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wage, which takes into account unpaid overtime; amzhthly earnings, with and without
additional pay. None of the hourly wage measurdsbis cyclicality except for the group of
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Up to the early 1990s, macroeconomists consideradwages in the US and Europe to be
almost noncyclical, an idea based largely on ewidefrom aggregate time series analysis.
However, the use of longitudinal micro-data allowsearchers to follow the same workers over
time, and more recent micro-based studies have rshiost wages do in fact react to recessions
and expansions in a procyclical way. Solon etl8194) attribute the phenomenon that aggregate-
level wages show barely any cyclicality to compositeffects. They demonstrate that the
movement of real wages with the cycle is not visidblie to composition bias, which arises from a
higher share of low-skilled workers being employlding peaks. A number of studies have
found wage procyclicality, particularly for workendio change employers, but more recently also
for workers who stay with the same firm. Recentkvby Devereux (2001) and others reveals
that the cyclicality of real wages differs stronggtween salaried and hourly workers, as well as
among different wage measures, depending on whetretime and bonus pay are taken into
account.

This study analyzes the cyclicality of real houslgges and monthly earnings for full-time
employed male workers who stayed in the same firrf@érmany over the period 1984-2004. It
contributes to the literature on real wage cycligah several ways. Most important, it offers a
variety of different hourly wage measures and piesithe first analysis that explicitly takes into
account unpaid overtinteln addition to the standard hourly wage rate amarlly wage earnings
including overtime and bonus pay, the present sexpmines a third hourly wage measure,
which takes into account not only paid overtimet &#so unpaid working hours. To distinguish
this wage measure from hourly wage earnings, whieh only based opaid working hours
(standard hours and paid overtime), it is calldfe@ive wage” and calculated by averaging total
earnings over all working hours, i.e., standardripopaid overtime, and unpaid overtime. The
effective wage is therefore the real compensatfadhetotal work done. Previous studies on real
wage cyclicality have typically used the base wegje and a wage measure, where per-period
earnings are divided by working hours. However litleeature seems to be largely unaware of the

2



fact that studies differ in their inclusion of umghavertime hours, depending on the data source at
hand. Individual-based micro datasets that are Iwidsed in US studies (e.g., PSID) provide
information on actual hours worked, including adbid and unpaid) working hours reported by
workers, which enables one to calculate the effeattage. In contrast, studies that are based on
employer data (e.g., NESPD in the UK) do not caniaformation on unpaid hours, since this is
usually not recorded by employers, and their meastiaverage hourly earnings is calculated by
merely using standard working hours and paid owertiGiven that a considerable percentage of
workers report unpaid working hours (24 percerfutiftime salaried male workers in the sample
used in this study), it is essential to distinguisiween average hourly earnings and effective
wages. Especially in relatively rigid labor markeigh the presence of strong unions, unpaid
overtime may be a way to get around collective diaigg to ensure wage flexibility. The authors
of most studies refer to “average hourly earnirigdépendent of whether they include or exclude
unpaid overtime (see literature review in the neattion). While the UK studies (Hart, 2006;
Devereux and Hart, 2006) rely on contractual ouaoivorking hourexcludingunpaid overtime,
i.e., average hourly earnings, the US studies, (Bgyereux, 2001) use contractual or actual hours
including unpaid overtime, i.e., effective wage rates. Hosvestudies that are based on different
wage measures may be difficult to compare. Herig paper analyzes the cyclicality of different
hourly wage measures and contributes to the liszaby revealing whether differences in
previous estimates for the UK and the US have rarthes to discrepancies in the hourly wage
measures used.

Second, this study uncovers potential sources afwage cyclicality by comparing the
cyclicality of the different hourly wage measuresscribed above and of two additional monthly
wage measures: basic monthly earnings and totainggr (including overtime pay and bonuses).
Hence, possible sources of wage variation at botargms—working hours and pay
components—are taken into account. The cyclicadityhourly wages may be generated by
cyclical movements of 1. standard working hoursd pevertime hours, unpaid overtime hours
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and/or 2. standard wages, overtime pay, bonusesnAqg is evident that distinguishing between
hourly wage measures with and without includingaidpvertime is crucial, since unpaid extra
hours allow the effective wage a potentially greéiexibility. By comparing five different wage
measures, this study complements previous analyegsmade first attempts to compare the
cyclicality of different hourly and monthly wages.q., Devereux, 2001). At the same time, it
provides evidence on differences in the cyclicdidwor of paid and unpaid hours. Moreover,
this paper may help to reconcile some of the applgreontradictory previous findings and
explain differences in wage cyclicality across does, since past studies on this issue have
relied on different measures of hourly and montihages.

Third, this study provides first evidence for Genyausing individual based micro-data
from the German Socio-Economic Panel Study (SOBP}He period 1984 to 20G4Previous
papers mainly concentrate on the US and the UKrlatarket, which are acknowledged to be
quite flexible in terms of wage-setting and job ntibp The objective of this study is to reveal
whether previous findings can be validated for leotamarket that is known to be relatively
inflexible. It is quite possible that labor markegidities, which may stem from the presence of
unions or from employment protection legislatioffeet the sensitivity of real wages to the
business cycle. Hence, this study complements teesparch on Portugal (e.g., Martins, 2007)
and Italy (Peng and Siebert, 2008) by investigativigether findings of previous studies on
Anglo-American economies can be transmitted to megelated economies.

The analysis of effective wage cyclicality is imfaont to obtain a more accurate picture of
real wages and a better understanding of the detation of wages, bonuses, and working hours,
and their adjustment over the business cycle. Bgomposing overall wage cyclicality by
different worker groups and identifying the maimudutors of overall wage variability, one can
derive predictions of how real wage adjustmentshtigvolve over future business cycles.
Moreover, understanding the cyclical behavior ahbweages and working hours is crucial for the
development of macroeconomic models. The preseiaty sbrovides micro-based evidence on

4



whether sticky wages are prevalent in a relativielijexible economy, and whether wage
cyclicality should be considered in macroeconomiodeis when modeling regulated labor
markets.

