
Revisiting the hysteresis hypothesis: An
ARIMAX approach∗

Robert Calvert Jump† Engelbert Stockhammer‡

June 23, 2023

Abstract

The 2008 financial crisis saw a resurgence of interest in the hysteresis hypothesis,
which was subsequently reflected in policy responses to the Covid-19 and cost-of-living
crises. In this paper, we present new evidence in favour of the hysteresis hypothesis for
Germany, France, and the United Kingdom, using a dataset that spans 1960 – 2019.
Our model is based on the popular unobserved components approach to estimating
the degree of hysteresis, which is generalised to permit a reduced form Phillips curve
that takes the form of an ARIMAX model. Our results are robust to ARCH effects
and varying the sample span. They support contemporary warnings of the risk of
scarring effects following the Covid-19 crisis, longstanding Post Keynesian models of
hysteresis, and the recent resurgence of mainstream interest in hysteresis.
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1 Introduction

The 2008 financial crisis saw a resurgence of interest in the hysteresis hypothesis. Reflecting
on the British response to the crisis, the governor of the Bank of England observed that,

. . . to the extent appropriate under our mandates, the monetary policy response
has represented a race against long-term (or hysteretic) unemployment. As Janet
Yellen remarked, “the risk that continued high unemployment could eventually
lead to more-persistent structural problems underscores the case for maintaining
a highly accommodative stance of monetary policy.” (Carney 2014).

In the same year, the governor of the European Central Bank argued that demand side
policies are justified as they, “help insure against the risk that a weak economy is contributing
to hysteresis effects” (Draghi 2014). This outlook was subsequently reflected in policy
responses to the Covid-19 crisis, including the Biden administration’s American Rescue
Plan. Defending the $1.9 trillion package against accusations that it would lead to inflation,
the Treasury Secretary Janet Yellen has argued that,

Inflation has been very low for over a decade, and you know it’s a risk, but it’s a
risk that the Federal Reserve and others have tools to address . . . The greater
risk is of scarring the people, having this pandemic take a permanent lifelong
toll on their lives and livelihoods. (Quine 2021).

Economic support packages have also been implemented by many countries in response
to the 2022 energy crisis, which (at the time of writing) is continuing into 2023 (see e.g.,
Jurkovic, 2023, for a comparison of the UK and EU responses).

This ‘return of hysteresis’ is reflected in the re-emergence of theoretical work on the
subject since 2008, both in the Post Keynesian and New Keynesian literatures. Hysteresis
was incorporated into Post Keynesian alternatives to the non-accelerating inflation rate of
unemployment in Stockhammer (2008), and Post Keynesian equivalents to the textbook
three equation model (e.g., Lavoie, 2009). The policy implications of this type of model
are discussed particularly clearly in Michl and Oliver (2019). Similar extensions to New
Keynesian models can be found in Kienzler and Schmid (2014), Engler and Tervala (2018),
Tervala (2021), and Calvert Jump and Levine (2021).

These theoretical models are yet to be estimated empirically. However, there is a lit-
erature using unobserved components models to examine the hysteresis hypothesis that
stretches back to Jaeger and Parkinson (1994). This literature is summarised in table 1,
which lists the relevant papers along with the models they estimate. All of the models use
similar specifications for the natural (low frequency) and cyclical (high frequency) compo-
nents of the unemployment rate, and are estimated using the Kalman filter. They tend
to find evidence in favour of the hysteresis hypothesis, particularly for European countries,
which is consistent with an extensive literature documenting the existence of unit roots in
European unemployment rates (Stanley 2004).

