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Abstract

This paper substantially extends the limited available evidence on existence and extent of down-
ward nominal wage rigidity in the European Union and the Euro Area. For this purpose we develop
an econometric multi-country model based on Kahn's (1997) histogram-location approach and ap-
ply it to employee micro data from the European Community Household Panel (ECHP) for twelve
of the EU’s current member states. Our estimates for the degree of downward nominal wage rigid-
ity on the national as well as the EU-wide level point to marked downward nominal wage rigidity
within the European Union.
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Downward Nominal Wage Rigidity; Wage Stickiness; European Community Household
Panel; ECHP; Histogram-Location Approach; European Union; Euro Area.

JEL-classification: J30; E24.

Zusammenfassung

Dieser Beitrag liefert eine erhebliche Erweiterung der bislang nur spérlich vorhandenen Evidenz
zum Ausmald der Abwartsnominallohnstarrheit in der Européischen Union und im Eurogebiet. Zu
diesem Zweck wird auf Basis des Histogram-L ocation-Approach von Kahn (1997) ein 6konometri-
sches Mehrlandermodel | entwickelt und auf die Daten des Européi schen Haushaltspanels fir zwolf
EU-Mitgliedslander angewandt. Die Schétzergebnisse deuten sowohl auf nationaler als auch auf
européischer Ebene auf ausgepragte Abwartsnominallohnstarrheit hin.

Schlusselworter:
Abwartsnominallohnstarrheit; Lohnrigiditdt; Européisches Haushaltspanel;, ECHP,
Histogram-L ocation Approach; Européische Union; Eurogebiet
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1 Introduction

Whether and to which extent nominal wages are downwardly rigid are widely considered un-
resolved questions. Their scientific importance derives from their key role for the understand-
ing of the workings of the labor market and from their implications for the shape of the long-
run Phillips curve. Their policy relevance is due to the fact that downward nomina wage ri-
gidity (DNWR) may lead to inadvertently high costs of low inflation targets in terms of higher
long-term unemployment. Correspondingly, empirical evidence with respect to nominal rigid-
ity is indispensable for an evaluation of recent low inflation targets of monetary policy mak-
ers.

At present, only for some European countries such evidence with respect to downward
nomina wage rigidity does exist, see the surveys of Kramarz (2001), Stiglbauer (2002), and
Rodriguez-Palenzuela, Garcia and Camba-Mendez (2003). In severa cases the evidence is
purely descriptive, it seems contradictory, and it is hard to compare across countries, because
of differences in methods and data. This state of recent research has led the European Central
Bank to conclude that ‘the importance in practice of downward nominal rigidities is highly
uncertain and the empirical evidence is not conclusive, particularly for the euro area
(European Central Bank 2003, p. 14).

This paper addresses this critique by substantially extending the avail able evidence on ex-
istence and extent of downward nominal wage rigidity in the European Union and the Euro
Area. The analysis is based on the European Community Household Panel (ECHP) whichisa
large-scale annual longitudinal survey for the ‘old” 15 member states of the European Union
comprising the years 1994 to 2001. The great advantage of the ECHP is the uniform question-
naire asked in the EU-countries which makes the direct comparison of data across countries
and over time possible. The comparison of results is aso facilitated by use of a uniform
method of analysis for the EU and Euro Area as awhole as well as for the individual member
countries. For this purpose we develop an econometric multi-country model based on a wide-
spread quantitative method of analysis in this context, the histogram-location approach intro-
duced by Kahn (1997), in order to guarantee a high degree of comparability with earlier re-
sults. Further advantages of this line of analysis are that it is easier to interpret and based on
fewer functional assumptions than the best alternative, the earnings-function approach pro-
posed by Altonji and Devereux (2000). The most important drawback of the histogram-
location approach, its lack of treatment of measurement problems, is not problematic in the
context of a uniform cross-country data source, since measured degrees of downward nominal
wage rigidity can consistently be interpreted as lower bounds of true nomina wage rigidity
across countries.
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The remainder of the paper starts with a section on the histogram-location approach and
our proposed extensions. Sections 3 and 4 describe in some detail the ECHP data used and
present descriptive evidence. Section 5 contains a description of the empirical implementation
and the results with respect to existence and extent of downward nomina wage rigidity. Fi-
nally, we summarize our findings and offer conclusions and a brief outlook.

2 Histogram-location approach in a multi-country context

The histogram-location approach of Kahn (1997) models annual location-centered distribu-
tions of wage changes by histograms and tests in an econometric model of the histograms
whether changes in shape of the histograms can be explained as the systematic interplay of
downward nominal wage rigidity and changes in location of the original, uncentered distribu-
tions.l A number of detailed expositions and illustrations of the histogram-location approach
are now available in the literature, e.g. Beissinger and Knoppik (2001), Stiglbauer (2002),
Knoppik and Dittmar (2002), Lebow, Saks and Wilson (2003). Therefore, the basic formal
mode is only outlined very briefly, before we turn to our extensions of the histogram-location
approach for a multi-country framework.

Basic model

The basic econometric model of the histogram-location approach explains observed factual
bin sizes P, of the histogram of location-centered per cent annual wage changes (i.e. the rela-
tive frequency of wage changesin bin r in period t). Bin numbering starts from the origin of
the location-centered histogram (corresponding to the location of the uncentered distribution,
e.g. the median) and proceeds to the left, starting with one. Therefore binr contains relative
wage changes that are between r and r —1 times the bin width b smaller than the rate of
wage change at the location of the uncentered distribution. The explanatory variables are
dummy variables that capture bin status in different bins and years, i.e. whether the bins con-
tain negative, zero, or positive nominal wage changes. The unknown parameters that are to be
estimated are the rigidity parameter p , the counterfactual bin sizes o, that would prevail un-
der wage flexibility, and the pile-up parameter y . The model consists of the following system
of equations:

(1) P =c, (1- pDNn)+(}/+ p iaJDth )DZrt +u, forr=r, ...l
) :

J="min

thinning

pile—up

Bins status as a negative bin, zero bin or positive bin is encoded in two dummy variables,
DN, and DZ, . A value of onein DN,, indicates the exclusive presence of negative nominal

1 The term ‘wage’ is used for any type of earnings from labor. The earnings variables used are discussed in
Section 3 and Appendix A.
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wage changes in the bin, whereas a value of onein DZ , indicates the presence of zero nomi-
nal wage changes in that bin. Bins with only positive changes are coded by setting to zero both
DN,, and DZ, . Therigidity parameter p can directly be interpreted as the degree of down-
ward nominal wage rigidity, since it is equal to the proportion of nominal notional wage cuts
that are prevented by the existence of downward nominal wage rigidity. The counterfactual
bin sizes ¢, are constant parameters because of the assumption of a time-invariant counter-
factual distribution (up to shiftsin location).

System (1) is a partial model of the total histogram including R=r, _ —r,,, +1 equations,
one for each bin modeled; this assumption will later be relaxed. All bins that change status at
least once during the sample period contribute to the identification of downward nominal
wage rigidity and should be included in the model. r,,, should therefore be the bin with the
smallest number, that changes from positive to zero status at least once in the sample period,
or a bin with an even lower number, and analogously for r, . Each equation of system (1)
covers the three cases of negative, zero, or positive bins. Positive bins (DN, =0 and
DZ,=0) are explained by the counterfactual bin sizes ¢, . In the case of negative bins
(DN, =1 and DZ, =0), a proportion p of the counterfactua bin size is subtracted from
o, . In contrast, for zero bins (DN,, =0 and DZ,, =1) there is a pile-up in addition to the
counterfactual bin size from the wage freezes in the negative bins of the same period; parame-
ter v captures the contribution of those negative bins that are too far left to be explicitly mod-
eled, or caused by reasons other than downward nominal wage rigidity.