Although recent developments in US and Europeaorlatarkets have led researchers to
stress the importance of worker flows and to forwuseasingly on the wages of newly hired
workers, the present study concentrates on wagksvamployer-employee matches. The main
reason is its focus on the comparison of diffeveage measures and on the cyclicality of various
hours and pay components. Bonuses have becomasimgey important in recent years and are a
core component of this analysis. However, as walldescribed in the data section below, data
restrictions in the SOEP (as in other datasetshakallow the use of reliable job-specific
information on bonuses for newly hired workers. Tdyelicality of wages within employer-
employee matches should hence be seen as a lowed bar the cyclicality of firm movers, since
wage cyclicality is known to be stronger among giangers (e.g., Devereux and Hart, 2006).
However, the present analysis allows direct conspariof the results with findings on firm
stayers from previous research (e.g., Devereux12@ad provides a useful starting point for

complex analyses on job stayers and movers basegpmopriate data.

|. THE CYCLICALITY OF REAL WAGES

Macroeconomists long agreed that real wages aldestaver the business cycle. This
belief was based on evidence from aggregate timessand considered as a stylized fact. Hence,
theoretical macroeconomic models, such as effigiamage theory or the theory of implicit
contracts, evolved to explain the non-cyclicalifyn@ges in the presence of a large variability in
employment. However, disaggregated data has raldade the weak cyclicality of wages arises

from the changing composition of the workforce otrex business cycle. The higher percentages
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of low-skilled workers employed during peaks cawsges to be averaged over larger shares of
workers with lower earnings potential than is tasecin periods of low employment. Through the
use of longitudinal micro-data, however, researsltan follow the same workers over time, and
more recent micro-based studies have shown thaésviagact react to recessions and expansions
in a procyclical way. Solon et al. (1994) were fhet to stress the importance of this effect,
showing that the countercyclical composition biasaeals the movement of real wages with the
cycle. The consensus in the literature using USovdata was that a year-to-year increase in
unemployment by ten percent reduces wages of mailkens by almost one percent (Bils, 1985;
Rayack, 1987; Blank, 1990; Solon et al., 1998}udies that differentiate between workers who
stay with their jobs and those who change jobsalkedeespecially strong wage procyclicality for
workers who change employers (Bils 1985, Shin 1894)

Table 1 provides an overview of recent studies eal wage cyclicality in the US and
Europe. In the US, substantial wage procyclicdiig also been found for firm stayers (Shin and
Solon 2007, Shin and Shin 2008). In contrast, Dawer(2001) finds weak evidence of wage
procyclicality within employer-employee matchesngsdata on male firm stayers from the Panel
Study of Income Dynamics (PSID). However, he revdghht hourly paid workers experience
procyclical earnings movements despite acyclicafjeveates. Moreover, salaried workers are
found to earn acyclical salaries, but procyclicangngs if they receive bonuses or overtime pay.
Swanson (2007) does not differentiate between nsoased stayers, but confirms Devereux’s
(2001) finding of acyclical straight-time hourly ges for the US. Micro-based panel studies on
the UK confirm the procyclicality of real wages. iH§2006) uses the British New Earnings
Survey Panel Data (NESPD) and finds that real wagestrongly procyclical for both full-time
job stayers and job movers, with stronger wageamsigeness than previously found for the US.
A more detailed analysis by differentiating betweeithin-company job movers, between-
company job movers and job stayers is provided eyePeux and Hart (2008)They find wages
of job stayers to be strongly procyclical, althoubk procyclicality is more pronounced among
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internal movers, and strongest among external nsoveecent studies on Southern Europe
confirm these findings. Martins (2007) shows thdemal movers display higher cyclicality than
firm stayers in PortugdPeng and Siebert (2008) find a considerable piimaity of real wages
for stayers in Northern Italy, which they reporti® even higher than in the US and the UK.

As can be seen in Table 1, the most widely usecewagasures are base wage rates and
per-period earnings divided by working hours. Whihe UK studies use firm-based data to
calculate average hourly earnings (total earningsled by total paid working hours), existing
US studies use individual-based micro-data andorlgffective wages (total earnings divided by
total paid and unpaid working hours). As is evidertne of the studies explicitly differentiates
between paid and unpaid overtime hours. This, hewesould be important if there are worker
groups for whom unpaid hours noticeably decreasestfective hourly wage. As summarized in
Table 1, some of the studies have identified orertand bonus pay as a source of real wage
cyclicality. In addition to these two componentstatfal worker compensation, unpaid working
hours could be a way to adjust hourly wages andtldoence affect the movement of wages over

the business cycle.

— Table 1 about here —

1. DATA

The data used in this study were made availabléhbyGerman Socio-Economic Panel
Study (SOEPY.| use data from 1984 to 2005 on workers aged 260tdrom West Germany,
excluding Berlin’ To ensure comparability of the results with thésen previous studies, the
focus is on male full-time employees within emplegenployee matches holding single jdBs.

The sample contains only full-time workers with kdeed monthly earnings of at least 500 euros



in order to exclude observations with implausildyvlincomes. Short-time workers and those
working less than 30 hours per week are also erdutiom the study* Respondents with
missing information on earnings, working hoursptirer variables included in the estimations are
also dropped from the sample. In the unbalanceélpanly respondents who participated in at
least two waves of the survey are included in otdelbe able to observe changes in their real
wages. When an employment spell is interrupted fgmployment or economic inactivity, an
individual drops out of the sample, but is pickgdagain in later years if re-employed. In total,
the sub-sample consists of 37,999 person-year \dis@&ts.

The SOEP provides not only information on monthlgsg earnings including overtime,
but also on bonuses such as Christmas bonusedahgiay, income from profit-sharing, and
other bonuses. Bonuses have become increasinglgrtiamp in recent years, and have been
shown to significantly contribute to the procyclinaof earnings in the US (Devereux, 2001). In
the SOEP, information on bonuses is collected sp&otively on the year prior to the interview.
Hence, observations in 2005 are only used to xetrieformation on bonuses in 2004. Data on
bonuses is collected on an annual basis and canriverted into monthly pay.However, since
the retrospective information on bonuses can oelyatiributed to the specific jobs of workers
who have not changed their employer (during the)ydé@nuses cannot be identified for movers
within the SOEP. This is the main reason why thislyg concentrates on firm stayers, for whom
this condition is met. As a result of the surveide, information on monthly earningsd
bonuses is only available for workers who haveigpdted in the survey for two consecutive
years. Hence, workers have to participate in thgesufor at least three waves to ensure that
changes in their real wagascluding bonusexan be observed. As a result, the inclusion of
bonuses in this study leads to a sizeable reduatfoabout ten percent in the sample size.
However, since additional pay is considered to playmportant role in the analysis of real wage
cyclicality, observations lacking this informatiane dropped. Figure 1 shows that the importance
of bonus pay has been increasing in Germany: nigttba proportion of workers with bonus pay

8



but also the average share of bonus pay in mobtdg earnings has risen sharply since the mid-

1980s.

— Figure 1 about here —

All earnings are deflated using the West GermansGomer Price Index (the base year
used in this study is 1984). The SOEP asks suregyondents for detailed information on their
working hours. Workers provide information on thewntractual hours and on their actual
working time, i.e., theaverage number of hours they usually work per week, ingigd
overtime* If workers indicate that they work overtime, theye asked for the form of
compensation for these extra hours, whether overgiay, time off in compensation for overtime,
or no pay at alt> This makes it possible to distinguish among camr@ hours, paid overtime
hours, and unpaid overtime hours in the analysis.

Three different wage measures are generated bginvearnings from various sources by
the respective working hours. First, the standaodrly wage rate is defined as pay per
contractual working hour. Hence, monthly gross e have to be calculated net of overtime
pay® Dividing these adjusted monthly gross earningsdmtractual working hours then yields
the standard hourly wage. Second, average hounhyngg including overtime and bonus pay are
calculated by dividing total earnings, i.e., mowptearnings including overtime pay and monthly
bonuses, by alpaid hours, i.e., contractual hours and paid overtilng, not unpaid working
hours!’ Third, a wage measure is introduced, which takés account not only paid overtime,
but also unpaid working hours. Hence, effective @gagre calculated by averaging total earnings
over all working hours, i.e., standard hours, paertime, and unpaid overtint Taking into
account all working hours is particularly importaior those workers with excessive unpaid

working time, for whom the standard or average wagggstates the actual hourly compensation.



