The Properties of Survey-Based
Inflation Expectations in Sweden’

Thomas Jonsson*

Pir Osterholm*

* We are grateful to Meredithy Beechey and seminar participants at the National Institute of
Economic Research and Sveriges Riksbank for valuable comments on this paper.

# National Institute of Economic Research, Box 3116, 103 62 Stockholm, Sweden
e-mail: thomas.jonsson@konj.se Phone: +46 8 453 59 34

« National Institute of Economic Research, Box 3116, 103 62 Stockholm, Sweden
e-mail: par.osterholm@konj.se Phone: +46 8 453 59 72

WORKING PAPER NR 114, DECEMBER 2009
PUBLISHED BY THE NATIONAL INSTITUTE OF ECONOMIC RESEARCH (NIER)



NIER prepares analyses and forecasts of the Swedish and international
economy and conducts related research. NIER is a government agency
accountable to the Ministry of Finance and is financed largely by Swed-
ish government funds. Like other government agencies, NIER has an
independent status and is responsible for the assessments that it pub-
lishes.

The Working Paper series consists of publications of research reports
and other detailed analyses. The reports may concern macroeconomic
issues related to the forecasts of the institute, research in environmental
economics, or problems of economic and statistical methods. Some of
these reports are published in their final form in this series, whereas oth-
ers are previews of articles that are subsequently published in interna-
tional scholarly journals under the heading of Reprints. Reports in both
of these series can be ordered free of charge. Most publications can also
be downloaded directly from the NIER home page.

KONJUNKTURINSTITUTET, KUNGSGATAN 12-14, BOX 3116, SE-103 62 STOCKHOLM
TEL: +46 8 453 59 00 FAX: +46 8 453 59 80
E-MAIL: KI@KONJ.SE HOMEPAGE: WWW.KONJ.SE

ISSN 1650-996X



Abstract

This paper assesses the properties of survey-based inflation expectations
in Sweden. The survey is conducted by Prospera once every quarter and
consists of respondents from businesses and labour-market organisa-
tions. The paper shows that inflation expectations measured in this sur-
vey tend to be biased and inefficient forecasts of future inflation. Results
also indicate that long-run inflation expectations are overly adaptive with
respect to actual inflation. Finally, evaluations of forecast accuracy show
that these inflation expectations are worse predictors of inflation than
those of a professional forecasting institution and also typically outper-
formed by a simple autoregressive model. Overall, our results indicate
that economic agents’ expectations formation process is suboptimal

and/or the survey fails to capture the true inflation expectations.
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1. Introduction

After the Swedish fixed exchange rate regime was abandoned in November 1992, Sveriges Riks-
bank became one of the first central banks in the world to adopt inflation targeting. This policy
regime has now been in place for more than fifteen years and has, in light of the relative stability

the Swedish economy has enjoyed, broadly been judged a success.

The success of an inflation-targeting regime depends heavily on the inflation expectations of actors
in the economy; inflation expectations that are well aligned with the inflation target facilitates
achieving outcomes close to the target. However, even in an inflation-targeting regime, short-run
inflation expectations should not be constant as the central bank cannot bring inflation back to its
target immediately due to lags in the transmission mechanism. Moreover, in practice, no central
bank practices what Svensson (2007) refers to as a “strict inflation targeting”.! Inflation will hence
be brought back to the target more slowly than what would be the case if the central bank did not

also care about output gap stability. This should of course be reflected in inflation expectations.

Sveriges Riksbank relies on survey-based measures of inflation expectations as part of its toolkit to
gauge inflation expectations in Sweden. One of the more important survey-based measures is pro-
vided by the private company Prospera, on behalf of Sveriges Riksbank. Developments of the Pros-
pera aggregates are generally cited in monetary policy reports. For example, in October 2009, the

following was stated in the monetary policy report (Sveriges Riksbank, 2009):

“After having fallen over a period of one year, inflation expectations for one and two years’ abead rose slightly, accord-
ing to Prospera’s October survey. Looking one year abead they are now 0.8 per cent, while at two _years ahead the
Sigure is 1.6 per cent. Inflation expectations five years abead are at 2.2 per cent and are thus in line with the inflation
target. Over the past decade they have at most been 0.5 percentage points off 2 per cent. This indicates that inflation
expectations are firmly anchored. There are thus no signs that the recent very low inflation has reduced long-term

inflation expectations significantly”.

