&

EUROPEAN CENTRAL BANK

EUROSYSTEM

WORKING PAPER SERIES



=4

EUROPEAN CENTRAL BANK

EUROSYSTEM

WORKING PAPER SERIES
NO 1047 / APRIL 2009

WAGE DYNAMICS
NETWORK

THE IMPACT OF REFERENCE NORMS
ON INFLATION PERSISTENCE
WHEN WAGES ARE STAGGERED'

by Markus Knell* and Alfred Stiglbauer’

fn 200 all ECB This paper can be downloaded without charge from

publications . -
feature a motif http://www.ecb.europa.eu or from the Social Science Research Network
taken from the o R
€200 banknote. electronic library at http://ssrn.com/abstract_id=1386924.

| We thank Nils Gottfries, Steinar Holden, Andrew Levin, two anonymous referees and participants of the Wage Dynamics Network of the ECB
and of various seminars for useful suggestions and comments. The views expressed in this paper do not necessarily reflect those of
the Oesterreichische Nationalbank, the European Central Bank or the Eurosystem.
2 Corresponding author: Oesterreichische Nationalbank, Economic Studies Division, Otto-Wagner-Platz 3,
POB-61, A-101 | Vienna, Austria; Phone: (++43-1) 40420 7218, Fax: (++43-1) 40420 7299;
e-mail: Markus.Knell@oenb.at
3 Oesterreichische Nationalbank, Economic Analysis Division, Otto-Wagner-Platz 3,
POB-61, A-1011 Vienna, Austria; Phone: (++43-1) 40420 7435,
Fax: (++43-1) 40420 7499; e-mail: Alfred.Stiglbauer@oenb.at



Wage Dynamics Network

This paper contains research conducted within the Wage Dynamics Network (WDN). The WDN is a
research network consisting of economists from the European Central Bank (ECB) and the national central
banks (NCBs) of the EU countries. The WDN aims at studying in depth the features and sources of wage
and labour cost dynamics and their implications for monetary policy. The specific objectives of the network
are: 1) identifying the sources and features of wage and labour cost dynamics that are most relevant for
monetary policy and ii) clarifying the relationship between wages, labour costs and prices both at the firm
and macro-economic level.

The WDN is chaired by Frank Smets (ECB). Giuseppe Bertola (Universita di Torino) and Julian Messina
(Universitat de Girona) act as external consultants and Ana Lamo (ECB) as Secretary.

The refereeing process of this paper has been co-ordinated by a team composed of Gabriel Fagan (ECB,
chairperson), Philip Vermeulen (ECB), Giuseppe Bertola, Julian Messina, Jan Babecky (CNB), Hervé Le
Bihan (Banque de France) and Thomas Mathé (Banque centrale du Luxembourg).

The paper is released in order to make the results of WDN research generally available, in preliminary
form, to encourage comments and suggestions prior to final publication. The views expressed in the paper
are the author’s own and do not necessarily reflect those of the ESCB.

© European Central Bank, 2009

Address
Kaiserstrasse 29
60311 Frankfurt am Main, Germany

Postal address
Postfach 16 03 19
60066 Frankfurt am Main, Germany

Telephone
+49 69 1344 0

Website
http://www.ecb.europa.eu

Fax
+49 69 1344 6000

All rights reserved.

Any  reproduction,  publication and
reprint in the form of a different
publication, ~ whether  printed  or
produced electronically, in whole or in
part, is permitted only with the explicit
written authorisation of the ECB or the
author(s).

The views expressed in this paper do not
necessarily reflect those of the European
Central Bank.

The statement of purpose for the ECB
Working Paper Series is available from
the ECB website, http://www.ecb.europa.
eu/pub/scientific/wps/date/html/index.
en.html

ISSN 1725-2806 (online)



CONTENTS

Abstract

Non-technical summary

1
2

4

Introduction

A model with wage staggering
and reference norms

2.1
2.2
23
24

The set-up

The solution of the model

The role of different reference norms
Asymmetries in the importance of
reference norms

Empirical part

3.1
3.2

33
34
35
3.6
3.7

3.8

Estimation equation

The Austrian system of collective
wage bargaining

The data

Empirical strategy

Main results

Nested and non-nested tests

on the importance of reference norms
An analysis of the individual
heterogeneous coefficients
Further robustness tests

Conclusions

References

Appendices

Figures and tables

European Central Bank Working Paper Series

10
10
12
14

16

18
18

19
20
23
24

26

28
31

33
35
39
53
62

ECB

Working Paper Series No 1047

April 2009




Abstract

In this paper we present an extension of the Taylor model with staggered wages in
which wage-setting is also influenced by reference norms (i.e. by benchmark wages).
We show that reference norms can considerably increase the persistence of inflation
and the extent of real wage rigidity but that these effects depend on the definition of
reference norms (e.g. how backward-looking they are) and on whether the importance
of norms differs between sectors. Using data on collectively bargained wages in
Austria from 1980 to 2006 we show that wage-setting is strongly influenced by
reference norms, that the wages of other sectors seem to matter more than own past
wages and that there is a clear indication for the existence of wage leadership (i.e.
asymmetries in reference norms).

