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Summary

Inflation in developed countries covaries as a result of ¢iacks and
similar economic policies. The covariation is most evident in global crises
adzOK a GKS wnntbunnd FAYLFEYOALFET ONRAAA 2
inflation in many countries, which can be linked to both the 2020 GOVID
Md ONRM A A aindasioR of Widzing ik R0

This staff memo examines how inflation in Sweden has covaried with in-
flation abroad from the 1960s to the present day. We show that the co-
variation between CPI inflation in Sweden and global CPI inflation has
been high througout most of this period, and that the relationship is
similar to that of an average OECD country. The corresponding relation-
ship for the CPI excluding energy and food, a measure of core inflation,
weakened significantly during theflation-targetingperiod, while food

and energy price changes in OECD countries became more strongly cor-
related. The recent period of high global inflation means that the correla-
tions between inflation and its components in different countries are

now higher than ever before.

{AYyOS uHnmt3I (GKS wAilaolyilQa GFNBSG O NARI O
with a fixed interest rate (CPIF). The correlation between CPIF inflation

and global CPI inflation has been low overittition-targetingperiod,

and the same is true for HICP initeet. Howeverthe weak relationship is

almost entirely explained by developments in 2042, when rapid

movements in interest rates meant that the difference between CPI and

CPIF inflation was unusually large. We therefore conclude that the rela-
tionshipsbetween CPIF and HICP inflation and their global counterparts

havealsoin fact been strong if we exclude this particular period.

Finally, we examine whether global inflation helps us to make more accu-
rate forecasts of inflation in Sweden. We find ttias is the case during
periods when inflation is high or when it is difficult to forecast inflation,
such as in 2022.

Authors: Bengt Petersson, Ingvar Strid and Anna Osterberg, staff members at the Monetary Policy
Department!

! The authors would like to thank Mikael Apel, Mattias Erlandsson, Méarten L6f, David Vestin and Anders
Vredin for their valuable comments during the work.
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Introduction

Introduction

Neither central banks nor other forecasters anticipated the rapid rise in inflation in
many countries in 2021 and 2022. This has led to criticism of central banks, including
the RiksbanK.A key guestia is what lessons can be learnt and how forecasting meth-
ods can be improved. An important aspect concerns the international dependence of
Swedish inflation. Both the Riksbank itself and external analysts have emphasised that
the analysis of inflation devepments abroad and how they affect inflation in Sweden
needs to be deepenedlOur staff memo can be seen as part of such an analygis

study the relationships between inflation in Sweden and abroad from the 1960s to
2022.

Inflation in developed countrigcovaries over time. IRigure 1 we show CPI inflation

in Sweden, the euro area, the United States and the median inflation rate for 22 OECD

O2dzy i NASa 20SN) (FEEBNRIFGEA ARSMpnBEEHRPTE I A2y NB.
FELOGA2YE0 |y, RfelfbdLR. Yhe (evelSf inflafignindifferent countries

converged and volatility decreased. Rapid changes in inflation have often coincided

with turning points in the global economy and movements in oil prid@aringthe

period of inflation targeting and low inflation since the 1990s, the covariation of infla-

tion has been particularly evident in the context of major global shocks or crises

Theseincludé KS 3t 201t FAYIYOAIf ONRaAa 2F HAnNTbLHAAND:
HaMnbHAMc IMdi KISF Y RVGYASO 2F HAaHnbuaum 2N 6§KS NBOSYy
Ay GKS 611S 2F wdzaadAl Qa Ay@laazy 2F | {NIAySo

2 See Hakansson and Laséen (2024) for an analysis of a number of cakg'dbbacast errors for inflation
in 2022 and for references to the criticism of central banks.

3 See, for example, Hassler et al. (2023) and Johansson et al. (2022).
4The 22 OECD countries are liste@able 1in the appendix.

® Several of the major increases in oil prices since the 1970s can be linked to various conflicts and wars, see
for example Ha et al. (2019b). Ohlsson (2022) discusses four episodes in the 20th century when wars
caused high inflation, the First and Secor@\Wars, the Korean War and the 1970s.
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Previous research has shown that much of the variation in CPI inflation in individual
industrialised countries in the posWorld War Il period can be attributed ttmmmon,

or global, movements in inflation. This has been succinctly summarised as "inflation is
global", meaning that inflation in individual countries is largely explained by common
international factors However, the strength of the relationships betweaflation in
different countries varies over time and is weaker in studies that also include middle
and lowincome countries. The covariation is explained by factors that affect inflation

® A good brief summary of this research is given, for example, by Szafranek (2021a) and a concise summary
of the results of some key research papers can be found in Ha et al. (2019b). Ciccarelli and Mojon (2010)
study the evolution of inflation in 22 OEGimtries over the period 1962008 and find that on average

close to 70 per cent of the variance in inflation across countries is explained by a common global factor.
They therefore conclude that inflation is largely a global phenomenon. See also Fefidojen (2014)

for an analysis updated to 2013. Mumtaz and Surico (2012) estimate a dynamic factor model for inflation in
11 advanced economies and find that the level of inflation is captured by a global factor. Neely and Rapach
(2011) decompose inflatioin 64 countries over the period 192008 and show that global and regional

factors together explain on average about half of the variation in inflation across countries.

" Parker (2018) studies inflation in 223 countries over the period-2082. For dveloped countries, the

share of the variance in national inflation explained by global factors is arouthittg For middlen-

come countries, the share is-28 per cent and for lovncome countries it is about 10 per cent. Thus, the
share explainedybglobal inflation is significantly lower when virtually all countries in the world are included
in the study. Ha et al. (2019a) study inflation in 99 countries over the perioe20970using a dynamic

factor model. They find that for the median countyglobal factor explains 12 per cent of the variation in

the cyclical component of national inflation. Over the period 28017, the importance of the global com-
ponent increased to 22 per cent, which is explained by the global financial crisis-2028@®d the fall in

the oil price in 2012016, which had a similar impact on inflation in many countries. The fact that their re-
ported shares are low compared with other studies is partly because they, like Parker (2018), study a larger
group of countriesand partly because they allow for gresyecific factors in their model, factors that cap-
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in many countries at the same time, such as common shockgpecgmmodity

prices, similarities in monetary policy, and various structural changes, e.g. increased
trade and strong crossountry financial links (see further discussion in Chaptér 2).
Some of the research literature has broadened the investigationdlde the impact

of global resource utilisation and other external factors on inflation in different coun-
tries. An overall conclusion is that external variables can help explain movements in
inflation across countries better than if only domestic varialkdee used but that their
importance may vary both across countries and over tfequestion in several stud-
ies over the last decade is whether globalisation has meant that the role of global fac-
tors for inflation in individual countries has increaseteaffor example, the turn of

the millennium?©

This staff memo examines the relationships between inflation in Sweden and abroad
and how they have changed over the past@Dyears. Our aim is to compile a num-

ber of empirical facts about thegelationships. We study different measures of infla-
tion: the Consumer Price Index (CPI), the EU Harmonised Index of Consumer Prices
(HICP), the CPI with a fixed interest rate (CPIF) and the CPI excluding food and energy
(a measure of core inflation) andffiirent product groups such as goods, services,

food and energy. We also study the relationships for the cyclical component of the
different inflation measures. By also analysing a group of 22 OECD countries, we can
see to what extent the relationships f@weden differ from those for the other coun-
tries. Compared to many other studies on the covariation of inflation across countries,
such as Ciccarelli and Mojon (2010), we also give relatively large space to discussions
on how the relationships have chargdyever time. We include data until 2022 and

parts of our analysis for a larger number of countries can be seen as an update of the
results of previous research studies with similar questions and methods. Two im-
portant limitations of our analysis are thdtis databased (we do not use a structural
model to interpret our results) and that we only study price data.

