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Abstract

Modern monetary policy focuses on credibility artthging consumers’ inflation expectations.
According to the concept of inflation forecast &tigg (IFT), inflation forecasts play a crucial eol

in the instrument rate decision-making processray be a specific intermediate target. The aim of
the study is to analyse the credibility of inflatiforecasts published by the central banks of Engla
Sweden and Norway. The article presents the propo2f an inflation forecast credibility index.
The inflation forecasts’ credibility index may balculated for all types of inflation forecasts made
by central banks, which implement an inflation &ngg (IT) regime. It consists of three main
elements: the accuracy of the forecasts, the gityilaf the forecasts and the inflation forecast
deviations from the inflation target. The crediylindex has been calculated for the inflation
forecasts made by central banks of England, Swadémorway. The research conducted shows that

most of the inflation forecasts published in sadatentral banks were credible.
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1. Introduction

Almost every central bank implementing an inflattargeting regime (IT) publishes inflation
forecasts. According to L.E.O. Svensson (1997)fldtion forecasts play a crucial role in modern
forward-looking monetary policy.” Firstly, inflatto forecasts shape consumers’ inflation
expectations and, in the long term, anchor thethaonflation target. Inflation forecasts are thaim
part of central banks’ transparency strategy aralilshdevelop their credibility (Szyszko, 2013).
Inflation targeting may take the form of inflatidarecasts targeting (IFT). L.E.O. Svensson has
created the concept of IFT, in which the inflatfonecast plays the role of an intermediate tardiet o
monetary policy and becomes a basis for the ingnimate decision-making process in central
banks.

Inflation forecasts may be made on the basis @ktliifferent instrument-rate assumptions:
the constant instrument rate during the forecastztwo (CIR), market expectations of the future
interest rates (ME) and the endogenous rate (Swen&sTetlow, 2005). These assumptions are
directly connected with the Monetary Policy Comegts decision-making procedure. Made on the
assumption of CIR, the inflation forecast may bardarmediate target in the procedure called the
rule of thumb. This procedure may be presentedl&sifs: if the inflation forecast is in the medium
horizon above the inflation target, the centralkahould raise the instrument rate; if the inflatio
forecast is in the medium horizon below the inflatitarget, the central bank should lower the
instrument rate; if the inflation forecast is eqaalery close to the inflation target, the cenbrahk
should leave the instrument rate at the same [Bxensson, 1997). Made on the assumption of the
endogenous instrument rate, the inflation forecagptires implementing an optimal monetary policy
path, one in which the Monetary Policy Committeeakenthe decisions about the instrument rate
according to and similar to the published instrutmate forecast (Svensson & Woodford, 2003). In
the long term, every type of inflation forecast gldobe equal or very close to the inflation target
(Svensson & Tetlow, 2005).

The studies of inflation forecasts published byticdrbanks may be divided into two types.
The first type of studies involves analysis of #teuracy of the inflation forecasts. The Bank of
England (BoE) publishes density forecasts madesémh quarter (mean, standard deviation and
skewness). For external researchers such trangydiailitates the conducting of studies. Inflation
forecasts errors have been analysed by K. Walli83pand K. Dowd (2007). These studies are only
limited to inflation forecasts made on the CIR asption. The inflation forecasts made on the ME
assumption were analysed by M. Knippel and G. $ehahkenfeld (2008). The accuracy of the
inflation forecasts made by the CIR assumptionMicassumption in the Bank of England have yet

to be compared.



The inflation forecasts made on the assumptioniBf &d published by the Central Bank of
Sweden and the Bank of England were also analygdl Bowd (2004). The conducted research
proved that the inflation forecasts made by Swedisiional Bank are more accurate than the
inflation forecasts made by the Bank of Englande $hbject of the before-mentioned research was
the inflation forecasts made on the assumptionhef donstant rate during the forecast horizon.
Likewise, the inflation forecasts made by the CanBank of Norway were examined by N.
Skrova-Falsch and R. Nymoen (2011). The study ccteduhere compares central banks’ forecasts
made on the assumption of the endogenous ratenaitre forecasts with forecasts obtained from
external econometric models (Skrova-Falsch & Nym@eil).

The second type of research study involves anabfsisflation forecasts from the point of
view of inflation forecast targeting. The researcbnducted by M. Szyszko examined
interdependency between inflation expectationsiaftation forecasts (2013).

