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Abstract
This paper examines long-range dependence in the inflation rates of the G7 countries 
by estimating their (fractional) order of integration d over the sample period January 
1973—March 2020. The results indicate that the series are very persistent, the esti-
mated value of d being equal to or higher than 1 in all cases. Possible non-linearities in 
the form of Chebyshev polynomials in time are ruled out. Endogenous break tests are 
then carried out, and the degree of integration is estimated for each of the subsamples 
corresponding to the detected break dates. Significant differences are found between 
subsamples and countries in terms of the estimated degree of integration of the series, 
which is likely to be related to the reputation and credibility of the monetary authorities.

Keywords  Inflation rates · G7 · Persistence · Long memory · Long-range 
dependence

JEL Classification  C22 · E31

1  Introduction

Measuring inflation persistence is of interest to both academics (to establish the 
empirical relevance of different theoretical models, such as the Phillips curve or 
DSGE models) and monetary authorities (to anchor expectations in order to lower 

 *	 Guglielmo Maria Caporale 
	 Guglielmo-Maria.Caporale@brunel.ac.uk

	 Luis Alberiko Gil‑Alana 
	 alana@unav.es

	 Carlos Poza 
	 carlos.poza@ufv.es

1	 Department of Economics and Finance, Brunel University London, London UB8 3PH, UK
2	 University of Navarra, Pamplona, Spain and Universidad Francisco de Vitoria, Madrid, Spain
3	 Universidad Francisco de Vitoria, Madrid, Spain

Journal of Economics and Finance (2022) 46:493–506

Published online: 5 April 2022/

http://orcid.org/0000-0002-0144-4135
http://crossmark.crossref.org/dialog/?doi=10.1007/s12197-022-09576-w&domain=pdf


	

1 3

persistence and reduce the output costs of disinflation). High persistence might 
result, for instance, from price and wage rigidities (Galí and Gertler, 1999), or from 
the lack of transparency of monetary policy (Walsh, 2007).

There is plenty of evidence suggesting that inflation has been highly persistent 
in most developed countries since WWII (Miles et al., 2017). However, an equally 
important issue is whether or not its degree of persistence has changed over time, 
possibly as a result of the adoption of different monetary policy frameworks such 
inflation targeting. Pivetta and Reis (2007) and Stock and Watson (2007, 2010) do 
not find any significant changes in the US in the post-WWII period when accounting 
for uncertainty around point estimates or distinguishing between persistent and tran-
sitory changes in inflation. Similarly, Caporale et al. (2018) conclude that inflation 
persistence has been lower in the UK in the twentieth century compared to earlier 
ones but has not changed significantly since WWI.

The present paper aims to provide more extensive evidence on this issue by ana-
lysing the stochastic behaviour of inflation in all G7 countries in the last five dec-
ades and testing for possible breaks. The motivation for the analysis is therefore to 
investigate more thoroughly inflation persistence in the most developed countries 
by allowing for long memory, nonlinearities and breaks, as well as interpreting the 
empirical evidence to draw policy implications. More specifically, our study uses 
a fractional integration framework that is much more general and flexible than the 
AutoRegressive-(Integrated)-Moving Average (AR(I)MA) models most commonly 
adopted in the literature since it is not based on the classical I(0) versus I(1) dichot-
omy and allows instead the order of integration d to take fractional as well as inte-
ger values. Having ruled out non-linearities in the series of interest, it then carries 
out endogenous break tests and re-estimates d over the corresponding sub-samples, 
thereby obtaining evidence of significant changes in persistence across countries and 
subsamples, which is an important piece of information for policy makers. Therefore 
the contribution of this study to the literature is fourfold: (i) it improves upon ear-
lier works by following a modelling approach that encapsulates a much wider range 
of dynamic behaviours and therefore is better suited to capturing the properties of 
inflation; (ii) it explores the issues of possible nonlinearities, which is typically over-
looked by studies on inflation; (iii) it addresses the issue of changing persistence, 
which again is normally not addressed in this area of the literature, virtually all 
papers on the topic of inflation only considering average persistence over the entire 
sample; (iv) it draws some policy implications by interpreting the results in terms of 
the reputation and credibility of monetary authorities.

The layout of the paper is as follows. Section 2 briefly reviews the relevant litera-
ture. Section 3 outlines the methodology and describes the data. Section 4 presents 
the empirical results. Section 5 offers some concluding remarks.

