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Abstract

This article decomposes fluctuations in the German unemployment rate into
changes in inflows (job separation) and outflows (job finding). For this purpose, we
construct and examine monthly labour market transition rates from the West
German sample of the SOEP (and the CPS) for the period 1984–2009. We explicitly
take account of the low level of labour market transition rates in Germany. Our
article shows that in West Germany, changes in the inflow rate are more important
(about 60%) than changes in the outflow rate, whereas in the USA close to 80% are
due to changes in the outflow rate.

JEL classifications: E24, E32, J63, J64

1. Introduction

The German social-market economy has seen good and bad times in the post-war era. After

a series of negative shocks in the 1970s and the early 1980s, the German unemployment

rate surged to unprecedented levels—as in the USA and many other countries. However,

during the late 1980s and 1990s, the US unemployment rate returned to normal levels,

whilst the German unemployment rate continued to rise. At the peak of its crisis, when

more than four million unemployed were registered with the Federal Employment Agency,

Germany was considered the ‘sick man of Europe’ (The Economist, 1999). More recently,

the German labour market has recovered vigorously. In particular, the unemployment rate

continued to fall during the Great Recession—even though Germany experienced an even

sharper decline in GDP per capita than the USA (Burda and Hunt, 2011). This extremely fa-

vourable performance—sometimes referred to as the German labour market ‘miracle’

(Möller, 2010)—has sparked renewed interest in the dynamics of the German labour mar-

ket (see, e.g., Sala et al., 2013).

The starting point of our analysis is the unemployment accounting identity

(Darby et al., 1986). Unemployment fluctuations are driven by changes in two different
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channels—unemployment inflows (job separation) and unemployment outflows (job find-

ing). For this purpose, we construct gross worker flows from the West German sample of

the Socio-Economic Panel (SOEP, 2011), a household survey representative of the entire

population of Germany. We thereby ensure best comparability with evidence from the

Current Population Survey (CPS, 2012) for the USA. Our final sample consists of monthly

labour market transition rates from both countries for the period 1984M7–2009M6.

We find that even though the average unemployment rate is close to 5.5% in both sam-

ples, the level of the underlying labour market transition rates is very different. Both the un-

employment inflow and the unemployment outflow rate in West Germany are lower by an

order of magnitude. In terms of cyclicality, most of the recent literature argues that changes

in the US unemployment rate are mainly caused by movements in the outflow rate.1

Importantly, however, the standard approach to decomposing the ‘ins and outs’ of un-

employment (Fujita and Ramey, 2009) presumes that the actual unemployment rate is suffi-

ciently well approximated by the corresponding steady-state unemployment rate. As

pointed out by Elsby et al. (2013), this requires that the underlying transition rates are suf-

ficiently high. In the USA this condition seems satisfied, though certainly not in West

Germany. For this reason, we estimate the ins and outs of West German unemployment

using the non-steady-state decomposition method developed by Smith (2011) and Elsby

et al. (2013). This method imposes much less restrictive assumptions and nests the steady-

state approach as a special case. Our main result is that in West Germany, close to 60% of

changes in the actual unemployment rate are due to changes in the unemployment inflow

rate—compared with only 20% in the USA.

In contrast to our work, both previous studies that have investigated the ins and outs of

German unemployment (Jung and Kuhn, 2014; Nordmeier, 2014) are based on gross

worker flows from the IAB employment panel. These data are very accurate, but cover only

social security employment and those unemployed who receive benefits (Bachmann and

Schaffner, 2009). All other individuals (civil servants, self-employed persons, unemployed

not entitled to benefits, and inactive individuals out of the labour force) are observationally

equivalent (‘information gap’). Nordmeier (2014) addresses this issue by using the non-

employment proxy developed by Fitzenberger and Wilke (2010). Based on a non-steady-

state decomposition, Nordmeier (2014) argues that the outflow rate accounts for more

variation in the non-employment proxy than the inflow rate. As SOEP data capture inactiv-

ity (non-participation) explicitly, we are also able to decompose changes in the non-

employment rate. Interestingly, our results are quantitatively very similar to hers. We can

thus reconcile apparent contradictions in the results. Alternatively, Jung and Kuhn (2014)

treat all information gaps between labour market entry and retirement as inactivity.

Consequently, their estimated contribution of indirect transitions involving inactivity is

more than 50% larger than in our sample. Yet consistent with our results, they find that the

unemployment inflow rate in West Germany is more important (about 60%) than the

unemployment outflow rate. The similarity to our result is reassuring but by no means self-

evident. In particular, we find that the steady-state decomposition method predicts the

same dominating margin as the non-steady-state decomposition method in only six out of

1 The estimates range from 60% (Fujita and Ramey, 2009) to 80% (Shimer, 2012). However, as empha-

sized by Yashiv (2008), Elsby et al. (2009), and Fujita (2011), this does not mean that changes in the

inflow rate are not relevant. Instead, changes in the inflow rate seem to play an important role at

the beginning of recessions (see also the discussion of Davis, 2006, on Hall, 2006, on this aspect).
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nine West German sub-samples. This implies that the application of the steady-state decom-

position method to countries with low labour market transition rates is not innocuous.