In the article we propose an index which may conhtteese two types of studies and so be
used to measure the credibility of all kinds ofatibn forecasts. The aim of the study is to aralys
whether the inflation forecasts made by the ceriealks of England, Sweden and Norway are
credible. The Central Bank of Norway is, accordingSvensson, a pioneer in implementing an
optimal monetary policy path (Svensson & Tetlow 200rhe Swedish National Bank is the only
central bank implementing the IT regime, which pablished all three types of inflation forecasts
made on the CIR, ME and the endogenous rate assumptspectively. In addition, the Bank of
England is the only central bank implementing thedgime, which publishes in parallel two kinds
of inflation forecasts made on the CIR and ME ag#ions. The central banks selected here officially
declare the use of IFT procedures.

Our hypothesis assumes that the inflation forecasts published by central banks of
England, Sweden and Norway are credible. In order to conduct the study, we have created a
concept of an inflation forecasts credibility index

The research presented in the article is thedostplex analysis of the credibility of inflation

forecasts.

2. Methodology and resear ch assumptions

The concept of the inflation forecast credibilitgex is based on four assumptions.
First assumptionNot only the present but also the previous inflatforecasts shape the
inflation expectationsEconomic agents make their decisions on the lwdgisesent and previous

inflation forecasts and they will remember if threygous ones were inaccurate.



Second assumptioninflation forecasts are considered credible if thdg not differ
significantly from the previous forecasid/hen consecutive inflation forecasts differ sigrahtly
from each other, the economic agents do not belretleem. In this situation, inflation forecasts do
not shape inflation expectations properly.

Third assumption. According to the L.E.O. Svenssoascept of IFT inflation forecasts at
the end of the forecast horizon should be equaleny close to the inflation targe©nly then may
inflation forecasts guide the consumers’ inflatexpectations to the inflation target.

Fourth assumptionThe credibility of inflation forecasts declines expohally. This
assumption entails that when inflation forecasts @nsidered very credible, this credibility can
decline very quickly. It does not make any diffarerio the economic agents in making economic
decisions whether the inflation forecasts are eoy eredible or are not credible at all.

The inflation forecasts credibility index consistEthree main elements: the accuracy of
inflation forecasts, the similarity of the consecetinflation forecasts and the inflation forecast
deviations from the inflation target.

The accuracy of the inflation forecast is measured as follows. Central banks make the
inflation forecasts three or four times per yehthé central bank publishes three inflation fostsa
per year, the accuracy of the inflation forecastthe sum of weighted absolute errors of both the
previous and present forecasts. If the central Ipaitkishes four inflation forecasts per year, tthen
accuracy of the inflation forecasts will be the sofrweighted absolute errors of the two previous
and one present forecasts. We shall denote:

j —inflation forecast horizon (quarters),

i —number of inflation forecast,

y, —inflation forecast,

y, —inflation rate,

MAE, -present inflation forecast absolute error,
w, —weight of the inflation forecast absolute error,
A, —accuracy of the inflation forecast.

The inflation forecast absolute error is measurdgithe formula:
1.
MAE, =72|yi -V (1)
i=1

For the central bank that publishes inflation fasts three times per year, the formula for accuracy
of the inflation forecast is as follows:
A, =W_,MAE,_, +W_MAE, +WMAE, . (2)



For the central bank that publishes inflation fass four times per year, the formula for accucdcy
the inflation forecast is as follows:
A, =W_;MAE, +w_,MAE, +w_MAE, +wWMAE, . (3)

The structure of thendex of similarity of inflation forecasts also depends on the frequency
of the forecasts publication. If the central bargkes the inflation forecasts three times a year, th
inflation forecast will be compared to the two poms forecasts. The similarity of the forecast is
measured for the middle part of the forecast horidthis means that this study only involves the
forecast horizon without the first two and the kagb quarters. If the inflation projections are read
four times per year, then the inflation forecastasnpared to the three previous forecasts and the
study involves only the forecast horizon without first three and the last three quarters. We shall
denote:

S, -similarity of inflation forecast.

For the central bank publishing inflation forecaside three times per year, the formula for the

similarity of the inflation forecast is as follows:

Syl =[|Yi - Yi—1| +.|Yi - Yi—2|) 4)(

2]

For the central bank publishing inflation forecBmir times per year, the formula for the similarity
of the inflation forecast is as follows:

s, =(|Yi _Yi—1|+|Yi ;jyi—2|+|yi _Yi—3|J. (5)

As the next step, thabsolute deviations of the inflation forecast from the inflation target
are measured. We shall denote:
n —-inflation target,

D, -deviations of inflation forecast from the inflatitarget.