2 � Literature Review

There exists an extensive literature on inflation persistence, mostly based on the 
estimation of AR(I)MA models. For instance, Cogley and Sargent (2002) reported 
that US inflation persistence had declined after the 1980s, whilst Pivetta and Reis 
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(2007) concluded that it had remained stable. Stock and Watson (2007, 2010, 
2016) revisited this issue using a model that distinguishes between transitory and 
permanent components of inflation. Benati (2008) examined inflation persistence 
in the UK (from 1750 to 2003) and in other countries and concluded that inflation 
persistence cannot be considered structural in the sense of Lucas (1976). Caporale 
et al. (2018) applied fractional integration methods to UK inflation data spanning 
more than three centuries and also found that persistence was higher in the most 
recent century but not significantly affected by monetary policy changes. Capo-
rale and Gil-Alana (2020) considered an even longer period going back to 1210 
and concluded that monetary and exchange rate regime changes do not appear a 
significant impact on the stochastic behaviour of inflation if one takes a long-run, 
historical perspective. This is in contrast to Osborn and Sensier (2009), who had 
argued that both seasonal patterns and persistence in (monthly) UK inflation had 
changed with the introduction of inflation targeting in 1992, but their analysis 
focuses on a relatively short period and is based on a rather restrictive ARMA 
modelling framework.

More recently, Kurozumi and Van Zandweghe (2019) have proposed a novel 
theory of intrinsic inflation persistence by introducing trend inflation and variable 
elasticity of demand in a DSGE model with staggered price and wage setting. 
With non-zero trend inflation, variable elasticity generates intrinsic persistence 
in inflation through price dispersion stemming from staggered price setting. It 
also introduces intrinsic persistence in wage inflation under staggered wage set-
ting, which affects price inflation. Their theoretical model implies a persistent, 
hump-shaped response of inflation to a monetary policy shock. Further, in their 
framework a credible disinflation leads to a gradual decline in inflation and a fall 
in output, and lower trend inflation reduces inflation persistence.

Correa-López et  al. (2019) study the inflation process in twelve Euro Area 
countries over the period 1984 – 2017 and find cross-country heterogeneity, in 
terms of mean, volatility and persistence. Having estimated a wide array of unob-
served components models, they isolate trend inflation rates in a framework that 
allows for time-varying inflation gap persistence and stochastic volatility in both 
the trend and transitory components. A sizeable share of inflation dynamics is 
accounted for by movements in the trend reflecting short-term inflation expecta-
tions, economic slack, and openness variables. Banerjee (2017) analysed monthly 
consumer price inflation over the period from January 1958 to February 2016 for 
41 countries. The estimation of GARCH (1, 1) models for the individual coun-
tries does not indicate any significant differences between developing and devel-
oped countries in the behaviour of the conditional volatility of inflation; however, 
GMM panel estimation suggests that inflation is nearly three and half times more 
volatile in developing countries compared to developed countries.

Concerning the emerging economies, in a recent study García and Poon (2019) 
apply a Beveridge-Nelson decomposition to observed inflation rates in Asia, and 
estimate a trend, or permanent component, and a transitory, or (cyclical) inflation 
gap. In this context, trend inflation represents the most likely inflation rate once tran-
sitory effects have died away and can therefore be interpreted as the optimal con-
ditional long-term inflation forecast. The disinflationary shocks that have hit Asia 
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since 2014 were to some extent transitory, and they have had asymmetric effects 
depending on the behaviour of trend inflation in each country. Countries with rel-
atively high inflation (India, Philippines, Indonesia) benefited, and some were 
affected very mildly (China, Taiwan, Hong Kong SAR, Malaysia). Among countries 
with inflation below target, in those with low and constant trend inflation (Australia, 
New Zealand) a low inflation rate may be long-lasting but is temporary, while in 
those where trend inflation has declined (South Korea, Thailand) low inflation risks 
to become entrenched.

D’Amato et al. (2007) and D’Amato and Garegnani (2013) estimated high infla-
tion persistence in Argentina. A wider study by Capistrán and Ramos-Francia (2006) 
reached similar conclusion for a wide range of Latin American countries. Finally, 
Isoardi and Gil-Alana (2019) found evidence of long-memory in the inflation rate in 
Argentina by applying fractionally integration methods to both monthly and annual 
data (especially in the case of the former).