Five remarks complete the introduction of the basic model. First, the model presented isa
simplified version of the “proportional” model or “model 3" in Kahn (1997) without explicit
treatment of small changes. The proportional model of downward nominal wage rigidity with
uniform degree of rigidity for nominal wage reductions of all sizesis used, because it results
in asingle measure of rigidity that it easy to interpret and easy to compare to other resultsin
the literature. There is also explicit support for the proportional form of rigidity in Knoppik
(2003), an analysis of functiona form of downward nominal wage rigidity. Explicit treatment
of small nominal wage changes of either sign is not helpful in the present analysis in the light
of available data quality. Second, note that even this basic specification implies nonlinear
cross-equation parameter constraints and requires corresponding estimation procedures. Third,
the measure of location must not itself be affected by downward nominal wage rigidity, since
this measure captures the shifts of the counterfactual distribution which through the principle
of joint variation of location and shape is crucial for identification in the histogram-location
approach. Forth, Knoppik and Beissinger (2003) showed that measurement error with classi-
cal properties tends to hide some of the rigidity present in the data. The estimated degree of
downward nominal wage rigidity in the histogram-location approach is therefore a lower
bound of the true extent of rigidity. Finally, a number of variants of the basic proportional
model have been proposed in Kahn (1997), Beissinger and Knoppik (2001), Christofides and



Knoppik and Beissinger DNWR in the ECHP 4

Leung (2003), and Castellanos, Garcia-Verda and Kaplan (2004), but none of these is suitable
for cross-country, cross-sectional, or cross-regional analysis.

Cross-country options

In our view there are three different ways in which the histogram-location approach can be
used in a cross-country context. The first option is to build isolated national models, i.e. to
construct national histogram bin sizes and to estimate national models independently of each
other, using the basic econometric model (1) for example. The main drawback of this option
for our purposes is that for several countries the distribution of per cent wage changes does
exhibit only very little variation in location over the sample period which tends to make esti-
mation less reliable or even impossible.

The second option is to construct one aggregate annual histogram for all countries to-
gether and to estimate an aggregate model. However, different developments over time of the
location of the underlying national distributions of per cent wage changes give rise to atime-
varying mixture of distributions which violates the assumption of time-invariance of the coun-
terfactual distribution.

The third option is to pool the information on national histogram bin sizes and to estimate
pooled models. In pooled models, the limited variation in location of the distributions of per
cent nominal wage changes is substituted to some degree by cross-country variation in loca-
tion. Two versions of pooled models, either with uniform or country-specific degrees of
downward nominal wage rigidity are considered in the remainder of this section.

Pooled model
The pooled model with uniform parameters essentially consists of a version of equation (1)
that is additionally indexed with a country index c

(2) Prct =0, (1_ pDNrct)+[y +p iaj DNiCt )DZTCt + Ui for r= Vi« + + Vi -
—_——

J=Tmin

thinning

pile-up

Stacked data on bin sizes and status dummies from the different countries is used in this case.
The pooled model with national rigidity and pile-up parameters is given by system of equa-
tions (3).

(3 Py =a,0-(3 pDCi DN )+ (zi ¥,DCi, + (3, p,DCi, ).rmzaxaj DN, ]Dzrct i

J=Tmin

thinning

pile-up

for r=rg,...Ma-
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Country dummies DCi,, for each country i are used to replace the uniform rigidity and pile-
up parameter in equation (2). Specifically, " p,DCi,, isusedtoreplace p,and ) v,DCi,
replaces y, where summation runs over all countries covered. In pooled models, the time-
invariance of the counterfactual bin sizes continues to be assumed. The assumption of invari-
ance of the counterfactual distribution isin fact extended to hold over countries as well which
is reflected in the country-independent counterfactual bin sizes o, . Any potential country dif-
ferences of the counterfactual therefore have to be eliminated. Centering the national histo-
grams takes account of the national differences in location. Additional differences in disper-
sion can be taken into account by standardizing the distributions.

Standardization effectively relaxes the assumption of time-invariant counterfactual distri-
bution (up to variation in location) and replaces it by the weaker assumption of time-invariant
counterfactual distribution (up to variation in location and some parameter of dispersion). The
standardized per cent wage changes Aw® are given by

AWS = Aw-—| ,
v

with parameter of location | and parameter of dispersion/variability v. The choice of a suit-
able measure of variability depends on the question to be addressed. In the context of their
otherwise unrelated analysis of downward nominal wage rigidity in aggregate industry wage
data, Holden and Wulfsberg (2004) are interested in unbiased type | errorsin atest of the null
hypothesis of wage flexibility. For their anaysis it therefore does not matter whether the
measure of variability v is affected by downward nominal wage rigidity or not, and they
choose the interquartile range (IQR) as their preferred measure of variability, i.e.
V¥ =q, -0, , Where g, and g,, denote the third and first quartile (75 and 25 percentile).
Since we are interested in estimates of the extent of downward nominal wage rigidity, the
measure of variability must not be affected by downward nominal wage rigidity. We therefore
propose the use of interpercentile ranges (IPR) between the measure of location (which again
must not be affected by downward nomina wage rigidity) and some higher percentile. For
example, if the 60™ percentile is used for location, | = Jq - the upper percentile could be g,
leading to

IPRg0|60

\Y = 0Ogo — e »

and a corresponding standardization of

S _ Aw— qGO _ Aw— qGO
Aw’ = IPRgO0 _ )
\Y Oso — Yeo




Knoppik and Beissinger DNWR in the ECHP 6

Closed model

A problem of the basic modédl isthat it is a partial model and may thereby lead to inconsistent
results. The solution is to 'close’ the model by modeling the full left tail of the histogram. In
the basic model (1) the part of the distribution to the left of r,_ is only taken into account
implicitly, by adding the ad hoc “additional pile-up” parameter y. The construction of loca-
tion-centered histograms implies that the counterfactual outer left tail has probability mass of
F(q)- er”ja ;» i.e. isequal to the difference between the percentile used as measure of loca-
tion and the sum of al counterfactual bin sizes up to r,_ . Therefore, because of the propor-
tional functional form of downward nominal wage rigidity assumed in the model, the pile-up
from the far left must equal p times this difference. This restriction, however, is not taken
into account in the partial model and may therefore be violated in estimates obtained from the
basic model.

In order to close the model, the restriction can be used to replace the pile-up parameter y
in system (1),

v=plF (@)=Y e, )

The closed model therefore consists of the following system of equations:

j=1

4) P =a (- pDNn)+(p[F(q)—§ocj )+ p> DN, ]Dzrt +u forr=1.r.
[ — =i

thinning

pile-up

Note that no explicit equation for the probability mass to the left of r_, is needed sinceit is
implied by the other bin sizes. Such an equation is not admissible either, because of the de-
pendence of the error terms over the closed model.2 Note also that r;, has to be set to one.
The pooled model is readily extended to the closed version.

3 Data

The analysis is based on the European Community Household Panel (ECHP) which isalarge-
scale annual longitudinal survey providing household and personal information on income and
socio-economic characteristics for the ‘old’ 15 member states of the European Union (EU).3
The ECHP has been centrally designed and coordinated by the Statistical Office of the Euro-
pean Union (Eurostat). The great advantage of the ECHP is the uniform questionnaire asked
in the EU-countries which makes the direct comparison of data across countries and over time
possible.