The remainder of this article is organised as follows. Section 2 documents the construc-

tion of gross worker flows based on SOEP and CPS data. Section 3 describes the non-

steady-state decomposition method. Section 4 presents the results. Section 5 discusses the

results in light of the recent literature. Section 6 concludes.

2. Data and measurement

We estimate monthly gross worker flows between the labour force states of employment,

E, unemployment, U, and inactivity, I, using the West German sample of the SOEP. Online

Appendix Figure A.1 shows that the SOEP unemployment rate behaves very similarly to

the West German unemployment rate according to the ILO definition. We thus ensure best

comparability with evidence from the (ILO-compatible) CPS for the USA. This is advanta-

geous, as the USA serves as a well-understood benchmark case (Yashiv, 2008; Elsby et al.,

2009; Fujita and Ramey, 2009; Fujita, 2011; Shimer, 2012) of a flexible labour market

with stable institutions. We therefore offer cross-country comparisons throughout this

article.

2.1 Definition of direct and indirect transition rates

To measure gross worker flows, we consider a three-state model where individuals are ei-

ther employed, E, unemployed, U, or inactive, I. In continuous time, these three states

evolve according to the following system of equations:2

_Ut ¼ kEU
t Et þ kIU

t It � ðkUE
t þ kUI

t ÞUt (1)

_Et ¼ kUE
t Ut þ kIE

t It � ðkEU
t þ kEI

t ÞEt (2)

_It ¼ kUI
t Ut þ kEI

t Et � ðkIU
t þ kIE

t ÞIt (3)

where, following Shimer (2012), kXY
t denotes the Poisson transition rate from labour force

state X to labour force state Y at time t; that is, kXY
t ¼ �lnð1� ðXYt=Xt�1ÞÞ. In the steady-

state, when all three labour force states are constant; that is, _Ut ¼ _Et ¼ _It ¼ 0, we can ex-

press the steady-state unemployment rate, u�t , as:

u�t ¼
st

st þ ft
¼

kEU
t þ kEI

t
kIU

t

kIU
t þkIE

t

� �
kEU

t þ kEI
t

kIU
t

kIU
t þkIE

t

� �
þ kUE

t þ kUI
t

kIE
t

kIU
t þkIE

t

� � (4)

where the total inflow rate, st, is defined as the sum of the direct transition rate from em-

ployment to unemployment, kEU
t , plus the indirect transition rate, kEIU

t . The latter is given

by the product of the transition rate from employment to inactivity, kEI
t , times the share of

inactivity exits to unemployment. The total outflow rate, ft, is defined accordingly.

2.2 West German data

The SOEP (2011) is an annual survey of households representative of the entire population

of Germany. Launched in 1984, it constitutes the longest-running household survey in

2 The current subsection largely follows Smith (2011), who summarises the strategy of Shimer (2012).
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Europe, spanning more than three complete business cycles (Haile, 2009). The West

German sample covers on average 10,134 individuals aged 16–65. Individual weights are

adjusted to the marginal distributions of age, gender, and nationality. Moreover, the SOEP

attempts to track all individuals interviewed in the preceding wave. Ignoring deaths and

moves abroad, more than 25% of first-wave respondents are still being interviewed after

27 years in 2010.3

The SOEP (2011) covers historical calendar data from 1983 to 2009 (which was col-

lected from 1984 to 2010). At the annual interview, individuals are asked to fill in a de-

tailed questionnaire on their current socio-economic situation and a calendar form that

collects their historical labour force status for each month of the preceding year. We use the

overlapping information of two consecutive years to control for systematic recall error

(Wolff, 1998, Chapter 2; Jürges, 2007). Thus, all calendar data from 1983 or the entire first

year of appearance of an individual are used for reconciliation purposes only, but ignored

in the following analysis. In total, our reconciliation procedure reduces the average number

of individuals from 10,134 to 9,044 in a typical month. The exact reconciliation procedure

is described in Online Appendix Section A.2.2.4 Second, as in Fujita et al. (2007) or Smith

(2011), we take 12-month centred moving averages5 to remove high-frequency movements

including seasonal variations. Third, based on Fujita and Ramey (2009), we adjust for mar-

gin error (see Online Appendix Section A.2.4). Fourth, following Shimer (2012), we correct

for time aggregation bias in the data (see Online Appendix Section A.2.5). The left panel of

Online Appendix Figure A.3 illustrates that our data treatment procedure affects mainly

the level of the labour market transition rates, rather than their cyclical behaviour. Our

final sample covers the period 1984M7–2009M6.