As for the African continent, Nyoni (2018) modelled the volatility of the monthly 
inflation rate in Zimbabwe over the period from July 2009 to July 2018 and found 
that an AR(1)–IGARCH(1,1) specification is the most appropriate; they argued that 
this evidence of persistence should be taken into account by monetary authorities to 
design appropriate policies. High inflation persistence was also found by Tule et al. 
(2020) in the case of Nigeria by estimating a fractional cointegration VAR model 
(FCVAR—see Johansen and Nielsen, 2012) in addition to carrying out univariate 
fractional integration analysis; their findings are similar for headline, core and food 
inflation rates.

Moroke and Luthuli (2015) focused instead on South Africa and found evidence 
of volatility clustering, leptokurtosis, asymmetric effects and non-stationarity of the 
inflation series. An AR(1)-IGARCH(1,1) model appears to be the most appropriate 
to capture the high degree of persistence in the conditional volatility of the series, 
although it is outperformed by an AR(1)-EGARCH(2,1) specification in terms of 
forecasting accuracy.

Most recently, Oloko et al. (2021) investigated the impact of oil price shocks on 
the inflation persistence of the top ten oil-exporting and oil-importing economies 
by estimating a fractional cointegration vector autoregressive (FCVAR) model; they 
concluded that such shocks have no effect on inflation persistence owing to mon-
etary policy responses. Finally, Devpura et al. (2021) found time-varying inflation 
persistence in 36 Asian countries in the context of a model allowing for two endog-
enous structural breaks coinciding with monetary policy changes.

As can be gathered from the above discussion, there exists already a vast number 
of studies on inflation persistence. However, none of them provides cross-country 
evidence obtained from a long-memory approach which might be more appropriate 
to capture the properties of inflation. allowing at the same time for possible nonlin-
earities and changes in the degree of persistence, and suggesting a policy interpreta-
tion of the empirical findings based on the reputation and credibility of monetary 
authorities. The current study makes a contribution to the existing literature in all 
these respects.

Journal of Economics and Finance (2022) 46:493–506496



1 3

3 � Methodology and Data

We use fractional integration or I(d) models which generalise the classical ARMA-
ARIMA specifications. Allowing d to take fractional as well as integer values 
enables us to consider a wider range of processes including those that are mean-
reverting despite exhibiting long memory; in this case the differencing parameter is 
positive but smaller than 1 and shocks have transitory but long-lasting effects.

Fractional integration and long memory processes have been related to non-line-
arities by many authors (Deo et al., 2006; Caporale and Gil-Alana, 2007; Kuswanto, 
and Sibbertsen, 2008; Raggi, and Bordignon, 2012; Belmor et  al., 2020); for that 
reason, the possibility of non-linear deterministic trends, based on Chebyshev poly-
nomials in time, will also be examined, still in the context of fractional integration. 
Finally, given the importance of taking into account possible breaks in the series 
when carrying out fractional integration analysis (Diebold and Inoue, 2001; Granger 
and Hyung, 2004), we also perform endogenous break tests and re-estimate the 
models over the corresponding subsamples.

We use monthly data on the Consumer Price Index to measure annual inflation 
in the G7 countries (Canada, Japan, United States, Germany, France, Italy and UK) 
from January 1973 to March 2020. The number of observations is 567, and the data 
have been obtained from Refinitiv Datastream, the primary sources being the fol-
lowing for each country: Canada (CANSIM – Statistics Canada), Japan (Statistics 
Bureau, Ministry of Internal Affairs & Communication), USA (Bureau of Labor 
Statistics, U.S. Department of Labor), Germany (Thomson Reuters), France (INSEE 
– National Institute for Statistics and Economic), Italy (Istat – National Institute of 
Statistics) and UK (ONS – Office for National Statistics). The series are not season-
ally adjusted.

4 � Empirical Results

The first estimated model is the following:

where yt is the series of interest, and ut is assumed to be a white noise and an auto-
correlated process in turn; in the latter case we use the (non-parametric) spectral 
model of Bloomfield (1973) to approximate the AR structures. Following standard 
practice, we consider three possible specifications, namely without deterministic 
terms, with an intercept only, and with an intercept as well as a linear time trend.

