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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 de-
velop an econometric multi-country model based on Kahn’s (1997) histogram-location approach 
and apply 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 rigidity on the national as well as the EU-wide level point to marked downward nominal 
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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 nominal 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 nomi-
nal rigidity is indispensable for an evaluation of recent low inflation targets of monetary pol-
icy makers. 

At present, only for some European countries such evidence with respect to downward 
nominal wage rigidity does exist, see the surveys of Kramarz (2001), Stiglbauer (2002), and 
Rodríguez-Palenzuela, Camba-Mendez and Garcia (2003). In several 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 available evidence on 
existence 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), which is 
a 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 ques-
tionnaire asked in the EU-countries, which makes the direct comparison of data across coun-
tries and over time possible. The comparison of results is also facilitated by use of a uniform 
method of analysis for the EU and Euro Area as a whole 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 nominal wage rigidity 
across countries. 
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The remainder of the paper is structured as follows. Sections 2 and 3 explain the histo-
gram-location approach and our proposed extensions. Sections 4 and 5 describe in some detail 
the ECHP data used and present descriptive evidence. Section 6 contains a description of the 
empirical implementation and the results with respect to existence and extent of downward 
nominal wage rigidity. The results of robustness checks are presented in Section 7. In Section 
8 the estimation results are compared with results from the literature. Finally, in Section 9 we 
summarize our findings and offer conclusions and a brief outlook. 

2 Histogram-location approach 

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.1

2.1 Basic principle 
The histogram-location approach’s principle of identification is that of joint variation of loca-
tion and shape.2 It relies on the fact that distributions of wage changes react differently to 
changes in location of the distribution under the alternative regimes of either nominal wage 
flexibility or nominal wage rigidity. Under downward nominal wage rigidity there will be 
systematic joint variation of location and shape, but no such variation in shape occurs under 
nominal wage flexibility. 

This fundamental difference between regimes is illustrated in the upper left quarter of 
Figure 1 in columns (1) and (2), rows a) and b). Column (1) shows how the distribution of 
wage changes reacts to changes in the underlying determinants of average wage growth, e.g. 
changes of the rate of inflation, under a regime of nominal wage flexibility: the location (e.g. 
the median), indicated in the graphs by l , shifts, but the overall shape of the distribution re-
mains unchanged between (1a) and (1b). This distribution under wage flexibility is also re-
ferred to as notional, hypothetical or counterfactual distribution. The distribution under 
downward nominal wage rigidity deviates from the counterfactual distribution. Panel (2a) 
illustrates the effects of nominal rigidity on the shape of the distribution for a given location. 
The left tail is thinner than under nominal wage flexibility (thinning effect), reflecting that a 
number of intended nominal wage reductions cannot take place because of rigidity. At the 
same time the bin that contains the zero nominal wage change is larger than under flexibility, 

1 The term ‘wage’ is used for any type of earnings from labor. The earnings variables used are discussed in 
Section 4. 

2 A number of expositions of the histogram-location approach are available in the literature, e.g. Beissinger 
and Knoppik (2001), Stiglbauer (2002), Knoppik and Dittmar (2002), Lebow, Saks and Wilson (2003). 
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since it contains the wage freezes that occur instead of the nominal wage cuts (pile-up effect). 
The reaction to shifts of the distribution also differs from the case of nominal wage flexibility. 
The shape of the distribution in panel (2b) has changed and is more similar to the counterfac-
tual distribution than that in panel (2a) since due to the shift of location to the right a smaller 
part of the left tail is affected by thinning and the pile up of the zero bin is correspondingly 
smaller. 

Figure 1

The histogram-location approach makes use of the ‘principle of joint variation of location 
and shape’ by quantifying the changes in shape in empirical histograms of wage changes. In 
order to make corresponding parts of the distribution better comparable, the situation under 
downward nominal wage rigidity is now presented with location-centered histograms of 

 in column (3), row a) and b). For ease of reference, the relevant histogram bins 
are numbered from right to left, starting with one for the bin just left of  as in column 
(3) of 

lwwc

c

c

0w
Figure 1.  corresponds to the zero nominal wage change; the different loca-

tions of  on the 
lw 0

l x axes point to the underlying differences in location of the two uncen-
tered distributions. The differences in shape can be better distinguished in this graphical rep-
resentation since the distributions and the bins representing corresponding parts of the distri-
bution are now vertically aligned. Bin 1 is of identical size in both panels, since it contains 
positive nominal wage changes (i.e. it is a ‘positive bin’, on the right of the respective 