Our most important findings on the relationships between inflation in Sweden and
abroad can be summarised as follows:

1 The relationships betwee@PI inflation in a sample of 22 OECD countries and
global CPI inflation have been relatively strong and stable over time during
the period 19552022. For Sweden, the relationships are similar to those of

ture the covariation in inflation in countries that are more similar to each other, such as developed econo-
mies. Szafranek (2021b) discusses time variation in th®relaips and shows, among other things, that
the covariation in inflation has increased after the global financial crisis 622097

8In terms of structural factors, Parker (2018), for example, shows that covariation is higher for rich coun-
tries, courries with a developed financial sector and countries where monetary policy is well conducted.

° Borio and Filardo (2007) study 29 countries over the period-2088 and show that measures of global
resource utilisation increase the explanatory poweraditional Phillips curves for inflation, even when

they include import prices or the oil price. Mikolajun and Lodge (2016) estimate Phillips curves with com-
modity prices and measures of global resource utilisation and inflation for 19 developed cowvetridge

period 1970 to 2014. They find that apart from commodity prices, the value of including global variables is
limited. Eickmeier and Pijnenburg (2013) estimate Phillips curves with global measures of output gaps and
unit labour costs for 24 OECD ntries over the period 1982007 and find that the latter has a significant
impact on domestic inflation. ECB (2017) finds that the value of including measures of global resource utili-
sation in the analysis of euro area inflation is limited. See alsosH@MEIDb).

10 see, for example, Ha et al. (2019a) who finds that the importance of global factors has increased since
the turn of the millennium.
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an average OECD countrground 60 per cent of thgariation in CPI inflation
can be explained by global inflation.

1 The relationships between core inflation, here the CPI excluding energy and
food, in OECD countries and a measure of global core inflation weakened
markedly in the early 1990s and have beefatively weak during the period
of inflation targeting and low inflation in many countries. Again, the relation-
ships for Sweden over time are similar to those for an average OECD country.
The weak relationships over this period also apply to the goodsandces
sub-indices of the HICP, which together constitute core inflation.

1 The weakening of the relationships between core CPI inflation excluding en-
ergy and food in different countries, while the relationships for CPI inflation
have been relatively stad, is related to the observation that the relation-
ships between price changes for food and energy have instead become
stronger during thenflation-targeting period.

1 The correlations between CPIF inflation or HICP inflation in Sweden and
matching measure of global inflation have been weak during the inflation
targeting period. We show that this is largely explained by developments dur-
ing the period 2002012 when CPIF inflation deviated significantly from both
Swedish and global CPI inflation due to é&ngterestrate and exchangeate
movements. Apart from this particular period, the relationships between the
G662 OFNRlIofSa b GKS /tLC YR GKS I L/t b gAd
been quite strong.

1 Using a measure of global inflation to forecast 8isk CPI inflation contrib-
utes to more accurate forecasts in an evaluation of simple forecasting models
F2NJ 0KS LISNA2R M@PpTpbHAHHD . dzi GKS @FftdzS 27
ished over time. The value has been greatest when inflation has been high,
when the international inflation differential has been large and/or when fore-
casting has been difficult, i.e. when forecast errors have been large.

As discussed in Chapter 2, a number of factors can explain the covariation of inflation
across countriesHowever, our discussion also shows that the relationships have been
influenced by different factors at different times, and that the strength of the rela-
tionships has varied over time. With an independent monetary policy and a floating
exchange rate, it is na foregone conclusion that the correlation between inflation in
Sweden and other countries must be high. For example, we illustrate how exchange
rate movements weakened the relationships after the global financial crisis of
HANTbHAADE | Y Reinlthe ekrYeknt id phavidedEdy e dhore rapid in-
ONBlFaS Ay 322R& LINROSAa Ay {6SRSYy (KIFy Ay 20G§KSN
has weakened! During the inflatiostargeting period, monetary policy in Sweden and
the euro area has been fairly synchised, which is an important condition for the re-
lationships we discuss (see Figure 18 in the appendix showing policy rates in different
countries and regions). With a different monetary policy in Sweden, the relationships
could of course have been differeMore generally, these relationships will be af-
fected by the shocks that drive economic developments. A greater element of global
(country-specific) shocks will mean that the relationships between inflation in Sweden

188 GKS FINIKQRPSAGKCES KBAINRYIl G2 AyFelLaGA2y | LILISEFNR (2 |
etaryPolicy Report, November, Sveriges Riksbank (2023).
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and abroad will become stronger (wesly. The similarities between monetary policy

AY {6SRSY YR IONRBIFR O6YlIAyfeé& GKS 9/ .Qa&a Y2y Sial NJ
ing period then mainly reflect the fact that global shocks dominated economic devel-

opments during this period. With thigew, the Riksbank has had no reason to deviate

clearly from international monetary policy.

Why does inflation covary across
countries?

In this chapterwe outline why inflation covaries in different countries. A natural
starting point here is that csnovementsin inflation across countries must be due to
the covariation of factors affecting inflation. Monetary policy in different countries
can strengthen or weaken the covariation depending on how it responds to such
shocks. At a general level, four explanatiémsthe covariation of inflation are often
discussedf:

1 Monetary policy is conducted in a similar way in many countries and regions.

1 Developments in commodity prices, especially oil prices, have a similar im-
pact on inflation in different countries.

1 Covaration in real economic developments across countries means that infla-
tion also covaries (via the Phillips curve).

9 Structural factors, such as different aspects of countries' economic openness
to the outside world.

In the long run, inflation is determinday monetary policy decisions and the credibil-

ity of the inflation targets reflected by longerm inflation expectations The shift in
monetary policy that occurred in many countries, including Sweden, from the 1970s
to the 1990s meant that trend inflatiofell back in a similar way. An expansionary fis-
cal and monetary policy associated witlghinflation (the Greatnflation) was fol-

lowed in many countries by independent central banks, inflation targeting, low infla-
tion and reduced macroeconomic volatility (the Great Moderation). Since this eco-
nomic policy regime change was reasonably synchronised in time in several countries,
it follows that the correlation between inflation rates in industrial countries is high
when calculated for long samples that include data for the 1970s. Thus, a fundamen-
tal and synchronised change in economic policy across countries can create inflation
trends or regimes that result in a high degree of covariation in inflation in the coun-
tries. Below we also discuss how similarities in the monetary policy regime across

2Some of the research literature empirically examines the factors that affect the degree of covariation.
Szafranek (2021a) studies what explains the covariation of inflation in 139 countries oveiothé $29 to

2019. Common shocks, in particular large movements in oil and other commodity prices, are an important
explanation for the covariation, as is consistency in the response of monetary policy to the shocks. A higher
degree of covariation in the biness cycle also contributes to higher covariation in inflation. However,
structural factors such as the degree of dependence on commodity imports or global value chains play less
of arole though. In a crosectional study, Neely and Rapach (2011)thiaticommon shocks, similar mon-

etary policy responses and increased international trade contribute to a higher covariation in inflation. Par-
ker (2018) finds that shocks to the demand and supply of commodities are the main explanation for the co-
variation.
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countries may involve a similar response to different shocks, which may help to am-
plify the covariation in inflation even at higher frequencies.

