with y is lagging. To the left
and down, with y is leading.
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inflation. These co-movements in essence can be attributed to the purchasing power parity theory
in the long run. The recent evidence of long run purchasing power parity theory in G7 countries
can be found in Gefang (2008) and Chang et al., (2010). As apparent from the wavelet coherency
plots, for most of the country pairs, the inflation co-movement is evident during the recent
subprime crisis. This co-movement extends from shorter scales to medium and longer time
scales. While shorter scale co-movement could be attributed to common inflationary shock
induced by crisis, higher scale co-movements could be because of common policy response from
G7 countries to the crisis induced deflation. For lower time scales significant co-movements are
seen at different periods with prolonged periods of breaks in relationship. At shorter time scales,
frequent breaks in the co-movements indicate that shorter term price changes due to country
specific reasons could be the reason for ephemeral correlations. Further, some short lived
correlations at shorter time scales match up with global oil price shocks. For example, the comovements at shorter time scales over the periods of 1979-80, 1990-91 and 1999-00 could result
from the similar effects of global oil price shocks on the G7 countries. By showing that inflation
co-movements are apparent at different frequencies or the time-scales, we argue that inflation comovements are generated by the blend of the short-term, the medium-term and the long-term
factors. Moreover, our results also suggest that, there is evidence of structural breaks. From the
Figures-2, it is apparent that there are areas in both the frequency and time domains, where there
are no co-movements or at least insignificant co-movements. In other words, co-movements in
inflation rates are not continuous, rather discontinuous over time as well as over frequencies.
These results are the unique contribution of our study which could not have been arrived at by
using conventional econometric techniques or wavelets technique based on discrete wavelet
transform.
We carry out the robustness check on the choice of the wavelet function and adopt the Paul
wavelet for that purpose. Both the Morlet and the Paul wavelets are complex functions unlike the
Gaussian wavelet that is a real function. The choice of Paul wavelet is to ensure that any
difference is not wrongly adduced to the complex nature of the functions. Rather it is to put them
on the same footing to ensure robust comparison of the results. The plots of the robustness
results based on the Paul wavelet are reported in Figures-1a in the appendix. Broadly, the
conclusions reached previously are still tenable although there are pockets of differences in the
distribution of the significant islands. One possible explanation lies in the method rather than in
16
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the data. As noted in Torrence and Compo (1998, p.76), the Paul wavelet can give poorer
frequency localization.

As a way to compare the results emanating from the CWT synchronization measure previously
reported, we compute the Diebold-Yilmaz (2012) spillover index to measure inflation spillover
among the G-7 countries. Our argument is that inflation synchronization is a fallout of inflation
spillover and any two countries will be expected to exhibit inflation synchronization if inflation
spillover is high. In order to achieve this, we compute a time-varying spillover index using a
200-month moving window. The DY spillover index is based on a vector autoregressive (VAR)
model, and the focus is to compute the forecast error variance decompositions. We employ
ordering-invariant generalized variance decomposition rather than the Cholesky decomposition
that is sensitive to the ordering of the endogenous variables. The DY spillover index can be
understood as follows. Let X t be a 7x1 vector of inflation series for G-7 countries. A VAR (p)
model depicting the dynamics in this relationship is given by
p

X t = ∑ ΘX t −i + ε t , ε t ~ N(0, Σ)

(6)

i =1

where ε t is the error vector and Σ is the associated 7x7 variance-covariance matrix. For this
∞

VAR(p) model, the moving average (MA) representation is X t = ∑i =0 A i ε t −i where A i is
recursively computed as
A i = Θ 1 A i −1 + Θ 2 A i − 2 + L + Θ p A i − p

(7)

The formula for the H-step-ahead generalized forecast error variance decompositions therefore is
given by
H −1

θ ij ( H ) =

σ ii−1 ∑ h =0 ( s i′A h Σs j ) 2

∑

(8)

H −1

( s i′ A h ΣA ′h s i )
h =0

where σ ii is the i element on the principal diagonal of Σ . As each row of θ ij (H ) does not
generally sum to 1, it is important to normalize as

~

θ ij ( H ) =

θ ij ( H )