In this paper, we present new evidence for the existence of hysteresis in the three most
populous European countries: Germany, France, and the United Kingdom. Our empirical
strategy is based on an unobserved components model which is structurally similar to those
listed in table 1, in which the characterisation of hysteretic unemployment dynamics is
similar to the theoretical models discussed above. Our contributions, over and above the
existing literature, are follows:
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paper model equations estimation

Jaeger and Parkinson (1994) ut = nt + ct max. likelihood

∆nt = αct−1 + εt

ct ∼ AR(2)

dt = βdt−1 + δ∆ct + vt

Assarsson and Jansson (1998) ut = nt + ct max. likelihood

∆nt = αct−1 + εt

ct ∼ AR(p)

β(L)dt = δ(L)ct +m(L)vt

+ output gap equation

Logeay and Tober (2006) ut = nt + ct max. likelihood

∆2τt = εt + ∆vt

nt = τt + αut−1

ct ∼ AR(2)

θ(L)πt = βct + γxt + et

Di Sanzo and Pérez-Alonso (2011) ut = nt + ct max. likelihood

∆nt =

{
α1ct−1 + εt if qt−1 ≥ γ
α2ct−1 + εt if qt−1 < γ

qt = ut−1 − ut−d

ct ∼ AR(2)

β(L)dt = δct + vt

Mossfeldt and Österholm (2011) ut = nt + ct max. likelihood

∆nt = αct−1 + εt

ct ∼ AR(2)

θ(L)πt = β(L)ct + γ(L)xt + et

+ output gap equations

Bechný (2019) ut = nt + ct Bayesian

∆nt = µ+ αct−1 + εt

ct ∼ AR(2)

θ(L)wt = β(L)ct + γ(L)xt + et

Stockhammer and Calvert Jump (2022) ut = nt + ct max. likelihood

∆nt = αct−1 + εt

ct ∼ AR(2)

θ(L)πt = βct−1 + γ(L)xt + et

Table 1: Literature using unobserved components models. ut denotes unemployment, nt

denotes the natural rate of unemployment, ct denotes cyclical unemployment, dt denotes
a measure of output growth, πt denotes price inflation, wt denotes wage inflation, and xt
denotes a vector of control variables.
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1. Unlike the models in table 1, we generalise the specification of the natural (low fre-
quency) component of the unemployment rate to allow for a persistent but stationary
natural rate.

2. Using this specification of the natural rate, we derive and estimate a reduced form
Phillips curve which does not require any assumptions on the cyclical (high frequency)
component of the unemployment rate.

3. As our approach does not require any assumptions on the cyclical component of the
unemployment rate, we can examine the robustness of our estimates to both het-
eroskedasticity and variations in the sample span.

Specifically, our Phillips curve takes the form of an ARIMAX model, i.e., an autoregressive
moving average model in the first difference of the inflation rate, with the unemployment
rate as an exogenous regressor. The relative ease of estimating this model means that we
can examine the robustness of our estimates to autoregressive conditional heteroskedasticity
and temporal stability. In turn, this means that our results should be considerably more
robust to model misspecification than those in the existing literature.

While the focus of this paper is on labour market dynamics and policy, hysteresis has
far reaching implications in other directions. Unemployment hysteresis undermines the
demand side – supply side dichotomy that many (if not most) mainstream models are based
on. If hysteresis is present, demand shocks will show effects not only in the short run, but
also in the long run, so any medium-term macroeconomic equilibrium will not be anchored
in a supply-side determined labour market equilibrium. For economic policy, this means
that in times of elevated unemployment the inflationary pressures caused by expansionary
policies will be temporary, as expansionary policies affect both actual unemployment and
the NAIRU. Theoretically, unemployment hysteresis complements Post Keynesian models
of induced technological change (e.g., Fazzari et al, 2020). In these models, demand shapes
not only short run growth, but also the long run equilibrium, with profound implications
for economic policy.

The paper proceeds as follows. We discuss the natural rate and the hysteresis hypothesis
in section 2, and our modelling strategy in section 3. Section 4 discusses the estimation
strategy and data, and section 5 presents the results. Finally, section 6 compares our results
to the wider literature on hysteresis, and section 7 discusses policy implications.