Table 1 displays the estimates of d along with their corresponding 95% confidence 
bands for the two cases of white noise (in the upper half) and autocorrelated errors 
(in the lower half). In both cases the selected specification on the basis of the statisti-
cal significance of the regressors includes an intercept only. The estimated values of d 
under the assumption of white noise errors imply that the unit root null hypothesis can-
not be rejected for Germany (d = 0.95) and Canada (1.03); for the remaining countries, 

(1)yt = �0 + �1t + xt; (1 − L)dxt, t = 0, 1,⋯ ,
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they are significantly higher than 1, especially in the case of the US (1.28) and the 
UK (1.38). When autocorrelated disturbances are assumed, the unit root null cannot be 
rejected for the same two countries as before (Germany and Canada) as well as for the 
US (1.05), whilst d is significantly higher than 1 in the other cases. Therefore, mean 
reversion (d < 1) is not found in any case, which implies that shocks have permanent 
effects.

The possibility of non-linear trends is investigated next by estimating the following 
model:

where T is the sample size, and m indicates the order of the Chebyshev polynomials, 
which are defined as:

This model was proposed in Cuestas and Gil-Alana (2016) to jointly examine 
non-linearities and persistence. Note that if m = 0 the model contains only an inter-
cept; if m =1, it contains an intercept and a linear trend, and if m > 1 non-linearities 

(2)yt =
m
∑

i=0

�iPiT (t) + xt, (1 − L)dxt = ut t = 1, 2,⋯ ,

(3)P0,T (t) = 1,

(4)Pi,T (t) =
√

2cos(i�(t − 0.5)∕T), t = 1, 2,⋯ , T; i = 1, 2,⋯

Table 1   Estimates of d in a linear set-up

In bold, the selected models on the basis of the statistical significance of the regressors. In parenthesis, 
the 95% confidence bands for the values of d

i) No autocorrelation (White noise)
Series No deterministic terms An intercept An intercept and a linear time trend
CANADA 1.01 (0.96, 1.07) 1.03 (0.97, 1.09) 1.03 (0.97, 1.09)
FRANCE 1.31 (1.08, 1.19) 1.30 (1.23, 1.38) 1.30 (1.23, 1.38)
GERMANY 0.99 (0.93, 1.05) 0.95 (0.90, 1.01) 0.95 (0.90, 1.01)
ITALY 1.19 (1.12, 1.26) 1.20 (1.13, 1.27) 1.20 (1.13, 1.27)
JAPAN 1.17 (1.11, 1.24) 1.18 (1.12, 1.25) 1.18 (1.12, 1.25)
UK 1.29 (1.23, 1.37) 1.38 (1.32, 1.46) 1.38 (1.32, 1.46)
US 1.24 (1.17, 1.32) 1.28 (1.21, 1.37) 1.28 (1.21, 1.37)
i) Autocorrelation (Bloomfield)
Series No deterministic terms An intercept An intercept and a linear time trend
CANADA 1.07 (0.99, 1.18) 1.05 (0.95, 1.17) 1.05 (0.95, 1.17)
FRANCE 1.19 (1.09, 1.29) 1.17 (1.06, 1.32) 1.17 (1.06, 1.32)
GERMANY 1.06 (0.96, 1.17) 1.04 (0.94, 1.15) 1.04 (0.94, 1.15)
ITALY 1.20 (1.08, 1.34) 1.20 (1.06, 1.36) 1.20 (1.06, 1.36)
JAPAN 1.12 (1.03, 1.24) 1.11 (1.00, 1.23) 1.11 (1.00, 1.23)
UK 1.28 (1.15, 1.44) 1.32 (1.18, 1.50) 1.32 (1.18, 1.50)
US 1.11 (1.01, 1.22) 1.05 (0.95, 1.19) 1.05 (0.95, 1.19)
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are present, a higher m indicating a higher degree of non-linearity. We set m = 3, θ2 
and θ3 being the coefficients capturing possible non-linearities.

The results are presented in Table 2. It can be seen that the estimates of d are very 
similar to those reported in Table 1; mean reversion is not found in any single case, 
and the estimated values of d are equal to or higher than 1 in all cases. However, 
given the lack of significance of the corresponding coefficients, there is no evidence 
of non-linearities in the series (at least of the form specified above).