) in both scenarios of low or high location (high inflation) and is therefore unaf-
fected by nominal rigidity. Bins 2 to 4, however, differ between panels (3a) and (3b). Bin 2, 
in the low location (low inflation) scenario, is the ‘zero bin’ containing the pile up 
(  falls into it), whereas in the high location (high inflation) scenario bin 2 still con-
tains only positive nominal changes, unaffected by downward nominal wage rigidity. Going 
from right to left, bin 3 is still a positive bin in the high location (high inflation) scenario, but 
is, in the low location (low inflation) scenario, a ‘negative bin’ containing only negative 
nominal wage changes. Yet a little further left, it is bin 4 that is the zero bin in the high loca-
tion (high inflation) scenario, but has again negative bin status under the low location (low 
inflation) scenario. The remaining bins, starting with bin 5, are of identical size in both pan-
els, i.e. reduced by thinning, since these are negative bins (left of the respective 
containing only negative nominal wage changes in both scenarios. The systematic differences 
in the size of the bins clearly point to the presence of downward nominal wage rigidity built 
into the numerical example underlying the graphs: relative to their size as positive bins, bins 
of the same number are smaller when they are negative bins and larger when they are zero 
bins. In the histogram-location approach these systematic joint changes of shape and location 
are captured in a formal econometric model, if they do exist. 

lw 0c

c

c

lw 0

lw 0 )
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The lower part of Figure 1, comprising rows c) and d), serves to illustrate two potential 
problems for the analysis, narrow distributions and little variation of location, by introducing 
a second country B differing from the first country A. As one obvious difference, Country B’s 
distributions are narrower. As a consequence, the effect of downward nominal wage rigidity 
in panel (2c) looks much weaker than that in panel (2a) of the first country, although the per-
centage of desired wage cuts that are prevented by rigidity and the location of the distribution 
are the same by construction of the numerical example underlying the visualization. A second 
difference is the smaller variation in location (inflation) from low to moderate for country B, 
in contrast to variation from low to high for country A. This leads to less observed variation 
in bin sizes in panels (3c) and (3d) and thereby to a potential identification problem. Such a 
lack of observed distributions with different locations would make the combination of evi-
dence from more than one country particularly desirable. However, as column 3 of Figure 1
vividly illustrates, observed histograms from the two countries must not be combined, be-
cause at this point it is unclear how the effects of downward nominal wage rigidity on bin 
sizes could be disentangled from differences in bin sizes that simply stem from different wage 
change distributions in the two countries. We will return to this problem and ways to over-
come it in Section 3. 

2.2 Basic econometric model 
The basic econometric model of the histogram-location approach explains the observed rela-
tive frequency  of wage changes in bin rtP r  in period t  of the histogram of location-centered 
per cent annual wage changes. The bin size  is equal to the product of bin width  and 
height , . Bin r represents per cent nominal wage changes that are between 

rtP b
h bhPrt r  and 

1r  times the bin width  smaller than the rate of wage change at the location of the uncen-
tered distribution. The explanatory variables are dummy variables that capture bin status in 
different bins and years, i.e. whether the bins contain negative, zero, or positive nominal wage 
changes. The unknown parameters that are to be estimated are the rigidity parameter 

b

, the 
counterfactual bin sizes r  that would prevail under wage flexibility, and the pile-up parame-
ter . The model consists of the following system of equations: 

(1) orrt

uppile

rt

r

rj
jtj

thinning

rtrrt DZDNDNP
max

min

1  f maxmin rrr .

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

wage changes in the bin, whereas a value of one in  indicates the presence of zero nomi-
nal wage changes in that bin. Bins with only positive changes are coded by setting to zero 
both  and . The rigidity parameter 

rtDN rtDZ rtDN

rtDZ

rtDN rtDZ  can directly be interpreted as the degree of 
downward nominal wage rigidity, since it is equal to the proportion of nominal notional wage 
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cuts that are prevented by the existence of downward nominal wage rigidity. The counterfac-
tual bin sizes r  are constant parameters because of the assumption of a time-invariant coun-
terfactual distribution (up to shifts in location).3

System (1) is a partial model of the total histogram including 1minmax rrR  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.  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 . Note that the estimation of the 
system is based on 

minr

maxr
TRN  observed bin sizes, given T  observed histograms. Each equa-

tion of system (1) covers the three cases of negative, zero, or positive bins. Positive bins 
(  and 0rtDN 0rtDZ ) are explained by the counterfactual bin sizes r . In the case of 
negative bins (  and ), a proportion 1rtDN 0rtDZ  of the counterfactual bin size is sub-
tracted from r . In contrast, for zero bins ( 0rtDN  and 1rtDZ ) there is a pile-up in addi-
tion to the counterfactual bin size from the wage freezes in the negative bins of the same pe-
riod; parameter  captures the contribution of those negative bins that are too far left to be 
explicitly modeled, or caused by reasons other than downward nominal wage rigidity.  