It has already been shown that unpaid hours malyttea substantial wage drift for some worker
groups®®

Depending on the cyclicality of overtime and borsjsbe average and the effective wage
could be more cyclical or less cyclical than thengfard wage rate. Since economic reasoning and
evidence from previous studies gives us groundsstume that bonuses and paid overtime are
procyclical, average earnings are expected to bee reensitive to the business cycle than the
standard wage rate. The expectation with respettiet@yclicality of the effective wage is not as
straightforward. On the one hand, overtime houesganerally expected to increase during or at
the beginning of phases of expansion, when laboragie is high or starts to rise. If unpaid hours
behave similarly to paid extra hours, this poirdsthiie procyclicality of unpaid overtime and
causes effective wages to be less procyclical tharage wage earnings. On the other hand,
workers could increase their overtime hours in gewh unpaid work during recessions, when
their bargaining position worsens and their riskjad loss is higher. In the latter case, the
effective wage is expected to be even more pramgicthan average wage earnings. The same
impact on the cyclicality of the effective wageolstained if the amount of overtime hours worked
was stable over the business cycle, but overtime soanpensated for in periods of expansion,
and not in recessions. This would imply that metbl compensation form of extra work adjusts
to current business cycle conditidfis.

In addition to the three different wage measures,dyclicality of monthly earnings, of
both basic earnings and those including overtinte lmnuses, will be analyzed below. Monthly
earnings have the advantage of avoiding any peafehtas from measurement error in hours
worked if these are inaccurately quantiffdd.

In the literature on real wage cyclicality, natibnaemployment has been used widely as
a measure of the business cycle. In line with pnevistudies, wage cyclicality is measured as the
reaction of the workers’ wages to changes in thest@&erman unemployment rate, which is
provided by the Federal Statistical Office and rete registered unemployment. Figure 2 shows
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the standard hourly real wage for the years 19820ftb and the West German unemployment
rate?? While the cyclicality of unemployment is clearlisible, the real wage averaged over all
workers in the sample described above shows bargycyclical behavior, but a fairly steady

upward trend.

- Figure 2 about here —

Again, to ensure comparability with the resultsnirgrevious research, the control
variables included are work experience, its squen®, and its cubic term. Weighted summary
statistics are provided in Table 2, which separdibes sample according to the types of pay
workers receive. It is obvious that the remuneratiliffers strongly between hourly paid and
salaried workers. Whereas 40 percent of the hquaig workers in the sample received overtime
payments, only 10 percent of salaried workers weckifinancial compensation for their extra
work. The percentage of employees with bonuseslisslightly higher among salaried workers,
but a comparison of monthly earnings reveals thktred workers receive clearly higher bonus

pay, which leads to a higher discrepancy betwesit le@rnings and overall earnings.

- Table 2 about here —

The relatively high share of salaried employeeshwinhpaid overtime (24 percent)
indicates that the effective wage measure may leeaet particularly for this worker group. A
comparison of the wage measures of salaried worgleosvs that taking into account unpaid
working hours leads to a significant drop in théeetive wage compared to the average wage
rate, which only considers paid working hours. émtcast, the average wage and effective wage
rate are identical for hourly paid workers, amonbgom the percentage of unpaid overtime
workers is only 2 percent. Furthermore, the talidpldys mean changes in real earnings and in
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real wages, which are both expressed in logarittaaghey are used in the later analysis. The
changes in earnings and wages are comparablediegsmiof whether overtime pay, bonuses, or
unpaid working hours are taken into account, bey thre significantly larger for the group of
salaried workers. The high standard deviationscatéi a wide distribution in earnings and wage
changes. Both pay cuts and pay increases werevelser the sample. With “no wage change”
being defined as a change in real hourly wage ltvweo years within the bounds of +/- 1
percent as in Devereux and Hart (2006), 55 peraesalaried workers in the sample experienced
an increase in their standard hourly real wage,red® 35 percent experienced a wage cut.
Among hourly paid workers, 41 percent suffered duction in real wages, whereas 52 percent
enjoyed a wage increa&These numbers compare to 51 percent of male (E2meof female)
job stayers in the UK who experienced a wage irsgréa 1997, and to 29 percent (males) and 27

percent (females) who suffered a reduction in theat wages (Devereux and Hart, 2006).

[11. ESTIMATION METHODS

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

equation:
Alnwy = aq + a,AU; + a3 X + agt + & Q)

wheredln w; is the change in the natural logarithm of workereal wages in yedrcompared to
yeart-1. AU; represents the year-to-year change in the natigabkt German) unemployment
rate; Xi; is a vector of worker characteristics, which corgaa cubic in work experiencejis a
linear time trend; and is the error term. The parameter of main inteieab, which is negative

if wages react to changes in unemployment in ayotmal way. The regression model is kept
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deliberately parsimonious to ensure comparabiliithvether studies, which likewise include
polynomials of experience as only exogenous vagblhe inclusion of a cubic in tenure as
additional worker characteristics—as done by Dawef@001) for job stayers and in some of the
other previous studies—did not seriously affect tbgults, nor did the inclusion of additional
controls for worker characteristics. According tod et al. (1994), the problem of composition
bias can be avoided in two ways. First, by reshgcthe sample to a balanced panel. This would
imply the assignment of fixed weights to the sanwekers over time. However, the requirement
that one must have a wage observation for everkevan each year from 1984 to 2004 would
shrink the sample substantially. Second, in lindh\iievereux (2001) and other previous studies,
an unbalanced panel design can be used. Equajiaorffrols implicitly for wage effects of time-
invariant worker characteristics, as these areedetiut in the measurement of year-to-year
changes.

The estimation of the model above by conventiondinary least squares (OLS) may lead
to the underestimation of the standard errors hmmon group errors are not accounted for
(Moulton, 1990). To avoid this problem, Solon et(&P94), Shin (1994), Solon et al. (1997), and
Devereux (2001) used a two-step estimation teclenidbe first stage estimates the change in log
wages on the vector of worker characteristics amg/ear dummies using OLS. In the second
stage, the coefficients on the year dummies oldaimehe first step are regressed on the change
in unemployment and on a linear time trend. Dever@001) suggests estimating the second
stage by using weighted least squares (WLS), wtiereveight for each year’s observation is
derived from the number of individual observatiam$hat given year. As mentioned in Devereux
(2001), consistent estimates are also obtainedsimgiGeneralized Least Squares (GLS), which
has been shown to yield similar results. For thes s comparability with previous studies, the
two-step technique of Devereux (2001) will be agqblin the present study. In the first step, the

following equation is estimated by OLS:
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T
Alnwg = B+ Bo Xy + 2 @D, + & (2)
t=1

whereD; represents the vector of year dummies which equadsif the observation is from year

t, and zero otherwis®.In the second step, the estimates of the time QUnrmiabIeség from (2)

are picked up and regressed on the change in uogmeht and the linear time trend:
@ =0+ AU, + 35t + Uy (3)

The second-step equation is estimated using WL, thie weights being derived from
the number of individual observations in each y&ae change of the log wages is multiplied by
100. This enables one to interpret the estimatedficeents on the change in unemployment as

percentage change in the wage as reaction to paneincrease in the unemployment rate.