2 Theoretical background

Since the seminal contributions of Phillips (1958) and Samuelson and Solow (1960), most
macroeconomists have acknowledged the existence of some kind of trade-off between infla-
tion and unemployment. In particular, in response to aggregate demand shocks like higher
interest rates, falls in government expenditure, or financial crises, inflation and unemploy-
ment are expected to move in opposite directions. This observation is often formalised using
some variation of the expectations augmented Phillips curve,

πt = πe
t + β(ut − nt) + vt,

where πt denotes the inflation rate, πe
t denotes the expected inflation rate, ut denotes the

unemployment rate, and vt denotes a white noise supply shock with E[vt] = 0. The param-
eter β, which will usually be negative, determines the extent of the short run trade-off. To
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make the equation operational, one usually assumes that πe
t can be approximated by some

function of observables, which may or may not be the rational expectations forecast. To
arrive at the canonical accelerationist Phillips curve, one assumes that πe

t = πt−1, which is
the rational expectations forecast when inflation follows a random walk. We then have,

∆πt = β(ut − nt) + vt,

from which it follows that E[∆πt|ut = nt] = 0 and E[∆2πt|ut = nt] = 0, i.e., the inflation
rate is stable when the unemployment rate is equal to nt. Thus, nt is the non-accelerating
inflation rate of unemployment, or NAIRU.

As observed in Stockhammer (2008), the NAIRU theory is an interesting theoretical
object, in that (unlike most parts of macroeconomic theory) it can be given Marxian, Post
Keynesian and New Keynesian interpretations. Exactly how one wishes to interpret the
NAIRU depends on, among other things, the issue of its exogeneity. The strongest form
of the natural rate hypothesis, for example, states that the NAIRU is only affected by the
institutional structure of the labour market (e.g., Siebert, 1997). However, this strong form
hypothesis was (apparently) falsified by the experience in Europe of the 1980s, in which
significant increases in unemployment rates were not accompanied by decelerating prices, as
an exogenous NAIRU model would predict. This provoked the development of endogenous
NAIRU models, or models of unemployment hysteresis.

Various hysteresis mechanisms were proposed from the 1980s onwards, including but
not limited to the insider-outsider mechanisms of Blanchard and Summers (1986, 1987,
1988), the skill-loss mechanism of Pissarides (1992), and the social norm mechanisms of
Skott (2005) and Stockhammer (2011). This literature spans the Post Keynesian and New
Keynesian literatures, and reflects the basic Keynesian proposition that capitalist economies
are stable at (and can converge towards) a wide variety of unemployment rates. In the
empirical literature, a commonly used reduced form model is the Hargreaves-Heap (1980)
specification,

nt = nt−1 + α(ut−1 − nt−1),

which can be rearranged to yield,

nt = (1− α)nt−1 + αut−1,

and therefore defines the NAIRU as an exponentially weighted moving average of previous
unemployment rates. This specification is used by all of the papers in the existing unobserved
components literature listed in table 1, with the single exception of Logeay and Tober (2006).
It is also used in the theoretical models discussed in section 1. The unemployment hysteresis
extension to the textbook three equation model in Lavoie (2009), for example, uses a Phillips
curve of the form,

∆πt = β(ut − ut−1),

which is implied by the ‘full hysteresis’ parametrisation in which α = 1. The model in Michl
and Oliver (2019) uses the following equations to define the Phillips curve,

πt = χπT + (1− χ)πt−1 + β(yt − ynt ),
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ynt = (1− α)ynt−1 + αyt−1,

which – aside from the fact that actual and natural unemployment rates are replaced with the
actual and target output rates (yt and ynt ) – nests the inflation and natural rate specifications
outlined above. In the New Keynesian literature, the model in Kienzler and Schmid (2014)
incorporates a specification of potential output that nests the specification in Michl and
Oliver (2019), while Gal̀ı (2022) directly incorporates the Hargreaves-Heap specification for
a natural rate of employment.