Keywords: Inflation Persistence, Real Wage Rigidity, Staggered Contracts, Wage
Leadership

JEL Classification: E31, E32, E24, J51
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Non-Technical Summary

Standard models with nominal wage rigidities typically imply less inflation persistence
than can be found in empirical data (cf. Roberts, 1995; Fuhrer and Moore, 1995; Chari et
al., 2000). A common way to deal with this problem is to assume that a fraction of firms
use rule-of-thumb behavior or automatic indexation of their prices (cf. Christiano et al.,
2005; Smets and Wouters, 2007). These assumptions are, however, rather controversial
since the existing microeconomic evidence on price-setting is not in line with this kind of
behavior.

In this paper we analyze whether the process of wage-setting might be responsible for
the observed excessive persistence and the strong influence of backward-looking behavior.
The argument is based on the well-documented evidence from survey studies (cf. Bew-
ley, 1999; Agell and Bennmarker, 2007) that wage-setting is considerably influenced by
benchmark values that are typically related to past wage levels (e.g. to the workers’ own
past wages or to wages that have been previously set in other sectors of the economy).
This assumption of benchmark values (or reference norms) thus provides a plausible and
empirically validated way to make nominal variables more persistent.

The paper investigates this argument from both a theoretical and an empirical angle.
In the theoretical part we extend the classical, two period staggered-wage model by Taylor
(1980) to allow for reference norms. We show that the introduction of reference norms can
considerably increase inflation persistence in this standard framework. In a further step we
also demonstrate that the size of this impact depends on the precise type of the prevalent
reference norm and on whether the importance of reference norms differs between the
sectors of the economy. We discuss several different reference norms that correspond to
frequently made assumptions in the literature. As our benchmark specification we use
the assumption that the wage-setters are influenced by an “external norm”, i.e. they look
at the last wage level that has been set in the other sector. Different assumptions about
reference norms, however, have an effect on the exact amount of additional persistence.
A particularly important case in this context is the assumption of wage leadership where
the wage in one sector works as a reference norm for the other sector but not vice versa. A
structure of wage leadership is often said to be a good description of industrial relations
in a number of Scandinavian and continental European countries. We show that such
asymmetries in the importance of reference norms between sectors reduce the extent of
persistence considerably.

In the empirical part of the paper we use a unique dataset on collectively bargained
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wages in Austria from 1980 to 2006 to study the interplay between reference norms and
staggered wages. The dataset comprises around 100 individual wage-setting units covering
almost the complete national labor force. The data are well-suited to study these relations
since the process of Austrian wage-setting shows a clear structure of staggering and also
because it is often argued that the metal sector acts as a wage leader for the sectors
that follow. The data enable us to construct the reference norms that were discussed
in the theoretical part of the paper. The external reference norm is thus defined as the
average wage increase of all other units since the last wage settlement of the own unit
whereas the leadership norm is simply the wage increase in the metal sector. Moreover,
we also construct a “habit norm” (defined as the last increase of the own wage rate) and
a “standard of living” reference norm. Our main other explanatory variables for wages
are forecasts for real economic activity and inflation.

Our results indicate that reference norms are in fact an important factor for Austrian
wage settlements. By and large, the coefficient of the reference norm is slightly higher
than the coefficient of forecasted inflation. Of all reference norms considered, the wage
leadership norm performs best in the empirical analysis. This is based on parameter
restrictions derived from the theoretical model, on model specification tests as well as
on the results from a random coefficient model. In particular, we find that the wage-
leading sector reacts significantly stronger to the general macroeconomic outlook than
the following sectors.

Our findings have a number of consequences concerning inflation persistence and real
wage rigidity. First, reference norms are an important factor in wage-setting and they
need to be included in realistic and comprehensive dynamic macroeconomic models. Sec-
ond, in order to get a complete picture about the sources and consequences of nominal
rigidities it is important to study the microstructure of wage setting. Economies that
are characterized by differences in the importance of reference norms between sectors
will show less persistence than countries with a symmetric structure. Third, underlying
differences in reference norms could also be responsible for the observed cross-country

differences in inflation persistence and wage rigidities.
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1 Introduction

Numerous studies have documented that standard models with wage rigidities (like the
models by Taylor [1980] and Calvo [1983]) do produce considerably less endogenous per-
sistence in output and inflation than can be found in empirical data (cf. Roberts, 1995;
Fuhrer and Moore, 1995; Chari et al., 2000). The most common way to deal with this
problem is to assume that there exists some amount of additional intrinsic persistence in
prices. This is motivated, e.g., by the existence of “rule-of-thumb” price setters (cf. Gali
and Gertler, 1999) or by the assumption that all firms that do not reoptimize simply index
their prices to past inflation (cf. Christiano et al., 2005; Smets and Wouters, 2007). These
are useful short-cuts that help to bring the standard models with nominal rigidities closer
in line with the main properties of the observed data. Nevertheless, the assumptions of
automatic indexation and rule-of-thumb behavior are also controversial and they have
been criticized as being ad-hoc, implausible and at variance with the available evidence
on actual price-setting behavior of firms (cf. Mankiw and Reis, 2002; Rudd and Whelan,
2006).!