V. RESULTS

Table 3 shows the real earnings and hourly wagécality for all employer-employee
matches (first row), and for those workers emploiyethe private sector (second rof)While
basic monthly earnings of all firm stayers exhimibcyclical movements, earnings react more
strongly to the cycle when overtime pay and bonasegaken into account. Both average hourly
earnings and the effective wage display a modestygticality, where the cyclicality of the
effective wage is more pronounced. This may berst fndication of unpaid overtime being
countercyclical, and hence decrease the effectagewparticularly during recessions. However,
all estimates are very noisy and not statisticsiliyificant. Excluding public sector workers leads
to a slightly higher procyclicality of both monthgarnings and hourly wage rates, but again the
estimates are not significantly different from zdrothe following, the earnings and hourly wage

cyclicality will be estimated separately for houggid and salaried workers. Figure 3 shows plots
14



of the estimated coefficients on the year dummgssrest the change in unemployment for some

of the sub-samples analyzed below.

- Table 3 about here —

Hourly Paid Workers

The earnings and hourly wage cyclicality for houplgid workers who do not change
employers is shown in Table 4. Compared to themegéis for all workers in Table 3, the
procyclicality of both earnings and hourly wageslightly more pronounced among employees
who are paid on an hourly basis. In the full sanfptet row), the estimates are again very noisy
and not statistically significant. However, whernlyoworkers with overtime pay are considered
(second row), the coefficients on the change irmpieyment are not only higher than in the full
sample, but also statistically significant in tteéimates of monthly earnings. A one point increase
in the West German unemployment rate is associattéd a reduction in basic earnings by 1
percent and with a decrease in overall earningsidimey overtime pay by about 1.2 percent for
workers in this sample. Paid overtime hence exhiprocyclical behavior, being higher during
upswings when labor demand is rising. The procgtiti of earnings is only slightly higher for
hourly paid workers in the private sector (thirdvjpand still significant at the 10 percent and 5
percent levels. The size of these earnings effeatemparable with an earnings procyclicality of
about 1.9 percent for job stayers in the US withertra job (Devereux, 2001). All measures of
the hourly wage rate exhibit procyclical signs, the estimates are not statistically different from
zero. Although the hourly wage of all workers shawessignificant cyclicality regardless of the

wage measures considered, hourly paid workers owtrtime pay experience procyclical per-
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period earnings movements. This may indicate tlifistments over the business cycle are

realized through working hours at relatively staideirly wages.

- Table 4 about here —

- Figure 3 about here —

Salaried Workers

Table 5 displays results for workers that are regnated with a monthly salary. The
earnings and hourly wage effects are shown fofuhesample of salaried workers (first row), for
those who receive bonuses (second row), for wonkéls bonuses in the private sector (third
row), and for those with bonuses and overtime pathé private sector (fourth row). As in the
sample of hourly paid workers above, none of therlyovage measures seems to react to the
business cycle in any of the four sub-samples. ddefficients on the change in unemployment
are neither of economic nor of statistical sigmifice. Likewise, workers in the full sample of
salaried workers and in the sample of workers Wwithuses did not have procyclical earnings.
However, when workers employed in the public seeie omitted, a statistically significant
procyclical effect is found for monthly earningsclumding overtime and bonuses. This
procyclicality is even more pronounced when thenesdes are restricted to employees in the
private sector who received overtime payments. ritwrall earnings were reduced by about 1
percent in reaction to a one point increase inutt@mployment rate. As for hourly paid workers,
paid overtime of salaried workers is found to exhgrocyclical behavior. The size of this
earnings effect is comparable to the procyclicadityearnings found by Devereux (2001) for US

job stayers with a single job and with non-salargoime (coefficient of —0.95, significant at the 5
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percent level). The finding of Devereux (2001) tkataried workers in the US earn acyclical
salaries but procyclical earnings if they receiomises or overtime pay is hence confirmed for

the West German labor markét.

- Table 5 about here —

Next, the sample is restricted to salaried empley®ko work unpaid extra hours. For
these workers, monthly earnings are unaffecteddmgdr working hours, as they receive no
financial compensation for their extra work. At theme time, the hourly real compensation for
total work done is reduced with every additionapaid hour worked’ The hourly wage and
earnings cyclicality for the group of salaried wenk with unpaid overtime is presented in Table
6, which shows results for the full sample (firetv), for those workers with bonuses (second
row), and for those with bonuses, excluding pub&ctor workers (third row). In contrast to the
results for all salaried workers, the unemploynafficients in the monthly earnings estimates
are not statistically significant for any of thebssamples. However, the effective hourly wage is
clearly more procyclical than the standard wage #mel average wage rate in all of the
specifications, and most strikingly, the procydiiyeof the effective wage is statistically differe
from zero. Hence, for the sample of unpaid overtimoekers, the effective wage procyclicality is
of both economic and statistical significance. Ae @oint increase in the unemployment rate
reduces the effective wage of salaried workers witipaid overtime by 1.2 percent, and by

slightly more for those workers with bonuses.

- Table 6 about here —

The strongest real wage procyclicality is obseraetbng workers with bonuses in the

private sector, whose effective wage decreased bpdrcent in reaction to a one point increase
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in unemployment. The size of this wage effect isregtronger than that found in the US for
salaried job stayers (coefficient of —1.5 in Shimal &olon, 2007) and for salaried job stayers with
non-salary income (-0.8 in Devereux, 200%Yhe strong procyclicality of effective wages for
unpaid overtime workers refutes the hypothesisuhgagid overtime is prevalent during phases of
expansiorf’ Unpaid hours show behavior that is exactly theosfip of the movement of paid
overtime, which has been shown to increase durpsyvings, when the demand for (paid) labor
increases. The effective compensation of worker® wigularly do unpaid overtime may
decrease during recessions, either because theasetheir unpaid overtime hours in the face of
rising unemployment, or because their compensatisnongoing overtime work has been

adjusted to current business cycle conditions.

