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ABSTRACT:

Using individual based micro-data from the German Socio-Economic Panel Study (SOEP), |
analyze the cyclicality of real wages for male workers within employer-employee matches
over the period 1984-2004, and compare different wage measures: the standard hourly wage
rate, hourly wage earnings including overtime and bonus payments, and the effective wage,
which takes into account not only paid overtime, but also unpaid working hours. None of the
hourly wage measures is shown to exhibit cyclicality except for the group of salaried workers
with unpaid overtime. Their effective wages react strongly to changes in unemployment in a
procyclical way. Despite acyclical wage rates, salaried workers without unpaid hours but with
income from extra payments, such as bonuses, experienced procyclical earnings movements.
Monthly earnings were also procyclical for hourly paid workers who received overtime
payments. The procyclicality of earnings revealed for Germany is of comparable size with the
one in the U.S..

JEL: E32,J31

Keywords: Wage cyclicality, effective wages, unpaid overtime, bonus payments, firm

stayers
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NON-TECHNICAL SUMMARY::

Up to the early 1990s, real wages in the U.S. and in Europe were considered to be
almost noncyclical by macroeconomists who derived this evidence from analyses of
aggregate time series. However, the use of longitudinal microdata allows researchers to
follow the same workers over time, and more recent micro-based studies showed that wages
in fact react to recessions and expansions in a procyclical way. The phenomenon that real
wages at an aggregate level barely exhibit any cyclicality was attributed to composition
effects. It was shown that the movement of real wages with the cycle is not visible due to a
composition bias, which arises from a higher share of low-skilled workers being employed
during peaks. A number of studies found wage procyclicality particularly for workers who
change employers, but more recently also for workers who stay with the same firm.
Furthermore, the cyclicality of real wages was found to differ strongly between salaried and
hourly paid workers, and between different wage measures, depending on whether overtime
and bonus payments are taken into account.

Existing studies on the cyclicality of real wage concentrate on the U.S. and the U.K.
economies, which are acknowledged to be quite flexible labor markets. The aim of this study
is therefore to reveal whether previous findings of procyclical estimates for job stayers can be
validated for Germany, a labor market that is known as being relatively inflexible in terms of
wage setting and employment protection. A further objective of this study is to compare the
cyclicality of different wage measures. In addition to the standard hourly wage rate and
hourly wage earnings including overtime and bonus payments, a new wage measure is
examined, which takes into account not only paid overtime, but also unpaid working hours.
Effective wages are calculated by averaging total earnings over all working hours, i.e.
standard hours, paid overtime and unpaid overtime. The effective wage is therefore the real
compensation of the total work done, and has not been examined in the wage cyclicality
literature before.

Using individual based micro-data from the German Socio-Economic Panel Study
(SOEP) for the period 1984 to 2004, the cyclicality of these different wage measures, and of
two monthly earnings measures are analyzed within employer-employee matches. When
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estimating the reaction of these wage and earmmggsures to changes in the West German
unemployment rate, a two-step estimation techneqe weighted least squares are applied.
Despite the different nature of the German laborkeia the findings are similar to previous
results for the U.S.. In spite of acyclical houviyages, hourly paid workers with additional
income from overtime pay had procyclical movementsheir monthly earnings. Hence, it
seems that adjustments over the business cycleealized through working hours of hourly
paid workers at relatively stable hourly wages.

For salaried workers who do not change their engslogo cyclicality of the hourly
wage rates is found either. However, salaried wsrke the private sector who receive
additional income from extra payments or overtinag fprocyclical earnings, which are of
similar size as in the U.S.. Hence, acyclical bsakaries are compatible with procyclical
overall earnings also in the West German labor etafkhe overall compensation of salaried
workers seems to be adjusted over the cycle threxgh payments, such as bonuses. For the
sample of salaried workers with unpaid overtime, ¢ffective wage rate turns out to exhibit a
strong and statistically significant procyclicalityhe effective wage of these workers
decreased by 1.7% as reaction to a one point isergathe unemployment rate. This shows
that the West German labor market displays cornsiderwage flexibility for this worker
group. Moreover, the strong procyclicality of etige wages for salaried unpaid overtime
workers supports the notion that unpaid overtimprevailing during recessions, and hence
decreases the real hourly compensation of the waigd done, when unemployment is rising.
This might be explained by an increase in unpaiertowe worked during recessions, when
the workers’ bargaining position worsens and thisk of job loss is higher. In addition, this
is consistent with the idea that the amount of wer hours worked is stable over the
business cycle, but overtime is compensated fexpansions, and not in recessions.

To sum up, for the majority of workers within emydo-employee matches, hourly
wages do not adjust to the cycle. Therefore, stiwliges seem to be prevailing in a relatively
inflexible economy like in the German labor marKehis finding is consistent with recent
findings on the U.S., but in stark contrast to sadn the U.K. labor market, where strong
wage procyclicality for job stayers was found. Heee while the non-cyclicality of real
wage rates should be a property of macroeconometador the German economy, both
hourly paid and salaried workers with additionalame from overtime pay or extra payments
experienced procyclical earnings, which are foumdbeé strongly procyclical particularly in

the private sector.
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1. Introduction

Up to the early 1990s, real wages in the U.S. anBurope were considered to be almost
noncyclical by macroeconomists who derived thiglence from analyses of aggregate time
series. However, the use of longitudinal microdallaws researchers to follow the same
workers over time, and more recent micro-basediesushowed that wages in fact react to
recessions and expansions in a procyclical wayrdarsky, and Parker (1994) attribute the
phenomenon that real wages at an aggregate lexady/lstnow any cyclicality to composition
effects. They demonstrate that the movement ofwegkes with the cycle is not visible due to
a composition bias, which arises from a higher elodiiow-skilled workers being employed
during peaks. A number of studies found wage proaidy particularly for workers who
change employers, but more recently also for warkeno stay with the same firm. Recent
work by Devereux (2001) and others reveals thatttdicality of real wages differs strongly
between salaried and hourly paid workers, and batwkfferent wage measures, depending

on whether overtime and bonus payments are takeraatount.

This paper contributes to the literature on thelicgtity of real wages in two ways. Most

important, it provides first evidence for Germaunging individual based micro-data from the
German Socio-Economic Panel Study (SOEP) for theogel984 to 2004. While the

previous studies concentrate on the U.S. and tKe labor market, which are acknowledged
to be quite flexible in terms of wage setting aald mobility, the objective of this study is to

reveal whether previous findings can be validatedaf labor market that is known as being
relatively inflexible. It is quite possible thatolar market rigidities, which may stem from the
presence of unions or from employment protectigmslation, affect the sensitivity of the real
wage to the business cycle. Therefore, it will beestigated whether findings of previous
studies on Anglo-American economies can be tramsdito more regulated economies.
Second, further evidence on real wage cyclicasitprioduced by comparing the cyclicality of
different wage measures. In addition to the stathdasurly wage rate and hourly wage
earnings including overtime and bonus paymentsva wage measure is examined, which
takes into account not only paid overtime, but aispaid working hours. Effective wages are

calculated by averaging total earnings over all kivay hours, i.e. standard hours, paid
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overtime and unpaid overtime. The effective wagéheefore the real compensation of the
total work done, and has not been examined in tigeveyclicality literature before.