We study the properties of the full sample representative of the entire population of West

Germany, the ‘foreigner’ sample,6 the ‘German’ sample, and the ‘German’ sample disaggre-

gated by gender, age (young, prime age, and old), and educational background (low-skilled

and high-skilled). We define the set of prime-age individuals using the observation that the

West German labour force participation rate is extremely stable between the ages 29 and 49;

that is, the change from one birth cohort to the next is below 1 percentage point (see Online

Appendix Figure A.4). High-skilled individuals are required to hold at least a school-leaving

qualification sufficient for admission to a university of applied sciences (Fachhochschulreife).

2.3 US data

Launched in 1948, the CPS (2012) is the major source of US labour market statistics,

including the official measures of unemployment and labour force participation. We match

3 For these and further details, see the data documentation of Kroh (2011).

4 Figure A.2 in the Online Appendix shows that the reconciled UE transition rate does not exhibit a

peak at an unemployment duration of 12 months (as in Biewen and Wilke, 2005). This indicates that

our procedure successfully eliminates a large portion of spurious transitions at the beginning/end

of the calendar year (so-called seam bias or heaping, see Kraus and Steiner, 1998; Wolff and

Augustin, 2003).

5 To be precise, the 12-month centred moving average is based on the past 6 months, the current

month, and the following 5 months.

6 Note that the foreigner sample covers households with a household head from one of the five tra-

ditional immigrant nationalities in West Germany (Greek, Italian, Spanish, Turkish, and former

Yugoslavian). The German sample covers all other households.
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individual records across periods using the code of Shimer (2012). Due to panel rotation, at

most 75% of all individuals can be matched from one month to the next. In practice, how-

ever, the share of matched records is considerably lower (Abowd and Zellner, 1985). As no

attempt is made to follow up individuals who change residence (Fujita et al., 2007), we

note that panel attrition in the CPS is more severe than in SOEP data. On average, the CPS

(2012) covers 67,045 individuals aged 16–65 in our sample.

Both reconciled West German data and US data are treated equally. In particular, we

take 12-month centred moving averages to remove high-frequency movements including

seasonal variations, we adjust for margin error, and we correct for time aggregation bias.

Online Appendix Figure A.3 shows that in contrast to West Germany, the (dampening) im-

pact of the margin error correction procedure seems quantitatively less important than the

(elevating) effect of time aggregation adjustment. To define the sample of prime-age work-

ers (here: all cohorts between 25 and 49 years), we apply the same criterion as for SOEP

data; that is, the change in the labour force participation rate must be below 1 percentage

point from one birth cohort to the next (see Online Appendix Figure A.4). High-skilled in-

dividuals are required to have completed at least ‘some college’.

2.4 Comparative descriptive statistics

Tables 1 and 2 summarise the descriptive statistics for West Germany and the USA. For the

period 1984M7–2009M6, the average unemployment rate is close to 5.5% in both coun-

tries. The level of both labour market transition rates in West Germany, however, is lower

by about an order of magnitude (see also Schmidt, 2000; Bachmann, 2005; Gartner et al.,

2012). Indirect transitions via inactivity constitute about 18% (women: 22%) of all transi-

tions in West Germany and even more than 28% (women: 32%) in the USA. Young adult

unemployment seems to be a more serious problem in the USA (U¼ 11.6%) than in West

Germany (U¼5.0%), whilst the older unemployed in West Germany have a very hard time

finding a job (F¼ 3.0%). In both countries, the level of education seems to be a very im-

portant determinant of the sample-specific unemployment rate. In West Germany, the un-

employment rate in the high-skilled sub-sample (U¼ 2.5%) is lower than in the low-skilled

sub-sample (U¼5.9%), since high-skilled individuals find new jobs much faster

(F¼ 13.8%) than do low-skilled individuals (F¼ 5.2%). In the USA, on the other hand, the

unemployment rate in the high-skilled sub-sample (U¼ 2.8%) is lower than in the low-

skilled sub-sample (U¼7.1%), since the risk of job loss is substantially higher for low-

skilled individuals (S¼3.7%) than for high-skilled individuals (S¼1.6%).

Figure 1 illustrates the total inflow rate, the total outflow rate, and the sample-specific

unemployment rate for both countries. From 1990 to 2005, the West German unemploy-

ment rate displays a protracted rise, which was only shortly interrupted between

1997–2000. Since 2005, we note a gradual but steady decline. Importantly, the unemploy-

ment rate continued to fall even during the Great Recession—even though Germany experi-

enced an even sharper decline in GDP per capita than did the USA (Burda and Hunt, 2011).

Over the full sample period, the unemployment rate co-moves positively with the total in-

flow rate and negatively with the total outflow rate, where—at first glance—the cyclical co-

movement with the total inflow rate seems stronger. We also note that both transition rates

are subject to substantial high-frequency variations.