3 Baseline model

If we assume that the cyclical component of the unemployment rate is stationary, then the
empirical models in table 1 imply that the natural rate and unemployment rate are integrated
of order 1. Non-stationarity is not, however, strictly required by either the supply-side
natural rate or the hysteresis hypotheses, which simply require that we can conceptually
divide the unemployment rate into low frequency and high frequency components. We
therefore generalise the Hargreaves-Heap specification for the natural rate to,

nt = γnt−1 + αut−1, (1)

which reduces to the Hargreaves-Heap specification when γ = 1−α. By combining (1) with
the accelerationist Phillips curve,

∆πt = β(ut − nt) + vt, (2)

we arrive at the reduced form model,

∆πt = γ∆πt−1 + βut − β(α + γ)ut−1 + vt − γvt−1, (3)

in which vt is a white noise supply shock with E[vt] = 0, as before. Thus, the reduced
form Phillips curve is an ARIMAX model in the inflation and unemployment rates, i.e., an
autoregressive moving average model in the first difference of the inflation rate, with the
unemployment rate as an exogenous regressor.

The reduced form in (3) is a useful specification for two reasons. First, it only requires the
estimation of three slope parameters plus a single error variance. As unemployment series
with a useful span are only available at annual frequency for most European countries,
models with any more than 3 or 4 parameters quickly run into degrees of freedom problems.
The United Kingdom, for example, only has quarterly unemployment rate data consistent
with the LFS definition after 1992; all quarterly data prior to this are interpolated. As
any meaningful study of the natural rate hypothesis has to include the 1970s and 1980s in
its sample, we are therefore limited to the use of annual data. And second, the hysteresis
parameter α is straightforwardly identified as the model can be parametrised as,

∆πt = φ1∆πt−1 + φ2ut + φ3ut−1 + vt + φ4vt−1, (4)

subject to the linear restriction φ1 = −φ4, which yields a point estimate for α = −φ3/φ2−φ1,
a confidence interval for which can be computed using the delta method. Finally, while
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our specification of the natural rate in (1) does not incorporate a shock to labour market
institutions, in practice this long-run supply shock is difficult to identify separately to the
short-run supply shock vt.

4 Estimation and data

The reduced form Phillips curve in (4) is an ARIMAX model, which we estimate in Stata
by maximum likelihood using the Kalman filter. One alternative to estimating the reduced
form would be to estimate a fully specified unobserved components system,

nt = γnt−1 + αut−1,

∆πt = βct + vt,

ϕ(L)ct = ζt,

ut = nt + ct,

also by maximum likelihood using the Kalman filter, which is the approach taken by the
existing empirical literature in table 1. However, this requires a specification of the lag
polynomial ϕ(L), and at least two more parameters to be estimated. Estimation of the
reduced form in (4) is, therefore, not only sufficient to identify the degree of hysteresis,
but also avoids the need to specify the high frequency component of unemployment, and
mitigates the associated degrees of freedom problem.

An alternative approach would be to estimate one of the theoretical models discussed in
sections 1 and 2, again using maximum likelihood or a moment matching routine. However,
this would involve an even more highly-specified model than those employed in the empirical
literature, and it would not be clear how robust the resulting parameter estimates were to
model specification changes. One of the advantages of our approach is that, as we do not
have to model the demand-side block of the (implicit) macroeconomic model, our estimates
of the hysteresis parameter should be relatively robust to model misspecification.

A reliable source of annual unemployment and inflation data for Germany, France, and
the UK is the AMECO database, which is used by the European Commission to estimate its
NAIRU models. We use these data, specifically the unemployment rate coded ZUTN, and
the consumer price index coded ZCPIN. As the unemployment rate is recorded in percentage
points (i.e. 1% unemployment is recorded as “1”, rather than “0.01”), we define the inflation
rate as 100 ×∆Pt/Pt−1, where Pt is the price index at time t. The sample runs from 1960
to 2019 for all countries, aside from the unemployment rate data for Germany which is split
between West Germany and Germany (see appendix A). As our sample ends in 2019, we
exclude the structural changes posed by furlough and short-work policies during Covid-19,
which will require revisiting in the future as more post-pandemic data becomes available.