2 Thissituation iswell known in the context of the estimation of expenditure shares, see e.g. Greene (2003).
EPUNEet (2004) provides a short introduction to the ECHP and a reference to more detailed information; see
also Eurostat (2003b). A large number of documents on the ECHP is provided by Eurostat (2004). Peracchi
(2002) provides a detailed description of the first three waves of the ECHP data.
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The ECHP started in 1994 and ended in 2001, thereby comprising eight waves, the last of
which has only been made available for scientific use in January 2004. In the first wave in
1994 a sample of about 60,000 nationally representative households with approximately
130,000 individuals aged 16 years and over were interviewed in the then 12 participating
Member States. Austria, Finland and Sweden joined the ECHP-project in 1995, 1996 and
1997, respectively. However, the Swedish data cannot be used in the analysis since it only
contains cross-sectiona information. Luxembourg and the Netherlands also have to be ex-
cluded because necessary information for the analysisis missing.4

In line with previous analyses in this field we are interested in the per cent earnings
change distributions of ‘job stayers’, i.e. employees who have a ‘ stable employment relation-
ship’ with an employer for a certain period of time. Job stayers are defined as full-time work-
ing employees who do not change the job between two consecutive interviews. In the analysis,
the robustness of estimation results will be checked by considering the consequences of alter-
native definitions for job stayers. We distinguish between three types of job stayers as ex-
plained in the upper part of Tablel. For type-l stayers no further restrictions are made,
wheresas type-11 and type-11l stayers have to fulfill further requirements with respect to inter-
view distance, absence from work, and the main activity in each month between interviews.
Choices with respect to these variables may affect the number of observed wage cuts and zero
wage changes. Note that the numbering of stayer types from | to 111 reflects an increase in the
restrictiveness of stayer definition. The reference subsample is based on type-Il stayers, who,
with regard to sample restrictions, lie in between type-l1 and type-111 stayers.

Tablel

Choices aso have to be made with respect to socio-economic characteristics of job stay-
ers (sex, age and sector) and about other conditions (type of employment contract and mode of
the interview). In the middle part of Table 1 three categories A to C are distinguished, with
category A representing the least restrictive and category C the most restrictive sample selec-
tion. More restrictive data selection leads to a more homogenous subsample thereby reducing
the problem of composition bias in the histogram-location approach. However, this advantage
must be weighted against the disadvantage of loosing too many observations.

The ECHP dataset provides information on monthly and annual nominal earnings from
work, i.e. ‘current monthly (net and gross) wage and salary earnings and ‘total regular net
wage and salary earnings (referring to the year prior to the wave year). Since the job stayer
concept applied in the paper refers to the spell between interviews and not to the calendar

4 Datafor Luxembourg do not contain information on the month of the interview. Moreover, information on the
year of start of the current job is missing in most cases. Data for the Netherlands do not contain information
on the monthly activity calendar.
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year, we use the information on current monthly earnings.> The question whether gross or net
earnings are better suited for the analysis can be regarded as an open one, because arguments
for and against each measure can be put forward. For example, the take-home pay may be
better known to individuals, but net earnings changes may be affected by changes in the tax
system. As a consequence, we will use both net and gross earnings in the analysis and check
whether a change in the earnings concept affects the estimation results. As afurther dimension
of the earnings measure we aso take into account whether reported working hours changed
from one interview to the next, or not. We therefore distinguish between three earnings meas-
ures as explained in the lower part of Table 1. Earnings measures 1 and 2 refer to net earnings.
However, earnings measure 2 is more restrictive than measure 1 because it is additionaly re-
quired that the number of reported working hours remains constant. This restriction is aso
implemented for earnings measure 3, but in this case gross earnings are considered. Details on
the variables used for data selection can be found in Appendix A.

For the analysis, the three stayer types could, in principle, be combined with each of the
selection categories A to C and the earnings measures 1 to 3, leading to 27 different subsam-
ples. In our view, however, more insight with respect to the robustness of estimation results
can be gained by analyzing the consequences of partial variation of selection criteria. We
therefore adopt the following strategy. Our focus is on a reference subsample selection, which
represents a ‘middle way’ with respect to the restrictiveness of sample selection. This refer-
ence subsample consists of type-1l stayers meeting the requirements of category B and of earn-
ings measure 2. Table 2 summarizes the figures of the reference subsample which consists of
70,239 observations for 12 EU countries. In addition, we will check the robustness of estima-
tion results for the reference subsample by systematically varying either the stayer definition,
or the selection categories, or the earnings measure in comparison to the reference subsample
selection.

Table?2

4 Descriptive evidence

In this section descriptive evidence for the existence of downward nomina wage rigidity is
presented. Figure 1 plots the distributions of per cent changes of monthly net earnings be-
tween two consecutive interview dates for each country based on the reference subsample
(defined in Section 3). This figure provides some preliminary evidence that the distribution of
earnings changes is affected by downward nominal rigidity in almost all countries. The left
tail of the distribution usually appears to exhibit some ‘deformation’, a spike in the distribu-

5 We aso constructed ‘calendar year stayers from the ECHP for whom the annual earnings information is
relevant. However, information on working hours or absence from work refers to the actual situation at the
time of the interview. Since we want to control for variation in earnings due to variation in working hours and
do not want to loose the final wave throughout the analysis, we prefer to work with ‘interview stayers'.
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tion at zero and some thinning in the distribution below zero. However, a purely static de-
scriptive analysis of the shape of the earnings change distribution does not prove the existence
of downward nomina wage rigidity, since the thinning of the distribution below zero may
simply reflect a peculiar shape of the ‘notional’ (or ‘counterfactual’) distribution of earnings
changes. Asis evident from the exposition of the econometric models in Section 2, the exis-
tence of downward nominal wage rigidity can only be detected by considering the joint varia-
tion of location and shape of the earnings change distribution.

Figurel

In the literature, usually the median is used as measure of location. However, care must
be taken in selecting a measure of location which is not affected by downward nominal wage
rigidity. Besides productivity growth, the main determinant of the location of the earnings
change distribution is inflation. As can be seen in Figure 2a, inflation has been rather low in
many EU countries during the second half of the 90s. As a consequence, in some countries
and years (e.g. Denmark in 1999) the median includes zero earnings changes, thereby making
it unsuitable as measure of location (see Figure 2b). Throughout the analysis we therefore
have to use higher percentiles as measure of location. In Figure 1 for example, the sixty per-
cent percentile of the earnings change distribution (marked by a thin vertical line) is used as
measure for location.

Figure2

The descriptive evidence can be used to illustrate the principle of joint variation of loca-
tion and shape of the earnings change distribution. Greece turns out to be an excellent exam-
ple for marked joint variation of location and shape. In Greece in the mid-nineties the sixty
percent percentile lies between 12 and 15 percent because of high inflation. When Greece
curbed inflation in order to meet the requirements for the introduction of the Euro, the sixty
percent percentile also declined and amounted to only around 3 percent in 2000. This leftward
shift of the location of the earnings change distribution is accompanied by a more pronounced
pile-up at zero and an increased asymmetry of the distribution due to thinning in the | eft tail of
the distribution.

As a second example, consider Portugal. The marked asymmetry of the earnings change
distribution seems to point to pronounced downward nomina wage rigidity. However, thereis
hardly any variation of the location of the earnings-change distribution. When we apply the
histogram-location approach to the Portuguese data, it will turn out that it is not possible to
obtain robust estimates of the extent of downward nominal rigidity for this country on the
basis of an isolated national econometric model. Since the same problem also holds for other
countries, such as France and Germany, we extend the histogram-location approach (as dis-
cussed in Section 2) and estimate pooled models in which the cross-country variation in the
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location of the earnings-change distribution is used as additional information for the identifi-
cation of the extent of downward nominal wage rigidity.

As a final example the earnings change distributions for Spain are considered. Spain
stands out as the only country in which pronounced changes in location are not accompanied
by corresponding changes in the asymmetry of the distribution. Descriptive evidence therefore
suggests that Spain is a country where downward nominal wage rigidity seems to play hardly
any role, which may come as a surprise.

5 Empirical implementation and results

In this section we present estimated national and aggregate European degrees of downward
nomina wage rigidity. The focus is on results from a reference specification, but we also re-
port the results of systematic robustness checks and relate our results to the literature.

Refer ence specification

The overall reference specification comprises four categories of definitions concerning the
reference subsample, reference histogram construction, reference econometric model and ref-
erence estimation set up, which in turn each are defined by selected values for a number of
characteristics within these categories. The structure of the definition of the reference specifi-
cationisillustrated in Table 3.

Table3

The reference subsample results from definitions with respect to the concept of job stayer,
the socio-economic characteristics of employees, and the measure of earnings used, and has
already been discussed in detail in Section 3.