Because of their role as a key indicator of expected inflation, in this paper we assess the properties
of inflation expectations as surveyed by Prospera. The behaviour of inflation expectations in other
countries has been explored in several studies.2 This literature generally focus on two properties:
The first of these is unbiasedness, that is, that inflation expectations are unbiased forecasts of future

inflation. The second is ¢fficiency, that is, that the expectations incorporate all available relevant in-

! Using the terminology coined by Mervyn King, no central bank is an “inflation nutter”.

2 See, for example, Croushore (1997), Roberts (1997), Mehra (2002) and Mankiw et al. (2003). Thomas (1999) provides a
survey of the literature.



formation. The reason attention is paid to these properties is that violations can be interpreted as
inconsistent with forecasters having rational expectations. In this paper we perform tests on the
Prospera inflation expectations data under the inflation-targeting regime. Results suggest that the
expectations are biased and, at the shortest horizons, not efficient. Our econometric analysis further
suggests that long-run inflation expectations show excessive co-movement with actual inflation, a
finding that raises questions regarding how the inflation expectations ate formed. Finally, the pre-
dictive ability of inflation expectations surveyed by Prospera is contrasted with those of a profes-
sional forecasting institution and a simple autoregressive model. It is shown that the forecast preci-
sion of the survey-based inflation expectations tend to be lower than both alternatives. Overall, our
results indicate that the survey fails to capture the true inflation expectations and/or the expecta-

tions formation process has shortcomings.

The remainder of this paper is organised as follows: Data are described in Section 2. In Section 3,

the empirical analysis is conducted and the results are discussed. Section 4 concludes.

2. Data

Data on twelve-month-ended CPI inflation from 1996Q1 to 2009Q2 were provided by Statistics
Sweden and are given in Figure 1. In the same figure, one-, two- and five-year ahead overall mean
inflation expectations from Prospera are shown. Prospera conducts its survey on behalf of Sveriges
Riksbank and provides the most ambitious sutvey concerning inflation expectations in Sweden.
Prospera surveys 275 businesses and organisations once every quarter. The results of the survey are
aggregated in an overall measure and into five subcategories: employee organisations, employer
organisations, manufacturing companies, money market players and trade companies. Figures Al to
A3 in the Appendix show one-, two- and five-year mean inflation expectations by each subcategory.
The inflation expectations are “forward rates” — that is, they measure twelve-month-ended inflation

in 12, 24 and 60 months time.

The data on inflation expectations consist of 55 observations per series and are approximately quat-
terly. While the survey is conducted four times per year, the interval is not fixed. We discuss this

issue further below when relevant.



Figure 1. CPI inflation and overall inflation expectations.
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It can be seen from Figure 1 and Figures Al to A3 that inflation expectations appear to vary over
time with actual inflation and as would be expected, the expectations vary less the longer the hori-
zon. But bow much variation in expectations is reasonable at the different horizons surveyed here?
The answer to this question is not obvious, but it can be noted that in a setting where the central
bank’s inflation target is credible — and where the central bank has a reasonably strong preference
for stabilising inflation relative to the output gap — long-run inflation expectations should be very
close to a constant; the five-year ahead expectations shown here can hardly be said to meet this
criterion. Sveriges Riksbank (2007, p. 13) itself states that “monetary policy is normally focused on achieving
the inflation target within two years”. In line with this statement, inflation reports and monetary policy
reports almost without exception forecast that inflation will be back at a level close to the target
within two to three years. Given Sveriges Riksbank’s clear statement of its inflation target and what
appears to be a strong commitment to bring inflation back to this target reasonably fast, the fact
that five-year ahead inflation expectations seem to move around with actual inflation is surprising.
We next investigate the empirical properties of the survey-based inflation expectations to — among

other things — see whether the observed amount of time variation found can be motivated.