Figure 1 plots the unemployment and inflation rate data for the three countries. Inflation
rates were high in the 1970s, with Germany experiencing a relatively modest increase, and
then decreased for all countries during the Great Moderation. In contrast, unemployment
rates were relatively low during the 1960s and 1970s, and then increased rapidly in all
countries during the 1980s. Unemployment remained elevated in France between the mid-
2000s and the eve of the Covid-19 crisis, but fell quite rapidly in the UK and Germany over
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Figure 1: Time series plots of annual unemployment rates (top panel) and inflation rates
(bottom panel) for France, Germany, and the UK.
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the same time period. Finally, the variance of unemployment in each country appears to be
low prior to the 1980s and high after the 1980s, while the opposite appears to be true for
inflation. This suggests that we need to control for ARCH effects in (4), which we initially
explored using the simple ARCH(1) specification,

Vart[vt] = φ5 + φ6v
2
t−1. (5)

However, the estimation of (4) with (5) resulted in very imprecise estimates of φ6, and in
some cases estimates which violated the stationarity condition. Instead of presenting uncon-
ditional estimates of (4) with (5), therefore, we present robustness plots for our estimates
of α as φ6 is varied between 0.1 and 0.9. This is sufficient to examine the robustness of our
estimates of the degree of hysteresis to the presence of ARCH effects, without having to
estimate the (badly identified) ARCH slope parameter. Note, however, that we do allow φ5

in (5) to be freely estimated.

5 Results

Figure 2 summarises our results for the degree of hysteresis estimated using the ARIMAX
model in (4) on the whole sample. The circle markers are the point estimates of α for the
baseline specification, i.e., the specification subject to the linear constraint φ1 = −φ4; the
triangle markers are the point estimates of α for an alternative specification which is not
subject to this linear constraint; and the square markers are the point estimates of α for an
alternative specification which excludes the moving average term altogether. The vertical
lines span the 90% confidence intervals for each point estimate.

While the estimates of α are clearly rather imprecise, particularly for France and the
UK, they indicate economically significant degrees of hysteresis for each of the countries in
our sample. In addition, the point estimates are in line with those found in Assarsson and
Jansson (1998), Di Sanzo and Pérez-Alonso (2011), and Bechný (2019), who estimate models
with a similar structure to our own. The country with the lowest hysteresis parameter in
our sample is Germany, which may be driven by its subdued inflationary experience in the
1970s. This is discussed in Issing (2005), who suggests that an early adoption of strict
monetary targeting by the Bundesbank, and a fear of inflationary spirals among union wage
setters, kept inflation under control during this period.

Table B1 in appendix B presents the full set of estimation results corresponding to figure
2. The full results explain why, at least for Germany and the United Kingdom, excluding the
moving average term from the baseline specification in (4) substantially reduces the point
estimate for α. This is because both of these countries have relatively high point estimates
for γ, indicating significant persistence in the natural rate stemming from sources other than
hysteresis. Excluding the moving average term, which enters the specification as a result of
autonomous persistence in the natural rate, therefore results in an inflated estimate of the
degree of hysteresis for Germany and the United Kingdom. For France, on the other hand,
the effect of removing the MA term on the point estimate of α is smaller, because the point
estimate for γ is considerably lower.

Figure 3 presents recursive point estimates and confidence intervals for α for each country
in the sample. Specifically, the x-axes indicate the end of the sample for each point estimate
and confidence interval, so the leftmost point estimates and confidence intervals on each
plot correspond to a sample spanning 1960 to 2000, while the rightmost point estimates and
confidence intervals on each plot correspond to a sample spanning 1960 to 2019. There is a
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Figure 2: Point estimates and 90% confidence intervals for the degree of hysteresis in (4),
for the baseline specification with a constrained moving average coefficient, an alternative

specification with an unconstrained moving average coefficient, and an alternative
specification with no moving average term.

small amount of parameter instability for France and Germany, in which the point estimate
increases slightly once the 2008 financial crisis enters the sample (which is obscured for
France by the sizeable confidence intervals prior to 2008), but the qualitative existence of
hysteresis is unaffected in both cases. In comparison, both the point estimates and confidence
intervals for the degree of hysteresis in the UK are remarkably stable.