In the shorter term, inflation is affected by many different shocks that affect corpo-
rate costs and margin$.Costs, in turn, are determined by wages, capital costs, prices
of imported input goods iad productivity, while margins are affected by competition

and demand. If such shocks occur simultaneously in several countries, or if, for exam-
ple, they spill over from a large country to smaller countries, they can lead to covaria-
tion in inflation.

Pricedevelopments for commodities whose prices are determined in a global market,
such as oil and various foodstuffs, affect CPI inflation in different countries relatively
quickly and in a similar wa§.They are therefore particularly important for the covari-
ation of inflation across countries. For example, the war in Ukraine, a major producer
and exporter of wheat, has meant that the country's wheat production has been cur-
tailed, leading to a higher world market price, which in turn affected food prices in a
similar way in many countries. The prices of imported commodities and other input
goods also have indirect effects on producer prices, and thus ultimately on consumer
prices!® Comovements in energy prices, or shocks to the prices of other globally
tradedgoods, may also affect inflation expectations in similar ways across countries,
giving rise to saalled secondound effects of a similar nature, which may further
contribute to the covariation. Price changes for imported consumer goods also have
direct dfects on CPI inflation, mainly for the goods component.

If central banks in different countries respond to global shocks, such as movements in

energy prices, in a similar way, monetary policy helps to amplify the covariation. For

example, if different cetnal banks judge that energy price changes are temporary and

OK22aS (2 wasSS (KNRAZAKQ GKSYI GKS AYLI Ol 2y Ay
more uniform across countries. Shocks that have similar effects on inflation can then

also lead to covariation icentral bank policy rates (or other policy instruments). Dur-

ing theinflation-targetingperiod, policy rates in developed countries and regions

have been highly correlated (see Figure 18 in the Appendix).

The cost in domestic currency of imported goodals® affected by the exchange

rate. Exchangeate movements dampen or amplify price changes in foreign currency.
Larger exchangeate movements should, all else being equal, be associated with
weaker relationships between domestic and global inflafiblvith a fixed exchange

3 For a fundamental discussion of the factors affecting inflation, see, for example, Sveriges Riksbank (2013)
or the ECB (2017).

¥ For example, the change in oil prices is highly correlated with the change in the energy component of the
CPI, while the charegn the food component of the CPlI is highly correlated with global food price indices.

See ECB (2017) for a description of these relationships for the euro area. Choi et al. (2018) study the impact
of oil price movements on inflation in 72 countries aherperiod 1972015 and show, among other

things, that the impact is similar for developed and developing countries. They also show that the impact is
mainly influenced by the share of transport in the CPI and the size of energy subsidies.

15 For examplea higher oil price means higher prices for transport as well.

!¢ Szafranek (2021a) shows that the covariation of inflation is higher when excatngelatility is lower.
Lane (2020) discusses how excharage movements can weaken the covariation o&tidgh in the pres-
ence of common commodity price shocks. The purpose of the fixed exchange rate in Sweden in the 1970s
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rate between two countries, and in the absence of large movements in the real ex-
change rate, inflation developments are by definition highly synchronised.

Covariation in the business cycheross countries can also give rise tencovenents

in inflation. Global resource utilisation affects the demand for and prices of commodi-
ties and other internationally tradable goods and thus affects import inflation in dif-
ferent countries in a similar way. It also affects resource utilisation, aedkthre in-
flation, in small open economies such as Sweden via household and business confi-
dence, trade and financial marketéSuch synchronisation of the business cycle may
also lead to covariation in wage growth. An economic upswing in the euro ared, coul
for example, lead to a tighter labour market and higher wage growth, which could
also affect wage growth in Sweden via higher competitor ptftes

Furthermore, the covariation of inflation in a country with global inflation depends on
a number ofstructural factors Differences in these factors can explain why inflation

in some countries covaries more with global inflation than in other countries (cross
sectional differences), and changes in such factors can explain why the covariation
changes over time. I@balisation consists of those structural changes that have in-
creased economic integration between countries through, for example, increased
trade or greater mobility of factors of production, information and knowled$y&he
cumulative global effects of #se changes have been an increase in production capac-
ity and downward pressure on prices (a persistent positive supply sidEkyther-

more, a high level of external trade means a higher share of imports and thus a
greater sensitivity to changes in glolmices. This is especially true if a country is
highly dependent on imports of commoditiésAt the same time, a higher degree of
trade and competition could make prices less sensitive to domestic conditions, as, for
example, capacity constraints allow ionts to increase rather than price%

Furthermore, the organisation of production processes across land borderslled
global value chains) and within multinational companies means that global supply and

and 1980s was to import low inflation from Germany. If such a policy had succeeded, one consequence
would have been that the covariatiofiinflation would probably have been very high. Below we show that
the relationship between CPIF inflation in Sweden and inflation abroad weakened during the years 2009
2012 when there were large movements in the krona exchange rate.

7 See, for example, @ and Strid (2020) and Akkaya et al. (2020).

8 Westermark (2019) also finds evidence that contractual wages in the euro area have a direct impact on
contractual wages in Sweden. The corresponding relationship for German wages, which are often consid-
eredparticularly important for Swedish wage formation, is somewhat weaker and more ambiguous.

19 For Sweden, trade (exports plus imports) as a share of GDP has roughly doubled from the early 1970s to
2022 when the share was 103 per cent. Similar trends arefgsesrost OECD countries. See World Bank,
World Development Indicators.

20 However, a common view here is that increased trade integration mainly affects the relative price of trad-
able and nortradable goods while the effect on inflation is limited. Balo®hapter 4, we discuss some
research papers that provide empirical support for this view; see, for example, Attinasi and Balatti (2021).
Z1Ha et al. (2019b) show that global shocks are more likely to affect domestic inflation for countries with
higher levels of trade, financial integration and dependence on commodity imports.

22|n the early 2000s, the Riksbank was surprised by unexpectedly low import inflation, which was partly
linked to increased competition from lemege countries such as China anddnsiee Persson (2005). The
integration of these countries into the world economy in the 1990s meant that global labour supply roughly
doubled, which has had a dampening effect on relative price developments for globally traded goods for
some time, see, fagxample, Carney (2015).

10
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demand shocks can lead to covariation in inflatacross countrie$’ Trade in these
supply chains has grown as a share of world trade. In connection with the A®VID
pandemic, ports were shut down in order to contain the spread of infection in a num-
ber of countries, which led to increasing shipping problems with companeeéded

in industrial production globally, such as semiconductors. The problems in global
value chains persisted for several years, contributing to collectively rapidly increasing
producer prices in the world economy.