2.3 Remarks 
A number of remarks complete the introduction of the basic model. First, the model presented 
is a simplified version of the “proportional” model or “model 3” in Kahn (1997). The propor-
tional model of downward nominal wage rigidity with uniform degree of rigidity for nominal 
wage reductions of all sizes is used, because it results in a single measure of rigidity that it 
easy to interpret and easy to compare to other results in the literature. There is also explicit 
support for this proportional form of rigidity in Knoppik (2003), an analysis of functional 
form of downward nominal wage rigidity. Second, note that even this basic specification im-
plies 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. Fourth, Knoppik and Beissinger (2003) showed that measure-
ment error with classical 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 can 
therefore be interpreted as a lower bound of the true extent of rigidity. 

                                                
3 A detailed account of the assumptions underlying this and other approaches to the analysis of downward 

nominal wage rigidity can be found in Beissinger and Knoppik (2001). 
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3 Extensions of the histogram-location approach for cross-country analysis 

A number of variants of the basic proportional model of the histogram-location approach have 
been proposed in Kahn (1997), Beissinger and Knoppik (2001), Christofides and Leung 
(2003), and Castellanos, García-Verdú and Kaplan (2004), but none of these is suitable for 
cross-country, cross-sectional, or cross-regional analysis with a necessity to deal with poten-
tial differences in dispersion as illustrated above. 

3.1 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 a time-
varying mixture of distributions which violates the assumption of time-invariance of the 
counterfactual 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. 

3.2 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) orrct

uppile

rct

r

rj
jctj

thinning

rctrrct DZDNDNP
max

min

1  f maxmin rrr .
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Stacked data on bin sizes and status dummies from the different countries is used in this case. 
Note that the estimation of the pooled model is based on 

c cTRN  observed bin sizes, 
where  is the number of observed histograms of country . The pooled model with national 
rigidity and pile-up parameters is given by the system of equations 

cT c
(3).

(3) rct

uppile

rct

r

rj
jctji

i
rctii

i
rcti

thinning

rcti
i
rctirrct DZDNDCDCDNDCP

max

min

1

for .maxmin rrr

Country dummies  for each country  are used in replacing the uniform rigidity and 
pile-up parameter in equation 

i
rctDC i

(2). Specifically, 
i

i
rctiDC  is used to replace , and 

 replaces 
i

i
rctiDC , where summation runs over all countries covered. The assumption of 

invariance of the counterfactual distribution is extended in the pooled model to hold over 
countries as well as over time which is reflected in the country-independent counterfactual 
bin sizes r . Any potential country differences of the counterfactual therefore have to be 
eliminated. Centering the national histograms takes account of the national differences in lo-
cation. Additional differences in dispersion can be taken into account by standardizing the 
distributions.

3.3 Standardization 
As discussed in Section 2.1, Figure 1 illustrates wage change distributions of two countries 
that differ in their dispersion. The location-centered histograms of column 3 in Figure 1 make 
it clear that because of these differences histograms from countries A and B must not be used 
in a joint analysis, unless the analysis corrects for the differences in dispersion. The means for 
correction are histograms of standardized wage changes, where the standardized per cent 
wage changes  are defined bysw

v
lwws ,

with location parameter l  and dispersion parameter v . Under standardization, zero bin status 
is determined by whether (in a given period) the bin contains the standardized wage change 
that corresponds to the original zero nominal wage change, vlws 0 . Column 4 of 
Figure 1 illustrates that, after standardization, those parts of the distribution from both coun-
tries that are not affected by downward nominal wage rigidity are identical. This is true, for 
example, of bin 1, a positive bin in all periods in both countries. Conversely, remaining devia-
tions of a bin’s size from its size as a positive bin, whether they occur across periods or across 
countries, can now be interpreted as signs of downward nominal wage rigidity. Standardiza-
tion effectively relaxes the assumption of time-invariant counterfactual distribution (up to 
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variation in location) and replaces it by the weaker assumption of time-invariant counterfac-
tual distribution (up to variation in location and some parameter of dispersion). 

The choice of a suitable 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 I 
errors in a test of the null hypothesis of wage flexibility. For their analysis it therefore does 
not matter whether the measure of variability  is affected by downward nominal wage rigid-
ity or not, and they choose the interquartile range as their preferred measure of variability, i.e. 

, where  and  denote the third and first quartile (75

v

2575 qqv 25|75
75q 25q th and 25th percen-

tile). 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 between the measure of location (which 
again must not be affected by downward nominal wage rigidity) and some higher percentile. 
For example, if the 60th percentile is used for location, 60ql , the upper percentile could be 

 leading to 80q

,6080
60|80 qqv

and a corresponding standardization of

6080

60
60|80

60

qq
qw

v
qwws .

3.4 Closed model 
A problem of the basic model is that 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  is only taken into account 
implicitly, by adding the ad hoc “additional pile-up” parameter 

maxr
. The construction of loca-

tion-centered histograms implies that the counterfactual outer left tail has probability mass of 
, i.e. is equal to the difference between the percentile used as measure of loca-

tion and the sum of all counterfactual bin sizes up to . 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 

max

1

r

j jqF

maxr

 times this difference. This restriction, ,
however, is not taken into account in the partial model and may therefore be violated in esti-
mates obtained from the basic model. In order to close the model, the restriction can be used 
to replace the pile-up parameter 

))(( max

1

r

j jqF

 in systems (1), (2), or (3).