Given this controversial role of backward-indexation in price-setting it seems natural
to ask whether instead the process of wage-setting could be responsible for the observed
excessive persistence. In fact, there exists an extensive survey literature documenting that
wage-setting is affected by many more factors than can usually be found in standard labor
market models (cf. Campbell and Kamlani, 1997; Bewley, 1999; Agell and Bennmarker,
2007). In particular, it has been shown that actual wage-setting policies are considerably
influenced by benchmark values, e.g. by the workers” own past wages or by the wages in
other sectors of the economy. Paying workers less than their benchmark value might cause
motivational problems with detrimental effects on morale and productivity. Interestingly,
these arguments from the labor market literature are only rarely incorporated into the
commonly used dynamic macroeconomic models. There exist some papers that take up
this line of thought but they differ in their focus and point of departure and they have also
not been clearly connected to the issue of backward indexation. Among these papers some
use models with relative wages (Buiter and Jewitt, 1981; Fuhrer and Moore, 1995; Ascari
and Garcia, 2004) while others are based on efficiency wages (Danthine and Kurmann,
2004) or wage norms (Hall, 2005; Gertler and Trigari, 2006). The common thread in this

'E.g. “Backward indexation of prices, an assumption which, as far as I know, is simply factually wrong,
has been introduced to explain the dynamics of inflation. And, because, once they are introduced, these
assumptions can then be blamed on others, they have often become standard, passed on from model to
model with little discussion” (Blanchard, 2008, 25).
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literature is that wage-setters are assumed to have (explicit or implicit) benchmark wages
or — as we will call them henceforth — reference norms that introduce an element of
backward-looking behavior and thereby contribute to real wage rigidities.

The paper contributes to the literature from both a theoretical and an empirical angle.
In the theoretical part we extend the classical, two period staggered-wage model by Taylor
(1980) to allow for reference norms. In the benchmark case the reference norm is specified
as an “external norm”, i.e. wage-setters are assumed to look at the last wage level that
has been set in the other sector. We show that the introduction of this reference norm
can considerably increase inflation persistence. In a further step we also demonstrate that
the size of this impact depends on the precise type of the prevalent reference norm and on
whether the importance of reference norms differs between the sectors of the economy. It
is crucial to take these issues into account since the empirical literature suggests that there
exist sizable differences along these lines both within and between countries. Campbell
and Kamlani (1997) and Bewley (1999), e.g., report that US workers mainly compare
their wage rate with their own past wages and with the wages of other workers within
the same firm (“internal reference norms”). Agell and Lundborg (2003) and Agell and
Bennmarker (2007), on the other hand, document a much larger role for external norms
in Sweden and considerable differences between Swedish and US survey data. In our
dynamic model the amount of persistence turns out to depend on the assumption about
the structure of reference norms, in particular on their degree of “backward-lookingness”
and on the importance of external (i.e. cross-sectional) comparisons.

As far as the possibility of asymmetric reference norms between sectors is concerned
it is important to note that it is frequently argued that a structure of “wage leadership”
is present in a number of Scandinavian and continental European countries.? In such
a system a specific sector (mostly the metal sector) acts as a wage leader that sets its
wage levels more or less irrespective of what happens in the rest of the economy while the
other sectors will take this wage rate as their reference norm (cf. Smith, 1996; Lindquist
and Vilhelmsson, 2006; Traxler et al., 2008). Despite the empirical importance we know
of no paper that has studied wage leadership in the framework of standard dynamic
macroeconomic models. The set-up of our model allows us to tackle this issue. We
show that asymmetries in the importance of reference norms between sector reduce the
extent of persistence. This means that for two economies that are characterized by an

identical structure and an identical average importance of reference norms the economy

2In the literature one can find a number of synonymous expressions for this phenomenon like “pay

7 “. 7 “

leadership”, “wage spillovers”, “pattern bargaining” or “key bargaining.”
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with asymmetric norms (e.g. wage leadership) will exhibit less persistence.

In the second part of the paper we then proceed to analyze whether the implications of
the model are more than just a theoretical possibility. An empirical test of the interplay
between reference norms and staggered wages requires a special kind of data that are not
easily available for many countries. In particular, one needs a comprehensive set of wage
data that clearly indicate the point of time when each wage rate has been set and for how
long it has been valid. For this purpose we have been able to construct a unique dataset
on collectively bargained wages in Austria from 1980 to 2006 that comprises around 100
individual wage-setting units covering almost the complete national labor force. These
data are particularily apt for our question at hand since the process of Austrian wage-
setting shows a clear structure of staggering. Employers and employees in the metal sector
traditionally start their negotiations after the summer (“autumn bargaining round”) while
the wage-setters in other sectors follow until May of the following year. In order to study
the importance of reference norms the use of these data is even more interesting since it
is often argued that in Austria the metal sector acts as a wage leader for the following
negotiations. We can use our dataset to actually test for this “folk wisdom” and to
contrast it with other assumptions about the structure of reference norms.