Surprisingly, the pattern observed in the USA is very different. After a long-lasting down-

wards trend that started in the mid-1980s, the US unemployment rate reached a bottom at
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Table 1. Descriptive statistics: first moments

Full

sample

German

sample

Foreigners Males Females Young Prime-

age

Old Low-

skilled

High-

skilled

Panel A: West Germany

N 9,044 7,577 1,467 3,720 3,857 1,599 3,808 2,169 4,816 2,756

U 5.3% 4.6% 12.1% 4.1% 5.4% 5.0% 3.4% 7.0% 5.9% 2.5%

S 0.3% 0.3% 0.4% 0.3% 0.3% 0.5% 0.3% 0.3% 0.3% 0.3%

F 6.2% 7.1% 2.7% 7.4% 6.6% 10.2% 8.5% 3.0% 5.2% 13.8%

EU 0.3% 0.3% 0.3% 0.3% 0.2% 0.4% 0.2% 0.2% 0.3% 0.3%

EIU 0.1% 0.1% 0.1% 0.0% 0.1% 0.1% 0.0% 0.0% 0.0% 0.0%

UE 5.1% 5.9% 1.8% 6.7% 5.2% 8.6% 7.8% 2.7% 4.0% 11.1%

UIE 1.1% 1.1% 0.9% 0.7% 1.4% 1.6% 0.8% 0.3% 1.2% 2.8%

Panel B: USA

N 67,045 32,286 34,759 12,669 37,598 16,045 46,582 20,429

U 5.6% 5.7% 5.5% 11.6% 4.7% 3.6% 7.1% 2.8%

S 3.0% 3.1% 2.9% 7.6% 2.3% 1.8% 3.7% 1.6%

F 60.5% 60.5% 57.8% 66.2% 54.6% 57.3% 56.1% 66.6%

EU 2.0% 2.3% 1.7% 4.2% 1.7% 1.2% 2.6% 1.2%

EIU 0.9% 0.8% 1.1% 3.4% 0.6% 0.6% 1.1% 0.3%

UE 43.2% 47.2% 39.4% 49.8% 39.6% 37.1% 41.1% 59.7%

UIE 17.3% 13.4% 18.5% 16.4% 14.9% 20.2% 15.0% 6.9%

Notes: The table shows the means of the unemployment rate and the corresponding transition rates for West

Germany and the USA.

Table 2. Descriptive statistics: second moments

Full German Foreigners Males Females Young Prime-age Old Low- High-

sample sample skilled skilled

Panel A: West Germany

r(U) 8.6% 9.1% 8.6% 9.1% 11.0% 11.0% 11.6% 8.8% 9.1% 14.0%

r(S) 11.8% 12.3% 20.1% 11.4% 17.5% 11.7% 13.6% 20.9% 14.1% 16.1%

r(F) 8.3% 8.3% 20.9% 11.4% 10.5% 12.5% 12.3% 20.4% 10.9% 12.4%

r(EU) 11.3% 11.3% 22.3% 11.4% 17.8% 12.2% 13.5% 20.2% 13.5% 17.1%

r(EIU) 21.2% 24.5% 58.0% 26.1% 25.9% 37.7% 31.9% 62.0% 32.3% 30.7%

r(UE) 9.6% 9.6% 23.0% 13.0% 12.7% 13.7% 14.6% 22.6% 12.7% 13.1%

r(UIE) 17.2% 17.4% 43.3% 27.3% 25.5% 33.7% 28.6% 28.3% 19.9% 34.3%

Panel B: USA

r(U) 9.9% 11.3% 8.3% 7.2% 11.3% 12.1% 9.3% 12.3%

r(S) 2.8% 4.1% 2.4% 2.3% 3.9% 4.8% 2.6% 4.5%

r(F) 10.2% 10.8% 9.7% 8.9% 10.6% 12.1% 10.0% 12.3%

r(EU) 3.5% 4.9% 3.0% 3.0% 4.6% 5.5% 3.6% 4.8%

r(EIU) 2.3% 3.1% 2.8% 3.8% 2.6% 5.2% 2.4% 5.4%

r(UE) 10.7% 11.0% 10.5% 9.8% 10.6% 12.7% 10.3% 12.6%

r(UIE) 9.3% 10.6% 8.6% 7.8% 11.1% 11.6% 9.8% 11.3%

Notes: The table shows the standard deviations of the cyclical components of the unemployment rate and the

corresponding transition rates for West Germany and the USA. To facilitate comparison with the literature, all

time series are time-aggregated to a quarterly frequency, logged, and de-trended using the Hodrick and

Prescott (1997) filter with k¼ 1,600.
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the beginning of the new millennium. Between 2000 and 2007, the US unemployment rate re-

mained at a low level. After the outbreak of the Great Recession, however, we observe a steep

increase. In contrast to West Germany, the cyclical co-movement between the unemployment

rate and the total outflow rate seems stronger than the cyclical co-movement with the total in-

flow rate. We also note that both transition rates exhibit much weaker high-frequency move-

ments than in West Germany. This observation is very likely due to the fact that the average

number of individuals in the CPS is larger by factor eight (see Table 1).

3. Non-steady-state decomposition method

We now present the non-steady-state decomposition method developed by Smith (2011)

and Elsby et al. (2013). This method explicitly takes account of the low level of labour

market transition rates in West Germany. In addition, it nests the steady-state approach pi-

oneered by Fujita and Ramey (2009)—which serves as a starting point in the following sec-

tion—as a special case.