  9 

For example, system (1) then becomes:  

(4) or .rt

uppile

rt

r

j
jtj

r

j
j

thinning

rtrrt DZDNqFDNP
maxmax

11
1  f max1 rr

Note that no explicit equation for the probability mass to the left of  is needed since it 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.

maxr

4 Note also that  has to be set to one. minr

4 Data and definition of the reference subsample 

The analysis is based on the European Community Household Panel (ECHP) which is a large-
scale annual longitudinal survey providing household and personal information on income 
and socio-economic characteristics for the 15 ‘old’ member states of the European Union 
(EU).5 The ECHP has been centrally designed and coordinated by the Statistical Office of the 
European 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.  

The ECHP started in 1994 and ended in 2001, thereby comprising eight waves, the last of 
which has 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, respec-
tively. However, the Swedish data cannot be used in the analysis since it only contains cross-
sectional information. Luxembourg and the Netherlands also have to be excluded because 
necessary information for the analysis is missing.6

For the data selection decisions are made with respect to three broad categories (see 
Table 1). Later on we will change the sample selection by varying the entries in each category 
in order to check the robustness of the estimation results. In this section, however, only the 
specification of our reference subsample is presented. Category a) in Table 1 specifies the 
type of employees we are considering in the analysis. In line with previous analyses in this 
field we are interested in ‘job stayers’, i.e. employees who have a ‘stable employment rela-

                                                
4 This situation is well known in the context of the estimation of expenditure shares, see e.g. Greene (2003). 
5 EPUNet (2004) is a short introduction to the ECHP and a reference to more detailed information; see also 

Eurostat (2003). A large number of documents on the ECHP is provided by Eurostat (2004). Peracchi (2002) 
gives a detailed description of the first three waves of the ECHP data. 

6 Data for 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 informa-
tion on the monthly activity calendar. 
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tionship’ with an employer for a certain period of time. Job stayers are defined as full-time 
working employees who do not change the job between two consecutive interviews. For our 
reference subsample, we additionally require that interviews are at least 8 and at most 16 
months apart. We checked the monthly activity calendar provided by the ECHP in order to 
ensure that the respective person has been in paid employment in each month between inter-
views. We also excluded all employees from the reference subsample who were more than 
three days absent from work due to illness or other reasons in the last four weeks preceding 
the interview. 

Table 1

Category b) of the data selection deals with the socio-economic characteristics of job 
stayers and the mode of interview. In the reference subsample we consider male employees 
who are between 21 and 65 years old and are working in industry or services on the basis of a 
permanent employment contract.  

Category c) deals with the type of earnings used in the analysis. The ECHP dataset pro-
vides 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 year, we use the information on 
current monthly earnings.7 The question whether gross or net earnings are better suited for the 
analysis is debatable, 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. We decided to use monthly net earnings in the 
reference subsample, but later it is checked whether the use of gross earnings changes the 
estimation results. As a further dimension of the earnings measure we also take into account 
whether reported working hours changed from one interview to the next, or not. In our refer-
ence subsample we only considered those job stayers whose working hours remained un-
changed in comparison to the preceding interview.8 Table 2 contains the number of observa-
tions by wave and country, which sum to a total of 70,239 observations for 12 EU countries.  

Table 2

                                                
7 We also 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’. 

8 Details on the variables used for data selection can be found in Appendix A of the Discussion Paper version 
of this paper, Knoppik and Beissinger (2005). 
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5 Descriptive evidence 

In this section descriptive evidence for the existence of downward nominal wage rigidity is 
presented. Figure 2 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 the preceding section. This figure provides some preliminary evidence that the dis-
tribution of earnings changes is affected by downward nominal rigidity in almost all coun-
tries. The left tail of the distribution usually appears to exhibit some ‘deformation’, a spike in 
the distribution at zero and some thinning in the distribution below zero. However, a purely 
static descriptive analysis of the shape of the earnings change distribution does not prove the 
existence of downward nominal 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. As is evident from the exposition of the basic principle of the histogram-
location approach in Section 2, the existence of downward nominal wage rigidity can only be 
detected by considering the joint variation of location and shape of the earnings change distri-
bution.

Figure 2

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 3a, 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 3b). Throughout the analysis we therefore 
have to use higher percentiles as measure of location. In Figure 2 for example, the 60th per-
centile of the earnings change distribution (marked by a thin vertical line) is used as measure 
for location. 

