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Abstract
In this paper, we estimate trend inflation in Sweden using an unobserved components stochastic

volatility model. Using data from 1995Q4 to 2021Q4 and Bayesian estimation methods, we find that
trend inflation has been well-anchored during the period — although in general at a level below the
inflation target — and it does not appear to have been affected much by the recent high inflation

numbers.
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1. Introduction

Inflationary pressure has largely been quite low in Sweden since the global financial crisis in 2008.
However, in the recovery after the deep recession which followed upon the corona pandemic,
inflation in Sweden — like in several other countries — has increased substantially. CPIF inflation
reached 4.1 percent in December 2021 — at that point the highest level since the inflation target was
introduced in 1995. While the increase in inflation has not been as strong as in, for example, the
United States or the euro area, there is still a fairly intense discussion as to whether the higher
inflation is transitory — and, accordingly, that it will fall back noticeably within the next year — or
whether we should expect future inflation numbers to fluctuate around a higher level than what we
saw before the outbreak of the pandemic. This debate can be seen as focused on the issue of what

the level of Swedish #rend inflation is.!

In this paper we contribute to this debate by estimating the evolution of trend inflation in Sweden.
We do this by employing the unobserved components stochastic volatility model of Chan ez a/.
(2018) to quarterly Swedish data ranging from 1995Q4 to 2021Q4. By conducting this analysis, we
provide empirical information regarding trend inflation in Sweden. Since this is a highly relevant
variable for the Riksbank when it sets monetary policy, our analysis should be of interest not only

to the central bank itself but to most agents who analyse and forecast the Swedish economy.

2. Model and data

We use the model of Chan ez a/. (2018) for our empirical analysis;? this is given by equations (1) to
(6) below. In this, inflation (m;) is an autoregressive process which moves around trend inflation

(m¢); the autoregressive parameter (by) itself is also time varying.

m, — mf = by (m — Mi_y) + Ve v,~N(0, ewt) 1)
TP =mi_g + N, ne~N(0, ent) )
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1 Trend inflation is here defined as the level at which the model’s inflation forecasts will converge. It can accordingly be seen as the
“local mean” of inflation. This is in line with the definition in, for example, Clark and Doh (2014). Cogley and Sargent (2005) refer
to this concept as core inflation.

2 Chan ez al. (2018) studied the United States, Italy, Japan and the United Kingdom. Garcia and Poon (2021) used the same framework
when analysing a number of countries in the Asia-Pacific region.



In order to provide additional information regarding the trend level of inflation, long-run inflation
expectations (z;) are also included in the model. These are a function of trend inflation, where
coefficients (d; ;) again are time varying. The model is estimated with Bayesian methods. Our priors

follow Chan et al. (2018), where details concerning estimation also can be found.

The data employed are quarterly and range from 1995Q4 to 2021Q4. Inflation is given as
100(P;/P;_4 — 1), where P, is the CPIF index.’ Long-run inflation expectations are given by the
five-year-ahead CPI inflation expectations across all respondents in the Prospera survey — a survey
commissioned by the Riksbank and Sweden’s most prominent and influential survey concerning

inflation expectations.* Data are shown in Figure 1.°

Figure 1. Data.
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As can be seen, inflation has been fairly stable around the Riksbank’s target level of two percent; it

has increased substantially though at the end of the sample. In a similar manner, the five-year-ahead

3 CPIF inflation has been the Riksbank’s official target variable since September 2017. Before then, the target was expressed in terms
of CPI inflation. In practice, CPIF inflation had been the Riksbank’s operational target variable for several years before 2017 though
— see Sveriges Riksbank (2017) — and for consistency, we use it for the entire sample.

4 Expectations concerning CPIF inflation are only available from 2017Q4 in the survey. Five-year-ahead expectations of CPI inflation
are very similar to — and highly correlated with — those of CPIF inflation; the correlation coefficient is 0.94.

5> The survey was not conducted in 2001Q3. An observation for this quarter has been generated by taking the average of the values
in 2001Q2 and 2001Q4.



inflation expectations have been quite stable. However, also they have increased noticeably at the

end of the sample; between 2020Q4 and 2021Q4, they increased with 0.4 percentage point.