The cyclicality of effective wages is an importéaggue to get a more accurate picture of real
wages and to achieve a better understanding oflébermination of wages, extra payments,
and working hours, and their adjustment over thsir®ss cycle. By decomposing overall
wage cyclicality by different worker groups andnti&/ing the main contributors of overall
wage variability, one can derive predictions on hmal wages adjustments evolve over
future business cycles. Moreover, the understandfnifpe cyclical behavior of both wages
and working hours are crucial for the developmenmacroeconomic models. This study
provides micro-based evidence on whether sticky esagre prevailing in a relatively
inflexible economy, and whether wage cyclicalityosld be a property in macroeconomic

models, when modeling regulated labor markets.

2. The Cyclicality of Real Wages

For a long time, macroeconomists agreed that regles are quite stable over the business
cycle? This belief was based on evidence from aggredate series and considered as a
stylized fact. Hence, theoretical macroeconomic e&duch as efficiency wage theory or the
theory of implicit contracts, evolved in order tepéain the non-cyclicality of wages in the
presence of a large variability in employment. Hoare disaggregating data has revealed that
the weak cyclicality of wages arises from the chiaggomposition of the workforce over the
business cycle. Higher shares of low-skilled woskaduiring peaks cause wages to be averaged
over workers with lower earnings potential thanlomv employment times. The use of
longitudinal microdata allows researchers to folldbwe same workers over time, and more
recent micro-based studies showed that wages frrdact to recessions and expansions in a
procyclical way. Solon, Barsky, and Parker (1994yanthe first who stressed the importance
of this effect, and showed that the countercyclamahposition bias causes the movement of

real wages with the cycle to be non-visible. Theocemsus in the literature, using U.S. micro

! However, effective wages have been analyzed iffereht context by Bell and Hart (1999) and Bélhrt,
Hubler, and Schwerdt (2000).
2 See Solon, Barsky and Parker (1994) for an ovetvie
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data was that a year-to-year increase in unemployine 10 percent reduces wages of male
workers by almost one percent (Bils, 1985; Raya®i87; Blank, 1990; Solon et al., 1994).

A number of studies differentiate between worketeowgtay with their jobs and those who
change jobs. Some of them reveal wage procychcabirticularly for workers who change
employers. Bils (1985) finds that wages of firmysta are only slightly procyclical, while
those of firm changers are very procyclitdlhe stronger cyclicality of wages for between-
company movers is confirmed by Shin (1994) whofyets substantial wage procyclicality
even for company stayetd.ikewise, Solon et al. (1994) and a more recamysby Shin and
Shin (2003) also reveal procyclicality of real wader workers who stay with the same fitm.
In contrast, Devereux (2001) finds weak evidencevafe procyclicality within employer-
employee matches using data on male job stayems thhe Panel Study of Income Dynamics
(PSID). However, he investigates different souraepayments, and reveals that hourly paid
workers experience procyclical earnings movemesetspie acyclical wage rates, i.e. that
adjustments over the business cycle are realizemugh working hours at stable wages.
Moreover, salaried workers are found to earn acgtlsalaries, but procyclical earnings if
they receive bonuses or overtime payments. In tagempt to replicate the findings of
Devereux with data from the National Longitudinaln®&y of Youth (NLSY), Shin and Solon
(2006) do not find supporting evidence for the naticality of real wages among salaried
job stayers. However, they confirm the finding thatertime pay contributes to the
discrepancy between the cyclicality of the standaodrly wage rate and average hourly

earnings.

Micro-based panel studies on the U.K. confirm thacpgclicality of real wages. Hart (2006a)
focuses on worker-job matches instead of worken-finatches, and differentiates between
full-time job stayers and job movers who move eithithin or between firm§.Using the
British New Earnings Survey Panel Data (NESPD) inelsf that real wages are strongly
procyclical for both job stayers and movers, withewen stronger wage responsiveness than
previously found for the U.S.. The procyclicaliti/tbe wage rate is more pronounced among

job movers and manual workers, and not signifigadifferent from the cyclicality of hourly

® When taking into account overtime earnings, hddfiprocyclicality of wages even when aggregatirgdata.
* This higher procyclicality of job changers hasmatributed to the existence of implicit contra@gaudry
and DiNardo, 1991; McDonald and Worswick, 1999;r2003, Devereux and Hart, 2005), or to
compensating differentials (Barlevy, 2001).

® They show that wage adjustments occur particularhigh employment times, which is evidence agatines
spot market model, where wage adjustments take glaing both expansions and recessions.

® See Hart (2006b) for an analysis of real wageicglity for female workers in part-time and fulkte jobs.
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wage earnings, including overtime pay. A more dedaanalysis by differentiating between
within-company job movers, between-company job m®wand job stayers is provided by
Devereux and Hart (2006)Using also the British NESPD on fulltime worketkey find
wages of job stayers to be strongly procyclicatha@igh the procyclicality is more
pronounced among internal movers, and strongesh@meaternal movers. Moreover, they
show that the wage cyclicality of job movers is imdggher than that of job stayers in the

private sector and among workers uncovered by ol bargaining.

One strand of research closely related to real wagécality is the literature on the wage
curve (Blanchflower and Oswald, 1994), which ddszsithe negative relationship between
the level of local unemployment and tHevel of wages. The estimated equation resembles
much the one of the studies on the cyclicality @flrwages, but this link is barely ever
mentioned in the wage curve literature. Blanchfloaed Oswald (1994) find evidence of a
negative relationship between real wages and leeamployment for Great Britain and the
US, and present three alternative models more s& ¢ensistent with their findings (Card,
1995): an implicit contract model, an efficiency ggamodel, and a bargaining model.
Empirical evidence of the wage curve has been fdandumerous other countries, including
Australia, Canada, and the Netherlands. Blanchftcavel Oswald (1996) also estimate the
relationship between the levels of wages and uneynptnt for Germany, and find an effect
of unemployment on wages for gender- and age-spagiemployment rates. Several other
studies show the existence of a wage curve alsgdneral unemployment rates in Germany
(Wagner, 1994; Baltagi and Blien, 1998; Pannenlzard) Schwarze, 1989, 2000; Bellmann
and Blien, 2001 Baltagi, Blien, and Wolf, 2000). wkver, many of the existing wage curve
studies merely use repeated cross-sections rdthempanel data, and are therefore not able to
control for unobserved individual characteristi€sirthermore, most of the studies on the
German wage curve are only based on a few yeapbs®rvations. The wage curve aims at
explaining regional wage differentials of workers labor markets with different levels of
local unemployment at one point in time, and thanetracks a static problem. In contrast, the
issue of wage cyclicality is a dynamic matter, agkihow real wages evolve over time with
the variability in unemployment or other cyclicahnables. Empirical studies on the wage
curve therefore generally lack of the dynamic aspéche variability of wages. Moreover,

"Wage cyclicality analyses that distinguish betwerternal and internal mobility were first providied case
studies on U.S. companies. Solon, Whatley, andeB®(1997) use data from the interwar period amdl fi
wages of intra-firm job movers to be more procyallihan of job stayers. Wilson (1997) uses moremedata
and finds wage cyclicality to be more pronounce@agnworkers who remain in the same job and not gmon
switchers.
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they do not distinguish between wages at firm-eatrgl those of firm stayers. As most wage
curve studies for Germany consider only few yedr®luservations, they are not able to

properly identify business cycles.