Figure 3

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 60th

percentile lies between 12 and 15 percent because of high inflation. When Greece curbed in-
flation in order to meet the requirements for the introduction of the Euro, the 60th percentile 
also declined and amounted to only around 3 percent in 2000. This leftward shift of the loca-
tion 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 left tail of the distribu-
tion.
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As a second example, consider Portugal. The marked asymmetry of the earnings change 
distribution seems to point to pronounced downward nominal wage rigidity. However, there 
is 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 
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 there-
fore suggests that Spain is a country where downward nominal wage rigidity seems to play 
hardly any role, which may come as a surprise. 

6 Empirical implementation and results of the reference specification 

In this section we present national and aggregate European degrees of downward nominal 
wage rigidity obtained from estimates of our reference specification. The overall reference 
specification consists of definitions concerning the subsample selection, the histogram con-
struction, the econometric model and the estimation procedure. Since the reference subsample 
has already been outlined in Section 4, now only the remaining parts of the reference specifi-
cation are explained.

In the reference histogram construction exact percentage changes, a bin width of two per-
centage points, and a standardization based on a measure of location itit ql ,,60,  and a measure 
of dispersion v  are used. As in other applications in the literature, e.g. Kahn (1997), exact 
percentages, rather than log percentages are used, since the transformation 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 often used in the 
literature and even wider bin widths suggested by the usual rules, given the numbers of ob-
servations per year and country in our sample. The main consideration behind the use of the 
standardization of wage changes is the need to use measures of location and dispersion that 
are unaffected by rigidity, as explained in Section 3. These aspects of histogram construction 
are varied in Section 7. 

60|80

As the reference model for estimating an econometric model of the histograms the pro-
portional, pooled, closed model with bins 101r  is used. As discussed in detail in Sec-
tion 3, this model is best suited for the cross-country analysis. The range of bins chosen is 
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somewhat larger than suggested by the range of bins with status changes, 1minr  and 
, in order to be able to use the same model in variations of the reference specification 

where this range increases (narrower bin width). 
7r max

                                                

Finally, our reference estimation procedure is iterated weighted least squares (WLS), 
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.9

After the description of the reference specification we are now able to turn to the estima-
tion results. National and European estimated degrees of rigidity for the reference specifica-
tion are reported in the first column of Table 3. Degrees of rigidity are highly significant in all 
of the twelve individual countries included in the sample. While in a majority of seven coun-
tries 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 3. The standard specification re-
sults in highly significant estimated rigidity coefficients of 36 per cent and 37 per cent for 
these two aggregates. 

Table 3

Taking these figures literally means that more than one third of the notional 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 
countries or areas. Actual degrees of downward nominal wage rigidity may turn out to be 
even larger. 

7 Robustness of the estimation results 

This section deals with the question whether the estimation results for the degree of down-
ward nominal wage rigidity presented in Section 6 are robust to variations in the specifica-
tion. Those estimates were based on a reference specification which is characterized by defi-
nitions regarding (i) the subsample selection, (ii) the histogram construction, (iii) the econo-

9 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 surveys in Beissinger and Knoppik (2001). 
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metric model, and (iv) the estimation procedure.10 In the following, the robustness of results 
is checked by varying one by one the characteristics (i) to (iii) of the reference specification, 
whereas the estimation procedure remains unchanged.  

7.1 Variation of subsample selection 
In principle, estimation results may be influenced by the restrictiveness of subsample selec-
tion. As has been explained in Section 4, the subsample selection concerns decisions regard-
ing a) the classification of job stayers, b) the socio-economic characteristics of employees and 
c) the type of earnings considered in the analysis. The basic idea behind the robustness checks 
is to choose other subsamples which are either less or more restrictive than the reference sub-
sample used so far in the analysis.  

The upper part of Table 4 deals with the variation of the job stayer classification and dis-
tinguishes three types of job stayers. The numbering of stayer types from I to III reflects an 
increase in the restrictiveness of stayer definition with respect to interview distance, absence 
from work or 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. The 
reference subsample used so far in the analysis is based on type-II stayers, who, with regard 
to sample restrictions lie in between type-I and type-III stayers.  

Table 4

The middle part of Table 4 deals with the variation of socio-economic characteristics and 
other conditions. Three categories A to C are distinguished, with category A representing the 
least restrictive and category C the most restrictive sample selection. The selection of the ref-
erence subsample corresponds to category B. 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 lower part of Table 4 deals with the variation of the earnings measure. Earnings 
measures 1 and 2 refer to net earnings. However, earnings measure 2 is more restrictive than 
measure 1 because it is additionally required that the number of reported working hours re-
mains constant. This restriction is also implemented for earnings measure 3, but in this case 
gross earnings are considered. The estimates of the reference subsample had been based on 
earnings measure 2. 