As discussed in section 4, apparent time-variation in the volatility of unemployment and
inflation in France, Germany and the UK suggests the need to control for ARCH effects in
(4). Thus, figure 4 presents point estimates and confidence intervals for α for each country in
the sample with the model in (4) augmented with an ARCH(1) error structure. Because the
estimation of (4) with an unconstrained ARCH process resulted in very imprecise estimates
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Figure 3: Point estimates and 90% confidence intervals for the degree of hysteresis in (4),
estimated on recursively increasing samples.

of the ARCH slope parameter, figure 4 presents the estimates of α conditional on fixed
values of the ARCH slope parameter between 0.1 and 0.9. Interestingly, incorporating
heteroskedasticity appears to increase the point estimate of α for France, decrease it for the
United Kingdom, and leave it unaffected for Germany. It is not clear why this should be
the case, although it is worth noting that the qualitative existence of hysteresis is robust to
heteroskedasticity in all three countries. The only possible exception to this is the UK, but
this is mainly due to problems of imprecision, and one imagines that the confidence intervals
for the UK would exclude zero with ten or twenty years’ extra observations.

To summarise, our baseline point estimates for the degree of hysteresis are around 0.85
for France, just over 0.4 for Germany, and just over 0.5 for the United Kingdom. In other
words, we would expect an increase in the unemployment rate of 1 percentage point (for
any reason) to result in a subsequent increase in the natural rate by around 0.85 percentage
points for France, just over 0.4 percentage points for Germany, and just over 0.5 percentage
points for the United Kingdom, followed by a slow decline. Compared with a non-hysteretic
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Figure 4: Point estimates and 90% confidence intervals for the degree of hysteresis in (4),
estimated conditional on ARCH slope parameters between 0.1 and 0.9. Note that the

unconditional variance of the error term is freely estimated.

economy, this dampens the effect of a change in the unemployment rate on inflation. While
these estimates are rather imprecise, they are robust to both changes in the sample span and
autoregressive conditional heteroskedasticity. These results support contemporary warnings
of the risk of scarring effects following the Covid-19 crisis, and the recent resurgence of
interest in theoretical models of hysteresis.

6 Relation to the wider empirical literature

The results presented in section 5 contribute to a growing empirical literature on the exis-
tence of hysteresis. Traditionally this literature has utilised unit root tests, with the existence
of a unit root in the unemployment rate being seen as evidence of hysteresis (see Stanley
2004 for a useful survey). However, as discussed above, the behaviour of unemployment
and inflation in Europe during the 1980s makes a constant NAIRU all but impossible, and
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this is reflected in the time varying NAIRU models used by the European Commission and
OECD. As the unemployment rate in these models has a unit root by construction, the unit
root approach to hysteresis is of limited utility. Of more interest is the reduced form Phillips
curve approach, which is closely related to our approach. Originally introduced in Gordon
(1989), this has been applied by Fortin (1991) and Burger and Marinkov (2006). Gordon
(1989) does not find evidence of full hysteresis, but finds “traces of hysteresis” in the USA
and UK, where prolonged slumps are found to exert very little downward pressure on prices,
and Fortin (1991) finds hysteresis effects in Canada after 1972. Burger and Marinkov (2006)
applies the approach to South Africa, finding some evidence of hysteresis in output.

An alternative approach to hysteresis is to ignore the reduced form evidence between
inflation and unemployment, and directly examine the impact of long term unemployment
on wages or future job prospects. Arulampalam et al (2000), for example, use the British
Household Panel Survey to demonstrate that British individuals’ past employment states
directly affect their future labour market fortunes, “perhaps because of depreciation of
human capital, or because employers use an individual’s previous labour market history
as a screening mechanism.” Elsby et al (2015) provide a useful discussion of this issue in
the context of the Beveridge curve, and Mathy (2018) examines duration effects in the US
Beveridge curve during the Great Depression. Of particular interest are Kroft et al (2013)
and Farber et al (2016), which examine the existence of duration dependence by sending
fictitious job applications to US employers, and Eriksson and Rooth (2014), who do the same
for Swedish employers. Kroft et al (2013) find that the probability of receiving an interview
decreases with the length of an applicant’s unemployment spell, and suggest that this is due
to employer screening. Eriksson and Rooth (2014) find that past spells of unemployment
are irrelevant to the probability of receiving an interview, but contemporary unemployment
spells lower the probability of receiving an interview by twenty percent for low and medium
skilled jobs. Farber et al (2016), in contrast, find that there is no relationship between
callback rates and the duration of unemployment for college educated females. A very
recent paper in this line of research is Farber et al (2019), who find that lower callback rates
are mainly a function of long term unemployment rather than short term unemployment.