3. Empirical analysis

Our empirical analysis of the survey-based inflation expectations are divided into three different
parts. First, tests for unbiasedness and efficiency are conducted. Second, the degree of adaptivity of

the expectations is investigated. It is common in the literature to find evidence for adaptive (rather
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than rational) inflation expectations and it is also a common modelling choice; see, for example,
Phelps (1967), Roberts (1997), Rudebusch and Svensson (1999), Rudebusch (2002), Basdevant
(2005). It hence seems reasonable to conduct such an exercise to provide further insight into poten-
tial shortcomings empirically of the expectations. Third, the predictive ability of the inflation expec-
tations is contrasted with those of a professional forecasting institution and a simple autoregressive
model. This comparison of forecast precision can be used to assess the properties of the expecta-
tions from another angle. For example, if the forecast precision of the expectations is substantially
lower than that of the autoregressive model, one has to question how the expectations are formed

(or measured) even if they have passed the tests for unbiasedness and efficiency.

3.1 Unbiasedness and efficiency

We employ a standard Mincer-Zarnowitz test (Mincer and Zarnowitz, 1969) for unbiasedness of

expectations. This is based on the regression

e

T P

=0, tow +€&,, )

t+h

e

where 7,,, is the twelve-month-ended inflation rate at date # + hand 7 1+t

represents a measure

of the inflation rate expected at date ¢ + /&, conditional on information available at date #. If infla-
tion expectations are unbiased forecasts of inflation, then ¢, is zero and €, is one. It can be noted

that the residuals will exhibit serial correlation due to the overlapping nature of the data. This is

taken into account by employing Newey-West standard errors.

Three hypotheses are tested. H, 1, =0 and H : ¢, =1 are tested using ~tests and the joint

hypothesis H, : &, = 0,0, =1 is tested using an F-test. Results are given in Table 1. These show

that for all time horizons and all groups — except the five-year ahead expectations of employers and
the one- and five-year ahead expectations of money market players — the composite null hypothesis
can be rejected at the five percent level. This result might not come as a complete surprise; the lit-
erature on survey expectations tends to find evidence against unbiasedness; see, for example, Crou-
shore (1997), Roberts (1997), Thomas (1999), Mehra (2002) and. Mankiw ¢# a/. (2003). The finding
of biased forecasts constitutes a violation of rational expectations under a symmetric quadratic loss
function. Since we in practice never know the loss function of the forecasters, we do not make such
a claim here but simply note that that this result should be considered a warning sign regarding the

rationality of the formation of expectations.
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Table 1. Results from estimation of equation (1).
One-, two- and five-year ahead inflation expectations

a, se(@,) a, se(@)  Hy:op=0,0=1
1 year
Overall 0.89 0.84 0.22 0.45 3.19"
Employee 1.10 0.78 0.11 0.42 3.64"
Employer 0.91 0.71 0.21 0.40 3.22"
Manufacturing 0.84 0.90 0.22 0.46 4.43"
Money market 0.86 0.69 0.26 0.43 1.85
Trade 0.95 0.90 0.18 0.47 3.73"
2 years
Overall 3.19" 1.12 -0.80 0.48 12.47™
Employee 3.70™ 1.02 -1.08™ 0.46 13.55™
Employer 2.50" 0.97 -0.49 0.44 8.02™
Manufacturing 2.80 1.42 -0.58 0.55 14.23™
Money market 3.477 1.16 -1.01 0.61 5.77"
Trade 2.80 1.42 -0.58 0.55 14.23™
5 years
Overall -3.27 1.65 2.14 0.73 5.51°"
Employee -2.64" 1.20 1.87 0.55 7.23"
Employer -1.35 1.19 1.40 0.54 2.11
Manufacturing -3.59" 1.37 2.17 0.58 8.76™
Money market -3.06 1.84 2.20 0.85 2.87
Trade -2.19 1.32 1.63 0.56 4.47"

Note: ™ and " indicate significance at the one and five percent level respectively. The null hypotheses tested for
the individual coefficients are g .¢ =0 and g :q =1 Regressions have 51, 46 and 34 observations at the

one-, two- and five-year horizons.