                                                
10 The reference subsample has been defined in in Section 4, whereas the other aspects of the reference specifi-

cation are explained in Section 6. 
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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. So far, our focus was on a reference subsample, which 
represents a ‘middle way’ with respect to the restrictiveness of sample selection and consists 
of type-II stayers meeting the requirements of category B and of earnings measure 2. In the 
following, we will check the robustness of estimation 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 5 presents the corresponding estimates. 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. Column 2 reports esti-
mation results if type I stayers are considered instead.11 In contrast to type II stayers, no re-
strictions are imposed for type I stayers with respect to interview distance, absence from work 
and the monthly activity calendar. Column 3 reports estimation results for type III stayers 
who face even stronger restrictions with respect to interview distance and absence from work 
than type II stayers. Consider as an example Denmark. If type I stayers instead of type II stay-
ers are considered, the estimated degree of downward nominal wage rigidity changes from 
0.35 (in the reference specification) to 0.39. If type III stayers are considered instead, the re-
spective 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 results. 

Table 5

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 interview. One would perhaps expect that in this case the extent of downward nominal 
wage rigidity will be less pronounced. However, with the exception of Italy, where the esti-
mated degree of downward nominal wage rigidity declines from 0.66 in the reference specifi-
cation 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 results 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 

                                                
11 All other aspects of the reference specification, including the other components of the reference subsample 

definition, remain unchanged. 
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expect that downward nominal wage rigidity will be more pronounced. However, only in the 
case of Belgium, Greece and Austria significantly higher estimates are observed whereas the 
estimates for all 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 considered. 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 5 it can be concluded that the estimates of the reference specification are 
quite robust to changes in subsample selection. 

7.2 Variation of histogram construction 
Table 6 presents estimates of the degree of downward nominal wage rigidity which were ob-
tained by varying some aspects of histogram construction. As is documented in the upper part 
of the table, the reference histogram construction used so far had been based on the 60th per-
centile as measure of location, the difference of 80th and 60th percentile as measure of disper-
sion (used for standardization) and a bin width of 2 percent (see also Section 6). Column 2 
shows that estimates remain basically the same if, all other things being equal, the difference 
q75 – q60 is used as measure of dispersion. Columns 3 and 4 present estimates based on histo-
grams with lower or higher bin width (i.e. a bin 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 results 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.12 All in all, it can be concluded 
from the results in Table 6 that our estimates for the reference specification are robust to 
changes in histogram construction. 

Table 6

                                                
12 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 nevertheless documented. 
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7.3 Variation of econometric model 
Table 7 presents estimates of the degree of downward nominal wage rigidity which were ob-
tained by varying some aspects of the econometric model. As is documented in the upper part 
of the table, the reference econometric model used so far was based on the pooled closed 
model described in Section 2 and comprised bins 1 to 10. The second column of the table re-
ports the results of the estimation of isolated national models. Because of insufficient varia-
tion of location, the estimation could not be performed for Germany, France, UK and Portu-
gal. The estimates 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. 

Table 7

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 bins included (and hence in the number 
of equations 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. 

8 Comparison with results from the 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 also 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 discus-
sion of other European and US evidence. Throughout, the discussion focuses on quantitative 
econometric rather than purely descriptive or qualitative evidence.13

                                                
13 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 not based 
on econometric models; both find small amounts of DNWR. 
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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 Beschäftigtenstichprobe, 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. For a 
comprehensive measure of earnings, Knoppik and Dittmar (2002) find 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 coverage 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.14 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 
easily be compared to results from the histogram-location approach, since it contains a rigid-
ity parameter that can be interpreted in exactly the same way as parameter  in the histo-
gram-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 
alternative 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 
application of the proportional model without any explicit model of measurement error to 
Swedish 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 inte-
grated into the analysis. European studies employing this variant of the earnings-function ap-
proach 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. 

                                                
14 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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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 u. a. (2003), another applica-
tion of the histogram-location approach. Even in their version with the most comprehensive 
earnings measure, estimated degrees of downward nominal wage rigidity are 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 businesses 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.15 Overall, there is no 
conclusive evidence to suggest systematic differences between Europe and the US with re-
spect 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 con-
sistent cross-country comparisons due to uniform method and uniform data. 

9 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 
evidence has now been substantially extended by the first-time econometric analysis with 
respect to these questions using employee micro data from the European Community House-
hold 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 

                                                
15 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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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 nominal 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.

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 coun-
try-specific heterogeneity. In the literature, psychological or institutional factors are put for-
ward 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. 
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Figure 2 continued on next page 
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FIGURE 2: HISTOGRAMS OF PER CENT EARNINGS CHANGES BY COUNTRY AND YEAR

Notes: See text. Exact percentages, bin width 016.b , and the country specific, annual 60th percentile 
( itit ) were used for the construction of histograms. Vertical lines mark zero and the 60ql ,,60,

th percentile. 
Changes smaller and larger than -20 and +20 percent are included in the left- and rightmost bins, respectively. 
Countries are in order of the ECHP identifier of national data sets. 
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FIGURE 3: RATES OF INFLATION AND LOCATION OF DISTRIBUTIONS OF PER CENT EARNINGS 
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 are in order of ECHP identifier of national data sets. 
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Tables