Constructing histograms of annual relative wage changes is the first step in applying the
histogram-location approach, and it involves a number of decisions with respect to the treat-
ment of the data. In the reference histogram construction exact percentage changes, a bin
width of two percentage points, and a standardization based on a measure of location
l,; = Qgo,; @d ameasure of dispersion v are used. Asin other applicationsin the litera-
ture, e.g. Kahn (1997), exact percentages, rather than log percentages are used, since the trans-
formation implied by using log percentages are of no consequence due to the non-parametric
nature of histograms. The two percent bin width is a compromise between the one percent bin
width used in the rest of the literature and even wider bin widths suggested by the usual rules,
given the numbers of observations per year and country in our sample. On the one hand, there
are the necessities to have sufficiently frequent changes of bin status and to have a sufficiently
detailed picture of the potential effects of rigidity, both favoring narrower bins. On the other
hand there is also the need for reasonably smooth histograms that necessitates the use of wider
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bins. Considerations of data quality, especially rounding, also tend to favor wider bins. The
main consideration behind the use of the unconventional standardization of wage changes is
the need to use measures of location and dispersion that are unaffected by rigidity, as ex-
plained in Section 2.

The proportional, pooled, closed model with bins r=1...10 is used as the reference
model for estimating an econometric model of these histograms in the second step of the his-
togram-location approach. As discussed in detail in Section 2, this model is best suited for the
cross-country analysis. The range of bins chosen is somewhat larger than suggested by the
range of bins with status changes, r™ =1 and r™ =7, in order to be able to use the same
model in variations of the reference specification where this range increases (narrower bin
width).

Finally, our reference estimation procedure is iterated weighted least squares (WLYS),
where weighing is by equation, i.e. by bins. As a consequence, the smaller bins further out in
the left tail of the distribution tend to be estimated more accurately.6 Along with the different
dimensions of the reference specification, all selected values for its characteristics are reported
in Table 3.

Referenceresults

National and European estimated degrees of rigidity for the reference specification are re-
ported in the first column of Table 4. Degrees of rigidity are highly significant in all of the
twelve individual countries included in the sample. While in a mgjority of seven countries the
rigidity coefficient lies between 25 and 50 percent, there are also four countries with lower
and one with even higher degree of rigidity, within an overall range of 7 percent (Spain) to 66
percent (Italy). EU wide estimated degrees of rigidity are based on the data of twelve ‘old’ EU
countries, Euro area estimates are based on the data of ten members of the monetary union;
both are shown in the lower part of Table 4. The standard specification results in highly sig-
nificant estimated rigidity coefficients of 36 per cent and 37 per cent for these two aggregates.

Table4

Taking these figures literally means that more than one third of the notiona nominal
wage reductions for job stayers in the euro area do not take place because of the presence of
downward nominal wage rigidity. However, because of the reporting errors typical for survey
data, and because of the attenuation effects of these on the observable distribution of per cent
wage changes discussed in Knoppik and Beissinger (2003), we interpret these results as con-
stituting lower bounds of true degrees of downward nominal wage rigidity in the respective

6 Iterated seemingly unrelated regression (SUR) is used in Kahn (1997), but was shown to lead to unstable
results because of the relatively short length of longitudinal surveysin Beissinger and Knoppik (2001).
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countries or areas. Actua degrees of downward nominal wage rigidity may turn out to be even
larger.

Variation of specification and robustness

The picture that emerges from the reference specification is corroborated by the estimation
results from alternative specifications that generally exhibit rather little variation in the esti-
mated degree of downward nominal wage rigidity. The right part of Table 3 summarizes these
alternative specifications that result from partial variation of characteristics aong amost all
dimensions of the reference specification. The corresponding estimation results are summa-
rized in Table 4 as arange for the estimated degrees of rigidity. In addition, they are discussed
in more detail in Appendix B which also provides detailed tables with estimation results. Only
in the case of the countries with the lowest degrees of rigidity are there some alternative speci-
fications with insignificant rigidity coefficients p . Overall, estimated degrees of rigidity tend
to be quite insensitive to changes in the specification.

Comparison with literature

If one tries to put these results in perspective using earlier studies, one encounters the very
difficulties that motivate the present project, i.e. difficulties of comparison, in particular (but
not only) across method and data, and the scarcity of quantitative European analysis. Never-
theless, it seems worthwhile to see whether and where in the overall spectrum the results do fit
in; where there is sufficient overlap with preexisting studies with respect to data and method
one can aso find corroboration or contradiction. The following considerations are based on
the reference specification discussed above. They deal first with the cases where econometric
approach and regional coverage overlap and are then completed by the discussion of other
European and US evidence. Throughout, the discussion focuses on quantitative econometric
rather than purely descriptive or qualitative evidence.”

As far as Europe or European countries are concerned, the histogram-location approach
has only been applied to German data. Beissinger and Knoppik (2001) analyze data of differ-
ent type, the IAB Beschéftigtenstichprobe, which is a subsample of official social security
data, and find degrees of rigidity for blue and white collar workers that are somewhat below
the result for Germany found here. Even more closely related are Knoppik and Dittmar (2002)
and Decressin and Decressin (2002), since both studies not only use the histogram-location
approach, but apply it to GSOEP data that is the basis of the German part of the ECHP (see
Appendix A). For a comprehensive measure of earnings, Knoppik and Dittmar (2002) find

7 A count of zero nominal wage changes is used as the indicator of downward nominal wage rigidity in Dessy
(2002); no further identification or econometric estimation of the degree of rigidity are used. In the analyses
of UK data of Smith (2000) and Nickell and Quintini (2003) evidence on the extent of DNWR is hot based on
econometric models; both find small amounts of DNWR.
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degrees of rigidity for blue and white collar workers that are close to the results found here.
The figures in Decressin and Decressin (2002) are slightly lower. We interpret the German
evidence with far reaching overlap with respect to econometric approach and regional cover-
age as corroboration of the present analysis.

All other econometric European studies of the extent of DNWR use variants of the earn-
ings-function approach introduced by Altonji and Devereux (2000). This approach deals ex-
plicitly with measurement error and changing sample composition and claims to yield actual
degrees of downward nominal wage rigidity, rather than only lower bounds, which is one rea-
son why estimates should tend to be higher than our ECHP based estimates.8 The earnings-
function approach comes in different variants and with a corresponding spectrum of results.
Of these variants, the proportional model due to Knoppik and Beissinger (2003) can most eas-
ily be compared to results from the histogram-location approach, since it contains a rigidity
parameter that can be interpreted in exactly the same way as parameter p in the histogram-
location approach. Using the mixed measurement error variant of the proportional model,
Devicienti (2003) found exactly the same degree of rigidity for Italy as here. With the aterna-
tive contaminated mixed measurement variant of the proportional model Knoppik and
Beissinger (2003) found more rigidity for Germany than in the present study. Both results are
compatible with the interpretation of present results as lower bounds. Ekberg (2004) is an ap-
plication of the proportional model without any explicit model of measurement error to Swed-
ish data (arguably free of measurement error). Fehr and Goette (2000) is an application of the
threshold model to two sets of Swiss data. Both report very high degrees of rigidity for these
two European countries outside of our sample. Recently an unsettled issue has emerged within
the earnings-function approach, whether and how real wage rigidities should be integrated into
the analysis. European studies employing this variant of the earnings-function approach are
Fehr, Goette and Pfeiffer (2002) and Bauer, Bonin and Sunde (2003) for Germany, Devicienti,
Maida and Sestito (2003) for Italy, and Schweitzer and Barwell (2004) for the UK, which tend
to find relatively low degrees of nominal rigidity.