We next turn to the issue of efficient use of macroeconomic data when forming inflation expecta-
tions. Standard macroeconomic models suggest that the unemployment rate should be useful when
predicting future inflation.> A parsimonious test of efficient use of data can therefore be based on

the regression
Toon =T = By + P, + By, + P,y + B, +V,, @

where u,_; is the unemployment rate three months before time # #, , the unemployment rate six

months before 7and so on. The null hypothesis H,, : B, = B, = #; = B, =0 is then tested using

a standard F-test. The logic behind this test is simple: If variables that would be contained in a so-

phisticated model of inflation are significantly correlated with the forecast error, agents do not

3 The output gap is a variable of much importance in many models of inflation and it is related to the unemployiment rate
according to Okun’s law. In addition, the unemployment rate is commonly used in more atheoretical models addressing
questions concerning inflation and monetary policy; see, for example, Cogley and Sargent (2001), Primiceri (2005) and Ribba
(2006).
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make efficient use of information when forecasting. It should not be possible to improve forecasts

using information available at time £

Results are given in Table 2 and show that both the one- and two-year ahead inflation expectations
do not sufficiently take into account the unemployment rate when formed. On the other hand, we
find no significant effect of unemployment on the forecast errors of the five-year ahead inflation
expectations. However, this insignificant effect at the longest horizon probably reflects the fact that

the unemployment rate simply has no predictive power for inflation at very long horizons.

Table 2. Results from estimation of equation (2).
One-, two- and five-year ahead inflation expectations

1 year

Overall 3.86™
Employee 3.71"
Employer 3.47"
Manufacturing 3.75"
Money market 4.37"
Trade 3.717
2 years

Overall 5.19™"
Employee 5.30™
Employer 4.53"
Manufacturing 4.96™
Money market 6.00""
Trade 4.99"
5 years

Overall 2.11
Employee 1.96
Employer 2.29
Manufacturing 2.16
Money market 2.12
Trade 2.10

Note: F is the test statistic from the F-test of all slope
coefficients in equation (2) being zero. ™ and ~ indicate
significance at the one and five percent level respectively.
Regressions have 51, 46 and 34 observations at the one-,
two- and five-year horizons.

The inefficient use of data at the shorter horizons found here is troublesome since it indicates em-
pirical shortcomings of the expectations. This can have two reasons, which have different implica-
tions for policy makers who take them into account. First, the expectations formation process
might be suboptimal. For example, inflation expectations might be formed in an adaptive rather
than a rational way. This is an unwanted situation for the central bank since it makes it harder for it
to achieve its goals. Second, it is possible that the survey is not capturing respondents’ true inflation

expectations. Survey-based measures of expectations are often criticised since the respondents have
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small incentives to give well thought answers; see, for example, Wolfers and Leigh (2002) and
Girkaynak and Wolfers (2005). Cleatly, if true inflation expectations are not captured by the survey,
they should not be given too much weight in the central bank’s policy considerations. There is oth-

erwise a risk that policy decisions are not based on the relevant information.

3.2 Adaptivity

Above we looked at unbiasedness and efficiency and established that the survey-based data studied
here tend to lack both of these properties. If this is due to a suboptimal formation of expectations,
one possible explanation for our findings is that the expectations are too heavily influenced by what
has happened in the recent past. We therefore next investigate to what extent inflation expectations

are adjusted with respect to actual data. This is done by running the regression

AT = Vo + AT + &, 3)

t+h|t

. L . . . .
where A denotes the first difference operator and 7, is the latest actual inflation figure available

from official statistical sources when expectations are surveyed.* For example, in late January, the
latest available twelve-month-ended inflation rate is that of December (since Statistics Sweden re-
leases this number in mid-January). The regressor in equation (3) will hence be the twelve-month-

ended inflation rate in December minus that in September.