Acyclical Wage Rates and Procyclical Earnings

The finding that earnings exhibit procyclical mowents over the business cycle despite
acyclical hourly wage rates for most hourly paidl asalaried workers might be attributed to
different causes. One explanation for the discrepdretween the cyclicality of hourly and per-
period compensation was already mentioned abowkredars to the adjustment of working hours
over the business cycle, which might lead to earyclicality in the presence of stable hourly
wages. Second, the finding that hourly wages ekhibi cyclicality might be attributed to a
measurement error in the reporting of working hotites requires that the misrepresentation of
working hours leads to a countercyclical bias, Hretefore to an understated cyclicality in the
hourly wage measures. Devereux (2001) addressemdhsurement error in working hours. He
hypothesizes that the clumping of reported workingrs at a certain hour levels implies that the
procyclicality of the average hourly wageaseistated. Shin and Solon (2007) investigate the

issue of misreported working hours and find no emi of a procyclical bias. They conclude that
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there is indeed a tendencyundeestimate the cyclicality of average hourly wagekiciv could
hence explain the non-cyclicality of the wage measin the estimates above.

Another possible reason why no wage cyclicalityfasnd for most firm stayers in
Germany in contrast to findings for the UK and tome extent for the US is related to the
problem of selectivity. When workers leave a jdieit wages become unobservable and they
drop out of the sample. If these workers are thesomith a particularly strong (hypothetical)
wage procyclicality, the estimated cyclicality afat wages for the remaining workforce will
understate the true overall wage cyclicality. Thaes the composition bias might be a problem
not only when observing aggregate wage data, lsotial micro-data analyses. It is possible that
the problem of sample selection bias is more sewethe present study than in the studies on
Anglo-American labor markets, where unemploymers hat been as high as in Germany since
the 1990s. In Germany, there may be a higher pilityathat those workers whose wages are
strongly affected by the cycle are not in the samgle to unemployment or economic
inactivity.>® Hence, the high unemployment rate among particwiarker groups in Germany
might lead to an underestimation of the wage catiti, and even to the finding that wages are
not cyclical at all. As pointed out by Devereux @2 solving the problem of selectivity requires
variables that affect the worker’s likelihood ofifge within an employer-employee match, but not
the worker’'s wages. Such variables are extremdficdlt if not impossible to find. Devereux
(2001) refers to unsatisfactory attempts to solve issue of sample selection in the wage

cyclicality literature®

The Phillips Curve

The specification in equation (1) is competing wiike specification of the Phillips curve,

which establishes a negative relationship betwhemndte othangein wages and thievel of the
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unemployment rate. However, a simple test suggdsye@ard (1995) allows us to check the
Phillips curve specification by decomposing thengein the unemployment ratétJ; into the

level of current unemploymehkt; and the lag of unemploymeldt 1:

AUy = Uy + Ui 4)

If both the current and lagged unemployment inaluchethe wage change equatighand s, are
significant, of the same size, and of opposite sigihe present model is the preferred
specification. The finding of a significant coeféat on current unemploymeng, but an
insignificant coefficient on lag of unemployment would support the Phillips curve
specification. Applying this test to the samples\abreveals approximately equal magnitudes of
the two unemployment coefficientg, and )5, with a negative current unemployment effect and a
positive lagged unemployment effect on the changeages. This supports the specification of
the present model. Table 7 presents results ofgbexification test for the group of salaried

workers with unpaid overtime.

- Table 7 about here —

V. CONCLUSION

Previous studies on the cyclicality of real wagesehfocused on the US and the UK,
which are known to have extremely flexible laborrkess. One of the aims of this study was
therefore to reveal whether previous findings odgyclical estimates for job stayers can be
validated for Germany, whose labor market is knoavbe relatively inflexible in terms of wage
setting and employment protection. A further objextof this study was to examine potential
sources of real wage cyclicality. This was achielsgccomparing different hourly and monthly
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wage measures that have not been examined togetiuey other single study to date. In addition
to the standard hourly wage rate and average heartyings including overtime and bonus pay,
effective wages were analyzed. These take unpagdtioe into account and are calculated by
averaging total earnings over all working hours.e Téffective wage is therefore the real
compensation for the total work done and correspdndthe hourly wage measure previously
used in US studies. Using individual-based micrtadeom the German Socio-Economic Panel
Study (SOEP) for the period 1984 to 2004, the cwtily of these different wage measures and of
two monthly earnings measures was analyzed withipl@yer-employee matches. To estimate
the reaction of each wage measure to changes Wés¢ German unemployment rate, | used the
two-step estimation technique and the method ofjmted least squares as used by Devereux
(2001) and others.

Despite the unique nature of the German labor matke findings were similar to
previous results for the US. In spite of acyclibalurly real wages, hourly paid workers with
additional income from overtime pay showed pro@alimovements in their monthly earnings.
Hence, it seems that adjustments over the busoyess are achieved through working hours of
hourly paid workers at relatively stable hourly wagFor salaried workers, no cyclicality of the
hourly wage rates was found either. However, sadaworkers in the private sector who receive
additional income from bonuses or overtime had yolcal earnings, which are of similar size to
the US (estimates of —0.7 to —1.0). Hence, acyldiiaae salaries are compatible with procyclical
overall earnings in the West German labor marketels The overall compensation of salaried
workers seems to be adjusted over the cycle thrdiffgrent forms of extra pay such as bonuses.

For the sample of salaried workers with unpaid twer, the effective wage rate turns out
to exhibit a strong and statistically significamogyclicality. The wage effect is as strong as —1.7
for employees with bonuses in the private sectbrs Tmplies that the effective wage for these
workers decreased by 1.7 percent in reaction toeapmint increase in the unemployment rate.
Since the effective wage measure is identical ® wlage measure used in US studies, it is
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reasonable to conclude that the West German lalaokehdisplays comparable wage flexibility
for this worker group. This suggests that highekihility results for workers with wages above
the union wage or not covered by collective barngairagreements, since salaried workers with
unpaid overtime receive higher earnings on aveeagkare less likely to be covered by union
wage setting agreements. This result provideseotisupport for the findings of Devereux and
Hart (2006) for the UK, where wage cyclicality isiam higher among workers not covered by
collective bargaining agreements. Moreover, thensfrprocyclicality of effective wages for
salaried unpaid overtime workers supports the notimt unpaid overtime is prevalent during
recessions, when unemployment is rising, and hdeceeases the real hourly compensation of
the total work done. This might be explained byirarease in unpaid overtime worked during
downturns, when workers’ bargaining positions worgee to a higher risk of losing the jobs.
This is also consistent with the idea that overtimag rather than the total amount of overtime
hours adjusts over the business cycle.

In terms of explaining the higher wage cyclicalitythe UK than in the US, as reported by
previous research, the findings for Germany do sugport the hypothesis that different wage
measures are responsible for the discrepanciesbattiie two countries. For salaried workers in
Germany, including unpaid overtime (as in US stsidikeads to higher and not to lower
procyclicality than when excluding unpaid overtinfas in UK studies). The stronger
procyclicality of average hourly earnings in the H& compared to effective wages in the US,
can only be explained by procyclical unpaid houhsless the cyclicality of unpaid overtime goes
in opposite directions on the German labor maitkat ton the Anglo-American labor markets, the
use of different wage measures in US and UK studasiot explain the differences in wage
cyclicality.