To this end we construct different reference norms that follow the suggestions in the
literature. Our results indicate that reference norms are in fact an important factor
for Austrian wage settlements. By and large the coefficient of the reference norm is
slightly higher than the coefficient of forecasted inflation. Furthermore, our findings
clearly suggest that the wage rates of other units (the wage rate of the metal sector and /or
of all other wage settlements since the last negotiations) matter more than internal habits
(i.e. the own last settlement). Finally, we get strong indication of asymmetries and wage
leadership in Austrian wage-setting behavior. This conclusion is supported by direct
nested and non-nested statistical tests as well as by tests that are based on implications
of the theoretical model. It is also suggested by an analysis of the individual, wage-
unit specific coefficients that result from the estimation of a random coefficient model. In
particular, we find that the wage-leading sector reacts significantly stronger to the general
macroeconomic situation than the following sectors. The latter take the wage agreement
of the metal sector as a guideline and thus put less emphasis on macroeconomic data and
forecasts.

Our findings have a number of consequences concerning inflation persistence and real
wage rigidity. First, reference norms are an important factor in wage-setting and they

should be included in realistic and comprehensive dynamic macroeconomic models. The
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assumption of reference norms leads to similar reduced forms as the approaches that
assume backward-looking price-setters, while at the same time being more in line with
empirical evidence. Second, in order to get a complete picture about the sources and
consequences of nominal rigidities it is important to study the microstructure of wage-
setting. Economies that are characterized by differences in the importance of reference
norms between sectors will show less persistence than countries with a symmetric struc-
ture.® Third, underlying differences in reference norms could also be responsible for the
observed cross-country differences in inflation persistence and wage rigidities (cf. Cec-
chetti and Debelle, 2006; Dickens et al., 2007).

The paper is organized as follows. In the next section we present a simple model with
staggered wages that allows for reference norms. In section 3 we describe our data on
collective wage-bargaining in Austria and we report the results of the empirical analyses.

Section 4 concludes.

2 A model with wage staggering and reference norms

2.1 The set-up

We use a variant of the Taylor (1980) model with staggered wage contracts that considers
the role of reference norms in wage-setting. The model assumes that the total workforce
is divided into two sectors of equal size where sector A negotiates the wage in periods
t =0,2,4,... while sector B negotiates in periods t = 1,3,5,.... All wage contracts are
fixed for two periods (where one period corresponds to half a year). The fixed length of
wage contracts captures a prevalent feature of wage-setting in many countries (see section
3.2 below) and seems more appropriate than the assumption of Calvo contracts. The
wage-setting equation (for the adjusting sector ¢) is assumed to take the following
form:

wy = (1= p') @ + p'rn, (1)

where 0! is the “pure wage target” of wage-setters in sector i , 7n! stands for their reference
norm and 4 is the relative weight of these two magnitudes. The pure wage target follows

the specification in Taylor (1980), i.e.:

Wy = bpy + (1 = 0) Eyprr + 7" (bye + (1 — b) By 2)

3Carvalho (2005) and Dixon and Kara (2007) study the consequences of asymmetries in the contract
length on the amount of persistence in Taylor models.
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The pure wage target w; depends on the expected price level and the expected level of
real activity (or excess demand) during the duration of the contract. The expected price
level is given by (bp; + (1 — b) Eyp;11), where p, is the price level in period ¢ and b is the
relative weight of the two periods over which the contract is valid. Similarly, v, is the
measure of aggregate demand in period ¢ and +* represents the degree of “real rigidity”
(cf. Ball and Romer, 1990). The higher is +*, the stronger the wage target w reacts to
the conditions in the real economy and thus the smaller is the degree of real rigidity.*

If i = 0 wage-setters do not have reference norms and the wage-setting equation
(1) coincides with the original formulation in Taylor (1980). For u’ > 0, however, wage-
setting is assumed to be influenced by reference norms. This specification is based on the
observation that in their negotiations wage-setters typically also care about other nominal
variables in a direct fashion (and not only via their impact on current and future price
levels). The reasons for such a behavior can be manifold and various explanations have
been proposed in the literature that range from efficiency wage and relative wage models
(Fuhrer and Moore, 1995; Danthine and Kurmann, 2004; Ascari and Garcia, 2004) to
models with wage norms (Hall, 2005; Gertler and Trigari, 2006). Although these models
differ in their motivation and also in their particular specification they typically imply an
additional role for past wage rates. The wage-setting equation (1) is meant to capture
the common element of these different specifications.

For our benchmark model we use the straightforward assumption of “external norms”

(i.e. norms that refer to the wage in the other sector):
TTL% = w;Z = w;jlv (3)

where (—i) stands for the other sector. Equation (3) thus says that wage-setters in sector

A look at the wage level in sector B (rn! = wP = wP |) while wage-setters in sector B

look at the wage rate in sector A (rnf; = w{}, = w;'). This is a reasonable specification
that is in line with the results from survey studies (e.g. Agell and Bennmarker, 2007).
Other reference norms will be discussed below. Note that for the extreme case with p* =1

assumption (3) implies complete stickiness of wages (i.e. w! = w! | = wi ,).