The results are shown in Table 3. For all horizons and subcategories, the null of no co-movement
between change in inflation and change in expectations is rejected. This suggests that there is a fair

bit of co-movement in inflation expectations with actual inflation.

4 Note that we run the regression using first differences rather than levels to avoid the inference problems associated with the
use of stationary, but highly persistent, variables in levels. See, for example, Phillips (1987).
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Table 3. Results from estimation of equation (3).
One-, two- and five-year ahead inflation expectations

hoo ose(d)

1 year

Overall 0.31™" 0.06
Employee 0.34™ 0.08
Employer 0.35™ 0.08
Manufacturing 0.34™ 0.06
Money market 0.26™" 0.06
Trade 0.31™ 0.07
2 years

Overall 0.19™ 0.04
Employee 0.22" 0.06
Employer 0.21™ 0.06
Manufacturing 0.23™ 0.04
Money market 0.10™" 0.03
Trade 0.19™ 0.04
5 years

Overall 0.09™" 0.02
Employee 0.12™ 0.02
Employer 0.11™ 0.03
Manufacturing 0.11™ 0.02
Money market 0.05™ 0.02
Trade 0.10™ 0.02

Note: ™ and " indicate significance at the one and five percent level

respectively.

Adaptivity does not necessarily mean that survey participants are irrational though. If inflation is
persistent, it makes sense to revise forecasts in line with the shocks that arrive. In order to investi-
gate whether the extent of the revisions in expectations is motivated by the inflation data, we spec-
ify an autoregressive model for actual inflation, where the AR(1) model:

T, = 50 +517[t—1 + X, “

t

appears to be the best representation according to the Schwarz (1978) information criterion.’ Based
on the AR(1) model, we can compare the estimated persistence of the inflation data to the implied

persistence based on the regressions in equation (4). The estimated persistence of the AR(1) model

is given by the estimate of ¢, in equation (4). Implied persistence for the model in equation (3) is

~ h . . . . . .
calculated as P =, / e, where 4 is the horizon of the expectation in quarters. To see the intuition

behind this calculation, first recall that the impulse response at horizon 4 for the AR(1) model is

given by (51 ) . It can then be noted that the coefficient ¥, is similar to an impulse response since

° The AR(1) model is estimated using data from 1996Q1 to 2009Q2. The data employed are from February, May, August and
November each year since this is the timing which best approximates the slightly irregular dates of the survey.
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it tells us how much the inflation expectation is revised in the light of a shock.s Similarly, we can

compare the half life based on the AR(1) model to the implied half life. The half life for the AR(1)
process, H° | is calculated as H° =1In(0.5 )/ ln(gl) and the half life for the model in equation (3),

H7 ,is given by H" = ln(O,S)/ ln(P). Results are found in Table 4 and first of all it can be noted

that the AR(1) model estimates persistence to be 0.81. This means that the estimated half life of
inflation is 3.2 quarters. As can be seen from Table 4, the implied half-lives for one-year horizon
expectations are in line with that or even shorter. For the two-year horizon, the half life is also
largely in line with what was estimated in the AR(1)-model, albeit generally somewhat higher (save
for the money market players). This can be interpreted as the respondents having a degree of adap-

tivity at the shorter horizons which is consistent with the persistence that can be found in the data.

For the five-year horizon, however, the implied half life is substantially higher (1.5 to 3.6 quarters),
than what was found in the data. This result suggests that the survey participants on average, when
making their forecasts at the five year horizon and when observing changes in actual inflation, over-

estimates the persistence of the shock to the inflation rate.