The formula for the deviation of the inflation faeest from the inflation target is as follows:

The accuracy, similarity and deviations from thaimon target are then used to determine
the inflation forecast credibility index. The credibility index is shown in the form of ataral
exponential function. The formula for the crediyiindex is as follows:

100
C, =
g eXp(Ayi + V'Syi + Zi Dyi)

(7)

The sum of weights is equal to 1. For forecastsligiwd three times a year, it is

w +w_, +w_, +v, +z =1 while for forecasts published four times a yeat is
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W +W_ +W_, +W_, +Vv, +2z =1, wherey, is the weight of the similarity index arg is the weight
for deviations. The weights given to accuracy, Enty and deviations depend on the central banks’
preferences.

To conduct this research we have chosen theoretieghts. The theoretical formula for
inflation forecasts published three times per yeas follows:

¥ " exp(OIMAE, , + 02MAE, +03MAE, +02S, +02D, )’

The theoretical formula for inflation forecasts psibed four times a year is as follows:

%~ exp(OOSMAE, _ + OIMAE, + OL5MAE, +03MAE, +02S, + 02D, )

The index of credibility was constructed in thenfioof a natural exponential function. It is
assumed that even if the forecasts are consideeslibte, small errors can lower their credibility
very quickly. If the forecasts are considered rext\credible, the small errors will not create sach
significant difference for consumers and the reducdf credibility will be smaller.

The values of the credibility index are in the rarf@, 100). The values of 0 and 100 may be
defined as extreme results. If the value of thexid close to 0O, the inflation forecast is notdoée
at all. If the value of the index is close to 1@ten the inflation forecast is absolutely crediltlet
such a situation will never take place.

The inflation target for central banks implementihg IT strategy is usually presented in the
form of a quantitative point with a symmetricald@nce range for deviations of +/- 1 p.p. (26 dut o
27 central banks implementing the IT regime declarg.p. range of deviations). The index of
credibility has been created on the basis of absdlifferences between the values of inflation
forecasts and the inflation rate, consecutive i@itaforecasts, inflation forecasts and the in@ati
target. If the sum of the weighted accuracy, sintyland deviations for the chosen forecast is tanal
than one, then the value of the credibility indeXarger than 36.5 and the inflation forecast sthoul
be considered credible. If the sum of weighted ey similarity and deviations for the chosen
forecast is greater than one, then the value ottedibility index is smaller than 36.5, while the
inflation forecast should be considered to compjdsek of credibility. The theoretical values biet
credibility index formula are presented in Figurél'he interpretation of credibility index is given
Table 1.
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Figure 1: Inflation forecast credibility index

Source: author’s calculations.

Table 1: Theinterpretation of inflation forecasts credibility index

Credibility index I nterpretation
(0; 36.5> Inflation forecast is not credible
<36.5; 100) Inflation forecast is credible
Source: own.
3. Data

Inflation forecasts made by central banks implemegnthe IT regime are presented in the
form of fan charts. The fan chart consists of teet@al path and uncertainty intervals. The inflatio
forecast credibility index is calculated only foetinflation forecasts central paths and doesaka t
into account surrounding intervals.

The research involves the calculation of the crétlibndex of the central paths of inflation
published by central banks of England, Sweden aodvhly. For each central bank, the separate
analysis has been conducted. The time horizorh#ostudy in all central banks has been chosen due
to the available data. Inflation forecasts madeddgcted central banks differ in horizon, assunmgtio

of instrument rate and measure of inflation. Thecdetion of the data is given in Table 2.



Table 2: Description of the data

Instrument rate | Measure of inflation | Forecast horizon Freq_uer_wcy . .Of
) : publishing inflation
Central assumption in forecast (quarters) forecasts (per year)
pank Assumption T‘”?e Measure Ti”?e Forgcast T‘”?e Frequency T‘”?e
horizon horizon | horizon horizon horizon
02.1993- 02.1993-
RPIX 02.2004 ! 11.1993
CIR 02.1993- 8 02.1994-
05.2012 CPI 05.2004- 05.1993
Bank of 05.2012 9 08.1993- 4 02.1993-
England 05.2012 05.2011
02.1998-
e 02.1908- | *°X | 05.2004 | 02.1998-
05.2011 CPI 11.2004- 05.2011
05.2011
g’zm:a'of Endogenous| 92:2006| cpy 02.2006- | Consecutive| 02.2006- | 02.2006-
Norway 03.2010 03.2010 | 13,14,15,16 | 03.2010 03.2010
CIR 03.1999- 9 03.1999- 4 03.1999-
Swedish 01.2005 02.2005 04.2005
National | ME 02.2005- CPI 03.1999- 13 03.2005-
Bank 03.2006 03.2010 03.2006 3 01.2006-
Endogenous 01.2007- 14 01.2007- 03.2010
03.2010 03.2010
Source: own.