3. Data

The data used in this study were made availablia&yerman Socio-Economic Panel Study
(SOEP). The SOEP is a representative longitudinalardatabase that provides a wide range
of socio-economic information on private househads their individuals in Germany. The
yearly data were first collected from about 12,280domly selected adult respondents (in
6,000 families) in West Germany in 1984. After Gamteunification in 1990, the SOEP was
extended by about 4,500 persons (in 2,200 famifiesh East Germany, and supplemented
by expansion samples in 1998, 2000, and 2002. énntbst recent wave, in 2005, about
21,000 respondents were participating in the pangly® | use data from 1984 to 2005 for
West German male workers aged between 20 and 6€udéxg Berlin. To ensure
comparability of the results with those of previaigdies, attention is restricted to full-time
employees within employer-employee matches holdingle jobs. The sample contains only
full-time workers with monthly earnings of at le&&0€ in order to exclude observations with
implausibly low incomes. Short-time workers andsthavorking less than 30 hours per week
were excluded from the study. Respondents with imgssformation on earnings, working
hours or other variables included in the estimatimere also dropped from the sample. In the
unbalanced panel, only respondents who participated least two waves of the survey are
included in order to be able to observe changetheir real wages. When an employment
spell is interrupted by unemployment or economarctivity, an individual drops out of the
sample, but is picked up in later years in caseshe-employed. In total, the sub-sample

consists of about 38,000 person-year-observations.

The SOEP provides not only information on monthlpssg earnings including overtime
payments, but also on extra payments, such ast@iassbonus, holiday pay, income from

profit sharing, and other bonuses. Extra paymeais thecome increasingly important in

® The SOEP data is available as a public-use fitgaining 95% of the SOEP sample, with some varible
omitted for reasons of data protection (see Wadwkhauser, and Behringer, 1993, or for more tedai
information, Haisken-DeNew and Frick, 2005).
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recent years, and have been shown to significaathyribute to the procyclicality of earnings
in the U.S. (Devereux, 2001). In the SOEP, infofarabn extra payments are revealed on an
annual basis in the subsequent wave of a respgaase These bonuses can be converted into
monthly payments and added to the monthly grossiregs for those workers who have not
changed their job during the ye€aMoreover, labor income including extra paymentsrisy
available for workers who participate in the survey two consecutive years, and
observations in 2005 cannot be used except foinflmemation on extra payments. Hence,
workers have to participate for at least three wawethe survey to ensure that changes in
their real wagescluding extra paymentsan be observed. As a result, the inclusion afaext
payments in this study leads to a considerablectemtuin the sample size. However, since
these additional payments are considered to betamiizd for the analysis of real wage
cyclicality, observations without this informati@re nevertheless dropped. Figure 1 shows
that the importance of bonus payments has beewrdsitrg in Germany, as not only the
proportion of workers with bonus payments but dls® average share of bonus payments in

monthly base earnings has risen sharply since te 880s.

- Figure 1 about here —

All earnings are deflated using the West GermansGorer Price Index (the base year used in
this study is 1984). The SOEP asks survey respasden detailed information on their
working hours. Workers provide information on theantractual hours and on their actual
working time, i.e. the weekly hours they usuallyriv@n average including overtimé?
Moreover, if a worker indicates that he works oweet he is asked for the compensation of
these extra hours, which may be overtime pay, leisompensation, or no compensation at

11
l.

all.” This allows to differentiate between contractualifs, paid overtime hours, and unpaid

overtime hours in the analysis.

° Since extra payments are declared on an annual Hasy are not dependent on the month of theiiee and
therefore unaffected by seasonal variations.

2 The SOEP also provides information on the numbewertime hours worked during the last month befor
the interview. However, since these working houightnot be representative of the average oventiae
year due to seasonality, overtime hours in thidysare calculated as the difference betweemnsuallyworked
actual hours and the contracted working time obaker.

1 However, the responses with respect to the corapiensof overtime are mutually exclusive in the SOE
questionnaire, e.g. a worker cannot work paid anghid overtime hours at the same time.
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Three different wage measures are generated bgilgvearnings from various sources by the
respective working hours. First, the standard howdage rate is defined as hourly
compensation for a contractual working hour. Hermoenthly gross earnings have to be
calculated net of overtime payments, for which engium of 25% is assuméd.Dividing
these adjusted monthly gross earnings by contrbatoiking hours then yields the standard
hourly wage. Second, the average hourly wage imofudvertime and bonus payments is
calculated by dividing total earnings, i.e. montklrnings including overtime payments and
monthly extra payments, by aghid hours, i.e. contractual hours and paid overtims, rot
unpaid working hour$® Third, a new wage measure is introduced, whiclegakto account
not only paid overtime, but also unpaid working ouwHence, effective wages are calculated
by averaging total earnings over all working hours, standard hours, paid overtime and
unpaid overtimé? Taking into account all working hours is partialyaimportant for those
workers with excessive unpaid working time, for whdhe standard or average wage
overstates the actual hourly compensation. It lr@ady been shown that unpaid hours may
lead to a substantial wage drift for some workesugs® Depending on the cyclicality of
overtime and extra payments, the average and tbetigé wage can be more or less cyclical
than the standard wage rate. Since economic regg@md evidence from previous studies
gives us grounds to assume that extra paymentgpaiddovertime are procyclical, average
wage earnings are expected to be more sensititheetbusiness cycle than the standard wage
rate. The anticipation with respect to the cycligalof the effective wage is not as
straightforward. On the one hand, overtime hourganeral are expected to increase during or
at the beginning of expansions, when labor demardgh or starts to rise. If unpaid hours
behave similarly to paid extra hours, this poimtighte procyclicality of unpaid overtime and
causes effective wages to be less procyclical #vanage wage earnings. On the other hand,
workers could increase their overtime hours in seohunpaid work during recessions, when
their bargaining position worsens and their riskjalf loss is higher (Anger, 2005). In the

latter case, the effective wage is expected to s enore procyclical than average wage

12 This overtime premium corresponds to the premiutrdown in most collective agreements in Germany.
13 Some workers indicate that they work partiallydgaartly leisure compensated overtime. Here, dissumed
that 40% of these overtime hours were actually.pBiis number is derived from the question in tiGER
available since 2002, where respondents revealrhamy overtime hours during the last month were .paid

!4 Since leisure-compensated overtime hours are dadie taken as time-off at a later point in tifiese extra
hours should in theory not be part of the averageking time usually worked. There is no reliablémation
but only speculation on how many leisure-compeisatertime hours are not claimed and therefore imeco
forfeited. Consequently, this study does not taite account leisure-compensated overtime hours.effeetive
wage can therefore be considered as a conservaggsure.

!> Bell and Hart (1999) show for managers and pradesss in the U.K. that their high levels of unpaiours
lead to actual hourly earnings of about 90% ofrtpaid-for earnings. Bell, Hart, Hubler, and Schat€2000)
find similar evidence for Germany.
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earnings. The same impact on the cyclicality ofdfiective wage is obtained if the amount of
overtime hours worked was stable over the busiogdg, but overtime was compensated for
in expansions, and not in recessions. This wouldyirthat merely the compensation form of

extra work adjusts to current business cycle caomt'®

In addition to the three different wage measures,dyclicality of monthly earnings, of both
basic earnings and those including overtime andaegayments, will be analyzed below.
Monthly earnings have the advantage of avoiding @wtgntial bias from measurement error
in hours worked, if these are inaccurately quaedifi In the literature on real wage
cyclicality, national unemployment has been wideted as measure of the business cycle. In
line with previous studies, wage cyclicality is raaged as the reaction of the workers’ wages
to changes in the unemployment rate. The yearlya@ecof the West German unemployment
rate is provided by the Federal Statistical Offened refers to registered unemployment.
Figure 2 shows the standard hourly real wage fer yhars 1984 to 2005 and the West
German unemployment raté While the cyclicality of unemployment is clearlysible, the
real wage averaged over all workers in the samgsenibed above barely shows any cyclical

behavior, but a fairly steady upward trend.