There are also structural changes gasting that the covariation of inflation across
countries should decrease rather than increase. The trend increase in the share of ser-
vices in consumption means that international factors should play less of a role as ser-
vices are less internationally nlad than good€# A declining share of imported en-

ergy in both production and consumption also implies that changes in global com-
modity prices should play graduallyless important role in inflatioR®

A more formal approach to studying the covariationrdfation across countries is to

use aneconomic model A starting point here is research showing that a standard
macroeconomic model for a small open economy (such as Sweden) has difficulty in
capturing the effects of fluctuations abroad. This means thatrelationships be-

tween macroeconomic variables in the small country and abroad, including inflation,
are weak in the model, a result that is at odds with empirical studies of these relation-
ships?® Such a model therefore needs to be equipped with (forrepke) global
productivity or energy price shocks in order to better capture the relationships be-
tween inflation in different countried’ The model can also be used to derive a Phillips
curve for an open economyhich can be used to forecast inflatiéh.

ZDe Soyres and Franco (2019) show that increased participation in global value chains is associated with a
higher covariation between domestic and international inflation. Auer et al. (2017) show that the impact of
global resourcetilisation on national inflation depends on the degree of integration into global value

chains.

%4 The share of services in the CPI in Sweden has increased from 28 per cent in 1980 to 47 per cent in 2023.

5 For Sweden, the weight of fuel in the CPI wasia per cent in the 1980s, 1990s and 2000s, but has
since gradually decreased to close to 2 per cent in 2023. The consumption of imported fuel oil has also
fallen over time and has been largely replaced by domestically produced pellets and distrigt fidwti

weight for heating excluding electricity in the CPI containing these energy types fell from around 1.5 per
cent in the early 1980s to an average of around 0.5 per cent from the 1990s.

2 see Justiniano and Preston (2010) who show this in a stamdatel for a small open economy cali-

brated on data for Canada and the United States. See also further discussion in Corbo and Strid (2020).
2"Henriksen et al. (2013) show in a tamuntry model that the crossountry spillover of technology give

rise to sychronised productivity shocks that create covariation in inflation under the assumption of similar
Y2y SitNe LRtAOE® LYy GKS wilaoly1Qa YION2SO2y2YAO Y2RSH
and in Sweden is mainly explained by global prodyctwid energy price shocks, and monetary policy
abroad and in Sweden is assumed to react to these shocks in a similar way.

28 Kabukguoglu and Martingzarcia (2018) use a New Keynesian model of two countries trading with each
other to derive a Phillips cuexfor an open economy. They show that a specification where national infla-
tion depends on global inflation and national resource utilisation makes relatively accurate inflation fore-
casts for several countries, for example compared to a Phillips curvenlsimgtional variables.

11
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Data and measures of global inflation

3 Daa and measures of global inflation

We use data on the Consumer Price Index (CPI), the EU Harmonised Index of Con-
sumer Prices (HICP), the CPI excluding energy and food (a measure of core inflation),
and price indices for goods, services, food, and entagg sample of 22 OECD coun-
tries.2° For the CPI, we have data from the riil50s for most countries, from the

early 1970s for the CPI excluding energy and food (and price changes for energy and
food) and the miell990s for HICP inflation. For Sweden, we &lave data on the CPI
with a fixed interest rate (CPIF) from 1987 onwards. We have monthly data and study
price changes in annual percentage change. A more detailed description of the data,
data availability for the different countries and sources carfdagnd in the Appendix
(seeTable land Table Zin the Appendix). CPI inflation for all countries is shown in
Figure 19n the Appendix.

We study the relationships between inflation in individual countriesjonal infla-

tion, and various aggregate measuregytibal inflation. We initially focus on CPI in-
flation and then extend the analysis to other measures of inflation. Global inflation
can be measured in different ways, and here we focus on measures that capture the
evolution of inflation in developed economié%in Figure 2we show six different
measures of global CPI inflation. A measure of international inflation often used by
the Riksbank is tradereighted inflation (with KIX weights), where cdrias with

which Sweden trades more have a greater weight. The euro area is important for eco-
nomic development in Sweden, and thus has a large weight in this index, and euro
area inflation can therefore be seen as a measure of global inflation from a Swedi
perspective. Other measures of global inflation can be seen as more general in the
sense that they may be suitable as measures of global inflation for a larger number of
countries, including countries outside EuropeFigure 2 we show the inflation rates

for the OECD countries and the G7 countries (weighted by their GDP), and the median
inflation rate in the OECD countriésWe also show a comom component in OECD
countries' CPI inflation calculated using static factor anafysis.

29The reason why we have limited the study to a selection of OECD countries (rather than all OECD coun-

tries) is mainly that we want to concentrate the study on the economies that are most comparable to Swe-

den, and with which Swedéas a relatively large trade. We use the same sample of countries as Ciccarelli

and Mojon (2010). Below we compare the results for Sweden with the median of the other OECD countries

and the exact OECD countries included in the sample should not hayer énmpact on these compari-

sons.

UpSHSNILIKSt Saax ¢S dzasS GKS GSNY w3izolt AyFiraAaAz2yQ S@Sy i
this is recognised in the literature. Parker (2018) and Ha et al. (2019a) are two studies that examine infla-

tondeve? LIYSy (ia 3Af2o6tttex APSd F2NI I fI NBS &KIFENB 2F (G(KS 62 NI |
1 SNBE 6S dzaS GKS YSRAIFLY AYyFilLGA2y NIXdS Ay Sk OK O2dzyiNE | :
tion over the period 1955M1 to 2022M12, the correlation between the mean and thdeamef inflation in

the 22 OECD countries is 0.99, which means that the use of these measures does not make much difference

to the analysis. Inflation in the euro area, OECD countries and G7 countries are weighted measures where

the weights are based oKtS O2 dzy i NA S&4Q D5t @

3235ee, for example, Stock and Watson (2016) for a description of factor models.
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Data and measures of global inflation
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Sources: OECD, the Riksbank and own calculations.

We first note that the different measures of global inflation showirigure 2are

highly correlated and that they provide the same overall pietaf the evolution of

global inflation from the 1970s to the present day. Put simply, we have a period of
high inflation in the 1970s and 1980s (the Great Inflation), followed by a period of low
inflation from the mid1990s onwards. Inflation rose and whaigh in the 1970s in the
wake of the two oil crises and weak productivity growtiThe fact that inflation re-
mained high for an extendegeriodwas due to the implementation of economic pol-
icy that was not compatible with low and stable inflation. In Sweder example, this
period was characterised by a devaluation cycle where recurrent cost crises due to
high wage increases were followed by devaluations of the krdha economy was
caught in a wagexchange rate spiral. An overly expansionary fischtyalso con-
tributed to wage and price inflatiof A shift in monetary policy in many countries

and the inflation targeting implemented by independent central banks from the 1990s
then contributed to a fall in inflation starting in the 1980s. The glob#bs of trade

and production processes has also contributed to a lower trend level of inflation, but

33 il prices rose sharply during the 197Z8and 197980 oil crises, often referred to as OPEC 1 and 2,

linked to the 1973 October War and the 1979 Iranian revolution and the8®#8glran war. See, for ex-
ample, Ohlsson (2022). Attinasi and Balatti {2@2compose the global component of inflation and show

that movements in oil prices explain most of the variation in global inflation in the 1970s and 1980s but that
other factors have played a greater role since the 1990s.