Therefore, next we examine the possible presence of structural breaks by per-
forming the tests of both Bai and Perron (2003) and Gil-Alana (2008) for multiple 
breaks, the latter specifically designed for the case of fractional integration. The 
results are essentially the same in both cases, which is not surprising given the 
previous finding that the series exhibit unit roots, therefore we report only those 

Table 2   Estimates of d in a non-
linear set-up

In parenthesis, in the second column the 95% confidence band for 
the values of d, and in the other columns t-values

i) No autocorrelation (White noise)
Series d θ1 θ2 θ3 θ4

CANADA 1.02
(0.96, 1.09)

-0.7687
(-0.12)

2.6303
(0.69)

1.4003
(0.75)

0.4582
(0.37)

FRANCE 1.30
(1.23, 1.38)

-3.7629
(-0.20)

4.1764
(0.35)

2.4069
(0.55)

0.8402
(0.33)

GERMANY 0.95
(0.89, 1.01)

-0.7687
(-0.12)

1.1878
(0.65)

0.5764
(0.60)

0.3786
(0.58)

ITALY 1.20
(1.13, 1.27)

-7.7879
(-0.35)

7.0211
(0.50)

2.7920
(0.50)

1.2040
(0.35)

JAPAN 1.18
(1.11, 1.25)

-4.4216
(-0.21)

3.8091
(0.29)

2.4027
(0.46)

1.4235
(0.44)

UK 1.38
(1.31, 1.45)

-10.8124
(-0.20)

7.9332
(0.23)

3.2191
(0.28)

2.9293
(0.29)

US 1.28
(1.22, 1.37)

-4.8772
(-0.21)

3.4011
(0.23)

1.6426
(0.30)

0.8259
(0.25)

i) Autocorrelation (Bloomfield)
Series d θ1 θ2 θ3 θ4

CANADA 1.03
(0.93, 1.15)

-0.7751
(-0.11)

2.6273
(0.65)

1.3791
(0.71)

0.5074
(0.39)

FRANCE 1.12
(1.04, 1.20)

-2.2395
(-0.31)

4.2100
(0.96)

2.1334
(1.12)

0.7414
(0.61)

GERMANY 1.04
(0.93, 1.14)

3.2323
(0.64)

1.2027
(0.39)

0.5339
(0.36)

0.3823
(0.39)

ITALY 1.18
(1.05, 1.27)

-2.1757
(-0.13)

4.3205
(0.41)

1.0743
(0.25)

3.2179
(1.23)

JAPAN 1.10
(0.99, 1.21)

-2.8043
(-0.21)

3.1401
(0.39)

2.3652
(0.66)

1.1785
(0.51)

UK 1.21
(1.13, 1.28)

3.3763
(0.22)

0.2039
(0.02)

0.0792
(0.02)

-4.0288
(1.72)

US 1.05
(0.94, 1.15)

-2.0915
(-0.31)

2.3485
(0.58)

0.9744
(0.51)

0.5702
(0.46)
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for the first test in Table 3, which shows the number of breaks and their dates for 
each country. Three breaks are found in the case of Italy and the UK, four in all 
other cases. Some of them correspond to policy changes, for instance to the intro-
duction of inflation targeting (IT) in the UK in 1992 as well as in Canada, where 
IT had been announced in 1991, and the launch of the Single Market Programme 
in Europe in 1985, which might be behind the breaks detected around that time 
in France and Italy. In Germany, the dominant player in the European Monetary 
System according to the German Leadership Hypothesis, a break occurred ear-
lier, in 1983, shortly after a new coalition government including the CDU/CSU 
and FDP parties was formed under the leadership of Helmut Kohl. In Japan the 
1990s were characterised by deflation after the economic bubble burst and the 
1992 break might reflect that change in economic conditions. For the US, the first 
break occurred around the time of the start of the Volcker monetary regime that 
used interest rates to create a nominal anchor in the form of an expected low, sta-
ble trend inflation.

Table 4 displays the estimates of d for each corresponding subsample and each 
country under the assumption of white noise errors. For Canada, the estimated val-
ues of d range from 0.73 in the last subsample to 1.16 in the third subsample, but 
the unit root null hypothesis cannot be rejected in any single case. For France, the 
unit root null is rejected in favour of d > 1 in the case of the first and fourth subsam-
ple but cannot be rejected in the case of the others. For Germany, the unit root null 
cannot be rejected in the case of the first and fourth subsamples, but it is rejected in 
favour of d > 1 in the second, and mean reversion (d < 1) occurs in the third and fifth 
subsamples. For Italy, d > 1 is found for the first three subsamples whilst the unit 
root null cannot be rejected in the case of the fourth one. For Japan, d > 1 is found 
for the first and the last subsamples, whist the unit root null cannot be rejected for 
the others. For the UK, d is statistically higher than 1 in all four subsamples. Finally, 
for the US, d is higher than 1 in the first, second and fourth subsamples, while the 
unit root null cannot be rejected for the third and fifth subsamples.