- Figure 2 about here —

Again, to ensure comparability with the resultstrprevious research, the control variables
included are work experience, its square term, iaubic term. Summary statistics are
provided in Table 1, which separates the samplerdoty to the workers’ methods of
payments. The population weights provided by theEBOare used to weight the
descriptives? It is obvious that the remuneration differs stignigetween hourly paid and
salaried workers. Whereas 40% of the hourly paidkess in the sample received overtime
payments, only 10% of salaried workers receivedrfaial compensation for their extra work.
The percentage of employees with extra paymentnig slightly higher among salaried
workers, but a comparison of the monthly earnirgg®als that workers with a salary receive

18 Evidence for a relatively stable amount of toteérime with changing compensation over the cysund
by Bauer and Zimmermann (1999).

" See Devereux (2001) for a discussion on the mea=nt error in working hours.

18 Using the other wage measures described above@esdery similar graphs.

19 Sample weights are not used for the later pathefinalysis for efficiency reasons.
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clearly higher bonus payments which leads to adrighscrepancy of basic earnings and

overall earnings.

- Table 1 about here —

The relatively high share of employees with unpaértime among salaried workers (24%)
indicates that the effective wage measure may legaet particularly for this worker group.
A comparison of the wage measures of salaried werkbows that taking into account
unpaid working hours leads to a significant dropthie effective wage compared to the
average wage rate, which only considers paid hdarsontrast, average wage and effective
wage rate are identical for hourly paid workers,oagy whom the percentage of unpaid
overtime workers is only 2%. Furthermore, the talisplays mean changes in real earnings
and in real wages, which are both expressed inritbhgas as they are used in the later
analysis. The changes in earnings and wages atengparable size, regardless of whether
overtime pay, extra payments or unpaid working baane taken into account, but they are
significantly larger for the group of salaried wer&. The high standard deviations indicate a
wide distribution in earnings and wage changeshBaty cuts and pay rises were observed in
the sample. With “no wage change” being defined afiange in real hourly wage between
two years within the bounds of +/- 1% as in Deugrand Hart (2006), 55% of salaried
workers in the sample experienced an increasedim standard hourly real wage, whereas
35% experienced a wage cut. Among hourly paid wstkd1% suffered a real wage
reduction, whereas 52% gained from a wage¥iSthese numbers compare to 51% of male
(53% of female) job stayers in the U.K. who expecid a wage increase in 1997, and to 29%
(males) and 27% females who suffered a reductiothemr real wage (Devereux and Hart,
2006).

? Taking into account adjustments of working hoengealed very similar numbers: 53% (54%) of salaried
workers experienced an increase in their real nipmrnings (including overtime and extra payments)
whereas 34% (35%) experienced an earnings cut. rhouarly paid workers, 42% (42%) suffered a real
earnings reduction, whereas 49% (50%) gained fisenin their monthly earnings.
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4. Estimation Methods

As in most micro-based studies on real wage cydicathe estimation of the wage
cyclicality in the present study follows Bils (198%nd is based on the following wage

change equation:
1) Alnwy = ay + aAU + agXie + agt + &

wheredln w; is the change in the natural logarithm of workereal wage in yearcompared

to year t-1. AU; represents the year-to year change in the natignast German)
unemployment rateX;; is a vector of worker characteristics which caméaa cubic in work
experiencet is a linear time trend, argl is the error terme; is the individual specific effect,
and a,, a3, anday are parameters to be estimated. The parameteaiafinterest isx,, which

is negative if wages react to changes in unemploynmea procyclical way. The regression
model is kept deliberately parsimonious to enswmpmarability with other studies which
likewise include polynomials of experience as oakpgenous variables. The inclusion of a
cubic in tenure as additional worker charactesstike in the estimates of Devereux (2001)
for job stayers and in some of the other previdusiss did not seriously affect the results.
Nor did the inclusion of additional controls for kker characteristics. According to Solon et
al. (1994), the problem of composition bias canabeided in two different ways: First,
restricting the sample to a balanced panel wouldyrthe assignment of fixed weights to the
same workers over time. However, the requiremeattdhe must have a wage observation for
every worker in each year from 1984 to 2004, woskdink the sample substantially.
Therefore, in line with Devereux (2001) and otheevous studies, an unbalanced panel
design is used. Equation (1) controls implicitly fwage effects of time-invariant worker

characteristics, as these are netted out in theumement of year-to-year changes.

The estimation of the model above by conventiomdinary least squares (OLS) involves a
potential problem, which arises from matching datathe individual level with aggregated
data. Moulton (1990) demonstrates that estimatimglets with mixtures of individual and

grouped data can lead to a substantial underesimat the standard errors if common group
errors are not accounted for. This arises becaudigiduals within the same cluster who
share this observable characteristic might alsaesh@mobservable characteristics, which
might cause the error terms to be correlated acsoskers within the same year. Using the

same value of the explanatory variable for all pessin the same year might therefore lead to
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a downward bias in the estimated standard errorsthef year-to year change in

unemployment, leading to spurious inference.

To avoid this problem, Solon et al. (1994), ShiA94), Solon et al. (1997), and Devereux
(2001) used a two-step estimation technique. Tisedtage estimates the change in log wages
on the vector of worker characteristics and on ylkenmies using OLS. In the second stage,
the coefficients on the year dummies obtained anfitst step are regressed on the change in
unemployment and on a linear time trend. Dever@@01) suggests to estimate the second
stage by using weighted least squares (WLS), wihereveight for each year’s observation is
derived from the number of individual observatidnsthat given year. As mentioned in
Devereux (2001), consistent estimates are alsarautdby using Generalized Least Squares
(GLS), which has been shown to yield similar resufor the sake of comparability with
previous studies, the two-step technique of Deve(@001) will be applied in the present

study.

In the first step, the following equation is estiethby OLS:
T
(2) Alnwg = By + Bo Xt + 24D, + &
t=1
where D; represents the vector of year dummies which eqnalif the observation is from
yeart, and zero otherwise. In the second step, the attsrof the time dummy variablq;%

from (2) are picked up and regressed on the changmemployment and the linear time

trend:
3) @ =3+ 00U, + 54t +uy

The second-step equation is estimated using WL®, the weights being derived from the
number of individual observations in each year. i&bstandard errors are computed to
control for correlation of the error terms. In erdo facilitate the interpretation of the results,
the change of the log wages is multiplied by 108isTenables us to interpret the estimated
coefficients on the change in unemployment as pgage change in the wage as reaction to a

one point increase in the unemployment rate.
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5. Results

In the following, the results of equation (3) areegented for different samples of West
German male workers using different wage and egsnineasures. The tables below display
the coefficients on the change in unemployment dkerfull 21-year period. As explained
above, movements of monthly earnings over the legsigycle will be analyzed in addition to
the real wage cyclicality, as per-period earninglewa an analysis of the cyclicality of
workers’ remuneration independently of hours work&gfore employees are analyzed
separately according to their methods of paymehtscyclicality of earnings and wages of
all firm stayers, hourly paid and salaried workevg| be considered. Table 2 shows the real
earnings and wage cyclicality for all employer-eaygle matches (first row), and for those
workers being employed in the private sector (sdaow). While basic monthly earnings of
all firm stayers exhibit procyclical movements, rtiuy earnings react stronger to the cycle
when overtime pay and extra payments are takenaotount. Both the average wage rate
and the effective wage display a modest procyaticalvhere the cyclicality of the effective
wage is more pronounced. This may be a first irtthioaof unpaid overtime being
countercyclical, and hence decrease the effectiagewparticularly during recessions.
However, all estimates are very noisy and notstadlly significant. Excluding public sector
workers leads to a slightly higher procyclicality lmoth monthly earnings and hourly wage
rates, but again the estimates are not statistisghificant from zero. In the following, the
earnings and wage cyclicality will be estimated asafely for hourly paid and salaried
workers. Figure 3 shows plots of the estimated faoefts on the year dummies against the

change in unemployment for some of the sub-sangriak/zed below.