3.1 Steady-state decomposition

3.1.1 Contributions of contemporaneous transition rates As demonstrated by Fujita and

Ramey (2009) and Smith (2011), eq.(4) can be used to decompose changes in the steady-

state unemployment rate, Du�t =u
�
t�1, into changes in the total inflow rate, st, and changes in

the total outflow rate, ft. Therefore, we take first differences and rearrange terms to

obtain:7

Du�t
u�t�1

¼ ð1� u�t Þ
Dst

st�1

� �
|fflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflffl}

�C
S
t

�ðu�t =u�t�1Þð1� u�t�1Þ
Dft

ft�1

� �
|fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl}

�C
F
t

(5)

where �C
S
t and �C

F
t represent the contributions of percentage changes in the total inflow rate

and the total outflow rate, respectively, to percentage changes in the steady-state
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Fig. 1. Unemployment rate (dashed line) contrasted with the total inflow rate (solid line, top panel) and

the total outflow rate (solid line, bottom panel), respectively

The grey shaded areas denote recessions dated by the Sachverständigenrat zur Begutachtung der

gesamtwirtschaftlichen Entwicklung (2009, p. 260) and the NBER (2010), respectively.

7 Equation (5) is not identical to eq. (8) in Smith (2011) as we do not approximate u�t by u�t�1.
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unemployment rate. Furthermore, we are able to decompose �C
S
t and �C

F
t into changes in the

direct and the indirect components (which are defined accordingly):

Du�t
u�t�1

¼ ð1� u�t Þ
st�1

DkEU
t

zfflfflfflfflfflfflfflfflfflffl}|fflfflfflfflfflfflfflfflfflffl{�C
EU
t

þð1� u�t Þ
st�1

D
kEI

t kIU
t

kIU
t þ kIE

t

" #zfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl}|fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl{�C
EIU
t

� u�t
u�t�1

ð1� u�t�1Þ
ft�1

DkUE
t|fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl}

�C
UE
t

� u�t
u�t�1

ð1� u�t�1Þ
ft�1

D
kUI

t kIE
t

kIU
t þ kIE

t

" #
|fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl}

�C
UIE
t

(6)

Following Fujita and Ramey (2009), the relative contribution of margin X to the vari-

ability in the steady-state unemployment rate in a given sample period can then be quanti-

fied as:

b�;X ¼ CovðDu�t =u
�
t�1;

�C
X
t Þ

VarðDu�t =u
�
t�1Þ

(7)

3.1.2 Empirical fit A known weakness of the method described is that it accurately deter-

mines the ins and outs of unemployment only if changes in the actual unemployment rate,

ut, are sufficiently well approximated by changes in the steady-state unemployment rate, u�t
(Elsby et al., 2013). The right panel of Fig. 2 illustrates that in the USA, this is indeed the

case. Both time series behave remarkably similar at business cycle frequencies as well as in

first differences. In particular, we note that the half-life of a deviation from the steady-state

unemployment rate is only about one month (see also Elsby et al., 2009). In West

Germany, by contrast, the steady-state unemployment rate does not serve as a good ap-

proximation, but only as a noisy indicator (see the left panel of Fig. 2).8 The resulting half-

life of a deviation from the steady-state unemployment rate is more than nine months. Even

more important, in first differences, the volatility of the steady-state unemployment rate is

greater by several orders of magnitude.

The reason for the large approximation error in West Germany is the low level of the

underlying labour market transition rates. Intuitively, when labour market transition rates

are low, large percentage changes in st and ft lead to large percentage changes in the associ-

ated steady-state unemployment rate, but have only a partial contemporaneous effect on

the actual unemployment rate (Elsby et al., 2013, note 27). However, as further argued by

these authors, the steady-state decomposition method erroneously attributes the full effect

contemporaneously. Therefore, we observe that changes in st and ft ‘explain’ more than

156% of the movements in the actual West German unemployment rate, compared to

102% in the USA (see Online Appendix Table A.2). Obviously, the steady-state decompo-

sition method is unable to provide reasonable estimates for countries with low labour mar-

ket transition rates.

8 As documented by Elsby et al. (2013), the USA is a major exception rather than the rule amongst

most OECD countries.
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3.2 Non-steady-state decomposition

3.2.1 Discretisation To account for the low level of labour market transition rates in West

Germany, we study the ins and outs of unemployment using the non-steady-state decom-

position method developed by Smith (2011) and Elsby et al. (2013). The starting point of

this method is the law of motion of the actual unemployment rate, ut:

_ut ¼ ð1� utÞst � ftut (8)

ut ¼
st

st þ ft|fflffl{zfflffl}
u�t

� _ut

st þ ft
(9)

where implicitly zero labour force growth is assumed. In other words, workers may flow

between all three labour force states, but the change in the number of unemployed workers,
_Ut, is assumed to equal the negative of the change in the number of employed workers,