To sum up, hourly wages of the majority of workesithin employer-employee matches
do not adjust to the cycle. Therefore, one migimctade that sticky wages are indeed prevalent
in a relatively inflexible economy like the Germktor market. This finding is consistent with
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recent findings on the US (Devereux, 2001), bustark contrast to studies on the UK, where
strong wage procyclicality for job stayers has biemd (Hart, 2006; Devereux and Hart, 2006).
However, while the non-cyclicality of hourly realage rates should be a property of
macroeconomic models for the German economy, itilshioe kept in mind that both hourly and

salaried workers with additional income from ovweki pay or bonuses experienced procyclical
monthly earnings, which were strongly procyclicgpecially in the private sector.

Building on the findings presented in this paperufe research should answer the
question of how real wage cyclicality change&r time The finding that real wage cyclicality
differs strongly among worker groups has helpedlémtify main contributors to overall wage
variability, and raises the question of how thengiag importance of these contributors since the
mid-1980s has affected wage cyclicality since thims is crucial to derive predictions on how
real wages adjust over future business cycles.a\deripay components, such as bonuses and
overtime pay, as well as flexible working hours &kely candidates for generating cyclical

movements of real wages.
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FIGURESAND TABLES

Figure1: Proportion of Workerswith Bonus Pay and the Per centage of Bonus Pay in
Monthly Base Earnings (West Ger many)
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Source: SOEP, 1984-2005
Sample: Full-time male employees, aged 20-60.

Figure 2: Real Wage and Unemployment Rate (West Ger many)
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Figure 3: Coefficientson Year Dummies: Hourly Paid and Salaried Workers
within Employer-Employee M atches, 1984-2004
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Table1l: Recent Studieson Real Wage Cyclicality

Authors (Date) Country Period Wage Measures Sample Summary of Findings

(Journal) (Dataset)

Shin and Shin (2008) U.S. 1974-1991  -Effective wage rate Firm stayers -Pebicgl wages

(Macroecon Dynam) (PSID)

Devereux (2001) U.S. 1970-1992 -Base wage rate Firm stayers -Procyclical average hourly earningsowrly paid workers despite acyclical wage rates

(ILRR) (PSID) -Effective wage rate -Procyclical average hourly earnings of salariedkets with bonuses and overtime pay
-Annual total despite acyclical wages.
earnings -Procyclicality of annual earnings stronger thameérage hourly earnings

Shin and Solon (2007) uU.S. 1979-1993 -Base wage rate Job stayers -Procylical wages and average hourhjregs among salaried job stayers

(SJPE) (NLSY) -Effective wage rate -Stronger procylicality of average hourly earnirggsnpared to standard wages among

hourly job stayers is explained by additional pagtage.g., overtime pay.
Swanson (2007) u.s. 1967-1991 -Base wage rate All workers -Acyclical straight-time hourly wage
(SJPE) (PSID) -Effective wage rate -Procyclical average hourly earnings, stronger yelicality among young, low-income,

and low-educated workers
-Procyclicality is generated by variable pay masgig., bonuses and overtime pay

Hart (2006) U.K. 1975-2001 -Base wage rate Job stayers -Strong wage procyclicality among job stayers amdens (stronger than in the US)
(Economica) (NESPD) -Average hourly Job movers -Stronger procyclicality among manual workers aotaljnovers
earnings -No difference in cyclicality between standard wagtes and wage earnings including
overtime.
Devereux and Hart (2006) U.K. 1975-2001 -Base wage rate Job stayers -Strong wage procyclicality among job stayers amdens
(ILRR) (NESPD) Internal movers -Procyclicality strongest among external job movers
External movers -Procyclicality stronger in the private sector @amlong non-covered workers
Martins (2007) Portugal 1986-2004  -Average hourly Job stayers -Moderate overall wage cyclicality
(SJPE) (QP) earnings Internal movers -Stronger wage cyclicality among young workers dadng recessions.

External movers -Newly hired workers have more cyclical wages th@yers and internal movers.

Peng and Siebert (2008) Italy 1994-2001  -Effective wage rate Job stayers  -Procyclical wages among job stayers in Northealy Ifstronger than in US and UK)
(Labour) (ECHP) Internal movers -Procyclicality stronger in the private sector amgmall firms
External movers

Note: Average hourly earnings refer to total @ags including overtime pay and bonuses, and asedan total paid working hours including paid ¢wvee. The effective
wage rate is calculated using total earnings atad ¥eorking hours including paid and unpaid ovegim
The table only reports studies published in theD20@dditional discussion papers are summarizedarnext.



Table2: Descriptive Statistics: Sample Means and Standard Deviations, 1984-2004

Variable

All workers

Hourly paid workers

Salaried workers

Work experience (years)

19.61 (10.59)

20.05 (10.83)

19.13 (10.30)

Year of observation 1994.96.0) 1994.3 (6.0) 1995.f (6.1)
Fraction of workers

- with paid overtime 0.26 0.40 0.10

- with bonuses 0.81 0.78 0.86

- with unpaid overtime 0.12 0.02 0.24

- in public sector 0.20 0.08 0.34
Monthly ear nings (eur o0s)
Basic earnings 1,998918) 1,641 (433) 2,395 (1,128)
Earnings with overtime and 2,171 (1,042) 1,758 (477) 2,631 (1,281)
bonuses
Hourly wage (eur 0s)
Standard wage 11.025.20) 8.96 (2.41) 13.32 (6.38)
Average wage 12.065.92) 9.69 (2.67) 14.70 (7.27)
Effective wage 11.66 (5.32) 9.67 (2.67) 13.89 (6.52)

Earnings Changes (euros)

A log basic earnings
A log earnings with overtime

0.022 (0.192)

0.018 (0.186)

0.027 (0.198)

and bonuses 0.0200.185) 0.016 (0.179) 0.025 (0.191)
Wage Changes (eur o0s)

A log standard wage 0.0260.208) 0.022 (0.206) 0.031 (0.211)
A log average wage 0.0240.198) 0.020 (0.194) 0.029 (0.202)
A log effective wage 0.0240.205) 0.020 (0.195) 0.028 (0.215)
Observations 37,999 20,017 17,982

Source: SOEP 1984-2005

Sample: West German male full-time employees vy with the same firm, aged 20-60. Data are weidjlusing
population weights.

Note: The standard hourly wage is defined ascheeinings (monthly gross earnings net of overame bonus
payments) divided by contractual working hours. akierage hourly wage is defined as total monthly
earnings including overtime and bonuses dividetbbal paid working hours, including paid overtime.
The effective hourly wage is calculated by averggotal earnings over all paid and unpaid working
hours. Observations in 2005 are used to retrievesgective information on bonuses in 2004



Table3: Wage and Earnings Cyclicality of Workerswithin Employer-Employee
M atches, 1984-2004

Monthly earnings Hourly wage
Basic With overtime and Standard Average  Effective
Sample (Sample Size) €arnings bonuses 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 male full-time employees whp with the same firm, aged 20-60.