Table  5 reports the corresponding estimates of d under the assumption of 
autocorrelated disturbances. The estimated values of d are now slightly smaller. 
For example, mean reversion occurs in the case of Canada during the last two 
subsamples, and also for France in the second subsample, and for Japan during 
the fourth subsample. For the UK, the unit root null cannot be rejected in the 

Table 3   Bai and Perron’s (2003) 
test results

Series Number of 
breaks

Break dates

CANADA 4 1983m5; 1992m1; 1999m8; 2012m3
FRANCE 4 1985m11; 1993m4; 2002m1; 2012m11
GERMANY 4 1983m3; 1995m2; 2006m1; 2013m2
ITALY 3 1986m1; 1996m10; 2013m3
JAPAN 4 1981m7; 1992m1; 1999m2; 2006m5
UK 3 1982m6; 1992m6; 2006m8
US 4 1982m8; 1991m10; 2004m10; 2012m4
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case of the second and third subsamples. Finally, for the US, the unit root null is 
rejected in favour of d > 1 in the first subsample, the unit root hypothesis cannot 
be rejected for the second and fourth subsamples, and evidence of mean reversion 
(d < 1) is found for the third and fifth subsamples.

Table 4   Estimates of d for each subsample with white noise errors

In bold, the selected models on the basis of the statistical significance of the regressors. In parenthesis, 
the 95% confidence bands for the values of d

Series Sb No deterministic terms An intercept An intercept and 
a linear time 
trend

CANADA 1st 0.98 (0.89, 1.10) 1.03 (0.94, 1.14) 1.03 (0.94, 1.14)
2nd 0.81 (1.67, 1.00) 0.92 (0.77, 1.10) 0.93 (0.78, 1.10)
3rd 1.15 (0.98, 1.34) 1.16 (0.99, 1.36) 1.16 (0.99, 1.36)
4th 0.95 (0.81, 1.14) 0.97 (0.82, 1.18) 0.97 (0.82, 1.18)
5th 0.61 (0.43, 0.85) 0.73 (0.56, 1.02) 0.72 (0.51, 1.02)

FRANCE 1st 1.14 (1.05, 1.26) 1.49 (1.37, 1.65) 1.49 (1.37, 1.65)
2nd 0.82 (0.65, 1.07) 1.18 (0.98, 1.47) 1.17 (0.98, 1.45)
3rd 1.11 (0.93, 1.24) 0.92 (0.78, 1.15) 0.92 (0.78, 1.15)
4th 1.10 (0.97, 1.27) 1.18 (1.05, 1.35) 1.18 (1.05, 1.35)
5th 0.83 (0.70, 1.00) 1.03 (0.87, 1.26) 1.03 (0.87, 1.26)

GERMANY 1st 1.00 (1.89, 1.16) 1.00 (0.90, 1.13) 1.00 (0.90, 1.13)
2nd 0.96 (0.84, 1.12) 1.12 (1.01, 1.28) 1.12 (1.01, 1.27)
3rd 0.74 (0.65, 0.86) 0.70 (0.60, 0.83) 0.70 (0.60, 0.83)
4th 0.92 (0.81, 1.07) 0.97 (0.85, 1.12) 0.97 (0.85, 1.12)
5th 0.77 (0.63, 0.94) 0.75 (0.63, 0.93) 0.75 (0.63, 0.93)

ITALY 1st 1.18 (1.06, 1.31) 1.20 (1.09, 1.34) 1.20 (1.09, 1.34)
2nd 0.84 (0.72, 1.01) 1.18 (1.08, 1.32) 1.18 (1.08, 1.31)
3rd 0.98 (0.88, 1.10) 1.18 (1.09, 1.29) 1.18 (1.09, 1.29)
4th 0.91 (0.76, 1.11) 0.97 (0.83, 1.15) 0.97 (0.83, 1.15)

JAPAN 1st 1.22 (1.10, 1.39) 1.26 (1.13, 1.44) 1.25 (1.13, 1.43)
2nd 0.84 (0.74, 0.98) 0.86 (0.76, 1.00) 0.87 (0.77, 1.00)
3rd 0.87 (0.72, 1.06) 0.85 (0.71, 1.05) 0.85 (0.71, 1.05)
4th 0.76 (0.60, 1.03) 0.76 (0.57, 1.03) 0.76 (0.56, 1.03)
5th 1.17 (1.04, 1.34) 1.17 (1.04, 1.34) 1.17 (1.04, 1.34)