TABLE 1: DATA SELECTION FOR REFERENCE SUBSAMPLE

a) Classification of job stayers 
a1) Employment relationship Full-time working employees with no 

change in job between interviews 
a2) Interview distance (id) in months 8 id  16 
a3) Monthly activity calendar(a) checked
a4) Absence from work (ab) in days(b) 0 ab  3 
b) Socio-economic characteristics 
and mode of interview 

b1) Age 21-65
b2) Sex male 
b3) Sector industry and services 
b4) Type of employment contract(c) permanent 
b5) Mode of interview no restriction 
c) Earnings 

c1) Type of earnings monthly net earnings 
c2) Change in working hours(d) not allowed 

Notes: Details on the variables used for data selection can be found in Appendix A of 
the Discussion Paper version of this paper, Knoppik and Beissinger (2005). 
(a) The information of the activity calendar always refers to the year preceding the 

respective wave year. In order not to lose the data of the final wave, we do not per-
form a calendar check for the final wave (the year 2001) for the reference subsam-
ple.  

(b) 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.  

(c) The type of employment contract is not checked in 1994 since in that year the in-
formation is missing in all countries.  

(d) Change in reported working hours in comparison to preceding interview. 
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TABLE 2: OBSERVATIONS IN THE REFERENCE SUBSAMPLE

FOR EACH YEAR AND COUNTRY

Country(a) 1994 1995 1996 1997 1998 1999 2000 2001(b) Tc
Austria X — 441 805 757 704 456 811 3,974 6

Belgium — 640 566 570 510 (c) 12 (c) 10 486 2,794 5
Denmark — 667 564 488 389 423 390 479 3,400 7

Finland X X — 699 (d) 2 242 238 305 1,486 4
France — 1,703 1,563 1,218 1,031 939 934 1,067 8,455 7

Germany — 1,530 1,528 1,482 1,323 1,276 1,317 1,399 9,855 7
Greece — 763 631 492 440 565 351 378 3,620 7
Ireland — 720 670 626 558 448 311 450 3,783 7

Italy — 1,789 1,638 1,426 1,273 1,332 1,255 1,391 10,104 7
Portugal — 1,134 1,012 1,157 1,168 1,182 901 1,334 7,888 7

Spain — 1,224 1,087 1,027 1,005 1,007 1,014 1,183 7,547 7
UK — 947 974 929 927 877 819 935 6,408 7

— 11,117 10,674 10,919 9,383 9,007 7,996 11,143 70,239 78

Notes: The table contains the number of observed per cent changes of monthly net earnings between two con-
secutive interview dates in the reference subsample as defined in Table 1. For cells marked with an X the re-
spective wave is not available. In cells marked with a dash observations are missing since information on the 
preceding year is not available. Tc denotes the number of observed histograms for country c.

(a) Sweden, Luxembourg and the Netherlands are excluded from the analysis (see text).  
(b) We leave the year 2001 in the reference subsample though the monthly activity calendar cannot be 

checked for the final wave. This explains the rise in observations for the last wave. 
(c) The low number of observations in Belgium in 1999 and 2000 is due to the fact that in 1999 the sector 

information is missing in most cases. 
(d) The low number of observations in Finland in 1998 is due to the fact that the spell between interviews 

exceeded the upper limit of 16 months for most observations in 1998. 
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TABLE 3: ESTIMATED DEGREES OF DOWNWARD NOMINAL WAGE RIGIDITY

Degree of rigidity 
Range of

degree of rigidity(b)

t-values 
(1) (2) (3)

National Austria (a) 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(c) 0.36 (25.17) [0.30, 0.37] 

Euro area(c) 0.37 (24.19) [0.31, 0.40] 

Notes: Column 1 contains estimated national and aggregate rigidity coefficients  from
closed pooled models for the reference specification. These estimates are based on N = 780 
observed bin sizes. The coefficient  captures the degree of downward nominal wage 
rigidity in the sense that it measures the share of counterfactual wage cuts that are pre-
vented by nominal rigidity. Column 3 contains the range of that results from systematic 
variation of the reference specification. The reference specification and its variations con-
sist of definitions with respect to subsample used, histogram construction, econometric
model, and estimation that are detailed in the text. 
(a) Assumption of measure of location greater than (nominal) zero violated at least in one

year; see also Section 2.
(b) Ranges for the degree of rigidity consist of the minima and maxima of estimated 

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
represented by a zero lower bound of the range. 