∑

N
j =1

θ ij ( H )

so that

∑

N
j =1

~

θ ij ( H ) = 1 and
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∑

N
i , j =1

~

θ ij ( H ) = N
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Diebold and Yilmaz (2012) recommend measuring the total spillover by
N ~
∑ij≠=1j θ ij ( H )
S (H ) =
⋅ 100
(9)
N

In our case we are interested in the directional inflation spillover received by country i from all
other members of G-7 countries. This is given by
N ~
∑ij≠=1j θ ij ( H )
S i ,o ( H ) = N ~
⋅ 100
θ
(
H
)
∑ j =1 ij

(10)

The results are presented in Figure-3 depicting the cumulative percentage of inflation spillover
received by each of the G-7 countries from the remaining countries. The results for Canada show
that Canada on average explains almost 50% of its own inflation variance over the whole sample
period. This is followed by U.S., which explains almost 15% to 20% of total variation in the
Canadian inflation. On the other hand, Canada explains around 10% to 20% of total variation in
US inflation. This suggests that possibility of high inflation synchronization between U.S. and
Canada and could be attributed to the liberal historical trade relations between U.S. and Canada.
For French inflation, the variation is explained more by European countries. Italy and Germany
on an average explain together almost 20% of the total variance over the whole time period. For
German inflation, France and Italy together explain up to 15% of the total variance up to 2000
whereas, from 2000 onwards, France and Italy’s explained variance increases and nearly reaches
up to 25% at the end of 2012. One obvious reason for increase in variance explained by the two
European members could be the formation of Eurozone in January 1999. For Germany, much of
the variation in inflation is explained by Eurozone member; France. Quite interestingly, here also
the variation explained by France and Italy has increased after 2000. Similar behaviour is also
observed for yet another Eurozone member Italy. Again inflation synchronization is higher
among the Eurozone members. The explained percentage of inflation variance in Japan and U.K.
is approximately explained by all countries by same percentage over time. In case of U.S.
inflation the percentage of variance explained by Canada is maximum probably due to its strong
trade relation with the U.S. Overall we observe that, for each economy the variance in inflation is
explained by its own shocks, which could in fact be the reason for the observed lower comovement of inflation at most of the time scales across economies in the CWT diagrams.
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Figure-3 Inflation spillover across G7 countries
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4. Conclusions
In this paper, we investigate the co-movement of inflation rates within G7 countries. We add to
the existing literature by investigating this property using the frequency based cross-country comovements of inflation rates. We use wavelet coherency based on continuous wavelet transform
to study the inflation synchronization of different periodic components of the inflation timeseries. Our results based on wavelet coherency show that inflation co-movements are multi-scale
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in nature. In particular, the inflation co-movements vary across frequencies. For most of the
country pairs, we see the significant continuous co-movements over a prolonged period of time
for the longer time scales corresponding to the time dynamics of 4 ~10 years and more than
sixteen years. Since recent empirical literature on G7 countries validates the purchasing power
parity theory in G7 countries, we attribute these long term co-movements to the operation of
purchasing power parity theory in the long run. Furthermore, coherency plots, for most of the
country pairs, show the evidence of inflation co-movements during the recent subprime crisis
which extend from shorter to longer time scales. The shorter scale co-movements are induced by
the common crisis effects on all countries, whereas higher scale co-movements could be because
of common policy response from G7 countries to the crisis induced deflation. Moreover, we find
evidence of frequent breaks in the co-movements at lower time scales probably due to the
country specific reasons. Some short lived correlations are also seen at lower time scales which
correspond to the periods of oil price shocks.
Our empirical contribution lies in documenting that inflation co-movements vary over
time and across frequencies using the methodology which has not been applied earlier to study
inflation co-movements. From the perspective of policy debate, these findings are intriguing. The
Central Banks and policy-makers need to monitor carefully international price developments and
analyze their implications for the domestic economy. However, they should not only be globalcentric for inflation related policies, but should also look at these co-movements at different
frequencies. This is because the co-movements generated at the higher frequencies (i.e., comovement due to shocks), which are temporary in nature, may warrant only partial or no policy
response, whereas the co-movements generated due to permanent factors (low frequencies) may
warrant immediate response.
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Appendix

Figure-1a Pair wise wavelet coherency between G7 countries
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Figure-1a Pair wise wavelet coherency between G7 countries (cont’s)
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Figure-1a Pair wise wavelet coherency between G7 countries (cont’s)
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