A comparison with US evidence is easiest with Kahn's application of the histogram-
location approach to PSID data, which are survey data similar to the ECHP. Kahn distin-
guishes between different types of employees with different compensation systems. She finds
no rigidity for salaried employees, but a degree of rigidity of 40 percent for workers who are
paid by the hour. The average of these figures is therefore lower than our result for Europe.
The opposite is true for a comparison with the results of Lebow, Saks and Wilson (2003), an-
other application of the histogram-location approach. Even in their version with the most
comprehensive earnings measure, estimated degrees of downward nominal wage rigidity are

8 Note that the (partial) renunciation on identification by joint variation of location and shape goes along with
heavily relying on functional assumptions for identification which may constitute similarly severe problems as
the assumptions that are meant to be replaced.
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comparable with average European ones and higher than those of anglo-saxon countries in the
ECHP European sample. The data in that study is, however, derived from a survey of busi-
nesses and therefore not as directly comparable as in the case of the Kahn study. Finally,
Altonji and Devereux (2000) use the threshold variant of the earnings-function approach to
analyze downward nominal wage rigidity in the PSID to find very high degrees of rigidity.°
Overal, there is no conclusive evidence to suggest systematic differences between Europe and
the US with respect to downward nominal wage rigidity.

In the few cases, where econometric approach and regional coverage overlap sufficiently
for comparisons, our results fit well into the overall picture of existing evidence. Beyond these
cases, the European evidence is substantially extended, at the same time allowing consistent
cross-country comparisons due to uniform method and uniform data.

6 Summary, conclusions, and outlook

This paper analyzes existence and extent of downward nominal wage rigidity in the European
Union, which is a question of great significance, both from a theoretical and from a policy
perspective. Up until now, evidence on existence and extent of downward nominal wage ri-
gidity in Europe has been limited to only a few countries and, if available, has been hard to
compare because different data sources and methodologies have been used. The available evi-
dence has now been substantially extended by the first-time econometric analysis with respect
to these questions using employee micro data from the European Community Household
Panel (ECHP) for twelve of the EU’ s current member states.

We develop and apply a pooled multi-country version of the histogram-location approach
which exploits variation in the location of the standardized earnings-change distributions over
time and over countries and infers existence and extent of downward nominal wage rigidity
from the corresponding variation in the shape of observed histograms. This approach allows
the estimation of the degree of downward nominal wage rigidity, which is the percentage of
notional wage cuts prevented by downward nominal wage rigidity in relation to all notional
wage cuts. National and EU wide estimates of this rigidity parameter support the view that
downward nominal wage rigidity is a rather widespread phenomenon within the European
Union and the Euro Area. Modifications of our reference specification with respect to sub-
sample selection, histogram construction and econometric model reveal that our estimation
results are quite robust to changes in the specification. For example, the estimated degree of
downward nomina wage rigidity for the Euro area only varies between 0.31 and 0.40, i.e.
between 31 and 40 percent of employees in stable jobs in the Euro area are affected by rigid-
ity. Asis argued in the paper, the estimated degree of downward nominal wage rigidity in the

9 Other US evidence based on the PSID are McLaughlin (1994) and Christofides and Stengos (2001), which
both do not provide quantitative estimates of the degree of downward nominal wage rigidity.
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histogram-location approach provides a lower bound of the true extent of rigidity, implying
that downward nominal wage rigidity in the Euro Area may be even more pronounced.

The estimation results on the national level make evident a considerable variation in the
degree of downward nominal wage rigidity across countries despite the comparable data and
uniform methodology used. This observation raises the question what determines this country-
specific heterogeneity. In the literature, psychological or institutional factors are put forward
as possible causes of downward nominal wage rigidity. In a companion paper we strive to
identify the role of these factors as possible causes of downward nominal wage rigidity.

Appendix A Data Selection

In Germany and the UK, the first three waves of the ECHP ran paralel to existing national
panels, namely the German Socio-Economic Panel (GSOEP) and the British Household Panel
Survey (BHPS).20 In 1997 (i.e. the fourth wave of the ECHP) the original ECHP surveys were
stopped in these countries. Instead, it was decided to integrate ex-post-harmonized national
panels into the ECHP. Comparable data were derived from the GSOEP and BHPS back from
1994 onwards. Consequently, two sets of data are available for the years 1994 to 1996 for
Germany and the UK. In our analysis, we use the “long series’, i.e. the GSOEP and BHPS
data for Germany and the UK, respectively.

To make scientific use of the ECHP data possible, Eurostat constructed an anonymised
and user-friendly version of the data (the User’'s Database; UDB) from the original data (the
Production Database; PDB). In this process, variables have been reorganized and standardized
across waves, no more strictly reflecting the structure of the questionnaire. In the following,
the data selection from the UDB database, which has been described in Section 3, is docu-
mented in more detail 1! The numbering of the following headings corresponds to the entries
of Table 1 in the main text.

a) Classification of job stayers

al) Employment relationship of job stayers

Full-time working employees are selected by using the following conditions for UDB vari-
ables describing the main activity status and working time:

PEOO1=1 The interviewed person defines the main activity status as working
with an employer in paid employment (15+ hours/week). Other per-

10 There was the same situation in Luxembourg, but as has already been explained in Section 3, the data for
Luxembourg cannot be used because relevant information is missing.

11 For adetailed data dictionary, codebook and information about data differences between countries and waves
see Eurostat (2003a).
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sons, as e.g. persons in paid apprenticeship or the self-employed, are
left out.
PEOOSC =1 Themain job is classified as full-time job
30<PE005SA <60  The working time in the main job (including paid overtime) com-
prises at least 30 hours and at most 60 hours.
The above criteria are applied to all stayer types. For type-1l and type-Ill stayers we addition-
ally compare the variable PEOO5A with PEQO5, the latter variable containing information on
the total number of hours worked per week in main and additional jobs. We require that
PEOOS < PEOOSA in order to select employees who hold only one job.

Job stayers do not change the job between interviews. It is checked that the current job
started before or in the month of the preceding interview by use of the following UDB vari-
ables:

PG006 Month of the personal interview
PG007 Y ear of the personal interview
PEO12 Month of start of current job
PEO11 Y ear of start of current job

a2) Interview distance in months

The interview distance is calculated by using the variables PG006 and PGOO07 (see above).

a3) Absence fromwork in days

PE038 Absence from work (in days) in the last four working weeks (not
counting holiday weeks) because of illness or other reasons.

This information is completely missing for the UK BHPS data and is not available for the

Netherlands in 1994. For these countries and years the value of this variable is not checked.

a4) Monthly activity calendar

In the UDB the main activity statusin month 1, 2,...,12 of the year preceding the wave year is
documented in the variables PC001, PC002, ..., PC012. For stayer types Il and |1l we use this
information in order to check that the respective person has been in paid employment in each
month between interviews without interruptions.12 Consider as an example a person who has
been interviewed in July 1996 and in June 1997. For the period from July 1996 to December
1996 we checked the information coded in the variables PC007 to PC012 of the wave year
1997. For the period from January 1997 to June 1997 we checked the information coded in the
variables PC001 to PC006 of the wave year 1998.13 Since the calendar information about

12 The fact that the person staid with the same employer between interviews (i.e. the person is a job stayer) is
checked by the variables described in al).

13 We also took account of , special cases*, in which the interview for wave year (t-1) and/or for wave year t
took place in the year following the respective wave year.
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monthly activity refers to the year preceding the wave year, the main activity status can not be
checked for the final wave. For type-Il stayers we leave the final wave in the subsample and
do not require a check of the activity calendar for the observations of the final wave. For type-
Il stayers a check of the monthly activity calendar is required for all observations implying
that the final waveislost for type-lll stayers.

b) Socio-economic characteristics and other conditions

bl) Age

PD003 Age

b2) Sex

PD0O04 Sex

b3) Sector

PEOO7C Main activity of the local unit of the business or organization in cur-

rent job (agriculture, industry or services)

b4) Type of employment contract

PEO24 =1 Permanent employment contract in main job

b5) Mode of interviewing

PGO08=1o0r=2 There has been a face-to-face personal interview (with or without
computer aid)

Sinceit is missing or wrongly coded, this information could not be checked for France and the

Netherlands for any year and neither for Portugal in 1994.

c) Earnings
cl) Type of earnings

PI221M Current monthly net wage and salary earnings
PI211IMG Current monthly gross wage and salary earnings

c2) Change in working hours

PEOO5A Hours worked in main job (including paid overtime)
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Appendix B Robustness checks

This appendix analyses whether the estimation results for the degree of downward nominal
wage rigidity presented in Section 5 are robust to variations in the specification. Those esti-
mates were based on a reference specification which is characterized by definitions of (i) ref-
erence subsample, (ii) reference histogram construction, (iii) reference econometric model,
and (iv) reference estimation.24 In the following, the robustness of results is checked by vary-
ing one by one the various characteristics of the reference specification, while the others are
kept identical with the reference specification.’> For ease of comparison, the first column of
each of the following tables contains the results of the reference specification.