Needless to say, the survey participants are unlikely to use a simple AR(1) model to forecast. How-
ever, the above analysis suggests that if they were, they would be using different estimates of persis-
tence at the different horizons. That is obviously a peculiar feature and yet another cause for con-

cern regarding the survey data.

The results in this subsection indicate that the time variation in one- and two-year ahead expecta-
tions is reasonable given the data. However, the same cannot be said about five-year ahead expecta-
tions. As an example, employee organisations revise the five-year ahead inflation expectation with
12 basis points when actual inflation changes by 100 basis points. Based on the persistence in the
data — which according to the AR(1) model is 0.81 — a forecast should only be revised by one basis
point in light of a 100 basis point shock. Rather than the faitly substantial variation in the five-yeat-
ahead expectations shown in Figure A3, one would expect these to be close to constant if they were

to be consistent with the persistence in the data.

© It should be noted that using the change in inflation as the shock is an approximation to the true shock. However, using an
AR(1) model - with a range of reasonable values of the autoregressive parameter — shows that our results are not sensitive to

this assumption. The estimates of y, arevery similar in those cases. Results are not reported but are available upon request.
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Table 4. Persistence and half life based on equation (4). Implied
persistence and implied half life based on equation (3).

Actual inflation and one-, two- and five-year ahead inflation expectations

Inflation 0.81 3.2

1 year

Overall 0.79 2.9
Employee 0.81 3.2
Employer 0.81 3.3
Manufacturing 0.81 3.2
Money market 0.76 2.5
Trade 0.79 2.9
2 years

Overall 0.83 3.7
Employee 0.84 4.1
Employer 0.84 4.0
Manufacturing 0.85 4.3
Money market 0.77 2.7
Trade 0.83 3.7
5 years

Overall 0.89 6.1
Employee 0.90 6.8
Employer 0.90 6.6
Manufacturing 0.90 6.6
Money market 0.86 4.7
Trade 0.89 6.2

3.3 Forecast accuracy

Our results so far show that the inflation expectations surveyed by Prospera tend to be biased and
do not make efficient use of available macroeconomic data. It is also shown that the five-year-ahead
expectations are overly adaptive. All of these findings could be interpreted as a lack of rationality in
the expectation formation process. As the final stage in the assessment of the inflation expectations,
we turn to the issue of forecast accuracy. This is done by comparing the forecasting performance of

the Prospera respondents with that of other forecasters.

To begin with, we compare the forecast performance of the Prospera survey participants with that
of the National Institute of Economic Research (NIER), a government agency making forecasts of
the inflation rate in Sweden among other economic variables. Due to the real-time database avail-
able and the forecast horizon of the NIER, we are only able to compare the root mean square fore-

cast errors (RMSFEs) at the one-year horizon for forecasts surveyed by Prospera between April
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2001 and June 2008. The NIERs forecast is the official forecast made closest in time before the
Prospera survey was conducted; this means that the NIER has an informational disadvantage of a
touch less than two months on average. Results are shown in Table 5 and show that despite the

informational disadvantage of the NIER, it has the lowest RMSFE.”

Table 5. RMSFEs from different forecasts.

NIER 1.28
Overall 1.53
Employee 1.53
Employer 1.53
Manufacturing 1.63
Money market 1.39
Trade 1.56

Note: RMSFEs are based on forecasts surveyed by Prospera from April 2001 to June 2008 and the matching
forecasts from the National Institute of Economic Research. This means that 30 one-year-ahead forecasts are
evaluated.

That the NIER outperforms the Prospera survey participants is perhaps not completely surprising.
As was shown by Andersson and Aranki (2009), the NIER is one of the best forecasters of infla-
tion in Sweden. Having initially chosen a benchmark that might be very hard to beat, we next turn
to a compatison in which it should be easier for the expectations to come out on top, namely a
purely model-based forecast. The model in question is a Bayesian AR(1) model which allows us to
take the inflation target of Sveriges Riksbank into account; see Villani (2009) for technical details.