34 See Jakobsson (1997) for ackiption of the devaluation cycle. The goal of economic policy during this
period was full employment, and the negative employment effects of excessive wage increases had to be
compensated for by an expansionary fiscal policy, which typically involkessest public spending.
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The relationship between inflation in Sweden and globally

its quantitative impact appears to have been limited. One observation here is that in-
flation had already fallen to low levels before the most intense phafsglobalisation
began in the 1990%

We also see that the level of the different measures has converged and that they pro-
vide a very similar picture of inflation developments since the turn of the millennium.
In the years around the global financialsisi of 20072009 and beyond, global CPI in-
flation is largely influenced by movements in global commodity prices, and in particu-
lar the price of 0iP8

In the analysis that follows, we choose to use thedian of CPI inflation in OECD
countriesas the measte of global CPI inflation (red line fiigure 3. For most of the
countries in our sample, we have CPI data from the-b880s, which means we can
study the relationships for more than 60 years. The correlation between this measure
and the other measures shown Figure 2s in all cases higher than 0.9 when calcu-
lated for the longest possible sample peritydThe strong relationships between the
different measures of global inflation mean that the results presented in what follows
are robust for the choice of global inflah measure3®

We later construct global measures of HICP inflation, core inflation (CPI excluding en-
ergy and food) and the various components of CPI inflation in the same way, i.e. as
the median of the respective inflation measures for OECD countries.

Therelationship between inflation in
Sweden and globally

In this chapter, we study how the relationships between inflation in Sweden and
global inflation have developed over time and compare them with similar relation-

% Attinasi and Balatti (2021) show that globalisation measured by three variables affects the persistent
component of inflation but that the effect has been small. The variables are measures of trade integration,
global value chaiparticipation and digital globalisation. See also Forbes (2019a) and Kamber and Wong
(2020) for analyses suggesting that the impact of globalisation on persistent inflation has been limited.

% Several of the episodes when oil prices have risen or falleplglare clearly visible in measures of global
inflation. Since 1970, oil prices have risen sharply (more thd0 per cent), for example in 1973,

197980, 1990, 2002003, and 2002008, and have fallen sharply in 1986, 12990199798, 2001, 2008
and 201416.

%" The correlation between median inflation in OECD countries and inflation in G7 countries and the euro
area has been stable at around 0.9 over time. However, the correlation between median inflation in OECD
countries and (GDReighted) inflaibn in OECD countries has been weak at times, especially during parts of
the 1980s and 1990s.

38 Ciccarelli and Mojon (2010) use three measures of global inflation, OECD inflation, the median of OECD
countries' inflation and a static factor, and concluda the analysis is not significantly affected by the

choice of measure. Also Ha et al. (2019b) note that their global factor is strongly related to the median infla-
tion rate of the countries in their sampl¢.l 0 dz] caddaViarfindzGarcia (2018) use figifferent

measures of global inflation where the weights are calculated differently: equal weights for all countries
(median inflation), trade weights, weights based on geographical proximity, geographical proximity
weighted by population size and whetliee countries share a common border. They find little impact

from the choice of measure, but that median inflation captures international relationships to a slightly
greater extent than alternative measures.
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4.1

The relationship between inflation in Sweden and globally

ships in other countries. We calculate thkare of the variation in inflation in Swe-

den and other OECD countries that is explained by global inflatiand we do this

for different measures of inflation. To study how the relationships have changed over
time, we calculate the proportion for rollgnsamples consisting of 15 years of obser-
vations (i.e. 180 monthly observation¥).

We estimate simple regression models with national inflattorihere "@lenotes
the country, in annual percentage change) as the dependent variable and global infla-
tion (* ) in the same month as the explanatory variable, and with a constaint (

T B

The share of the variation in national inflation explained by global inflation is given by
the explanatory valueY -value) of the regresion. This value is equal to the squared
correlation between the two variables. The relationships between national and global
inflation are typically strongest roughly contemporaneously and we therefore focus
entirely on this simple specificatidfi.

Strongrelationships between Swedish and global CPI
inflation

In this sectionwe show that the relationships between CPI inflation in different coun-
tries and global CPI inflation support the view that inflation is very much a global phe-
nomenon. The relationshipbetween inflation in individual countries and global infla-
tion are typically strong and have been relatively stable since the 1960s. The relation-
ship for Sweden has been approximately the same as the relationship for an average
OECD country.

We first catulate the share of the variation in national CPI inflation explained by

global inflation for a longer sample, from 1960 to 2022. For different measures of
global inflation, this share is around-BD per cent for our sample of OECD countries,
which is inline with the results of previous research studies ($able 3n the appen-

dix)*! The share for Sweden is about the same as for an average OECD country. When
the share is calculated over a long®riod, it is likely that the high share largely re-
flectsthe fact that inflation has trended or moved between different monetary policy
regimes in a similar way in many countrfgs.

3 A similar type of rolling sample analysisisa] for example, by Carney (2015) with the difference that he
studies pairwise correlations between inflation in different countries.

40We have also tried to lag global CPI inflation, but for the vast majority of countries, including Sweden, the
relationship is strongest roughly contemporaneously. If instead we were to consistently use the lag where
the relationship is strongest, the results would not be significantly affe€igure 23n the appendix

shows the R2 value when the regression is estimated for the period 198IA2M12 for the 22 countries

and different lags (0 to 24 months) of global CPI inflation.

4 See for example Ciccarelli and Moj@010) or Parker (2018).

“2|n a simple model with regime change, it can be illustrated that even if there is no relationship between
inflation in different countries within different regimes, movements between regimes can give rise to
strong correlatios when the samples contain data from different regimes.
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The relationship between inflation in Sweden and globally

In Figure 3we show haev the relationship between national and global CPI inflation
has evolved over time. We show how the share of the variation in national inflation
explained by global inflation has evolved for a rolling sample. The first sample is for
the period 19601974 aml the last for the period 2002022 and the yaxis of the fig-

ure shows the start and end period of the sample. We calculate the share for our sam-
ple of 22 OECD countries and in the figuve show the median share for OECD coun-
tries (blue line) and the sha for Sweden (red line). The former can be seen as a sum-
mary measure of how inflation covaries for our sample of OECD countrite mzla-
tionship between national and global inflation for the average OECD countie

also show the 1st and 3rd quartile$ the share to illustrate the spread of the 22
countries (dashed blue linesjhe share for half of the countries lies between these
two lines. We make the following observations.

Figure 3.Share of the variation in CPI inflation explained by global inflation ove
time
Rolling sample from 1960M1974M12 to 2008M12022M12

Share

0.2 | | — Sweden
OECD countries, median v
0.1 F |~ —-—OECD countries, quartile 1
— — —QECD countries, quartile 3

' 1 ! Il ' 1 Il !

0
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I I 1 (1 I I
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End, sample period

Note. The share of the variation in CPI inflation explained by gloidihflation is given by the

R2 value in a regression of the former on the latter and is the square of the correlation be-
tween the two variables. The share is calculated for rolling samples of 15 years duration (180
monthly observations) and the date on theaxis indicates the start and end points of the sam-
ple. The share is calculated between inflation in all countries and global inflation and the me-
dianshare(blue) and the share for Sweden (red) are shown. The quatrtiles illustrate the distri-
bution of theshare for different countries. 25 per cent of the countries have a share that is
lower than quartile 1 and 25 per cent of countries have a share higher than quartile 3.

Sources: The OECD and own calculations.

1 The relationships between CPI inflation in elifint countries and global CPI
inflation have been relatively stable over time and typically quite strong (see
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The relationship between inflation in Sweden and globally

blue line inFigure 3.3 The share of the variation in national inflation ex-
plained by global inflation is roughly around 60 per cent over time (which
means that the correlation between the two variables has moasszlind

0.8)* We also illustrate that there are crossuntry differences in the
strength of the relationship (see dashed blue lines showing quartiles for the
share).