- Table 2 about here —

Hourly Paid Workers

The earnings and wage cyclicality for hourly paidrkers who do not change employers is
shown in Table 3. Compared to the estimates fowatkers in Table 2, the procyclicality of
both earnings and wages is slightly more pronourmredng employees who are hourly paid.

In the full sample (first row), the estimates argaia very noisy and not statistically
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significant. However, when only workers with overé payments are considered (second
row), the coefficients on the change in unemployireee not only higher than in the full
sample, but also statistically significant in th&timates of monthly earnings. A one point
increase in the West German unemployment rate decaded with a reduction in basic
earnings by 1% and with a decrease in overall egsnincluding overtime pay by about 1.2%
for workers in this sample. Paid overtime hencel@tdha procyclical behavior, being higher
during upswings when labor demand is rising. Thacyelicality of earnings is only slightly
higher for hourly paid workers in the private sedtbird row), and still significant at the 10%
and the 5% level. The size of these earnings effeminpares with an earnings procyclicality
of about 1.9% for job stayers with no extra jobttee U.S. (Devereux, 2001). All measures of
the hourly wage rate exhibit procyclical signs, the estimates are not statistically different
from zero. Although the hourly real wage of houpgid workers shows no significant
cyclicality, regardless of the wage measures cemsd] hourly paid workers with overtime
pay experience procyclical per-period earnings me@s. This may indicate that
adjustments over the business cycle are realizedigh working hours at relatively stable

hourly wages.

- Table 3 about here —

- Figure 3 about here —

Salaried Workers

Table 4 displays results for workers that are resnated with a monthly salary. The earnings
and wage effects are shown for the full sampleatdrged workers (first row), for those who

receive extra payments (second row), for workeith wiktra payments in the private sector
(third row), and for those with extra payments awértime pay in the private sector (fourth
row). As in the sample of hourly paid workers ahomene of the hourly wage measures
seems to react to the business cycle in any ofdhesub-samples. The coefficients on the
change in unemployment are of neither economic statistical significance. Likewise,

workers in the full sample of salaried workers andthe sample of workers with extra
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payments did not have procyclical earnings. Howewden workers employed in the public
sector are omitted, a statistically significantqydical effect is found for monthly earnings
including overtime and extra payments. This procgdity is even more pronounced when
the estimates are restricted to employees in tlhatpr sector who received overtime
payments. Their overall earnings were reduced byuali% as reaction to a one point
increase in the unemployment rate. As for hourlid paorkers, paid overtime of salaried
workers is found to exhibit a procyclical behavidme size of this earnings effect is
comparable to the procyclicality of earnings foundDevereux (2001) for U.S. job stayers
with a single job and with non-salary income (cmé#iht of —0.95, significant at the 5%
level). The finding of Devereux (2001) that saldrierorkers in the U.S. earn acyclical
salaries, but procyclical earnings if they recdromuses or overtime payments, can hence be

confirmed for the West German labor market.

- Table 4 about here —

Next, the sample is restricted to salaried emplsyeleo work unpaid extra hours. For these
workers, monthly earnings are unaffected by longerking hours, as they receive no

financial compensation for their extra work. At the&me time, the hourly real compensation
of the total work done is reduced with every addiéil unpaid hour worked. The wage and
earnings cyclicality for the group of salaried werk with unpaid overtime is presented in
Table 5, which shows results for the full sampies{frow), for those workers with extra

payments (second row), and for those with extranqeays excluding the public sector (third
row). In contrast to the results for all salariedrkers, the unemployment coefficients in the
monthly earnings estimates are not statisticallynificant for any of the sub-samples.

However, the effective hourly wage is clearly mprecyclical than the standard wage and
the average wage rate in all of the specificatiamsl most strikingly, the procyclicality of the

effective wage is statistically different from zetgence, for the sample of unpaid overtime
workers, the effective wage procyclicality is ofth@conomic and statistical significance. A
one point increase in the unemployment rate redtlee®ffective wage of salaried workers

with unpaid overtime by 1.2%, and by slightly méwethose workers with extra payments.
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- Table 5 about here —

The strongest real wage procyclicality is obseraethng workers with extra payments in the
private sector, whose effective wage decreased B hs reaction to a one point increase in
unemployment. The size of this wage effect is esteanger than that found in the U.S. for
salaried job stayers (coefficient of —1.5 in Shimd &olon, 2006) and for salaried job stayers
with non-salary income (—0.8 in Devereux, 2001).wdwer, the wage measure in these
studies are earnings divided by hours, i.e. theameewage, which makes the comparison of
the results for the U.S. and the West German lataket difficult. The strong procyclicality
of effective wages for unpaid overtime workers ctggethe hypothesis that unpaid overtime is
prevailing during expansions. Unpaid hours shovelaavior which is exactly the opposite of
the movement of paid overtime, which has been shimmMncrease during upswings, when
labor demand is increasing. The effective compemsaif unpaid overtime workers may be
decreasing during recessions either because tregase their overall overtime hours in
terms of unpaid work in the face of rising unemphant, or because the compensation of

their normally worked overtime hours is adjuste@uorent business cycle conditions.

Acyclical Wage Rates and Procyclical Earnings

The finding that earnings exhibit procyclical mowamts over the cycle despite acyclical
hourly wage rates for most hourly paid and salaviedkers might be attributed to different
reasons. One explanation for the discrepancy betweecyclicality of hourly and per-period
compensation was already mentioned above, andsradethe adjustment of working hours
over the business cycle, which might lead to easiayclicality in the presence of stable
hourly wages. Second, the finding that hourly wagpdsibit no cyclicality might be attributed
to a measurement error in the reporting of workingurs. This requires that the
misrepresentation of working hours leads to a ceagtlical bias, and therefore to an
understated cyclicality of the hourly wage measurBgvereux (2001) addresses the
measurement error in working hours, but supposas ttie clumping of reported working
hours at a certain hours level implies that thecyebcality of the average hourly wage is
overstated. Shin and Solon (2006) investigate the issu@sreported working hours and find

no evidence of a procyclical bias. They concludat tthere is indeed a tendency to
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undeestimate the cyclicality of average hourly wagebjclv could hence explain the non-
cyclicality of the wage measures in the estimabes/a.