The model is given by

ﬂ-t_:u:p(ﬂ-z—l_:u)+§ts ©)

where f is the steady state of the process. The prior for the steady-state rate of inflation is here

given by a normal distribution with mean of 2 percent and where a 95 percent prior interval is given
by (1.5, 2.5). From a forecasting point of view, the AR(1) model in equation (5) is highly likely to be
a better tool than that of equation (4) since it provides a means to let institutional knowledge about
the inflation target affect the level at which forecasts converge.s We hence believe that it is a rea-

sonable model on which to base the comparison to the survey-based expectations.

7 The difference in forecasting performance is also significant at the five percent level against emloyeee organisations and
manufacturing companies if a Diebold-Mariano test (Diebold and Mariano, 1995) assuming quadratic loss is conducted; results
are not reported but are available upon request. Given the poor power of this test in small samples - see, for example,
Hjalmarsson (2006) - this indicates that the difference in forecasting performance is substantial.

3__ For empirical evidence concerning the benefits of this specification over the more traditional alternative, see Beechey and
Osterholm (2009a).
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The data used for the out-of-sample forecast exercise are quarterly and, just like when persistence
was estimated in Section 3.2, the February, May, August and November values each year are em-
ployed. When evaluating the expectations data, we compare the expectations of the first Prospera
survey each year to the inflation rate in February the next year, the expectations from the second
survey each year to the inflation rate in May the next year and so on. This means, since the survey is
not conducted the same month each year, that we introduce a timing approximation error of
roughly half a month on average. Comparisons to the AR(1) model using these data nevertheless
should be informative since the approximation error is very small; at the longer horizons, it is negli-

gible.

The out-of-sample forecast comparison is based on forecasts surveyed by Prospera from Novem-
ber 1999 to June 2008. This means that 35, 31 and 19 forecasts for the one-, two- and five-year
horizons are evaluated. The model-based forecasts are generated using an expanding sample. The
first forecast is generated using data from February 1996 to August 1999 and forecasts up to 21
periods ahead are generated. Forecasts for five, nine and twenty one quarters ahead are recorded
and the associated forecast errors calculated.” One quarter is then added to the sample, new fore-
casts generated and so on until the sample consists of data from February 1996 to February 2008

(where only the five-quarter-ahead forecast can be evaluated against data).!

Results from this out-of-sample exercise are found in Table 6. The AR(1) model performs best of
all when evaluating the five-year horizon. At the two shorter horizons, it generates the second best
forecast; money-market players are marginally better. Admittedly the number of observations is
low, particularly at the five-year horizon, but these results serve as a clear indication that the survey
expectations have problems. The AR(1) model is extremely simple and relies only on lagged infla-
tion as data input. Categories other than money-market players should reasonably be expected to

outperform the forecasts from this model, at least at the two shorter horizons.

° Note that in real time, data on inflation in November is not available until mid-December and standing in November, we
accordingly have to rely on data only up until August for the forecast. We therefore have to forecast five, nine and twenty one
quarters ahead in order to get the relevant forecasts.

1 Estimating the model in equation (5) on the full sample, we get a posterior median estimate of 0.81 of the persistence; the
estimate of the unconditional mean is 1.83. Using only the first half of the sample, that is, 1996Q1 and 2002Q3, we get 1.89 for
the unconditional mean and 0.83 for the persistence. Hence, high persistence early on in the sample does not seem to be a
rationale for high implicit persistence of the five-year-ahead survey data. (High persistence early on in the sample is not an
unreasonable suspicion since Sveriges Riksbank perhaps lacked credibility in the early days of inflation targeting due to its
previous lack of commitment to the fixed exchange rate regime.)
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Table 6. RMSFEs from different forecasts.

AR(1) 1.21 1.30 1.21
Overall 1.27 1.42 1.34
Employee 1.29 1.41 1.30
Employer 1.27 1.39 1.27
Manufacturing 1.29 1.44 1.39
Money market 1.18 1.28 1.27
Trade 1.36 1.53 1.43

Note: RMSFEs are based on forecasts surveyed by Prospera from November 1999 to June
2008. This means that 35, 31 and 19 forecasts for the one-, two- and five-year horizons are
evaluated.