(c) 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). 
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TABLE 4: VARIATION OF SUBSAMPLE SELECTION

a) Classification of job stayers Type I Type II Type III 

Reference subsample X

Restrictiveness of sample selection low middle high 
a1) Employment relationship Full-time working employees with 

no change in job between interviews 
a2) Interview distance (id) in months no restriction 8 id  16 11 id  13 
a3) Monthly activity calendar not checked checked(b) checked(b)

a4) Absence from work (ab) in days no restriction 0 ab  3(a) ab = 0(a)

b) Socio-economic characteristics 
and mode of interview Category A Category B Category C 

Reference subsample X

Restrictiveness of sample selection low middle high 
b1) Age 21-65 21-65 25-60
b2) Sex all male male 
b3) Sector all industry and ser-

vices
industry 

b4) Type of employment contract no restriction permanent(c) permanent(c)

b5) Mode of interview no restriction no restriction face to face per-
sonal interview(e)

c) Earnings Earnings
measure 1 

Earnings 
measure 2 

Earnings 
measure 3 

Reference subsample X

Restrictiveness of sample selection low high high 
c1) Type of earnings monthly net 

earnings 
monthly net 

earnings 
monthly gross 

earnings 
c2) Change in working hours no restriction not allowed(d) not allowed(d)

Notes: Details on the variables used for data selection can be found in Appendix A of the Discussion Paper 
version of this paper, Knoppik and Beissinger (2005). The reference subsample consists of type-II stayers meet-
ing the requirements of category B and earnings measure 2. 
(a)-(d) See notes in Table 1.
(e) 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. 
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TABLE 5: ESTIMATED DEGREES OF RIGIDITY - VARIATION OF SUBSAMPLE

Reference(d) Stayer type Soc.econ. Category Earn. Meas. 

Subsample reference

Stayer type II I III
Soc.-ec. Cat. B A C
Earn. Meas. 2 1 3

Data treat. reference reference reference reference reference reference reference

Model reference reference reference reference reference reference reference
(1) (2) (3) (4) (5) (6) (7)

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) (9.14) (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(a) 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(c) 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(c) 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 j , t-values in 
parentheses) for variations of the reference specification with respect to the reference subsample. See Sec-
tion 7 for discussion. 

(a,c) See Table 3 for explanations of these table footnotes. 
(d) Results for reference specification (Table 3) repeated for convenience. 
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TABLE 6: ESTIMATED DEGREES OF RIGIDITY - VARIATION OF HISTOGRAM CONSTRUCTION

Reference(d) Stand. Bin width Location

Subsample reference reference reference reference reference reference reference

Hist. constr. reference
Dispersion q80-loc q75-loc
Bin width .020 .015 .025
Location q60 q50 q55 q65

Model reference reference reference reference reference reference reference
(1) (2) (3) (4) (5) (6) (7)

Germany 0.28 0.28 0.31 0.26 (a) 0.27 0.28 0.31
(9.42) (9.41) (12.90) (7.81) (9.14) (8.97) (12.90)

Denmark 0.35 0.37 0.41 0.32 (a) 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 (a) 0.44 (a) 0.45 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) (8.01) (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) (6.11) (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) (6.54) (6.15) (5.10)

Italy 0.66 0.66 0.70 0.57 (a) 0.56 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 (a) 0.50 0.48 0.44
(16.86) (16.92) (20.53) (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) (3.02) (1.18) (2.17) (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(a) 0.45 0.44 0.50 0.42 0.47 0.48 0.50
(16.36) (16.34) (21.67) (13.36) (13.61) (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) (9.55) (14.41)

EU(c) 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(c) 0.37 0.39 0.38 0.36 0.35 0.34 0.34
(24.19) (24.56) (27.42) (21.73) (20.20) (18.72) (24.06)

Notes: The table contains estimated national and aggregate degrees of rigidity (parameter j , t-values in 
parentheses) for variations of the reference specification with respect to reference histogram construction. See 
Section 7 for discussion. 

(a,c) See Table 3 for explanations of these table footnotes. 
(d) Results for reference specification (Table 3) repeated for convenience. 
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TABLE 7: ESTIMATED DEGREES OF RIGIDITY - VARIATION OF MODEL

Reference(d) Pooled Bin range Closed

Subsample reference reference reference reference reference

Hist. constr. reference reference reference reference reference

Model 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 -  (b) 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 -  (b) 0.23 0.22 0.13
(7.54) (7.51) (7.50) (1.75)

UK 0.14 -  (b) 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) (6.57) (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) (2.33) (2.98) -(2.24)

Portugal 0.41 -  (b) 0.44 0.38 0.69
(15.13) (15.84) (14.40) (11.98)

Austria(a) 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(c) 0.36 - 0.36 0.36 0.46
(25.17) - (25.17) (25.17) (13.14)

Euro area(c) 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 j , t-values in 
parentheses) for variations of the reference specification with respect to the reference econometric model. See 
Section 7 for discussion. 

(a,c) See Table 3 for explanations of these footnotes. 
(b) Estimation not feasible for this specification because of the insufficient variation in location that is re-

flected in .1minmax
jj rr

(d) Results for reference specification (Table 3) repeated for convenience. 
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