4Taylor did not derive his wage-setting equation from “first principles” but he motivated it as being
“simple and plausible” (Taylor, 1980, p. 4). It can be shown, however, that a system of equations that
is very similar to the ad-hoc specification of the Taylor model can be derived as the linearized solution
to a fully fledged intertemporal optimization model (see appendix A and Ascari, 2000; Huang and Liu,
2002). In this case all the variables have to be interpreted as being percentage deviations around their
respective steady states.
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Equations (1) to (3) describe the basic structure of wage-setting in our framework that
will underlie our empirical estimations. In the following we want to use this description
of wage-setting behavior in an otherwise standard dynamic model in order to show how
the existence of reference norms changes the persistence of inflation. To this end we have
to specify how the other endogenous variables are determined.

Prices are set as a mark-up over wages and the price level p; is thus given by the

average wage:

1
pt=§(wf‘+wt3) (4)
As in many versions of the Taylor model we also assume that aggregate demand y;,
depends on nominal demand (or the money supply) m; and the price level p,.°> In partic-
ular:
Yo = My — Pt (5)

In order to close the model we have to make an assumption about the determination
of monetary policy. Since we are primarily interested in how the amount of intrinsic
persistence changes across different wage-setting regimes this assumption is not crucial

and we thus use the simple specification that m; follows an autoregressive process:
my = pmi—q + Uy, (6)
where 14 is an i.i.d. error term. This completes the description of the model.

2.2 The solution of the model

In appendix B we report the solution for the general case of the dynamic model with
pt # pP, A #£ 48 and b # % We show that this solution can be written as:®

w; = Nw, ", + 0'my (7)

As is shown in appendix B the root A’ that captures the amount of intrinsic persistence

between periods can differ across the two sectors, i.e. A* # AZ. One can insert, however,

This is done in Taylor’s original model (1980) and also in various later contributions to this topic
(e.g., Chari et al., 2000; Karanassou and Snower, 2007). Other papers, especially in the context of the
“New Keynesian Phillips Curve”, treat y; as an exogeneous forcing variable (e.g., Roberts, 1995; Gali
and Gertler, 1999).

SNote that equation (7) is only valid for the periods where the wage in sector i is changed. In the
other periods wages are fixed and it thus holds that wf,, = wj.
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w; ' = ANwi_, + 07'm,_; into (7) to express the wage in sector i in dependence of its

own last wage w!_,, i.e.:
wi = NNl 4 0'my + N0 ' my (8)

The level of annual persistence (i.e. from ¢t — 2 to ¢ etc.) is thus the same in both sectors.
We denote this degree of annual persistence by A = MAP and we will use this measure
for the numerical examples in the following sections.

In a symmetric world the two sectors differ only with respect to the period of time in
which their wages are negotiated. In particular, this case is characterized by u4 = p? = p,
M =~F =y and b= % It is evident (and shown in appendix B) that in this situation
the autoregressive persistence measure A’ is the same in both sectors, i.e. A\ = A8 = \.

It can be calculated as:

1ty ul =) =2y —p?) + 4

A 00— ’

(9)

which implies an annual persistence measure of A = A\2. In the absence of reference norms
(1 = 0) this model corresponds exactly to the formulation of the Taylor model that can
be typically found in the literature (e.g. Romer, 2006, chap 6; Ascari, 2003; Karanassou

and Snower, 2007). In particular, for g = 0 (9) reduces to the well-known expression:

_ 1=V
A_1+VW (10)

For both (9) and (10) it holds that A decreases in vy (% < 0). The more strongly wages
react to excess demand (the lower real rigidities) the lower will be the degree of persistence.

We can use the expression in (10) to briefly discuss the inflation or output persistence
puzzle as it arises in the context of the Taylor model (cf. Fuhrer and Moore, 1995;
Chari et al., 2000). The basis of the problem is that in microfounded models v is not
a free variable but rather depends on a number of structural parameters. In particular,
under certain assumption one can show (see appendix A) that v = _7%—;;7;“, where 6
is the elasticity of substitution between different varieties of goods and n.. and n; are
the inverses of the intertemporal elasticity of substitution of consumption and of labor
supply, respectively. Standard numbers for these parameters are (cf. Ascari, 2000, Table
1 or Dixon and Kara, 2007): 7. = —1, n; = 3.5, @ = 6. These values imply a value for

the real rigidity of v = 0.21. Using different acceptable parameter values (e.g. a higher
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elasticity of marginal consumption 7. or a lower elasticity of labor supply 7;) would
suggest even higher values of v = 0.3 or above.” Using (10) this corresponds to a degree
of period-on-period persistence of A = 0.382 (for v = 0.2) and A\ = 0.292 (for v = 0.3)
and to a degree of annual persistence of A = 0.146 and A = 0.085, respectively. These
degrees of persistence appear, however, too low and to be in contradiction to the existing
empirical literature. In particular, empirical estimates typically show values for the degree
of annual persistence that are larger than 0.25 and often larger than 0.5 (see e.g. Jeanne,
1998). In a similar fashion Ascari (2003) “defines a significant degree of persistence to be
a value of A\ of at least 0.5” (p. 526). We can use this benchmark value of A = 0.5 or
(A = 0.25) in order to judge whether a model is successful in producing an empirically
plausible degree of persistence for values of v that are in line with the standard structural
parameters (i.e. between v = 0.2 and v = 0.3).