Ad (i): Variation of subsample selection

Table B.1 presents estimates which have been obtained by varying the subsample selection.
From the upper part of the table it can be seen which component of the reference subsample
selection has been changed. As a reminder, the first column repeats the specification of the
reference subsample which is based on type Il stayers, the socio-economic category B and
earnings measure 2. Column 2 reports estimation results if type | stayers are considered in-
stead.16 In contrast to type |l stayers, no restrictions are imposed for type | stayers with respect
to interview distance, absence from work and the monthly activity calendar. Column 3 reports
estimation results for type Il stayers who face even stronger restrictions with respect to inter-
view distance and absence from work than type Il stayers. Consider as an example Denmark.
If typel stayers instead of type Il stayers are considered, the estimated degree of downward
nominal wage rigidity changes from 0.35 (in the reference specification) to 0.39. If typelll
stayers are considered instead, the respective value changes to 0.34. If one also compares the
other entries in columns 2 and 3 with column 1, it becomes evident that neither weaker nor
stronger restrictions with respect to the stayer definition have a significant impact on the re-
sults.

TableB.1

Column 4 presents estimation results for the socio-economic category A instead of cate-
gory B. In this case female employees are included in the analysis. Moreover, there are weaker
(or no) restrictions with respect to sector, type of employment contract and mode of the inter-
view. One would perhaps expect that in this case the extent of downward nominal wage rigid-
ity will be less pronounced. However, with the exception of Italy, where the estimated degree

14 The reader is referred to Table 3 in the main text for an overview over the various categories of the reference
specification. Detailed information on the definition of a reference subsample can be found in Section 3,
whereas reference histogram construction and reference econometric model are explained in Section 5.

15 The estimation procedures are not varied.

16 All other aspects of the reference specification, including the other components of the reference subsample
definition, remain unchanged.
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of downward nominal wage rigidity declines from 0.66 in the reference specification to 0.53,
the other estimates tend to remain very close to the estimates of the reference specification and
for some countries are even higher. Similar conclusions can be drawn with respect to the re-
sults for the more restrictive socio-economic category C (see column 5). Since in this category
only male employees working in industry are considered, one would perhaps expect that
downward nominal wage rigidity will be more pronounced. However, only in the case of Bel-
gium, Greece and Austria significantly higher estimates are observed whereas the estimates
for al other countries are close to the estimates in the reference specification. In column 6
results are reported for earnings measure 1, i.e. in contrast to the reference specification it is
not checked whether a change in working hours occurred. In most countries, the estimates of
the degree of downward nominal wage rigidity are only slightly lower, with the exception of
Italy where the estimated degree of downward nominal wage rigidity changes from 0.66 in the
reference specification to 0.53. In column 7 gross earnings instead of net earnings are consid-
ered. It might be suspected that this change in data selection will considerably modify the
earnings change distributions and therefore have a huge impact on the estimation results.
However, it is evident from the table that only for four countries the change in estimated wage
rigidity seems worth mentioning, with increases in estimated wage rigidity in Denmark and
UK, and decreases in Italy and Greece. Overall, from the results documented in Table B.1 it
can be concluded that the estimates of the reference specification are quite robust to changes
in subsample selection.

Ad (ii): Variation of histogram construction

Table B.2 presents estimates of the degree of downward nominal wage rigidity which were
obtained by varying some aspects of histogram construction. As can be seen from the upper
part of the table, the reference histogram construction is based on the sixty percent percentile
as measure of location, the difference of eighty and sixty percent percentile as measure of dis-
persion (used for standardization) and a bin width of 2 percent. Column 2 shows that esti-
mates remain basically the sameif, al other things being equal, the difference gzs — geo is used
as measure of dispersion. Columns 3 and 4 present estimates based on histograms with lower
or higher bin width (i.e. abin width of 1.5 percent or 2.5 percent instead of 2 percent). Though
the shape of histograms may be influenced by choice of bin width, it is evident from the re-
sults that the choice of smaller or larger bins barely affects the estimates. Finally, columns 5
to 7 document that the estimates are quite robust to changes in the measure of location which
is used for standardization of histograms.1” All in al, it can be concluded from the results in
Table B.2 that our estimates for the reference specification are robust to changes in histogram
construction.

17 Note that for some countries the median must not be used as measure of location because it is affected by
downward nominal wage rigidity. For completeness, the results for the median are neverthel ess documented.
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TableB.2

Ad (iii): Variation of econometric model

Table B.3 presents estimates of the degree of downward nominal wage rigidity which were
obtained by varying some aspects of the econometric model. As can be seen from the upper
part of the table, the reference econometric model is based on the pooled closed model de-
scribed in Section 2 and comprises bins 1 to 10. The second column of the table reports the
results of the estimation of isolated national models. Because of insufficient variation of loca
tion, the estimation could not be performed for Germany, France, UK and Portugal. The esti-
mates for Ireland and Spain are insignificant. For the remaining countries (with the exception
of Belgium) the estimated degree of downward nominal wage rigidity turns out to be higher.

TableB.3

Columns 3 and 4 report the results of estimations which include different bin ranges. As
can be seen from the table, a change in the number of binsincluded (and hence in the number
of eguations estimated) does barely affect the estimates. The final column presents the results
of estimations in which the model has not been closed (see Section 2 for details). This has
consequences for the estimation results. For instance, the estimates for Denmark and France
are much lower and insignificant. For other countries the significant estimates are considera-
bly higher (UK, Greece, Portugal) or lower (Italy, Germany, Austria, Finland). We conclude
that the conventional histogram-location approach in which models are not closed may lead to
biased estimates of the extent of downward nominal wage rigidity.
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FIGURE 1. HISTOGRAMS OF PER CENT WAGE CHANGES BY COUNTRY AND YEAR

Notes: See text. Exact percentages, bin width b=.016, and the country specific, annua 60 percent percentile
(ly; = deo,,i ) Were used for the construction of histograms. Vertical lines mark zero and the 60 percent percen-
tile. Changes smaller and larger than -20 and +20 percent are included in the | eft- and rightmost bins, respec-
tively. Countries are in order of the ECHP identifier of national data sets.