This first analysis focuses on the case of the Bdrikngland (BoE). The BoE has produced
its own macroeconomic forecasts in February 1998nposes the starting point of the research.
Inflation forecasts can be divided into four dagtssThe first data set consists of forecasts medsu
by RPIX and made on the CIR assumption. The seconslists of forecasts measured by RPIX and
made on the ME assumption. The third involves fasex measured by CPI and made on the CIR
assumption, while the last one is made up of fatsceneasured by RPIX and made on the ME
assumption. The inflation forecasts measure cooretpwith the measure of inflation target. Since
1998 the Bank of England has been publishing tyegsyof forecasts in parallel based on the CIR
and the ME assumption. The credibility of these tyyes of forecasts has been compared. The study
of the inflation forecasts central paths publisbgdhe BoE has been conducted for forecasts made
from 1993 to May 2011. The credibility index hasritbeen calculated for 117 inflation forecasts.

The study of the inflation forecasts central paihblished by the Central Bank of Norway
has been conducted for the years 2006-2010. Thaianf forecasts were made on the endogenous
rate assumption and were published three timeggmet The credibility index was thus calculated
for 12 inflation forecasts.

The inflation forecasts published in the CentrahiBaf Norway may be divided into three
data sets. The first data set consists of inflafiimecasts made on the CIR assumption, the seaond o
the ME assumption and the third on the endogenatgs assumption. The study of the inflation
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forecast central paths published by the BoE waslucted for forecasts made from March 1999 to

March 2010. The credibility index was calculated40 inflation forecasts.

4. Results

The values of the credibility index calculated fioe inflation forecasts published in the Bank

of England are presented in Figure 2.
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Figure 2: Credibility of inflation forecasts made by Bank of England
Source: author’s calculations.

The conducted research shows that only inflatioedasts made between the years 2008-2010
were not credible (12 inflation forecasts). Theati#nces in credibility between the inflation faasts
made on the CIR and ME assumptions are not sigmificThe mean values of the inflation forecast
credibility index calculated for the inflation farasts published from February 1998 to May 2005 are

given in Table 3.

Table 3: Theinterpretation of inflation forecasts credibility index

M ean value of credibility index | Assumption of instrument rate | Interpretation

60.96 CIR Inflation forecast is credible

59.05 ME Inflation forecast is credible
Source: own.

The inflation forecasts published in the CentrahlBaf Norway were credible. The values of
the credibility index calculated for the inflatidorecasts published in Central Bank of Norway are

presented in Figure 3.
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Figure 3: Credibility of inflation forecasts made by Central Bank of Norway

Source: author’s calculations.

In the Central Bank of Norway, only the inflatioarécasts made from February 2007 to
February 2009 were not credible (7 inflation forte The values of the credibility index calcuthte

for the inflation forecasts published in CentrahBaf Norway are then presented in Figure 4.
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Figure 4: Credibility of inflation forecasts made by Swedish National Bank

Source: author’s calculations.

The mean values of inflation forecast credibilitgéx calculated in the selected central banks
are shown in Table 4. These results cannot be c@deecause of a different time horizon.
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Table4: Mean values of credibility index in selected central banks

Central bank M ean value of credibility index | Horizon of the study
Bank of England CIR | 62.73 11.1993-05.2012
ME | 59.05 11.1998-05.2011
Central Bank of Norway | 47.97 02.2006-03.2010
Swedish National Bank | 49.53 03.1999-03.2010
Source: own.
5. Conclusion

The study that we have conducted shows that therityapf inflation forecasts published in
the selected central banks was credible. Howeves, dredibility of the forecasts declined
significantly during the financial crisis. The ciiedity of the inflation forecasts published in tBank
of England did not depend on the chosen instrumaatassumption.

The obvious limitation of the study is the time iaon. Moreover, the issue of the assigned
weights to the components of the credibility indexa debatable one, remaining theoretical and
subjective. We will address and seek to solveghoblem in the next study.
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