UK 1st 1.27 (1.12, 1.43) 1.41 (1.28, 1.58) 1.41 (1.28, 1.57)
2nd 1.00 (0.86, 1.18) 1.35 (1.22, 1.53) 1.34 (1.22, 1.52)
3rd 1.04 (0.93, 1.18) 1.16 (1.05, 1.29) 1.15 (1.05, 1.29)
4th 1.27 (1.15, 1.41) 1.38 (1.26, 1.53) 1.38 (1.26, 1.53)

US 1st 1.20 (1.10, 1.29) 1.27 (1.18, 1.39) 1.27 (1.18, 1.39)
2nd 0.96 (0.78, 1.24) 1.53 (1.30, 1.85) 1.52 (1.30, 1.85)
3rd 0.98 (0.87, 1.12) 1.00 (0.87, 1.17) 1.00 (0.87, 1.17)
4th 1.23 (1.03, 1.48) 1.37 (1.14, 1.70) 1.37 (1.14, 1.70)
5th 0.93 (0.78, 1.14) 1.09 (0.89, 1.41) 1.09 (0.89, 1.41)
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It might seem surprising at first that the estimated degree of persistence is very 
high, in some cases even higher than 1, in a set of highly developed countries such 
as the G7. However, one should note that during the period being investigated there 

Table 5   Estimates of d for each subsample with autocorrelated errors

In bold, the selected models on the basis of the statistical significance of the regressors. In parenthesis, 
the 95% confidence bands for the values of d

Series Sb No deterministic terms An intercept An intercept and 
a linear time 
trend

CANADA 1st 1.05 (0.87, 1.30) 1.29 (1.08, 1.55) 1.28 (1.08, 1.55)
2nd 0.60 (0.37, 0.93) 1.05 (0.50, 1.55) 1.05 (0.55, 1.53)
3rd 1.03 (0.66, 1.53) 0.98 (0.52, 1.52) 0.98 (0.52, 1.52)
4th 0.59 (0.40, 0.85) 0.49 (0.24, 0.84) 0.49 (0.23, 0.84)
5th 0.42 (0.12, 0.66) 0.42 (0.22, 0.79) 0.24 (-0.08, 0.77)

FRANCE 1st 1.15 (0.99, 1.38) 1.36 (1.13, 1.66) 1.35 (1.14, 1.68)
2nd 0.45 (0.06, 0.84) 0.43 (0.17, 0.87) 0.53 (0.23, 0.90)
3rd 0.80 (0.60, 1.13) 0.74 (0.56, 1.02) 0.74 (0.56, 1.03)
4th 0.88 (0.65, 1.19) 0.94 (0.65, 1.31) 0.94 (0.65, 1.31)
5th 0.84 (0.61, 1.22) 1.01 (0.76, 1.68) 1.01 (0.79, 1.55)

GERMANY 1st 0.93 (0.75, 1.23) 1.01 (0.83, 1.27) 1.01 (0.83, 1.27)
2nd 0.78 (0.64, 1.02) 0.97 (0.82, 1.16) 0.97 (0.83, 1.15)
3rd 0.85 (0.61, 1.09) 0.83 (0.60, 0.12) 0.83 (0.62, 0.12)
4th 1.04 (0.79, 1.40) 1.26 (0.98, 1.66) 1.26 (0.97, 1.68)
5th 0.88 (0.59, 1.33) 0.80 (0.58, 0.15) 0.79 (0.58, 0.15)

ITALY 1st 1.17 (0.97, 1.48) 1.18 (0.94, 1.49) 1.18 (0.94, 1.51)
2nd 0.70 (0.52, 0.97) 1.31 (1.10, 1.56) 1.29 (1.10, 1.56)
3rd 0.93 (0.71, 1.26) 1.43 (1.17, 1.76) 1.44 (1.16, 1.70)
4th 0.88 (0.53, 1.39) 1.02 (0.74, 1.46) 1.02 (0.75, 1.45)