In fact, the expression for A in (9) indicates that the introduction of reference norms
increases the amount of intrinsic persistence considerably. This is illustrated in Figure 1
for the measure of annual persistence A. For both v = 0.2 and v = 0.3 an increase in the
importance of reference norms to values between p = 0.2 and p = 0.5 is sufficient to in-
crease A to levels that are in line with the empirically observed degree of persistence. Note
also that ;1}—%)\ = 1. This means that under the assumption of external reference norms
(cf. (3)) we can have complete persistence (A = 1) if comparisons play an overwhelming

role in wage-setting.

Insert Figure 1 about here

2.3 The role of different reference norms

We have seen in the last subsection that the introduction of reference norms can increase
inflation persistence considerably. In this and in the next subsection we want to study
how this impact changes once we allow for different references norms and for possible
asymmetries between sectors in the importance of reference norms.

In the benchmark specification (3) we have assumed that wage-setters have backward-
looking external reference norms. In the related literature, one can however find a number

of different assumptions concerning the variable(s) that primarily influence wage-setting

"The assumption of decreasing returns to scale in production (o < 1) does not change the main
_ch+mml . _ 2
EF—— Using a = 3
and again 7., = —1, n; = 3.5 and § = 6 we get v = 0.26. In a model with staggered price-setting Chari

et al. (2000) get a value for v that is even larger than 1 (since they have v = ny — 1e).

message. In particular, in this case we get that (see Ascari, 2003): v =
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decisions (see Agell and Bennmarker, 2007; Danthine and Kurmann, 2006). The choice
of the reference norm can evidently have an important impact on inflation persistence.
The most direct way to see this is if we assume that instead of (3) wage-setters only

make contemporaneous comparisons, i.e.
N, = w, (11)

Inserting this assumption into (1) implies that w! = w! and we are back to the model
without reference norms. In general, the impact of the reference norm on the stickiness of
wages will depend on the degree of “backward-lookingness” and on the extent to which
they are directed to the other sector. We want to illustrate this by using two alternatives to
the external norm that are discussed in the literature. For the first alternative specification
we assume a “price indexation norm” where reference norms are given by the actual
price (or wage) level. This corresponds to an assumption that is frequently made in the
related DSGE literature (cf. Christiano et al., 2005; Smets and Wouters, 2007). In these
papers it is assumed that wages that are not optimally chosen in a certain period are
simply indexed to the past or current rate of inflation. Transformed from growth rates to

levels and translated into the model with reference norms this can be expressed as:

For the second alternative we assume that wage-setters have “habits”, i.e. their reference
norm consists of the last increase of their own wage. This “habit-persistence norm” is
thus given by:

Tni = wz_Q (13)

In Table 1 we compare the degrees of inflation persistence for the three alternative ref-
erence norms and for different parameter values for v and p. The numbers in the table
correspond to the measure of annual persistence A since this allows for better compar-
isons once asymmetries between sectors are taken into account. For the habit persistence
norm the solution cannot be expressed in an AR(1) form as in (7) and in this case the

persistence measure corresponds to the sum of the first two lags.®

80ne can think of many other possible reference norms. E.g., one could specify rn! in such a way that
it corresponds to the model by Fuhrer and Moore (1995) or to the alternative version of their model in
Holden and Driscoll (2003). Also one could use a “forward-looking external norm” where wage setters take
into account that the norm will be present today and in the next period (i.e. rn} = bw; "+ (1 —b)Etwt__f ).
We stick here to the alternative norms (12) and (13) since they are most frequently discussed in the
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Insert Table 1 about here

We observe that inflation persistence is lower for the price indexation norm and higher
for the habit persistence norm. We have, e.g., that for v = 0.2 and p = 0.5 the parameter
A is 0.702 for the case of the external norm while it is only 0.539 for the price indexation
norm but 0.916 for the habit persistence norm. For the price indexation norm this follows
from the fact that the norm p, now includes not only the past wages of the other sector
w, ', but also wages w! that are set in the own sector in the current period and thus include
already a reaction to the current economic situation. Persistence is higher for the habit
persistence norm than for the external norm since in this case there is no cross-sectional
interaction in reference norms and this increases the amount of sluggishness. These results
imply that, not surprisingly, the type of reference norm can have a significant impact on
the degree of persistence. This is potentially important since differences in reference norms
seem to be a real-world phenomenon. In fact, Agell and Bennmarker (2007) document
considerable differences in reference norms between Sweden and the US where external

norms are found to play a larger role for Swedish firms.’

2.4 Asymmetries in the importance of reference norms

The case of asymmetric importance of reference norms is also highly relevant since it
captures the argument that there exist differences in the behavior of wage-setters across
sectors. A particularly important example for such asymmetries is the case of wage
leadership. In the language of our model this would mean that the wage setters in both
sectors have external reference norms while u? > p# (if sector A is the wage leader) and
possibly pu#4 = 0. In Table 2 we report the values of A for two levels of v (v = 0.2 and
~v = 0.3) and for different assumptions about the importance and possible asymmetries
in external reference norms. In particular, we denote by pi the average importance of
reference norms in the economy, i.e. i = % (uA + uB). In the first column we show the
results for i = 0 and in the second block of columns the results for i1 = 0.5 (both for a

symmetric case with u# = p? = 0.5 and an asymmetric one with u#4 = 0 and p? = 1).