1 The relationships between CPI inflation in Sweden and global CPI inflation are
similar 1 that of an average OECD country (see red line). The share of the
variation in Swedish CPI inflation that can be explained by global CPI inflation
has been around 60 per cent over time.

1 The relationships between inflation in different countries and glah#ation
were at their weakest during the period 192907, but then strengthened
again during and after the global financial crisis of 220094° Global move-
ments in commodity prices and synchronised movements in inflation in the
context of crises harbeen important factors behind the covariation during
the inflation-targeting period *¢

One way to understand the variation in the relationships over time is to date different
events that have a major impact on the covariation, mainly commodity price shock
and global economic crises. It is beyond the scope of our analysis to provide a com-
plete chronology of national and global events that have affected inflation and its co-
variation. However, we illustrate this by briefly describing two-pebiods when ing-

tion relationships were relatively strong and weak respectivély.

During the period under study, the correlation between Swedish and global CPI infla-
tion reaches its highest level in the period 260322, i.e. the most recent period. The
share of the vdation in Swedish CPI inflation explained by global inflation is then 0.9,
which is a very strong relationship (segure 3. This period was chacterised by

several global shocks that affected inflation in OECD countries in arswaiy.Oil and
other commodity prices rose in 2008 and then fell in the wake of the global financial
crisis; inflation rose in a synchronised manner during the pdsts recovery and then

fell again as oil prices fell in 2014%; in the late 2010s, inflation rose in the wake of

“3Forbes (2019a) shows that the importance of the global component of CPI inflation increased from 27 per
cent in 19901994 to 57 per cent in 2018017. This is in line with our results, but we ndt&t the relation-
ships may have weakened temporarily in the early 1990s.

“4The share of the variation in national inflation explained by global inflation is given by the R2 value in a
regression of the former on the latter. The R2 value is the square obtrelation between the two varia-
bles. The share is typically slightly lower when calculated for shorter samples.

4% Shin and Kang (2023) study structural changes in the relationships between inflation in 29 countries and
global inflation over the perio20D01-2018. They find that the relationships were significantly strengthened
in the context of the financial crisis. According to their analysis, the stronger relationships are due to the
strengthening of nortommodity price relationships, and one explamatiighlighted is unconventional
monetary policy by major central banks and its effects on inflation in different countries. Ha et al. (2019b)
compare the periods 1988000 and 2002017 and show that the impact of global inflation on inflation
increasedn both developed and developing countries. The global financial crisis ed2@08 the fall in

oil prices in 20146 are highlighted as important factors in strengthening the relationships. However, over
the longer period 1972017, the relationships ke been relatively stable for developed countries.

¢ See, for example, Carney (2015) or Lane (2020).

47 Bylund et al. (2023) present a detailed chronology and our description of the two periods is largely based
on their description.
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The relationship between inflation in Sweden and globally

expansionary policies by several central banks, higher resource utilisation both in
Sweden and globally, and higher energy prices; during thved@uisis, demand and

inflation fell; and more recently, inflation has risen steeply due to pgmdemand

and various supply shocks following the Covid crisis and energy price increases related
to Russia's invasion of Ukraine. Thus, this period is velgtrich in global shocks that

have affected inflation in many countries in a similar way, while monetary policy has
responded in a similar way in several countries and regténs.

During the sukperiod 19922007, the relationships between inflation in Sweden and
abroad are instead at their weakest during our study period. The share of the varia-
tion in Swedish CPI inflation explained by global inflation is then 0.4, which is still a
fairly high figure (se€igure 3. This period is characterised by several domestic
events that cause the development of inflation in Sweden to akevirom global infla-
tion to a greater extent than usuahflation in Sweden rose in 1993 following a sharp
depreciation of the krona and also due to increases in indirect taxes; in the period
19951998 inflation fell and became lower than abroad, padile to changes in indi-
rect taxes and subsidies; in 202805 CPI inflation in Sweden was lower than abroad,
which could be linked to positive productivity shocks and a change in the methodol-
ogy for calculating the CPI. Overall, there are thus a numbeomdtic events in this
period that may explain why the relationship with inflation abroad was weaker than in
other subperiods.

To contextualise the relationships between CPI inflation in different countries and
global CPI inflation, we show kigure 4the corresponding relationships for GDP
growth. We see there that the relationships between GDP growth in different coun-
tries and global GDP growttae become much stronger over timigUntil the 1990s,
the relationships between inflation in different countries were typically stronger than
the corresponding relationships for GDP growth, which is emphasised as a stylized
fact in some of the research ditature. However,during theinflation-targeting period
from the mid1990s, if anything, the reverse has been tPi&or Sweden, the share of

“8The increase in theowariation in inflation after the 2062009 global financial crisis is also in line with
the findings of, for example, Szafranek (2021b).

4°We get roughly the same picture of the relationships if we instead study the cyclical component of GDP
growth, wherethis is obtained with the BP or HP filter.

% Some of the research literature compares the degree of international synchronisation for real and nomi-
nal variables. Henriksen, Kydland and Sustek (2013) calculate pairwise correlations between the cyclical
components of CPI and GDP in nine industrialised countries for the perio@Q@60T hey find that the

average correlation for CPI is 0.52 while the average correlation for GDP is 0.25. For the cyclical compo-
nents of CPI inflation and GDP growth, the careeia are 0.43 and 0.29, respectively. The results in Hakkio
(2009) for a sample of OECD countries over the periodd@®@® also suggest that the share of the varia-

tion explained by a global component is higher for CPI inflation than for GDP growtz éthahr (2021)

study 24 industrialised countries over the period 1996/M18M4 and find, on the contrary, that the co-
variation is stronger for GDP than for inflation. Differences in the selection of countries and variable trans-
formations may give rise tiifferences in results, but our results suggest that the choice of sample period is
the most important contributor to the differences, as the relationships between GDP development in differ-
ent countries have clearly become stronger over time. Mumtaz,ngithand Surico (2011) study the co-
variation in CPI inflation and GDP growth in 36 countries on data going back to the 19th century using a dy-
namic factor model that distinguishes between regional and global factors. They show that regional factors
explah most of the variation in both variables for most of the sample period, and in particular for the pe-
riod 19852007. They speculate that increased trade within regions, such as the EU, has increased the im-
portance of regional factors for covariation.
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The relationship between inflation in Sweden and globally

GDP growth that can be explained by global GDP growth has been very high since the
1980s, and higher than for average OECD country.

Figure 4.Share of variation in GDP growth explained by global GDP growth over
time
Rolling sample from 1971Q1985Q4 to 2008Q2022Q4
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OECD countries, median
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Note. Annual percentage change for GDP in fixed prices. The share of the variation in GDP
growth explainedoy global GDP growth is given by the R2 value in a regression of the former
on the latter and is the square of the correlation between the two variables. The share is calcu-
lated for rolling samples of 15 years duration (ffarterlyobservations) and theate on the x

axis indicates the start and end points of the sample. The share is calculated between GDP
growth in all countries and global GDP growth and the median share (blue) and the share for
Sweden (red) are shown. The quartiles illustrate the distibn of the share for different

countries. 25 per cent of the countries have a share that is lower than quartile 1 and 25 per
cent of countries have a share higher than quartile 3.