3. Results

The estimate of trend inflation is given in Figure 2. As can be seen, this is a reasonably stable process.
Except for the very beginning of the sample, it has varied between 1.5 and 1.8 percent (judging by
the point estimate), that is, it has consistently been lower than the Riksbank’s inflation target. In
general, trend inflation follows the evolution of both actual inflation and inflation expectations but
with substantially less pronounced swings. This can be seen, for example, in the downward trend
between 2008 and 2015. Looking at the end of the sample, trend inflation has increased somewhat
during the last few quarters. However, the point estimate in 2021Q4 is only 1.7 percent. According
to the model, there is hence no indication that trend inflation has moved substantially or that it is at

a level that the Riksbank should consider problematic (in terms of being too high).

Figure 2. Estimated trend inflation.
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Another interesting result from the model is the estimate of the persistence of the inflation gap. As

is shown in Figure 3, this changed very little between 1995 and 2008. However, persistence then



increased somewhat and reached a value of 0.77 in 2014; it has since then fluctuated between 0.76

and 0.79.°

Interpreting these through the lens of Swedish monetary policy, it can be noted that trend inflation
fell and inflation persistence rose between 2009 and 2015. This period — which includes the
aftermath of the global financial crisis, and the euro crisis — was a time when the Riksbank, despite
low inflationary pressure in the economy, first increased the policy rate and then was reluctant to
cut it.” This can partly be explained by a desire to hold back housing prices and household
indebtedness in Sweden — the Riksbank was “leaning against the wind”; see, for example, Jansson
(2017) for a discussion and Svensson (2014) for a criticism of this policy. Focusing less on inflation
and more on financial stability, it is not surprising to find both a lower level of trend inflation and
that actual inflation was returned to the trend level more slowly.® In 2014, the Riksbank changed its
policy and decided to put more weight on achieving the inflation target — a decision which partly
was motivated by a concern that inflation expectations would become de-anchored (Sveriges
Riksbank, 2014). With a combination of a negative policy rate and other unconventional monetary
policy measures (such as asset purchases), both actual and trend inflation increased somewhat during
2015 and for a few years to follow. Inflation was occasionally somewhat above target during 2017
to 2019 but this was something that the Riksbank had to work hard to achieve. Inflationary pressure
was inherently low — a fact which is reflected in the low estimate of trend inflation. It can also be
noted that the estimated persistence of the inflation gap has stayed at a higher level during the end
of the sample, which also reflects the difficulty that the Riksbank has faced when it comes to bringing

inflation back to target.

¢ Additional results from the model regarding stochastic volatility and estimated parameters are given in Figures Al to A3 in the
Appendix. Among these, it can be noted that the stochastic volatility of the inflation gap shows non-negligible variation over time;
see Figure Al. This gives further support to the practice of using macroeconomic models which explicitly model heteroskedasticity;
see, for example, Cogley and Sargent (2005), Primiceri (2005), Stock and Watson (2007) and Clark (2011) for some relatively early
and important contributions to this literature.

7 See Figure A4 in the Appendix.

8 See, for example, Beechey and Osterholm (2012) for an example of how the central bank’s preferences can be linked empirically
to observed inflation persistence.



Figure 3. Estimated persistence of inflation gap.
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4. Conclusions

Increasing inflation is currently a concern in several advanced economies and there is a broad
discussion as to whether the effect will be transitory or more lasting. In this paper, we have estimated

the evolution of trend inflation in Sweden in order to provide useful information for this discussion.

Our results indicate that trend inflation has been well-anchored during the period, although in
general at a level below the inflation target. While trend inflation has increased somewhat during the
last year, it is still less than the Riksbank’s inflation target. The high inflation outcomes recently do

— at least yet — not seem to have moved trend inflation to a problematic level.
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Appendix

Figure Al. Estimated stochastic volatility of the inflation gap.
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Figure A2. Estimated stochastic volatility of trend inflation.
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Figure A3. Estimates of di,t and d2.
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Figure A4. Repo rate.
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