Insert Table 2 about here

literature.
9They explain this finding in the following way: “The precision of the information about external pay
appears to be higher among workers in unionized firms” (Agell and Bennmarker, 2007, p. 363).
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Table 2 shows that an increase in the importance of reference norms from g = 0 to
f = 0.5 increases A from 0.146 to 0.702 (for v = 0.2). If there are, however, asymmetries
in reference norms (u4 = 0 and p” = 1) then A is significantly lower at 0.5. This drop in
A is even larger for v = 0.3 where the increase in A from 0.085 (for 1 = 0) to 0.602 (for
f = 0.5) is almost halved (to A = 0.368) for the case of asymmetric reference norms.

The results of Table 2 indicate that it is important to know if wage-setting is char-
acterized by asymmetries, e.g. by an outright system of wage leadership. In the latter
case, corporatist countries with a clear pattern of staggered wage-setting might still face
a rather low level of persistence (even if the average importance of reference norms is
large). This phenomenon could thus be partly responsible for the fact that different coun-
tries with apparently quite similar labor market institutions show considerably different
degrees of inflation persistence (cf. Cecchetti and Debelle, 2006).

So far we have assumed that the degree of real rigidity +* is identical in the two
sectors. If this is not the case then it can be shown that a sufficient condition for a system
with wage leadership to have less persistence than a symmetric system is that the degree
of real rigidity in the leading sector is smaller than the one in the following sector (i.e.
74 > ~B). This conforms to the often heard argument that a stable system of wage
leadership presupposes that the wage leader is situated in a competitive segment of the
economy and not, e.g., in the public sector.

An additional source of asymmetry is the potential clustering of wage contracts. In
the empirical dataset that we are going to use later we see, e.g., that almost 50% of
all new wage agreements take effect in the months January to March. This clustering
can have important implications for the transmission of monetary policy (cf. Olivei and
Tenreyro, 2007). For the question at hand, however, the effects are rather muted. Under
the assumption that sector A subsumes only 10% of all firms (and v = 0.3) the persistence
measure A can be calculated as: 0.034 (for i = 0), 0.601 (for @z = 0.5) and 0.372 (for
g =0 and uy = 0). These figures are close to the results for the case with symmetric
sector sizes.

On the whole we can conclude that both the specific nature of the reference norms

and asymmetries in the importance of the norms matter for the persistence of inflation.

ECB

Working Paper Series No 1047
April 2009




ECB

3 Empirical Part

In order to empirically test the interplay between staggered wages and reference norms
one needs a particular set of wage data that include information about the actual time of
wage changes. We have been able to construct such a dataset that is based on collectively
bargained wages in Austria. We use this dataset in the following to investigate the role
of reference norms in an economy with a clear structure of wage staggering. We want to
answer three questions: First, do wage-setters have reference norms or is their behavior
only influenced by expectations about prices and aggregate demand as assumed in the
standard model? Second, if reference norms do play a role, can we determine which
formulation of reference norms is most appropriate? Third, is their any indication of

asymmetries in wage-setting behavior (“wage leadership”)?

3.1 Estimation Equation

The main equation for estimation follows directly from equation (1). If we take the first

difference of equation (1) together with (2) we get (for b= 1):

Aw, = (1- /ﬂ)i {Apt + EyApi1 + 7' (Ay + EtAyt+1)} + ptArng + (14)
1

(1- Ml)é {(pe = Eecape) + ' (e — Eraye) }

Equation (14) states that wage growth in sector i will depend on expected inflation and
expected changes in real activity over the duration of the contract. The expressions
in the second line of (14) are expectational errors that should be zero on average if
people form rational expectations (see Roberts, 1995). We can generalize this equation
to a model with monthly staggering. In order to distinguish clearly between a year 7
and a month 5 we denote with w;'-vT the wage that is set by the wage-setting unit ¢ in
month j in year 7. We denote by Ap, . the rate of inflation over the upcoming year
starting in month j. This means, e.g., that Ap,, = % (Ap1+ Apar + ... + Ap1ar),
Aps, = % (Apor + ... + Apiar + Apy 41) ete., where Ap; . = (pjr —pj—1). In a similar
fashion we denote the change in real activity over the next year by Ag;,. Our estimation

equation takes the following form:

Aw;’,fr - ﬁé + ﬁiEijAﬁjﬁ + 6;Ej,TA?~7j,T + ﬁ;AT’TL;’T + (51)/ X;",T + 6;",7-7 (15>
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where [} is an individual effect and X;T is a vector of additional (possibly wage-unit-
specific) regressors that might have an impact on individual wage growth and that are
used in some of the following specifications. These additional regressors include, e.g.,
expectational error terms, time dummies and measures for the length of the wage contract.
We have also introduced an error term 52‘,7 which may include sectoral or aggregate shocks.
As written in equation (15), the empirical specification allows for possible heterogeneous
reactions across wage-setting units. This refers not only to the constant 3} as in normal
fixed or random effects models but also to the slope coefficients 3} to 3% and (6.
Furthermore, it is important to note that the theoretical model makes strong pre-
dictions about the size of the coefficients. Most importantly, the model implies that
Bi = (1— ') and B, = p* and that a correct empirical specification should thus be con-
sistent with the condition that Bi + Bﬁ = 1. The close connection between the theoretical
model and the estimation equation is thus quite helpful in analyzing and interpreting the
results. In order to directly test the wage-setting equation (15) we have to find data for
the main variables Aw;'-ﬁ, Ap; -, Ay, -, and Arn§-7T. We will describe our data sources after

giving a short overview of some specificities of the Austrian system of wage bargaining.