Another possible reason why no wage cyclicalitjoisnd for most firm stayers in Germany
as opposed to findings for the U.K. and to somemxtor the U.S. is related to the problem
of selectivity. When workers leave employment, itiveages become unobservable and they
drop out of the sample. If these workers are thesamith a particularly strong (hypothetical)
wage procyclicality, the estimated cyclicality afdai wages for the remaining workforce
understates the true overall wage cyclicality. Efae, the composition bias might not only
be a problem when observing aggregate wage dataldmin micro-data analyses. It is quite
possible that the problem of sample selection Barsot as severe in studies on Anglo-
American labor markets, where unemployment wasasohigh as it has been in Germany
since the 1990s. In Germany, there is a much highapability that those workers whose
wages are strongly affected by the cycle are nothen sample due to unemployment or
economic inactivity. Hence, the high unemploymete ramong particular worker groups in
Germany might lead to an underestimation of theemegglicality, and even to the finding
that wages are not cyclical at all. As pointed lmptDevereux (2001), solving the problem of
selectivity requires variables that affect the vesik likelihood of being within an employer-
employee match, but not his wage. Such variablesxiremely difficult if not impossible to
find. Devereux (2001) refers to unsatisfactoryratits to solve the issue of sample selection

in the wage cyclicality literature.

The Phillips Curve

The specification in equation (1) is competing witie specification of the Phillips curve,
which establishes a negative relationship betwbendte othangein wages and thievel of
the unemployment rate. However, a simple test sstgdeby Card (1995) allows to check the
Phillips curve specification by decomposing thergein the unemployment rat); into the

level of current unemploymetht; and the lag of unemploymeldt 1

(4) AUy = pUs + Ui

If both current and lagged unemployment includedhie wage change equatioa,and )5 ,

are significant, of the same size, and of opposig@s, the present model is the preferred
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specification. The finding of a significant coeféat on current unemploymemnt, but an
insignificant coefficient on lag of unemploymem would support the Phillips curve
specification. Applying this test to the samples\abreveals approximately equal magnitudes
of the two unemployment coefficients with a negatmurrent unemployment effect and a
positive lagged unemployment effect on the changeages. This supports the specification
in the wage change equation (1). Showing wage amdiregs effects of current and lagged
unemployment, Table 6 presents exemplary resulthisfspecification test for the group of

salaried workers with unpaid overtime.

- Table 6 about here —

State Unemployment Rates

The finding that none of the hourly wage measurdsbés cyclicality apart from effective
wages for the group of salaried workers with unpaidrtime may be traced back to the use
of the national unemployment rate as cyclical \@da If regions within a country are
sufficiently heterogeneous, the change in the uhe@yngent rate at the national level might be
too aggregated and hence be inappropriate to mgreyclical shocks that affect wages in
various regions. Since regions in Germany exhilbgay heterogeneity, a disaggregated
cyclical variable might be a more suitable meadtifeherefore, an alternative specification
uses state unemployment rates instead of unemplayaméhe national level. The use of state
unemployment rates introduces more degrees ofdraedadto the second stage equation, and
allows to differentiate the time influence by meafisrear dummies rather than imposing a
linear time trend on the model (Hart 2006c). Howewbe specification with the state
unemployment rates as cyclical variable revealsnelass evidence for the procyclical
movement of real wages, and also leads to insgmfi effects of the change in
unemployment on monthly earninffsThis confirms the findings of Devereux (2001) foe

U.S. using state unemployment rates. He pointghamit“when year effects are included, the

1 Both unemployment and changes in unemploymeneédariite strongly between the West German states in
the observed time period. The biggest differencaioed between the state of Baden-Wirttemberg avith
unemployment rate of 5.4% and Bremen with 15.2%0i85 (7.8% and 18.3% in 2005), their changes in
unemployment in 1985 amounting to -0.2 and +1.49€Mhd +3.9 in 2005) respectively.

2 The coefficients are not reported here, but aeglae from the author on request.
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state unemployment rate captures the differencebancycle across states. Thus, it is not
surprising that the inclusion of year effects reshithe estimated cyclicality.”

0. Conclusion

Existing studies on the cyclicality of real wagencentrate on the U.S. and the U.K.
economies, which are acknowledged to be quiteliledabor markets. The aim of this study
was therefore to reveal whether previous findinfgprocyclical estimates for job stayers can
be validated for Germany, a labor market that isvkm as being relatively inflexible in terms
of wage setting and employment protection. A furtledjective of this study was to
investigate the cyclicality of a new wage measuhéctv has not been examined in the wage
cyclicality literature before. In addition to theasdard hourly wage rate and average hourly
wage earnings including overtime and bonus paymeffective wages were analyzed. These
take into account unpaid overtime, and are caledldty averaging total earnings over all
working hours. The effective wage is therefore ridl compensation of the total work done.
Using individual based micro-data from the Germani&Economic Panel Study (SOEP) for
the period 1984 to 2004, the cyclicality of thefféedent wage measures, and of two monthly
earnings measures was analyzed within employerayapl matches. When estimating the
reaction of the according wage measure to chamgdsei West German unemployment rate,
the two-step estimation technique and weightedt lseaqisares used by Devereux (2001) and

other previous studies were applied.

Despite the different nature of the German laborketa the findings are similar to previous
results for the U.S.. In spite of acyclical hourgal wages, hourly paid workers with
additional income from overtime pay had procyclivavements in their monthly earnings.
Hence, it seems that adjustments over the busoyess are realized through working hours
of hourly paid workers at relatively stable houvisages. For salaried workers who do not
change their employer, no cyclicality of the houviyage rates is found either. However,
salaried workers in the private sector who recai@ditional income from extra payments or
overtime had procyclical earnings, which are ofiginsize as in the U.S. (estimates of —0.7
to —1.0). Hence, acyclical base salaries are cahipatith procyclical overall earnings also

in the West German labor market. The overall corespgon of salaried workers seems to be
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adjusted over the cycle through extra paymentdy sgcbonuses. For the sample of salaried
workers with unpaid overtime, the effective wagéeréurns out to exhibit a strong and
statistically significant procyclicality. The wagéfect is as strong as —1.7 for employees with
extra payments in the private sector. This impilest the effective wage for those workers
decreased by 1.7% as reaction to a one point isergathe unemployment rate. Although
this effect is difficult to compare with averageunly wage effects found for the U.S., it is
reasonable to conclude that the West German lakemken displays comparable wage
flexibility for this worker group. This suggestsathhigher flexibility arises for workers with
wages above the union wage or not covered by ¢oéebargaining, as salaried workers with
unpaid overtime receive higher average earnings aam supposedly less likely to be covered
by union wage settin®. Hence, this results provides indirect support thee findings of
Devereux and Hart (2006) for the U.K., where wagelicality is much higher among
workers uncovered by collective bargaining. Morepwee strong procyclicality of effective
wages for salaried unpaid overtime workers suppthiés notion that unpaid overtime is
prevailing during recessions, and hence decredsesetil hourly compensation of the total
work done, when unemployment is rising. This mighatexplained by an increase in unpaid
overtime worked during downturns, when the worké&a'gaining position worsens due to a
higher risk of losing the job. In addition, thisasnsistent with the idea that the compensation

of overtime rather than the amount of overtime badjusts over the business cycle.

To sum up, for the majority of workers within emydn-employee matches, hourly wages do
not adjust to the cycle. Therefore, one might cotelthat sticky wages are indeed prevailing
in a relatively inflexible economy like in the Geamlabor market. This finding is consistent
with recent findings on the U.S. (Devereux, 20, in stark contrast to studies on the U.K.
labor market, where strong wage procyclicality job stayers was found (Hart, 2006a;

Devereux and Hart, 2006). However, while the nodlcslity of real wage rates should be a
property of macroeconomic models for the Germameuyy, it should be kept in mind that

both hourly paid and salaried workers with addiglomncome from overtime pay or extra

payments experienced procyclical earnings, whichevarongly procyclical particularly in

the private sector.