� _Et, at all times; that is, _I ¼ 0.9 Next, we differentiate eq. (9) with respect to time t, discret-

ise, and rearrange terms. This yields the following recursive structure:

Dut ¼
Du�t
u�t�1

st�1ðst þ ftÞ
ðst þ ftÞ2 þ ðst�1 þ ft�1Þ|fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl}

Ft

þDut�1
ðst þ ftÞ

ðst þ ftÞ2 þ ðst�1 þ ft�1Þ|fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl}
Gt

þ�t (10)

where the residual, �t, captures violations of maintained assumptions; that is, zero labour

force growth, constant transition rates within months due to discretisation, or linearity

(Smith, 2011). According to eq. (10), the change in the actual unemployment rate, Dut, is a
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Fig. 2. The actual (dashed line) and the steady-state (solid line) unemployment rate in levels (top

panel) and in first differences (bottom panel) for West Germany (left panel) and the USA (right panel),

respectively

The grey shaded areas denote recessions dated by the Sachverständigenrat zur Begutachtung der

gesamtwirtschaftlichen Entwicklung (2009, p. 260) and the NBER (2010), respectively.

9 In our sample period, labour force growth averages around 0.0005 on a monthly basis

(Statistisches Bundesamt, 2012), whilst the sum of the two transition rates, ftþ st¼ 0.063, is greater

by more than two orders of magnitude (see Table 1). Thus, allowing for labour force growth does

not seem quantitatively important (Elsby et al., 2013).
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function of the percentage change in the steady-state unemployment rate, Du�t =u
�
t�1, and the

lagged change in the actual unemployment rate, Dut�1; with time-varying coefficients, Ft

and Gt, respectively.

3.2.2 Empirical fit According to Smith (2011), the mean value of Ft=u
�
t�1 can be inter-

preted as the average monthly rate of convergence; the mean value of Gt � 1� Ft=u
�
t�1 is

the corresponding autoregressive coefficient which represents the impact of past changes in

the underlying transition rates on the current unemployment rate. If the rate of convergence

approaches unity, the non-steady-state decomposition method nests the steady-state ap-

proach as a special case. In West Germany, however, the average monthly rate of conver-

gence is as low as 6%. Even in the USA, the average monthly rate of convergence is not

larger than 37%. This result illustrates that the non-steady-state decomposition method

captures the sluggishness of the West German labour market more appropriately.

The empirical fit of the non-steady-state decomposition method can be tested by com-

paring the time path of the actual West German unemployment rate, ut (represented by the

dashed line in the top left panel of Fig. 3), with the time path of the unemployment rate gen-

erated by the right-hand side of eq. (10), DuRHS
t (represented by the solid line). We observe

that the generated unemployment rate, DuRHS
t , is about 1 percentage point lower (due to

the initial deviation from steady-state), but the cyclical properties are extremely similar. In

addition, the bottom left panel of Fig. 3 shows that the theoretical relationship holds re-

markably well also in first differences (note the striking difference to Fig. 2). Moreover, in

the USA, the two time series are virtually identical—both in levels and in first differences.

3.2.3 Dynamic contributions As explained by Smith (2011), the percentage change of the

steady-state unemployment rate in eq. (10), Du�t =u
�
t�1, can be decomposed further into the

steady-state contributions of total inflows and total outflows (see eq. 5). We then iterate

the resulting expression ad infinitum. Consequently, the dynamic contributions of total in-

flows and total outflows, respectively, are given as (see Online Appendix Section A.4):

CS
t ¼ Ft

�C
S
t þGtC

S
t�1 (11)

CF
t ¼ �Ft

�C
F
t �GtC

F
t�1 (12)

where, by assumption, CS
0 ¼ CF

0 ¼ Du0=2. Figure 4 depicts the time paths of the dynamic

contributions (solid line) and the first differences of the actual unemployment rate (dashed

line) for both countries. The graphs confirm the impression drawn from Fig. 1. In West

Germany, the co-movement between Dut and CS
t seems closer than with CF

t , whereas in the

USA the reverse situation prevails. In addition, analogously to eq. (6), we are able to de-

compose both CS
t and CF

t into changes in the direct and the indirect components, that is,

CEU
t ; CEIU

t ; CUE
t , and CUIE

t (not shown here).10

Finally, we quantify the relative contribution of margin X to the variability in the ac-

tual unemployment rate in two stages. First, we compute the b values between the change in

10 We impose the following initial guess: C EU
0 ¼ C UE

0 ¼ 0:4 Du0; C EIU
0 ¼ C UIE

0 ¼ 0:1 Du0.
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the actual unemployment rate, ut, on the one hand, and the change in the unemployment rate

generated by the right-hand side of eq. (10), DuRHS
t , and the residual, �t, on the other hand:11

bU ¼ CovðDut;DuRHS
t Þ

VarðDutÞ
; b� ¼ CovðDut; �tÞ

VarðDutÞ
(13)
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Fig. 4. The contributions of the total inflow rate (solid line, top panel) and the total outflow rate (solid

line, bottom panel) to changes in the model generated unemployment rate (dashed line) for West