Knoppik and Beissinger DNWR in the ECHP 25

a) Inflation
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FIGURE 2. RATES OF INFLATION AND LOCATION OF DISTRIBUTIONS OF PER CENT WAGE CHANGES BY
COUNTRY AND YEAR

a) Consumer Price Index. Source: OECD.
b) Medians of wage change distributions for countries over time. Source: Own computations from ECHP data.
Countries arein order of ECHP identifier of national data sets.
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Tables

a) Classification of job stayers

TABLE 1. DATA SELECTION

Typel

Typell

Typelll

Restrictiveness of sample selection

low

middle

high

al) Employment relationship

Full-time working employees with
no change in job between interviews

a2) Interview distance (id) in months o restriction 8<id<16 11<id<13
a3) Absence from work (ab) in days no restriction 0<ab<3®@ ab=0@
a4) Monthly activity calendar not checked checked® checked®
b) Socio-economic characteristics
and other conditions Category A Category B Category C
Restrictiveness of sample selection low middle high
bl) Age 21-65 21-65 25-60
b2) Sex al male male
b3) Sector al industry and ser- industry
vices
b4) Type of employment contract no restriction permanent® permanent®
b5) Mode of interview no restriction no restriction face to face per-
sonal interview®
¢) Earnings Earnings Earnings Earnings
measure 1 measure 2 measure 3
Restrictiveness of sample selection low high high
cl) Type of earnings monthly net monthly net monthly gross
earnings earnings earnings
c2) Change in working hours no restriction not allowed® not allowed®

Notes: Details on the variables used for data selection can be found in Appendix A. The reference subsample

consists of type-11 stayers meeting the requirements of category B and earnings measure 2.
@

(b)

©

(d)

Absence from work in the last 4 weeks (not counting holiday weeks) due to illness or other reasons. Absence
is not checked for UK since information is not available

With a check of the monthly activity calendar provided by the ECHP it can be secured that the respective
person has been in paid employment in each month between interviews. The calendar information always re-
fersto the year preceding the respective wave year. In order not to lose the data of the final wave, we do not
perform a calendar check for the final wave (the year 2001) for type-ll stayers. For type-11l stayers a check
isrequired.

The type of employment contract is not checked in 1994 since in that year the information is missing in all
countries.

Since it is missing or wrongly coded, this information could not be checked for France and the Netherlands
for any year and neither for Portugal in 1994.

Change in reported working hours in comparison to preceding interview.
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TABLE 2: OBSERVATIONSIN THE REFERENCE SUBSAMPLE
FOR EACH YEAR AND COUNTRY

Country® 1994 1995 1996 1997 1998 1999 2000  2001® =
Austria X — a4 805 757 704 456 811 3,974
Belgium  — 640 566 570 510 ©12 @10 486 2,794
Denmark  — 667 564 488 389 423 390 479 3,400
Finland X X — 699 @5 242 238 305 1,486
France @ — 1,703 1563 1,218 1,031 939 934 1067 8455
Germany — — 1530 1528 1482 1323 1276 1317 1399 9,855
Greece  — 763 631 492 440 565 351 378 3,620
Irdland  — 720 670 626 558 448 311 450 3,783
ltaly —— 1,789 1638 1426 1273 1332 1255 1,391 10,104
Portugal — 1,134 1,012 1,157 1,168 1,182 901 1,334 7,888
Spain — 1,224 1,087 1027 1005 1007 1014 1183 7,547
UK — 947 974 929 927 877 819 935 6,408
y — 11,117 10674 10919 9,383 9,007 7,996 11,143 70,239

Notes: The table contains the number of observed per cent changes of monthly net earnings between
two consecutive interview dates in the reference subsample which consists of type-Il stayers meeting
the requirements of category B and earnings measure 2 as defined in Table 2. For cells marked with
an X the respective wave is not available. In cells marked with a dash observations are missing since

information on the preceding year is not available.

@ Sweden, Luxembourg and the Netherlands are excluded from the analysis (see text).
(b)

be checked for the final wave. This explainsthe rise in observations for the last wave.

We leave the year 2001 in the reference subsample though the monthly activity calendar cannot

© " The low number of observations in Bel gium in 1999 and 2000 is due to the fact that in 1999 the

sector information is missing in most cases.
(d)

terviews exceeded the upper limit of 16 months for most observationsin 1998.

The low number of observations in Finland in 1998 is due to the fact that the spell between in-
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TABLE 3: REFERENCE SPECIFICATION AND SYSTEMATIC VARIATION OF SPECIFICATION

Reference Variation of
specification specifications
Subsample
Stayer type I I, I
Socio-economic category B A C
Earnings measure 2 1,3

Histogram construction®

Per cent annual changes  exact percentage -

Binwidth b .020 .015, .025
Location | Oso 0Os0; Os5: Ces
Dispersion v Os0-Cleo Q75|
Model®
Pooling yes no
Closed yes no
Bins explicitly covered r=1.10 r=1.81.12
Small changes no -
Estimation ©
Estimator WLS -

Notes: The overal reference specification is made up of the definitions for the reference sub-
sample, the reference histogram construction, the reference model and the reference estimation,
which in turn each are defined by selected values for a number of characteristics within these
categories. For the category ‘subsample’ the characteristics are actually groups of characteris-
tics, see Section 3. The influence of choosing the selected values for the reference specification
over aternative values is explored by (partialy) varying aimost all of them. The corresponding
alternative values are listed in the second column. See also discussion in text.

@ The use of dispersion and location for standardization of earnings changes are explained in
Section 2; g, denotes the x-th percentile.

Versions of the model are explained in Section 2. In the reference subsample and histogram
congtruction r™" =1 and r™ =7 . The somewhat larger model with r = 1..10 was chosen
in order to be able to estimate the same model on histograms with smaller bin width.

Uniform starting values and iteration patterns were used in al estimations.

(b)
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TABLE 4. ESTIMATED DEGREES OF DOWNWARD NOMINAL WAGE RIGIDITY

Range of
Degree of rigidity degr ee of rigidity(b)
p t-values P
@ 2 (©)
National Austria @0.45 (16.36) [0.41, 0.52]
Belgium 0.47 (13.47) [0.41, 0.68]
Denmark 0.35 (12.49) [0.31, 0.60]
Finland 0.46 (12.99) [0.36, 0.52]
France 0.23 (7.54) [0.20, 0.28]
Germany 0.28 (9.42) [0.19, 0.33]
Greece 0.43 (16.86) [0.36, 0.64]
Ireland 0.18 (7.03) [0.00, 0.20]
Italy 0.66 (22.38) [0.45, 0.89]
Portugal 0.41 (15.13) [0.37, 0.54]
Spain 0.07 (2.60) [0.00, 0.10]
UK 0.14 (5.32) [0.10, 0.24]
European EU© 0.36 (25.17) [0.30, 0.37]
Euro area® 0.37 (24.19) [0.31, 0.40]

Notes: Column 1 contains estimated national and aggregate rigidity coefficients p from
closed pooled models for the reference specification. The coefficient p captures the degree
of downward nominal wage rigidity in the sense that it measures the share of counterfactual
wage cuts that are prevented by nomina rigidity. Column 3 contains the range of p that
results from systematic variation of the reference specification. The reference specification
and its variations consist of definitions with respect to subsample used, histogram construc-
tion, econometric model, and estimation that are detailed in Table 3 and the text.

@ Assumption of measure of location greater than (nominal) zero violated at least in one
year; see also Section 2.

Ranges for the degree of rigidity consist of the minima and maxima of estimated p
over the variations of the reference specification, except the inconsistent estimates from
the non-closed model. Insignificant estimates in the case of Ireland and Spain are rep-
resented by a zero lower bound of the range.

The European Union (EU) estimate is based on twelve of the fifteen old European
Union countries (without Luxembourg, the Netherlands, and Sweden). The Euro area
estimate is based on ten of the twelve current member states of the European monetary
union (without Luxembourg and the Netherlands).