In addition to the research presented in this papsights should be gained from future work

on the cyclicality of real wagesver time The finding that real wage cyclicality differs

3 Unfortunately, this cannot be analyzed using tB&B, since the information on whether a workeoigeced
by collective bargaining is not available in theadt.
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strongly between different worker groups has heligertlentify main contributors of overall
wage variability, and raises the question as to hbe changing importance of these
contributors since the mid 1980s has affected wagdicality since then. Future research
should therefore be directed towards the analysisaw the cyclicality of wages varied over
time, and which factors may have contributed ts¢hehanges. The finding that per-period
earnings were cyclical for hourly workers onlyhiey received overtime payments, may give
rise to speculations on how the earnings cycligalgveloped as a result of the current trend
in changing overtime compensatittiThe decline in the fraction of paid overtime hoinrsill
overtime hours in Germany, which has been accoregatny more flexible working
arrangements, such as working-time accounts, meg lea to a weaker earnings cyclicality
for hourly paid workers within matches. On the othand, a decline in the prevalence of
traditional hourly and salaried methods of paymeatsl the increasing importance of extra
payments due to the implementation of new paymemeraes, such as incentive pay, might
have increased the procyclicality of both hourlyidpand salaried workers. The higher
reliance on incentive-based pay, as illustratedrigure 1, has given firms more scope to
adjust workers’ compensation to the business cyuid, might have increased overall wage
cyclicality. Finally, the fall in the fraction ofgid extra hours and the trend towards more
unpaid overtime in the German economy might hadetéean increasing procyclicality of
effective wages, particularly among salaried woskéfuture research on the cyclicality of
wages over time may hence be crucial to deriveigtieds on how real wages adjust over

future business cycles.

24 See Anger (2006) for an overview of the trendvartime hours and their compensation in Germany.
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Appendix: Figures and Tables

Figure 1: Proportion of Workers With Bonus Paymens and Share of Bonus
Payments in Monthly Base Earnings (West Germany)
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Source: SOEP, 1984-2005
Sample: Full-time male employees, age 20-60.

Figure 2: Real Wage and Unemployment Rate (West Gaany)
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Figure 3: Coefficients on Year Dummies: Hourly Pal and Salaried Workers
(within employer-employee matches, 1984-2004)
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Table 1: Descriptive Statistics: Sample Means an8tandard Deviations
(within employer-employee matches, 1984-2004)

Variable All workers Hourly paid workers  Salaried workers

Work experience
Year

With paid overtime
With extra payments
With unpaid overtime
Public sector

Monthly earnings

Basic earnings ¥(in €)
Earnings with overtime and
extra payments Y(in €)
Hourly wage

Standard wage W(in €)
Average wage W (in €)
Effective wage W (in €)
Earnings Changes

AlnYs
AlnY,

Wage Changes

A In W
Aln W,
Aln W,

Observations

19.61 (10.59)

1994.9 (6.0)

0.26
0.81
0.12
0.20

1,998 (918)
2,171 (1,042)

11.02 (5.20)
12.06 (5.92)
11.66 (5.32)

0.022 (0.192)
0.020 (0.185)

0.026 (0.208)
0.024 (0.198)
0.024 (0.205)

37,999

20.05(10.83)

1994.3(6.0)

0.40
0.78
0.02
0.08

1,641 (433)
1,758(477)

8.96 (2.41)
9.69 (2.67)
9.67 (2.67)

0.018(0.186)
0.016(0.179)

0.022(0.206)
0.020(0.194)
0.020(0.195)

20,017

19.13(10.30)

1995.F (6.1)

0.10
0.86
0.24
0.34

2,395 (1,128)
2,631(1,281)

13.32(6.38)
14.70(7.27)
13.89(6.52)

0.027(0.198)
0.025(0.191)

0.031(0.211)
0.029(0.202)
0.028(0.215)

17,982

Source: SOEP 1984-2005

Sample: West German full-time employees, age 2@@fa are weighted using population weights.
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Table 2: Wage and Earnings Cyclicality of Workerswithin Employer-Employee
Matches (1984-2004)

Monthly Earnings Hourly Wage
Basic With overtime and Standard Average  Effective
Sample (Sample Size) eamingS extra payments Wage Wage Wage
All workers -0.276 -0.450 0.059 -0.160 -0.265
(N: 37,999) (0.407) (0.394) (0.438) (0.421) (0.473)
Workers in the private  -0.502 -0.691 -0.044 -0.291 -0.384
sector (N: 30,251) (0.438) (0.429) (0.449) (0.435) (0.491)

Source: SOEP, 1984-2005
Sample: West German full-time employees, age 20-60
Note:  Robust standard errors in parentheses.

Table 3: Wage and Earnings Cyclicality of Hourly Riid Workers
(within employer-employee matches, 1984-2004)

Monthly Earnings Hourly Wage

Basic With overtime and Standard Average  Effective
Sample (Sample Size) earnings  extra payments wage wage wage
All workers -0.573 -0.695 -0.107 -0.297 -0.317
(N: 20,017) (0.593) (0.592) (0.590) (0.592) (0.602)
Workers with paid -1.008* -1.158** -0.434 -0.676 -0.729
overtime (N: 6,809) (0.484) (0.492) (0.506) (0.512) (0.512)
Workers with paid -1.043* -1.222** -0.410 -0.690 -0.740
overtime in the private (0.525) (0.526) (0.533) (0.534) (0.531)

sector (N: 6,466)

Source: SOEP, 1984-2005
Sample: West German full-time employees, age 20-60
Note:  Robust standard errors in parenthesegnifidant at 10%; ** significant at 5%;
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Table 4: Wage and Earnings Cyclicality of SalariedVorkers
(within employer-employee matches, 1984-2004)

Monthly Earnings Hourly Wage

Basic With overtime and Standard

Average  Effective

All workers 0.059 -0.174 0.245 -0.007 -0.207
(N: 17,982) (0.385) (0.339) (0.456) (0.403) (0.424)
Workers with extra 0.084 -0.135 0.213 -0.033 -0.154
payments (N: 14,157) (0.368) (0.345) (0.408) (0)386 (0.389)
Workers with extra -0.387 -0.671* -0.073 -0.386 -0.474
payments in the (0.396) (0.359) (0.473) (0.428) (0.449)
private sector (N:

10,015)

Workers with extra -0.732 -0.959* -0.370 -0.647 -0.393
payments and paid (0.615) (0.505) (0.607) (0.537) (0.602)

overtime in the private
sector (N: 2,611)

Source: SOEP, 1984-2005
Sample: West German full-time employees, age 20-60

Note: Robust standard errors in parenthesegnifgiant at 10%; ** significant at 5%;

Table 5: Wage and Earnings Cyclicality of SalariedVorkers with Unpaid Overtime

(within employer-employee matche$984-2004)