Germany (left panel) and the USA (right panel), respectively

The grey shaded areas denote recessions dated by the Sachverständigenrat zur Begutachtung der

gesamtwirtschaftlichen Entwicklung (2009, p. 260) and the NBER (2010), respectively.
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Fig. 3. The actual (dashed line) and the model generated (solid line) unemployment rate in levels (top

panel) and in first differences (bottom panel) for West Germany (left panel) and the USA (right panel),

respectively

The grey shaded areas denote recessions dated by the Sachverständigenrat zur Begutachtung der

gesamtwirtschaftlichen Entwicklung (2009, p. 260) and the NBER (2010), respectively.

11 The advantage of our two-stage procedure is that by construction, the relative contributions of

the total inflow rate and the total outflow rate add up to 1.
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Second, we compute the average contribution of margin X to changes in DuRHS
t :

bX ¼ CovðDuRHS
t ;CX

t Þ
VarðDuRHS

t Þ (14)

where, to capture deviations from the steady-state in the initial period (see the bottom left

panel of Fig. 3), the first 18 data points (1984M7–1985M12) are discarded.

4. The ins and outs of unemployment

Table 3 shows the decomposition results for West Germany and the USA. The estimates in

the first row, bU, measure the overall model fit (see eq. 13).12 In the full sample representa-

tive of the entire population of West Germany, the dynamic decomposition accounts for

83% of all changes in the actual unemployment rate, Dut. Put differently, 17% of all

changes in the actual unemployment rate remain unexplained. Several observations indicate

that the discrepancy is very likely due to sampling error.13

4.1 West Germany

Table 3, Panel A displays the decomposition results for all West German sub-samples. We

observe that in the full sample, changes in the total inflow rate account for 60% of the

changes in uRHS
t (see eq. 13), and only 40% are due to changes in the total outflow rate.

Most of the variability, about 80%, is due to direct transitions between employment and

unemployment, whilst 20% of the variability is due to indirect transitions through inactiv-

ity (particularly by women and foreigners). Moreover, we find that the dominance of in-

flows over outflows is very robust across all demographic sub-samples but the young

(where the outflow margin is more important, but the difference is not significant at the

10% level). More generally, we note that in both countries, the relative importance of the

inflow margin rises over the life cycle. This pattern suggests that the business cycle is an im-

portant determinant of labour market entry (for the young) and exit (for the old).

Interestingly, the young account for almost all the variability in transitions to employment

via inactivity (e.g., schooling) in the West German sub-sample, whereas the old contribute

above the average to the variability in direct transitions from employment to unemploy-

ment. The latter observation indicates the presence of cyclical (hidden) early retirement (see

also Bachmann, 2005).

12 See Section A.5 in the Online Appendix for the decomposition results when all frequencies higher

than eight years are filtered out prior to estimation.

13 Note, therefore, that the fit of the full sample (9,044 observations on average) is superior to the fit

of the German sample (81%, with 7,577 observations on average), even though the fit of the for-

eigner sample (61%, with 1,467 observations on average) is clearly worse. In the USA, on the other

hand, where the average number of observations is larger by a factor of eight, we observe that

the model fit is much better (94% for the full sample). Moreover, consistent with the sampling error

hypothesis, we also note that the model fit of small US subsamples (e.g., the young or the old) is

somewhat lower (about 89%). The sampling error hypothesis is also confirmed by the near unity

(0.92) correlation coefficient between the log number of observations and the estimated model fit

across all subsamples.
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4.2 USA

Table 3, Panel B illustrates the decomposition results for all US sub-samples. In stark con-

trast to West Germany, only 20% of all changes in uRHS
t (see eq. 13) are due to changes in

the total inflow rate, whilst 80% are due to changes in the total outflow rate. The relative

importance of direct (75%) versus indirect (25%) transitions, on the other hand, is similar

to the West German sample. The dominance of outflows over inflows is robust across all

sub-samples. As already mentioned, the relative importance of the inflow margin increases

over the life cycle. Moreover, in the male sub-sample, inflows seem somewhat more impor-

tant than in the female sub-sample. Transitions involving inactivity are particularly impor-

tant for women and the old.

5. Discussion

In recent years, the steady-state decomposition method has attracted a great deal of atten-

tion, with a particular focus on the USA (Elsby et al., 2009; Fujita and Ramey, 2009;

Shimer, 2012).14 The non-steady-state approach has been applied to UK data by Smith

(2011) and to French data by Hairault et al. (2012). Overall, there seems to be a consensus

that the outflow rate is more important than the inflow rate in all Anglo-Saxon countries

except Ireland, whereas in most European countries both transition rates are roughly

equally important. This conclusion stems from a non-steady-state decomposition of un-

employment duration data (Elsby et al., 2013)—the earliest attempt to examine the ins and

outs of German unemployment as a part of an OECD cross-country study. If available,

however, evidence based on panel data (e.g., household survey or processed-induced ad-

ministrative data) is generally preferred because panel data provide a direct measurement

of the underlying gross worker flows (Fujita and Ramey, 2009).