Note: Robust standard errors in parenthesegifgiant at 10%; ** significant at 5%;
The standard hourly wage is defined as monthlychesinings (monthly gross earnings net of overtime
and bonus payments) divided by contractual workiogrs. The average hourly wage is defined as total
monthly earnings including overtime and bonusegléiy by total paid working hours, including paid
overtime. The effective hourly wage is calculatgdhlieraging total earnings over all paid and unpaid
working hours.

Table4: Wage and Earnings Cyclicality of Hourly Paid Workerswithin Employer -
Employee Matches, 1984-2004

Monthly earnings Hourly wage

Basic With overtime and Standard Average  Effective
Sample (Sample Size) €arnings bonuses 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 male full-time employees why with the same firm, aged 20-60.

Note: Robust standard errors in parenthesegifgiant at 10%; ** significant at 5%;
The standard hourly wage is defined as monthlycheasinings (monthly gross earnings net of overtime
and bonus payments) divided by contractual workiogrs. The average hourly wage is defined as total
monthly earnings including overtime and bonusegléiy by total paid working hours, including paid
overtime. The effective hourly wage is calculatgdilieraging total earnings over all paid and unpaid
working hours.
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Table5: Wage and Earnings Cyclicality of Salaried Workerswithin Employer-Employee
M atches, 1984-2004
Monthly earnings Hourly wage
Basic With overtime and Standard Average  Effective
Sample (Sample Size) earnings bonuses wage wage wage
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 bonuses 0.084 -0.135 0.213 -0.033 -0.154
(N: 14,157) (0.368) (0.345) (0.408) (0.386) (0.389)
Workers with bonuses in the -0.387 -0.671* -0.073 -0.386 -0.474
private sector (N: 10,015) (0.396) (0.359) (0.473) (0.428) (0.449)
Workers with bonuses and paid -0.732 -0.959* -0.370 -0.647 -0.393
overtime in the private sector  (0.615) (0.505) (0.607) (0.537) (0.602)

(N: 2,611)

Source: SOEP, 1984-2005
Sample: West German male full-time employees whp with the same firm, aged 20-60.

Note:

Robust standard errors in parenthesegrifgiant at 10%; ** significant at 5%;

The standard hourly wage is defined as monthlycheainings (monthly gross earnings net of overtime
and bonus payments) divided by contractual workiogrs. The average hourly wage is defined as total
monthly earnings including overtime and bonusegléiy by total paid working hours, including paid
overtime. The effective hourly wage is calculatgdhlieraging total earnings over all paid and unpaid

working hours.

Table6: Wage and Earnings Cyclicality of Salaried Workerswith Unpaid Overtime

within Employer-Employee Matches, 1984-2004

Monthly earnings Hourly wage
Basic With bonuses Standard Average  Effective
Sample (Sample Size) ~ €arnings wage wage wage
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 bonuses -0.215 -0.638 -0.005 -0.440 -1.332*
(N: 3,405) (0.366) (0.412) (0.621) (0.599) (0.738)
Workers with bonuses in  -0.273 -0.825 -0.156 -0.713 -1.705**
the private sector (0.459) (0.504) (0.762) (0.712) (0.797)

(N: 2,607)

Source: SOEP, 1984-2005
Sample: West German male full-time employees whp with the same firm, aged 20-60.

Note:

Robust standard errors in parenthesegrifiant at 10%; ** significant at 5%;

None of these workers receives overtime paymestthey indicated to work unpaid overtime, and the
responses with respect to the compensation ofiovedre mutually exclusive in the SOEP questiomnair
The standard hourly wage is defined as monthlycheasinings (monthly gross earnings net of overtime
and bonus payments) divided by contractual workiogrs. The average hourly wage is defined as total
monthly earnings including overtime and bonusegléiy by total paid working hours, including paid
overtime. The effective hourly wage is calculatgdhlieraging total earnings over all paid and unpaid

working hours.
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Table 7. Wage and Earnings Effectsof Current and Lagged Unemployment of Salaried
Workerswith Unpaid Overtime within Employer-Employee M atches, 1984-2004

Monthly earnings Hourly wage
Basic With bonuses Standard Average Effective
Sample Size: 3,941  €arnings 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
Unemploymentt -1 (0.445) (0.427) (0.482) (0.455) (0.551)**

Source: SOEP, 1984-2005

Sample: West German male full-time employees whay with the same firm, aged 20-60.

Note: Robust standard errors in parenthesegifgiant at 10%; ** significant at 5%;
None of these workers receives overtime paymestthey indicated to work unpaid overtime, and the
responses with respect to the compensation ofiovedre mutually exclusive in the SOEP questiomnair
The standard hourly wage is defined as monthlycheainings (monthly gross earnings net of overtime
and bonus payments) divided by contractual workiogrs. The average hourly wage is defined as total
monthly earnings including overtime and bonusegléi by total paid working hours, including paid
overtime. The effective hourly wage is calculatgdhlieraging total earnings over all paid and unpaid

working hours.
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NOTES

! Unpaid overtime refers to working hours beyond tivenber of contractually stipulated working houriheut
direct compensation. This does not mean that thas&ers provide free working hours out of genegodior the
reasons why workers may choose to work unpaid ionertsee, for example, Bell and Hart (1999) andexr(@006).
%In a contemporaneous discussion paper, Peng ahdr§{2007) analyze real wage cyclicality in Gersnand in
the UK. They also use the SOEP for Germany bugath} shorter time series. They impose very strasgumptions
on the data and provide a less complex analyshs @ipect to different wage measures.

% One strand of research closely related to reakvegglicality is the literature on the wage curBéafichflower and
Oswald, 1994), which describes the negative relatigp between the level of local unemployment dedével of
wages.

* The higher wage procyclicality of job changers basen attributed to the existence of implicit caots (Beaudry
and DiNardo, 1991; McDonald and Worswick, 1999;r2003, Devereux and Hart, 2007), to compensating
differentials (Barlevy, 2001), and to the firm’sjastment of worker quality over the business cyElevereux,
2004).

® The first analyses of wage cyclicality distingurghbetween external and internal mobility wereecsisidies of US
companies. Solon et al. (1997) use data from teevimr period and find wages of intra-firm job mo/é be more
procyclical than of job stayers. Wilson (1997) usewe recent data and finds wage cyclicality tartuee
pronounced among workers who remain in the samanolnot among switchers.

® The same dataset is used by Carneiro, Guimaraé$artugal (2009), who confirm that wages of nelited
workers are much more procyclical than real wadestayers. Additional findings are that monthly bagages are
more procyclical than hourly base wages, and tl@ptocyclicality of hourly earnings including b@es is very
similar regardless of whether overtime pay is ideld.

" In addition, Peng and Siebert (2007) report inrtteent discussion paper that the procyclicalitjob stayers’
wages in the private sector in West Germany igrag@ as in the US and the UK.

® The SOEP data is available as a public-use fileaining 95 percent of the SOEP sample, with soan@bles
omitted for reasons of data protection (see Waghat., 1993, or for more detailed information, $k&in-DeNew
and Frick, 2005).