It is also possible to examine the reduced form relationship between inflation and unem-
ployment and duration effects simultaneously. Llaudes (2005) and Rusticelli (2014) estimate
versions of the OECD NAIRU model that incorporate measures of long term unemployment
as explanatory variables in the Phillips curve and NAIRU equations. Llaudes (2005) con-
cludes that, “the incidence of long-term unemployment is key to understanding the true
pressures on prices”, with high long term unemployment having little effect on inflation
according to his estimates (ibid.: 20). Rusticelli (2014) finds similar results for Greece,
Ireland, Italy, Portugal, and Spain, but finds statistically insignificant effects for Germany,
France, and the UK. Her results do not rule out hysteresis effects in Germany, France, and
the UK, but suggest that the methodology applied in the present paper - i.e. incorporating
actual unemployment in the NAIRU equation - may be capturing the effects of a different
hysteresis mechanism.

Finally, it is possible to examine hysteresis effects using VAR models, as in the recent
paper by Rodriguez-Gil (2017), and cross-country panel regressions, as in Baccaro and
Rei (2007), Stockhammer and Klär (2011), and Stockhammer et al (2014). These papers
control for labour market institutions including employment protection, social security levels,
union density, and so on, and find an important independent role of capital accumulation
and real interest rates in driving medium run unemployment rates. Rodriguez-Gil (2017)
finds evidence of various hysteresis channels alongside orthodox institutional mechanisms,
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particularly the generosity of unemployment benefits, in the UK and the Netherlands.
To summarise, the existing literature does not unequivocally support the hysteresis hy-

pothesis, and where it does, it is not always evaluated against the natural rate hypothesis
as defined in the present paper. Nevertheless, it is fair to interpret the literature as broadly
supportive of the existence of hysteresis. Of particular importance are the experimental
papers on the existence of duration effects in the job market, including Kroft et al (2013)
and Eriksson and Rooth (2014), which find direct evidence for the microeconomic mecha-
nisms underpinning the type of aggregate relationship explored in the present paper and the
wider macroeconomic literature. Our results lend support to the existing literature, and are
consistent with the existing evidence in favour of the hysteresis hypothesis.

7 Concluding remarks

In this paper, we have presented new evidence in favour of the hysteresis hypothesis for
Germany, France, and the United Kingdom, using a dataset of unemployment and inflation
rates that spans 1960 – 2019. By assuming that the inflation rate responds to the difference
between the unemployment rate and its natural (low frequency) component, our estimates
imply that an increase in the unemployment rate of 1 percentage point results in a subse-
quent increase in the natural rate by around 0.85 percentage points for France, just over
0.4 percentage points for Germany, and just over 0.5 percentage points for the United King-
dom. Compared with a non-hysteretic economy, this dampens the effect of a change in the
unemployment rate on inflation, and increases the persistence of unemployment following
aggregate demand shocks.

Our results are robust to changes in the sample span and the incorporation of autore-
gressive conditional heteroskedasticity. Moreover, they support growing empirical and the-
oretical literatures on the existence of hysteresis, particularly in Europe. Actual unemploy-
ment rates and estimated NAIRUs across Europe remain high, suggesting the existence of
substantial welfare losses across the continent. If these welfare losses are the result of hys-
teresis rather than sub-optimal institutions, they should be straightforward to remedy by
a continent-wide fiscal policy expansion. This is, in fact, the central policy implication of
Michl and Oliver (2019), to which our paper can be seen as an empirical complement.