Both previous studies that have investigated the ins and outs of German unemployment

(Jung and Kuhn, 2014; Nordmeier, 2014) are based on gross worker flows from the IAB

employment panel. These data are very accurate, but not representative for the entire popu-

lation of Germany. In particular, IAB data cover only social security employment and those

unemployed who receive benefits (Bachmann and Schaffner, 2009). All other individuals,

that is, civil servants, self-employed persons (who together make up about 15% of the la-

bour force, see Bundesagentur für Arbeit, 2012), the unemployed not entitled to benefits

(about a third of all unemployed, see Bachmann, 2005), and inactive individuals out of the

labour force are observationally equivalent (information gap). This makes IAB data prone

to be confounded with spurious transitions into/out of inactivity.

Nordmeier (2014) addresses this issue by using the non-employment proxy developed

by Fitzenberger and Wilke (2010). Accordingly, all information gaps of up to one year are

classified as unemployment, provided that the individual has received unemployment bene-

fits either before and/or after an information gap. The non-employment proxy averages

about 16% in her sample (covering East and West Germany). Based on a non-steady-state

decomposition, Nordmeier (2014) argues that the outflow (inflow) rate accounts for 40%

(20%) of the variation in the non-employment proxy (the residual 40% remain unex-

plained). As SOEP data capture inactivity (non-participation) explicitly, we are also able to

14 Adaptations of this methodology to European economies include Petrongolo and Pissarides (2008)

for the UK, France, and Spain; Gomes (2011) for the UK, using a longer sample period; and S� engül

(2012) for Turkey.
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decompose changes in the West German non-employment rate.15 Interestingly, our results

are quantitatively very similar to hers (outflows: 39%, inflows: 16%). We can thus recon-

cile the apparently contradictory results.

Alternatively, Jung and Kuhn (2014) treat all information gaps between labour market

entry and retirement as inactivity. Consequently, their estimated contribution of indirect

transitions involving inactivity is 34%, compared to only 21% in our sample. Yet consist-

ent with our results, they find that the total inflow rate (about 61%) in West Germany is

more important than the total outflow rate.16 The similarity to our results is reassuring

but by no means self-evident (given the reasons discussed in Section 3.1.2). In particular,

Tables 3 and A.2 (Online Appendix) show that the steady-state decomposition predicts the

same dominating margin as the non-steady-state decomposition method in only six out of

nine West German sub-samples. Likewise, Elsby et al. (2013, Table 3) report that the esti-

mates for Germany, Ireland, and Italy differ substantially depending on the decomposition

method used.17 This implies that the application of the steady-state decomposition method

to countries with low labour market transition rates is not innocuous (even though the re-

sults of Jung and Kuhn, 2014, are not affected by this caveat). Besides that, a comparison

of Tables 1 and 2 in this article with Table 1 in Jung and Kuhn (2014) shows that in our

sample, both (i) the size difference between mean transition rates in West Germany versus

the USA and (ii) the volatility difference of the inflow rate in West Germany versus the USA

are substantially greater. Following the argument of Jung and Kuhn (2014), this implies

that the gap between matching efficiency in West Germany versus the USA may be even

larger.

6. Conclusion

This article decomposes fluctuations in the German unemployment rate into changes in in-

flows (job separation) and outflows (job finding). For this purpose, we construct gross

worker flows from the West German sample of the SOEP and the CPS for the USA. Our

final sample consists of monthly labour market transition rates from both countries for the

period 1984M7–2009M6.

We estimate the ins and outs of West German unemployment using the non-steady-state

decomposition method proposed by Smith (2011). This method explicitly takes account of

the low level of labour market transition rates in Germany. Our main result is that close to

60% of changes in the actual unemployment rate are due to changes in the unemployment

inflow rate—compared to only 20% in the United States. In particular, we find that our re-

sults are robust across all demographic sub-groups but the young.

The aggregate labour market transition rates constructed in this article are likely to be

useful in many future research projects. For instance, in an ongoing research project

(Hertweck and Sigrist, 2012), we examine whether the Hartz I–IV reforms have improved

15 Note that the West German non-employment rate averages about 27% in our SOEP sample.

16 However, in their sample, the pattern is mainly driven by males and medium-skilled workers (see

Table 1 in the corresponding working paper, Jung and Kuhn, 2011), whereas our results are robust

across all demographic sub-groups but the young.

17 To be precise, Elsby et al. (2013) decompose the actual unemployment rate into changes in

inflows and outflows, whereas Jung and Kuhn (2014) decompose changes in the steady-state

unemployment rate.
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the efficiency of the matching process in Germany. Moreover, as soon as more recent data

are available, it would be interesting to evaluate the behaviour of the German labour mar-

ket during the Great Recession.

Supplementary material

Supplementary material is available online at the OUP website.
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