Sources: The OECD and own calculations.

Weak relationships for CPIF and HICP inflation over the
inflation-targetingperiod?

However, the relationship between inflation in Sweden and abroad is different if, in-
stead of the CPI, we study the CPI with a fixed interest rate (CPIF) or-ther B0-

nised index for consumer prices (HICP). If we use one of the latter two measures, we
instead get a picture of a weak correlation between inflation in Sweden and global in-
flation during theinflation-targetingperiod from 1995 onwards. However, this is be-
causethe relationships were weak during and after the global financial crisis in-2009
2012, which can be explained by the volatility of interest rates and the krona ex-
change rate during this period.
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Figure 5.Share of variation in the CPI, CPIF and HICP explained by global inflation

over time
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terest rate (CPIPV In Figure Swe show the share of the variation in CPIF inflation ex-
plained by global CPI inflation,|calated for a 15year rolling sample (see red line).

We also show the share of the variation in Swedish HICP inflation explained by global
inflation (lightblue lines). We see that both these shares are significantly lower than
the corresponding share f&PI inflation when calculated for theflation-targeting

period, from the mid1990s (see dark blue line Figure 5which was also shown in
Figure 3.52 For CPIF inflation and HICP inflation, the relationship with a matching
measure of international inflation is thus much weaker than fori@fRition during

most of theinflation-targetingperiod. We further note that these differences are spe-
cific to Sweden. Instead, for the average OECD country, the strength of the relation-
ship between national and global inflation is similar when using the CPI and HICP re-
spectively (compare the yellow drgreen lines).
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Note. The share of the variation in inflation explained by global inflation is given by the R2

value in a regression of the former on the latter and is the square of the correlation between

the two variables. The share is calculated for rolling samples of &5 griration (180 monthly
observations) and the date on theaxis indicates the starting point of the sample. The CPI and
CPIF are related to the global CPI, and the HICP is related to the global HICP. OECD median re-
fers to the median of the share calctéd for 22 OECD countries.

Sources: Eurostat, the OECD, Statistics Sweden and own calculations.

*1 Thedifference between the CPI and the CPIF is that the rate of increase in the CPIF is not directly affected
by changes in household mortgage rates. The HICP is also not directly affected by changes in interest rates.
One disadvantage of using CPI inflafiera target variable is that an increase in the policy rate, via housing
costs for owneoccupied homes, has a positive direct effect on inflation, i.e. an effect that goes in the

"wrong direction”. See Sveriges Riksbank (2016).

%2 For inflation, the measarof global inflation is the median of inflation for the OECD countries for which

we have data.
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The relationship between inflation in Sweden and globally

To understand why the relationships between inflation in Sweden and international
inflation are so different for CP1 and CPIF inflation, we show both inflagdas from
1995 onwards ifFigure 6 We see there that CPI and CPIF inflation in Sweden clearly
covary up to 2008, but that the differences beterethe two measures become clear
during the global financial crisis and the period immediately after the crisis, in-2009
2012, when the policy rate was first cut rapidly during the crisis and then raised rap-
idly during the postrisis recovery. During thperiod, CPI inflation in Sweden clearly
covaries with global CPI inflation, but this is not the case for CPIF inflation. The differ-
ences in the development of the two inflation measures over this period can thus ex-
plain the differences in the sharesHigure 53 And while there are computational
differences between CPIF and HICP inflation, in practice the outcomes are very simi-
lar, meaning that thesame explanation for the weak correlation applies to both
measures.

Figure 6.CPI, CPIF and median CPI for a sample of OECD countries20225
Annual percentage change

5r 1 5
—CPI|

4r —CPIF 1 4

OECD, CPI, median

Sl

a f 4 a1

2 L J 2
95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19

Sources: OECD, Statistics Sweden and own calculations.

It may seem paradoxical that threlationship between inflation in Sweden and

abroad is much weaker for HICP inflation, which is designed to be more comparable
between countries, than for CPI inflation. The CPI in Sweden is more sensitive to
changes in the policy rate than the correspamglindex in other countrie®* In 2008
2009, for example, policy rates fell aRthure 6shows that CPI inflation then fell more
in Sweden than abrd and even became clearly negatitAawever,we also see that

%3To confirm this, we have also calculated rolling correlations for CPIF inflation, replacing it with CP! infla-
tion for the period 2002012. The relationshigge then very similar to those showrFigure Jor CPI in-
flation. This shows that it is the weak relationship between CPIF inflation and gldb#atdh precisely in

the context of the global financial crisis that explains the weak relationships shieiyariz 5

% Housing costs in theRTCare measured in different ways in different countries, which complicates interna-
tional comparisons of the inflation rate with this measure, see Johansson (2015) and Apel et al. (2016).
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during the period of rapid interest rate changes in 2€I¥ 2, there is still a cleaor-
relation between CPI inflation in Sweden and abroad. However, CPIF inflation, which
is not affected inhe same way by changes in interest rates, does not develop at all in
line with CPI inflation abroad during this period. And CPIF and HICP inflation in Swe-
den are thus in practice very similar, while HICP inflation in the other OECD countries
is thus generly more similar to CPI inflation in each country. Therefore, the relation-
ship between HICP inflation in Sweden and abroad is also weak during this period.

A further, complementary perspective on the weak relationship between CPIF (or
HICP) inflation in Syden and international inflation in the context of the global finan-
cial crisis is based on the large movements in the krona exchange rate during this pe-
riod. The krona depreciated rapidly in the context of the global financial crisis in the
autumn of 2008reaching its weakest level against both the euro and the dollar in
February 2009, before appreciating sharply in the following years. The weak krona
helped to sustain Swedish inflation in 2009, but then contributed negatively to infla-
tion in 20132012 when the krona had appreciate®. Therefore, a less volatile devel-
opment of the krona during this period would most likely have meant that the covari-
ation between CPIF inflation and global CPI inflation would have been stronger during
this period>®

To summase, we conclude that CPIF and HICP inflation has clearly covaried with
global inflaton during most of the inflatioiargeting period, but that the relation-

AKALA | NB (Kdza WRAAGAINDHSRQ o0& GKS fIFNBS AyidSNB

the time of andafter the financial crisis, 2062012, which explain the apparently

weak relationships ifrigure 5 This illustrates how a few influential data observations
can have a large impact on the average correlation between variables in a longer sam-
ple. One possible interpretation of this is that empirical models for CPIF or HICP infla-
tion estimated on data fothe inflation-targetingperiod can be said to underestimate

the significance of international inflation for the development of inflation in Sweden.
One consequence of this is, for example, that the ability of these models to forecast
the upturn in inflaton in Sweden in 2022 conditional on the development of interna-
tional inflation should have been worse than if they had been estimated on a sample
that excludes data for the period 20€812.57 Although it is not obvious how this

should affect the estimatin of the forecast models, knowledge of the time variation

%5 At the time of the financial crisis, observers were surprisedifiation in many countries did not fall

morecli KSNB gl & GFrft1 2F | WYA&d&aAYy3I RSTFEIGA2y LWATESQd C2NJI {

said to contribute to further reducing the effect of the economic downturn on CPIF inflation. Ddamie a
fall in GDP and a large increase in unemployment, CPIF inflation remained close to the inflation target in
20092011.