JAPAN 1st 1.15 (0.96, 1.41) 1.12 (0.92, 1.41) 1.12 (0.92, 1.41)
2nd 0.82 (0.66, 1.10) 0.89 (0.74, 1.13) 0.90 (0.75, 1.13)
3rd 0.75 (0.45, 1.15) 0.73 (0.43, 1.07) 0.75 (0.52, 1.07)
4th 0.47 (0.28, 0.76) 0.41 (0.26, 0.69) 0.38 (0.14, 0.67)
5th 0.89 (0.72, 1.18) 0.93 (0.72, 1.18) 0.93 (0.72, 1.18)

UK 1st 1.27 (1.04, 1.63) 1.37 (1.11, 1.74) 1.36 (1.11, 1.75)
2nd 0.84 (0.54, 1.21) 1.21 (0.99, 1.48) 1.21 (1.00, 1.49)
3rd 1.95 (0.72, 1.30) 1.05 (0.79, 1.38) 1.05 (0.80, 1.37)
4th 1.21 (0.91, 1.54) 1.29 (1.00, 1.68) 1.29 (1.00, 1.68)

US 1st 1.38 (1.17, 1.65) 1.45 (1.24, 1.70) 1.42 (1.24, 1.69)
2nd 0.52 (0.33, 0.81) 0.75 (0.45, 1.18) 0.75 (0.43, 1.19)
3rd 0.84 (0.69, 1.02) 0.62 (0.44, 0.86) 0.62 (0.41, 0.86)
4th 0.73 (0.50, 1.12) 0.68 (0.39, 1.13) 0.69 (0.39, 1.13)
5th 0.70 (0.45, 1.01) 0.65 (0.45, 0.97) 0.65 (0.43, 0.97)
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were times when food and energy prices deviated explosively from other prices in 
the economy which led consumers to revise upwards their inflation expectations and 
thus also increased inflation persistence, which implies that in the case of explosive 
deviations in headline prices from core prices it is essential to design appropriate 
policies to anchor inflation expectations.

On the whole, the above results suggest that inflation persistence has changed 
over time in the case of the countries being considered. In order to draw some une-
quivocal policy implications one would need to analyse the causes of persistence 
(which is beyond the scope of the present paper). This can result, for instance, from 
backward-looking price setting mechanisms or from the mark-up over costs. How-
ever, it could also reflect inflation expectations based on the credibility of the mon-
etary policy regime in place. Therefore, a plausible interpretation of our findings is 
that the observed dynamics are driven by the reputation and the credibility of the 
monetary policy authorities. When these commit themselves to follow well-articu-
lated, publicly announced, transparent rules and policy goals agents do not expect 
actual inflation to deviate from the stated objective and thus the inflation cycle is 
broken and persistence is reduced. This is a convincing argument in favour of mon-
etary frameworks such as inflation targeting which normally result in higher cred-
ibility and thus lower persistence.

5 � Conclusions

This paper examines long-range dependence in the inflation rates of the G7 coun-
tries by estimating their (fractional) order of integration d over the sample period 
January 1973—March 2020. Its key contribution is to provide extensive evidence on 
the issue of whether or not inflation persistence has changed over time in the coun-
tries under investigation.

The results indicate that the series are very persistent, the estimated value of d 
being equal to or higher than 1 in all cases, which might reflect explosive deviations 
of headline prices from core prices during the period examined. Possible non-linear-
ities in the form of Chebyshev polynomials in time are ruled out. Endogenous break 
tests are then carried out, and the degree of integration is estimated for each of the 
subsamples corresponding to the detected break dates. Significant differences are 
found between subsamples and countries in terms of the estimated degree of inte-
gration of the series, which implies that the degree of persistence has not remained 
stable over time. This is an important finding for both academics aiming to discrimi-
nate between different theoretical models of inflation and for monetary authorities 
responsible for the design of appropriate stabilization policies. In particular, it sug-
gests that the latter should adopt policy frameworks resulting in higher credibility 
since this leads to lower persistence.

The analysis carried out in this paper could be extended in several ways. In par-
ticular, future work should explore time variation in inflation persistence further 
by explicitly modelling regime shifts in the context of a Markov-switching model 
and also by allowing for gradually evolving parameters through rolling and recur-
sive estimation methods. Also, other non-linear modelling approaches, such as those 
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based on Fourier transforms (Gil-Alana and Yaya, 2021) and neural networks (Yaya 
et al., 2021, should be considered in addition to the framework used here which is 
based on Chebyshev polynomials. Finally, a FCVAR model (Johansen and Nielsen, 
2010, 2012) including appropriate macroeconomic variables in addition to inflation 
should be estimated to shed light on the possible determinants of persistence.
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