Increasingly, the empirical literature on unemployment dynamics supports an active role
for aggregate demand management policy. In fact, in a forecasting exercise completed just
prior to the Covid-19 crisis by the European Commission, the Director General of Economic
and Financial Affairs observed that,

Using available fiscal space actively would allow Member States not only to pro-
vide a fiscal stimulus amid the sharp slowdown in manufacturing that threatens
to spill over to the labour market, but also to refresh and modernise the public
capital stock, thereby boosting potential growth . . . This window of opportu-
nity should be used now. (European Commission 2019: xi).

That window of opportunity was not used in 2019, but the Covid-19 and cost-of-living crises
have subsequently provided a significant moral stimulus to the creation and maintenance
of full employment. It remains to be seen whether the European Union’s recent budget, as
well as its ‘NextGenerationEU’ recovery plan, will be sufficient to reduce unemployment on
a sustained basis. The results presented in this paper, and the wider literature on hysteresis,
suggest that sustained reductions are at least possible, and that expansionary policy ought
to be maintained until they are achieved.
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A Data preparation for Germany

A number of the AMECO series for Germany begin after re-unification, with West German
data provided prior to this. To create unified series for Germany, therefore, the German
data has to be back-cast. Suppose a West German series {xt} runs from t = t0 to t = tm,
and an equivalent German series {yt} runs from t = tm to t = tn. Denote by δt the West
German series growth rate from t− 1 to t, i.e.,

δt =
xt − xt−1

xt−1

. (A.1)

Prior to tm - when German data is not observable but δt is observable - we assume that the
following relation holds:

yt = (1 + δt)yt−1. (A.2)

Prior to tm, we can therefore back-cast the German series by recursively calculating,

yt−1 =
yt

1 + δt
. (A.3)

This is a fairly common approach to back-casting, and is used (for example) by the Bank of
England in its “millennium of macroeconomic data” dataset. A comparison of the amalga-
mated unemployment rate used in the present paper with the corresponding West German
series is shown below:
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B Full results table

Germany France United Kingdom

Baseline Free MA term No MA term Baseline Free MA term No MA term Baseline Free MA term No MA term

φ1 0.569 0.533 0.296 0.111 0.122 0.097 0.436 0.444 0.109

(0.001) (0.002) (0.027) (0.802) (0.799) (0.388) (0.308) (0.254) (0.366)

φ2 -0.345 -0.397 -0.416 -0.358 -0.429 -0.443 -0.845 -0.759 -1.011

(0.016) (0.008) (0.015) (0.409) (0.338) (0.316) (0.010) (0.120) (0.081)

φ3 0.341 0.391 0.404 0.343 0.415 0.428 0.822 0.738 0.963

(0.016) (0.009) (0.019) (0.440) (0.366) (0.347) (0.015) (0.126) (0.113)

φ4 -0.569 -0.375 -0.111 -0.033 -0.436 -0.515

(0.001) (0.090) (0.802) (0.950) (0.308) (0.218)

γ 0.569 0.533 0.296 0.111 0.122 0.097 0.436 0.444 0.109

(0.001) (0.002) (0.027) (0.802) (0.799) (0.388) (0.308) (0.254) (0.366)

β -0.345 -0.397 -0.416 -0.358 -0.429 -0.443 -0.845 -0.759 -1.011

(0.016) (0.008) (0.015) (0.409) (0.338) (0.316) (0.010) (0.120) (0.081)

α 0.418 0.451 0.674 0.847 0.845 0.870 0.537 0.528 0.844

(0.015) (0.007) (0.000) (0.055) (0.070) (0.000) (0.157) (0.123) (0.000)

Table B1: Parameter estimates for the model in (4), for the baseline specification with a constrained moving average coefficient, an
alternative specification with an unconstrained moving average coefficient, and an alternative specification with no moving average term,
for each country estimated on the full sample. P-values are in parentheses.
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