%8 Exchange rate movements affect CPIF and CPI inflation in the same way. A less volatile exchange rate de-
velopment during 2002012would probably have led to greater fluctuations in Swedish CPI inflation dur-
ing the period, but the correlation with global CPI inflation would probably not have been affected much.
Szafranek (2021a) shows that the covariation of inflation is higher whbareyerate volatility is lower.

The Swedish experience in 28®can be seen as an illustration of this.

5" The Riksbank's macroeconomic model MAJA is estimated on quarterly data for the per2@1B95

The correlation between CPIF inflation and CPI inflation abroad (both in quarterly change) during the sam-
ple period is 0.4 and the median correlation caladdor artificial data simulated with the estimated

model is 0.3 with a 90 per cent probability interval between 0.1 and 0.5, see Corbo and Strid (2020). The
model thus satisfactorily captures the correlation in the data. However, it can be argued ttatréie-

tion that is matched should be higher.
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in the relationships is important for making adequate judgemleased adjustments
to the forecasts.

Weaker relationship for core inflation during the
inflation-targeting period

In this sectionwe study the relationship between national and global core inflaién.

We use the CPI excluding food and energy as our measure of core inflation, as this
measure has been available for a large number of countries since the early 1970s. For
Sweden, the concliens are not affected if we instead use the CPIF (or HICP) exclud-
ing food and energy as a measure of core inflatkigure 7shows core inflatiorior
Sweden, the euro area, the United States and the OECD countries (médgumg 20

in the appendix shows core inflation for all 22 OECD c@mtflobal core inflation is
calculated as the median of core inflation in the individual countries (see yellow line in
Figure §. The relationslp between national core inflation and global core inflation is
about as strong as for CPI inflation when we calculate the share of the variation in na-
tional core inflation explained by global core inflation for a longer sample, from
1970M1 to 2022M12 (se€able 4in the appendix). The median share for the 22 coun-
tries is 0.8 for both CPI and core inflatiéfowever for core inflation, the high corre-
lations for the whole sample period hide the fact that the strength of the relationships
has clearly weakened over tintebelow we show that the relationships weakened sig-
nificantly during the inflatiortargeting period.

%8 For a discussion of different measures of core inflation, see, for example, Sveriges Riksbank (2018). The
main purpose of studying such measures is to get an idea of the level of the permanent or peesistént
the measured inflation rate.
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The relationship between inflation in Sweden and globally
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Note. Refers to the HICP excluding energy and food for the euro area and the CPI excluding en-
ergy and food for others. Quarterly data.

Sources: TheECB and the OECD.

In Figure 8we show how the relationship between national and global core inflation
has evolved over time. As above, we calcaitdite share of the variation in national in-
flation explained by global inflation for 3fear rolling samples. As we observed for

CPl inflation, the share of the variation in national core inflation explained by global
core inflation is relatively high untihe early 1990s, around 0.6 (see blue lirjer

that, however,the picture is different for core inflation. During the period of low infla-
tion from the early 1990s, which in many countries is characterised by inflation target-
ing, the relationship weadned significantly and the share fell to a level around®.2.
When recent inflation observations for the years 262022 are added to the sample,

the share then rises steeply. For core inflation, the picture for Sweden is also similar
to that of an averag®©ECD country (see red line). We get a similar picture for the pe-
riod from 1997 if we instead use the HICP excluding food and energy as a measure of
core inflation (sed-igure 24n the appendix) or the CPIF excluding food and energy as
a measure of core inflation (for Sweden).

Core inflation can be further broken down into price developments for goods and ser-
vices wkere we have data on these components of the HICP from thel®8Ds for
our sample of OECD countries. The relationships between price changes for both

% Alvarez et al. (2021) study the covariation of different inflation measures in 24 advanced economies,
which largely overlap with our sample of countries, over the period 192688M4. They also find weak
relationshig for core inflation over this period. The weakening of the relationships between core inflation

in different countries since the 1990s is also shown by Carney (2015). Lane (2020) shows that the relation-
ships for core inflation have weakened after the gldimancial crisis of 20a0®.
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The relationship between inflation in Sweden and globally

goods and services in Sweden and the corresponding global measures have been
weak during thanflation-targetingperiod, particularly for goods. Again, the relation-
ships for Sweden over time are similar to those for an average OECD countRygsee
ure 24in the appendk). The weaker relationship for goods compared to services is re-
markable as the share of internationally traded products is higher for goods than for
services?® One possible explanation for the weak relationship is that even if the law of
one price were ® hold approximately, large fluctuations in the nominal exchange rate
mean that the relationships between price changes in different countries (expressed
in their own currency) can be weék.

0 Ha et al. (2019b) show that the share of the variation in different price indices that can be explained by
the corresponding global measure is higher for indices containing a larger share of traded products. The
highest ceariation is for producer prices (PPI) and import prices.

61 Alvarez et al. (2021) find, like us, that the relationships are particularly weak fenexgy industrial

goods. Their main explanation is that this reflects ecosstry differences in the way goods such as

clothes, shoes and electronics are markegad sold, which has a major impact on consumer prices.
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The relationship between inflation in Sweden and globally

Figure 8.Share of variation in the CPI excluding energy and food explaibgdlobal
core inflation over time
Rolling sample from 1970M1984M12 to 2008M42022M12
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Note. The share of the variation in core inflation (CPI excluding energy and food) explained by
the global core inflation is given by the R2 value in a regresditmedormer on the latter and

is the square of the correlation between the two variables. The share is calculated for rolling
samples of 15 years duration (180 monthly observations) and the date ondkisindicates

the start and end points of the sartg The share is calculated between inflation in all coun-
tries and global inflation and the mediahare(blue) and the share for Sweden (red) are

shown. The quartiles illustrate the distribution of the share for different countries. 25 per cent
of the cowntries have a share that is lower than quartile 1 and 25 per cent of countries have a
share higher than quartile 3.

Sources: The OECD and own calculations.

The fact that the relationship between global and national inflation weakened for
core inflation fran the beginning of the 1990s, but not for CPI inflation (Sgere 3
indicates that the relationships have instead become stronger foptiogluct groups

that are not included in core inflation, i.e. energy and/or food, as we also show in the
next subchapter. In our review of the 2088022 period above, we also noted that
peaks and troughs in CPI inflation during this period were often &ssocwith large
movements in commodity prices.

An important explanation for the weakened relationships between core inflation in
different countries highlighted in the research literature is the introduction of infla-
tion targeting in many countries. Intian has fallen and volatility has decreased, and
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The relationship between inflation in Sweden and globally

exogenous global shocks to commaodity prices have thus becelatvelymore im-
portant for the covariation of CPI inflation across countfiesThe high credibility of
monetary policy has meant that the imdct and secondound effects of such shocks
on core inflation have been limited, contributing to low covariation for core inflation.

Stronger relationship between energy price changes in
different countries since the 1990s

In this sectionwe study the elationship between national and global changes in en-
ergy and food pricedzigure 9and Figure 1Gshow food inflation and energy inflation
for Sweden, the euro area, the United States and the OECD countries (median).

Figure 9.Food inflation in various countries and regions, 192022
Annual percentagelange

Note. Refers to the HICP for the euro area and the CPI for others. Quarterly data

Sources: Eurostat and the World Bank

62 See ECB (2017).
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