4. Conclusions

In this paper, we have shown that inflation expectations in Sweden, as surveyed by Prospera, are
neither unbiased nor efficient forecasts of inflation. Expectations at all horizons also show a fair
degree of adaptivity. Evaluating out-of-sample forecasting performance, we find that participants in
the Prospera survey generally perform worse than a professional forecasting institution and a sim-
ple autoregressive model. The exact causes of these features are unclear but we suggest two main

explanations.

First, biased and inefficient expectations are generally considered to be a violation of rational expec-
tations and we believe that these findings do indeed indicate that #he expectations formation process might
be suboptimal. 1t is true that biased forecasts still can be rational, for example if the forecasters have
asymmetric loss functions; see Elliott ¢ a/. (2008). It is, however, hard to justify inefficient use of
macroeconomic data. In addition, the time variation seen in five-year-ahead expectations is exces-
sive. Rational arguments for a fair amount of variabiltity in long-run inflation expectations exist.
For example, if the central bank’s inflation target is not credible — or if the central bank has a very
strong preference for stabilising the real economy relative to inflation — one would expect rational
agents to revise their long-run expectations in line with shocks to actual inflation.!: 12 Given the
communication of Sveriges Riksbank, where there always has been a clear focus on achieving the
target within two to three years, such explanations seem farfetched though. Moreover, the very high

persistence that such explanations imply is not present in the actual inflation data.

11 A moving inflation target is fairly common in the literature; see, for example, Beechey (2004) and Kozicki and Tinsley (2005).
One could, for example, imagine that Sveriges Riksbank has an inflation target which can move as a random walk within the
tolerance interval of 1 percent around the target of 2 percent. However, such a bounded random walk for the target seems to
be a more reasonable description of the Reserve Bank of Australia, with its substantially more flexible description of its target, or
the Federal Reserve, with its implicit inflation target, than Sveriges Riksbank.

12 Clarida et al. (1999) show, using a standard model, that inflation persistence is a function of the relative preference for output
stability. If this preference is strong, inflation may deviate from its target for extended periods. For a further discussion of this
issue, see Beechey and Osterholm (2007,2009b).
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Second, the recorded inflation expectations might not be the respondents’ true inflation expectations. Criticism of
survey-based measures of expectations is common and obviously applies also here. For example, no
money is at stake in this survey and incentives to give well thought answers are hence low. It is
therefore not unreasonable that the survey provides an imperfect measure of true expectations.
Unfortunately, alternative indicators of inflation expectations are not flawless either, a fact which
was made painfully clear during the recent financial crisis when, for example, flight-to-quality made
the market-based break-even inflation rate a more or less useless measure of inflation expectations.
So while survey-based inflation expectations might have shortcomings, we may still want to use

them.

Our empirical analysis does not enable us to conclude whether the expectations process is subop-
timal or the expectations mismeasured; the poor forecasting performance established above, for
example, would be expected in both cases. In our opinion, it is not unlikely that both of these issues
apply. Knowing the extent of the two would of course be interesting, particularly since they have
different implications for the policy maker. Woodford (2004) describes central banking as the
“management of expectations” and an expectations formation process that is flawed is not benefi-
cial for the conduct of monetary policy. The policy rate may, for example, have to be varied more
in order to stabilise the economy than would have been the case if expectations had been rational.
If, on the other hand, true inflation expectations are not captured by the survey, policymakers
should make sure to treat them as a noisy signal of true inflation expectations so that they are not
mislead in the decision process. Assessing the relative importance of a suboptimal expectations
formation process and mismeasurement of expectations is an important next step for future re-

search.
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Figure Al. One-year-ahead inflation expectations.
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Figure A2. Two-year-ahead inflation expectations.
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Figure A3. Five-year-ahead inflation expectations.
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