(b)

©
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TABLE B.1: ESTIMATED DEGREES OF RIGIDITY - VARIATION OF SUBSAMPLE
Reference® Stayer type Soc.econ. Category Earn. Meas.
Subsample reference
Stayer type I I Il
Soc.-ec. Cat. B A Cc
Earn. Mess. 2 1 3
Datatreat. reference reference reference reference reference reference reference
M odel reference reference reference reference  reference reference reference
(1) (2 ©) ) ®) (6) )
Germany 0.28 0.28 0.27 0.31 0.33 0.26 0.31
(9.42) (10.60) (9.39) (10.38) (10.37) (11.14) (9.89)
Denmark 0.35 0.39 0.34 0.31 0.36 0.32 0.45
(12.49) (15.07) (10.96) (9.81) (11.15) (13.89) (15.91)
Belgium 0.47 0.46 0.48 0.47 0.68 0.47 0.41
(13.47) (13.69) (12.41) (14.80) (7.36) (14.62) (10.24)
France 0.23 0.24 0.24 0.28 0.23 0.20 0.20
(7.54) (9.10) (8.20) (8.60) (7.35) (9.19) (6.37)
UK 0.14 0.15 0.12 0.19 0.13 0.14 0.24
(5.32) (6.42) (5.17) (6.75) (4.01) (6.49) (8.17)
Ireland 0.18 0.14 0.11 0.18 0.11 0.12 0.20
(7.03) (5.95) (4.08) (7.66) (2.79) (5.47) (6.93)
Italy 0.66 0.68 0.62 0.53 0.58 0.53 0.45
(22.38) (26.79) (19.67) (15.77) (17.34) (21.91) (14.71)
Greece 0.43 0.43 0.46 0.51 0.57 0.42 0.36
(16.86) (17.64) (10.43) (17.44) (16.33) (18.34) (12.36)
Spain 0.07 0.08 0.07 0.05 0.10 0.05 0.02
(2.60) (3.53) (2.91) (1.69) (3.10) (2.05) (0.65)
Portugal 0.41 0.40 0.40 0.54 0.46 0.39 0.43
(15.13) (16.48) (16.36) (17.14) (13.78) (17.69) (13.93)
Austria® 0.45 0.49 0.43 0.43 0.60 0.41 0.47
(16.36) (18.21) (15.00) (14.33) (17.33) (17.06) (15.14)
Finland 0.46 0.43 0.47 0.45 0.46 0.43 0.52
(12.99) (15.80) (11.65) (12.99) (5.42) (14.76) (13.69)
EU© 0.36 0.36 0.32 0.33 0.36 0.30 0.33
(25.17) (26.06) (21.95) (22.69) (21.46) (25.20) (22.88)
Euro area® 0.37 0.37 0.33 0.35 0.40 0.31 0.32
(24.19) (23.72) (20.64) (21.56) (21.19) (23.30) (18.66)

Notes: The table contains estimated national and aggregate degrees of rigidity (parameter p;, t-valuesin
parentheses) for variations of the reference specification with respect to the reference subsample. See
Table 3 and Section 5 for features of the reference specification and its variations.

@9 See Table 4 for explanations of these table footnotes.
Results for reference specification (Table 4) repeated for convenience.

(d)
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TABLE B.2: ESTIMATED DEGREES OF RIGIDITY - VARIATION OF HISTOGRAM CONSTRUCTION

Reference® Stand. Bin width Location
Subsample reference reference reference reference reference reference reference
Hist. constr. reference
Dispersion Oso-loC grs-loc

Bin width .020 .015 .025

Location Oso Oso Os5 Oes

M odel reference reference reference reference reference reference reference

1) (2 3 4 5 (6) ()

Germany 0.28 0.28 0.31 0.26 @027 0.28 0.31

(9.42) (9.41) (12.90)  (7.81) (9.14)  (897) (12.90)

Denmark 0.35 0.37 0.41 0.32 @0.32 0.33 0.41

(12.49) (12.34) (17.12)  (9.96) (10.65) (10.52) (17.08)

Belgium 0.47 0.48 0.48 0.45 @044 @045 0.48

(13.47) (14.08) (14.68)  (11.43) (11.10) (11.36) (13.64)

France 0.23 0.22 0.21 0.22 0.24 0.23 0.21

(7.54) (6.95) (8.75)  (6.69) (801 (7.36)  (8.05)

UK 0.14 0.17 0.10 0.17 0.18 0.17 0.12

(5.32) (5.67) (4.86)  (5.37) (611) (5.76)  (4.74)

Ireland 0.18 0.18 0.14 0.20 0.19 0.19 0.12

(7.03) (6.09) (6.09)  (6.77) (654) (615  (5.10)

Italy 0.66 0.66 0.70 0.57 @056 0.58 0.64

(22.38) (21.12) (27.98)  (17.06) (18.83) (18.77) (23.33)

Greece 0.43 0.48 0.45 0.43 @050 0.48 0.44

(16.86) (16.92) (2053)  (15.17) (16.18) (14.80) (18.41)

Spain 0.07 0.07 0.07 0.04 0.07 0.04 0.10

(2.60) (2.24) (302)  (1.18) (217)  (1.26)  (4.39)

Portugal 0.41 0.44 0.38 0.46 0.48 0.42 0.37

(15.13) (15.22) (17.28)  (15.20) (15.85) (13.52) (16.40)

Austria® 0.45 0.44 0.50 0.42 0.47 0.48 0.50

(16.36) (16.34) (21.67)  (13.36) (1361) (14.77) (18.96)

Finland 0.46 0.42 0.45 0.42 0.36 0.41 0.48

(12.99) (11.67) (16.17)  (11.23) (8.77)  (955) (14.41)

EU® 0.36 0.37 0.37 0.34 0.33 0.33 0.34

(25.17) (26.07) (28.30) (22.59) (21.30) (20.22) (26.10)

Euro area® 0.37 0.39 0.38 0.36 0.35 0.34 0.34

(24.19) (24.56) (27.42) (2173 (2020)  (18.72)  (24.06)

Notes: The table contains estimated national and aggregate degrees of rigidity (parameter p;, t-valuesin
parentheses) for variations of the reference specification with respect to reference histogram construction.
See Table 3, Table 4 and text for features of the reference specification and its variations.

89 See Table 4 for explanations of these table footnotes.

©)

Results for reference specification (Table 4) repeated for convenience.
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TABLE B.3: ESTIMATED DEGREES OF RIGIDITY - VARIATION OF MODEL

Reference® Pooled Bin range Closed
Subsample reference reference reference reference reference
Hist. constr. reference reference reference reference reference
M odel reference
Pooled yes no
Bin range 1.10 1.12 1.8
Small changes no
Closed yes no
1) (2 3 4 5
Germany 0.28 - O 0.27 0.29 0.19
(9.42) (9.18)  (9.84) (2.79)
Denmark 0.35 0.60 0.35 0.37 0.09
(12.49) (5.87) (12.36) (13.31) (1.17)
Belgium 0.47 0.41 0.47 0.46 0.38
(13.47) (2.16) (13.83) (12.82) (5.29)
France 0.23 . ® 0.23 0.22 0.13
(7.54) (7.51)  (7.50) (1.75)
UK 0.14 . ® 0.16 0.12 0.24
(5.32) (5.98)  (4.84) (3.76)
Ireland 0.18 -0.10 0.19 0.17 0.14
(7.03) (-1.32) (7.32)  (657) (2.01)
Italy 0.66 0.89 0.63 0.68 0.41
(22.38) (2.87) (21.36) (23.39) (6.65)
Greece 0.43 0.64 0.43 0.43 0.58
(16.86) (13.93) (16.91) (16.65) (9.73)
Spain 0.07 -0.01 0.06 0.08 -0.20
(2.60) (-0.29) (233)  (2.98) -(2.24)
Portugal 0.41 -® 0.44 0.38 0.69
(15.13) (15.84)  (14.40) (11.98)
Austria® 0.45 0.85 0.44 0.49 0.31
(16.36) (8.84) (15.96) (17.18) (5.02)
Finland 0.46 0.52 0.44 0.46 0.20
(12.99) (7.6) (12.77)  (13.01) (2.36)
EU© 0.36 - 0.36 0.36 0.46
(25.17) - (25.17) (25.17) (13.14)
Euro area® 0.37 - 0.37 0.37 0.40
(24.19) - (24.19) (24.19) (7.66)

Notes: The table contains estimated national and aggregate degrees of rigidity (parameter
p;, t-values in parentheses) for variations of the reference specification with respect to
the reference econometric model. See Table 3 and Section 5 for features of the reference
specification and its variations.
@9 See Table 4 for explanations of these footnotes.
® " Estimation not feasible for this specification because of the insufficient variation in
location that isreflected in r{™ —r™" <1.

@ Resultsfor reference specification (Table 4) repeated for convenience.