° This study excludes East German workers becaesewages were not observed before reunificatiahaere
strongly affected by the massive restructuringhefEast German labor market during the transitroegss. In
addition, Berlin is excluded from this study duetsoisolated geographic and economic positionngeaiurrounded
by GDR states, West Berlin was heavily subsidizgthle West German government through direct subsjdax
incentives, and higher pay schemes in the pubtibsewhich together produced severe labor maristodions.
After reunification, the East and West Berlin lalnaairkets became increasingly difficult to distirgjyiand starting
in 1997, only joint registered unemployment ratesavailable.

9 |In line with the previous literature, the presesmidy concentrates on male full-time workers, atiely
homogeneous group. In 2004, 69 percent of West Grifamales aged 20 to 60 participated in the latsmket, but
only 32 percent of all females had a full-time jgb.sample of female full-time workers would henoe tmuch
smaller. Moreover, since women experience caregupliions more often than men, a clearly higheresb&females
would be lost by selecting workers with at leasb twr three consecutive wage observations, whichldvimply a
considerably more severe selection problem.

1 The term “short-time workers” refers to employeesose actual working hours were temporarily de@éas
below their contractually stipulated working hownsd who are partially compensated by short-termegowent
benefits. Short-time work was used as an instruneeatoid dismissals during economic crises in Gamyn

'2 Since bonuses are declared on an annual basisatth@ot dependent on the month of the intervietvare
therefore unaffected by seasonal variations.

¥ To investigate whether this sample restrictioreetf the findings presented in this paper, estisnafethe
cyclicality of the base wage (without bonuses) wesmpared to estimates using a less restricted lsamhpvorkers
with wage observations in only two consecutive gedhe results were very similar, which suggests tie sample
restriction does not bias the results.

“The SOEP also provides information on the numbewrertime hours worked during the last month befitre
interview. However, since these working hours mightt be representative of the average over theewedr due to
seasonality, overtime hours in this study are dated as the difference between #werage actualvorking hours
and thecontractually stipulatedvorking hours.

!> The responses with respect to compensation fatimeare mutually exclusive in the SOEP questiimendor
example, workers cannot work paid and unpaid avertiours at the same time. However, one optiamiisdicate
that they work both paid overtime and overtime cengated by additional time off.
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18 For paid overtime, a premium of 25 percent is mesi This corresponds to the premium stipulatadast
collective agreements in Germany.

" Some workers indicate that they work both paidrime and overtime compensated by additional tiffieHere,

it is assumed that 40 percent of these overtimeshware actually paid. This number is derived fiibin question
included in the SOEP survey since 2002, where repas are asked how many overtime hours weredcagidg
the last month.

'8 Since overtime compensated by additional timeooffht to be taken at a later point in time, theseaehours
should in theory not be considered part of the uauarage working hours. There is no reliable infation on this,
but only speculation on how much time off in congagion for overtime is not claimed and is therefmdeited.
Consequently, this study does not take into accom# off as compensation for overtime. The effextivage can
therefore be considered a conservative measure.

9 Bell and Hart (1999) show for managers and pradesss in the UK that high levels of unpaid howad to actual
hourly earnings of about 90 percent of their paithings. Bell et al. (2000) find similar evidence Germany.

% Evidence of a relatively stable amount of totaidvne with changing compensation over the cycfeimd by
Bauer and Zimmermann (1999).

L See Devereux (2001) for a discussion of measureenssr in working hours.

2 Using the other wage measures described abovegesdery similar graphs.

% Taking into account adjustments of working hoangerled very similar numbers: 53 percent (54 péyaen
salaried workers experienced an increase in tealrmonthly earnings (including overtime and bosjsehereas 34
percent (35 percent) experienced an earnings cobrg hourly paid workers, 42 percent (42 perceauifesed a real
earnings reduction, whereas 49 percent (50 pergamgd from an increase in their monthly earnings.

24 Different sampling probabilities of workers maylirce bias, which can be reduced by the use of sawaibhts.
However, unweighted regressions are used in treeptestudy to prevent a loss of efficiency, wheimicreasing in
the variation in sample weights (Chambers and $kir2003). Moreover, bias from sampling is alreeztjuced by
the analysis of year-to-year changes, which capghad¢ime-invariant sampling probabilities of diéat worker
groups. Results from weighted regressions areaaifrom the author upon request.

%5 Although the variables used in this study to siiié sample (such as private sector, pay schentepeertime
work) may be endogenous, they will neverthelesadael to generate worker subgroups. This allows @ ihetailed,
albeit descriptive, view of differences in wage lmality among worker groups and enables direct garson of the
results with findings in the previous literatureoidover, overtime compensation schemes and boausanostly a
characteristic of jobs or firms and may change \&owly over time. Therefore, the focus on firmygis in this
study helps to avoid that many workers move acgossps, although | am aware that these charadtsristay to
some extent be determined by the business cycteeX@mple, 15 percent of all white-collar and bbadlar workers
in my sample changed their worker status betwe&d4 &&d 2004.

% The finding that none of the hourly wage measesdsbits cyclicality may be traced back to the abthe
national unemployment rate as cyclical variablengsn alternative specification with state unempient rates
reveals even less evidence for the procyclical nmare of real wages, and also leads to insignifiedfieicts of the
change in unemployment on monthly earnings. Thigicas the findings using state unemployment rédeshe US
reported by Devereux (2001). Devereux (2001) presutinat these results may be attributed to largasorement
error in state-level unemployment rates and tddhethat by including year effects the state unleympent rate
captures the differences in the cycle across states

2" Although only every fourth salaried worker repartsaid overtime, the actual number of unpaid @vertvorkers
may be higher. Salaried workers who indicate theirthours are credited to a working time accouay miso
provide free working hours if credited overtime reare partially forfeited.

8 These findings hold when estimating weighted resjmns using population weights. Although the doifits are
slightly larger in absolute terms and less pregisstimated, the results are qualitatively the s@Results are
available from the author upon request.

% The strong procyclicality of effective wages masgosbe caused by measurement error if respondeatstate
their working time, in particular their unpaid warg hours during recessions. However, in line witavious US
studies (for example, Devereux, 2001), the prestenly obtains overtime information from the respemd’ usual
working hours, and not from the specific questionvertime. Since respondents are asked to irdibatr
overtime volume and compensation later in the guesaire, it is rather unlikely that they misreptimeir actual
working hours by factoring in overtime dependingtbeir form of compensation for overtime work. Nateless,
we should keep in mind that in the present studyelkas in previous US studies, over-reportingigpaid hours
may potentially lead to overly strong estimateshefeffective wage cyclicality.

% On the other hand, workers whose wages are prdsyreansitive to the business cycle may be protebte
German labor law.

%1 Differences in real wage cyclicality between ther@an and Anglo-American economies may also beechiog
the different roles of nominal wage rigidity in #gecountries. Results from unreported regressions 8 negative
association between inflation rates and real wagb&h points to nominal rigidity. However, mosttbg inflation
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coefficients are small and not statistically sigrafit. At the same time, the estimates show slighidaker wage
cyclicality, but the main results hold. | am grateb one of the referees for suggesting this rtimss check.
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