Monthly Earnings Hourly Wage
Basic With overtime  Standard Average  Effective
Sample (Sample Size) eal’nings and extra Wage Wage Wage
payment$
All workers -0.190 -0.646 0.245 -0.239 -1.244*
(N: 3,941) (0.376) (0.399) (0.589) (0.552) (0.706)
Workers with extra -0.215 -0.638 -0.005 -0.440 -1.332*
payments (N: 3,405) ) 356) (0.412) 0621)  (0599)  (0.738)
Workers with extra -0.273 -0.825 -0.156 -0.713 -1.705**
payments in the (0.459) (0.504) (0.762) (0.711) (0.797)
private sector (N:
2,607)

Source: SOEP, 1984-2005
Sample: West German full-time employees, age 20-60

Note: Robust standard errors in parenthesegnifgant at 10%; ** significant at 5%;
! Since the responses with respect to the compensattiovertime are mutually exclusive in the
SOEP questionnaire, these workers do not receiggime payments, as they indicated to work

unpaid overtime.
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Table 6: Wage and Earnings Effects of Current and.agged Unemployment of Salaried
Workers with Unpaid Overtime (with.employer-employee matches,1984-2004)

Monthly Earnings Hourly Wage
Basic With overtime and  Standard Average Effective
Sample Size: 3,941 earnings extra payments wage wage wage
Current -0.206 -0.628 0.220 -0.218 -1.268
unemploymentt (0.428) (0.421) (0.470) (0.456) (0.540)**
Lagged 0.174 0.664 -0.270 0.260 1.220
UnemploymentJ; -1 (0.445) (0.427) (0.482) (0.455) (0.551)**

Source: SOEP, 1984-2005

Sample: West German full-time employees, age 20-60

Note:  Robust standard errors in parenthesegnifsgant at 10%; ** significant at 5%;
! Since the responses with respect to the compensattiovertime are mutually exclusive in the
SOEP questionnaire, these workers do not receiggime payments, as they indicated to work

unpaid overtime.

Working Paper Series No 783



European Central Bank Working Paper Series

For a complete list of Working Papers published by the ECB, please visit the ECB’s website

(http://www.ecb.int)

745 “Market discipline, financial integration and fiscal rules: what drives spreads in the euro area government
bond market?” by S. Manganelli and G.Wolswijk, April 2007.

746 “U.S. evolving macroeconomic dynamics: a structural investigation” by L. Benati and H. Mumtaz, April 2007.

747 “Tax reform and labour-market performance in the euro area: a simulation-based analysis using the New
Area-Wide Model” by G. Coenen, P. McAdam and R. Straub, April 2007.

748 “Financial dollarization: the role of banks and interest rates” by H.S. Basso, O. Calvo-Gonzalez
and M. Jurgilas, May 2007.

749 “Excess money growth and inflation dynamics” by B. Roffia and A. Zaghini, May 2007.

750 “Long run macroeconomic relations in the global economy” by S. Dees, S. Holly, M. H. Pesaran and
L.V. Smith, May 2007.

751 “Alook into the factor model black box: publication lags and the role of hard and soft data in forecasting
GDP” by M. Baribura and G. Riinstler, May 2007.

752 “Econometric analyses with backdated data: unified Germany and the euro area” by E.Angelini
and M. Marcellino, May 2007.

753 “Trade credit defaults and liquidity provision by firms” by F. Boissay and R. Gropp, May 2007.

754 “Euro area inflation persistence in an estimated nonlinear DSGE model” by G.Amisano and O.Tristani,
May 2007.

755 “Durable goods and their effect on household saving ratios in the euro area” by J. Jalava and I. K. Kavonius,
May 2007.

756 “Maintaining low inflation: money, interest rates, and policy stance” by S. Reynard, May 2007.

757 “The cyclicality of consumption, wages and employment of the public sector in the euro area” by A. Lamo,
J.J. Pérez and L. Schuknecht, May 2007.

758 “Red tape and delayed entry” by A. Ciccone and E. Papaioannou, June 2007.

759 “Linear-quadratic approximation, external habit and targeting rules” by P. Levine, J. Pearlman and R. Pierse,
June 2007.

760 “Modelling intra- and extra-area trade substitution and exchange rate pass-through in the euro area”
by A. Dieppe and T.Warmedinger, June 2007.

761 “External imbalances and the US current account: how supply-side changes affect an exchange rate
adjustment” by P. Engler; M. Fidora and C.Thimann, June 2007.

762 “Patterns of current account adjustment: insights from past experience” by B.Algieri and T. Bracke, June 2007.

763 “Short- and long-run tax elasticities: the case of the Netherlands” by G.Wolswijk, June 2007.

ECB
Working Paper Series No 783
July 2007



764

765

766

767

768

769

770

771

772

773

774

775

776

777

778

779

780

781

782

783

“Robust monetary policy with imperfect knowledge” by A. Orphanides and J. C.Williams, June 2007.

“Sequential optimization, front-loaded information, and U.S. consumption” by A.Willman, June 2007.

“How and when do markets tip? Lessons from the Battle of the Bund” by E. Cantillon and P-L.Yin, June 2007.

“Explaining monetary policy in press conferences” by M. Ehrmann and M. Fratzscher, June 2007.

“A new approach to measuring competition in the loan markets of the euro area” by M. van Leuvensteijn,
J.A. Bikker,A. van Rixtel and C. Kok Sgrensen, June 2007.

“The ‘Great Moderation’ in the United Kingdom” by L. Benati, June 2007.
“Welfare implications of Calvo vs. Rotemberg pricing assumptions” by G. Lombardo and D.Vestin, June 2007.

“Policy rate decisions and unbiased parameter estimation in typical monetary policy rules” by |. Podpiera,
June 2007.

“Can adjustment costs explain the variability and counter-cyclicality of the labour share at the firm and
aggregate level?” by P. Vermeulen, June 2007.

“Exchange rate volatility and growth in small open economies at the EMU periphery” by G. Schnabl, July 2007.

“Shocks, structures or monetary policies! The euro area and US after 2001” by L. Christiano, R. Motto
and M. Rostagno, July 2007.

“The dynamic behaviour of budget components and output” by A. Afonso and P. Claeys, July 2007.

“Insights gained from conversations with labor market decision makers” by T. F. Bewley, July 2007.
“Downward nominal wage rigidity in the OECD” by S. Holden and F-Waulfsberg, July 2007.

“Employment protection legislation and wages” by M. Leonardi and G. Pica, July 2007.

“On-the-job search and the cyclical dynamics of the labor market” by M. U. Krause and T.A. Lubik, July 2007.

“Dynamics and monetary policy in a fair wage model of the business cycle” by D. de la Croix, G. de Walque
and R.Wouters, July 2007.

“Wage inequality in Spain: recent developments” by M. Izquierdo and A. Lacuesta, July 2007.

“Panel data estimates of the production function and product and labor market imperfections”
by S. Dobbelaere and J. Mairesse, July 2007.

“The cyclicality of effective wages within employer-employee matches: evidence from German panel data”
by S.Anger, July 2007.

ECB

Working Paper Series No 783
July 2007




ISSN 1561081-0

5

9771561108100




	The cyclicality of effective wages within employer-employee matches: evidence from German panel data
	ECB/CEPR Labour Market Workshop on “Wage and Labour Cost Dynamics”

	Contents
	Abstract
	Non-technical summary
	1. Introduction
	2. The Cyclicality of Real Wages
	3. Data
	4. Estimation Methods
	5. Results
	Hourly Paid Workers
	Salaried Workers
	Acyclical Wage Rates and Procyclical Earnings
	The Phillips Curve
	State Unemployment Rates

	6. Conclusion
	References
	Appendix: Figures and Tables
	European Central Bank Working Paper Series