3.2 The Austrian system of collective wage bargaining

Wage determination in Austria is strongly dominated by a system of collective bargain-
ing.!® On the side of the employees there is a peak organization, the Austrian Federation
of Trade Unions, to which the individual trade unions are attached. These individual
trade unions are mainly organized along sectoral and occupational dimensions. On the
side of the employers there is also a central organization, the Austrian Federal Economic
Chamber, which covers basically all private companies. Collective bargaining mainly takes
place at the sectoral and industry level and regional differences in wage agreements do
not play an important role. Although collective bargaining is in principle confined to the
private sector there is also an influential public sector union that negotiates over wages
with representatives of the government. The coverage rate of the collective agreements is
very high (around 95%). At the moment around 400 collective agreements are signed each
year of which around 250 are national agreements. Many of these agreements, however,
refer only to a small number of employees while around 20 large agreements together cover
more than half of the complete labor force. Since the beginning of the 1980s the annual

bargaining process follows a similar pattern where the metalworking industry starts the

0Details can be found in Traxler et al. (2001).
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round of negotiations in September or October (“autumn bargaining round”). Since 1984
the collective agreement in this sector (which covers about 11% of the total wage bill)
always takes effect in November. The other wage-setting units follow the metal sector in
a staggered fashion. The collective agreement of the wholesale and retail trade sector that
also represents a large part of the labor force (around 13%) normally becomes effective
in January as is the case for the public sector. Finally, a number of important sectors
typically have their wages only set in May (this is true, e.g., for construction and parts of

the chemical and tourism sector which together cover around 10% of the wage bill).

3.3 The data
3.3.1 Collective wage agreements

Unfortunately, there does not exist an accessible complete database for all collective wage
agreements in Austria. There exists, however, an “index of agreed minimum wages” that
subsumes data for a large number of disaggregated wage-setting units that are mostly
organized along sectoral lines. We use these disaggregated series to construct an annual
dataset that contains for each included wage-setting unit ¢ the annual increase in the

)

% +» the month in which this agreement came into effect

collectively bargained wage Aw
and the duration until the next agreement is reached. We have to exclude some units
either because we do not have data over the whole time span or because they refer to
quite heterogeneous sectors with rather erratic patterns (e.g. many small changes each
year). This leaves us with a number of 100 individual times series for collectively bargained
wages comprising 92% of the total database. We focus on the time period from 1980 to
2006. Table 3 summarizes these data.'! One sees that most contracts are signed in winter
or spring (January to June). In fall only around 10% of new agreements are concluded
but these include the important agreement of the potentially wage-leading metal sector.

Most wage agreements (> 80%) are valid for exactly one year.
Insert Table 3 about here

Our data on disaggregated wages have two potential drawbacks. First, the available
data only indicate when a new collective agreement became effective and not when the
change was negotiated. It could in principle be the case that there is a longer time lag

between a wage increase and the time when it has been scheduled. For the estimation of

1Tn appendix C we provide more details on the construction of our dataset.
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equation (15) it is important to know on which macroeconomic forecasts the wage-setters
could have based their decisions. Casual observations as well as personal information by
involved experts suggest, however, that the time lags between the end of the negotiations
and the implementation are rather short. Second, the available time series only report
the collectively bargained increase in the minimum wage for each unit. As in many
other countries, in Austria effective wages are often higher than these agreement-specific
minimum wages. Although this is admittedly a handicap of the dataset it is probably less
severe than one could expect. The increase in effective wages which are also negotiated
in some industries is mostly parallel to the increase in minimum wages. Furthermore,
the development of the collective wage index follows closely the one of the comprehensive

variable “compensation per employee for the total economy” from national accounts.

3.3.2 Macroeconomic forecasts and forecast errors

For the expected values E;,Ap;, and E; Ay, in (15) we use the quarterly forecasts
of the Austrian Institute of Economic Research (WIFO). This institute has a long tra-
dition in forecasting the future path of the Austrian economy and its results are widely
published in the media and are also the “official” numbers that are used in the collective
wage negotiations. The forecasts are typically published in March, June, September and
December each year and they include forecasts for the current and the next year for a
number of macroeconomic variables. We use the figures for the growth rate of GDP, for
the rate of inflation and for the unemployment rate. In order to match these forecasts
with the time series of collectively bargained wages we assume that wages that come into
effect in a certain month are based on the most recent forecasts available in the previous
month.'? The expected development of a variable over the duration of the wage contract
is calculated as the weighted average of the forecasts for the current and for the next
year.3

As far as the variable for real activity E; Ay;, is concerned there exists a long dis-
cussion on which is the most appropriate way to measure it (cf. Roberts, 1995; Gali and
Gertler, 1999; Rudd and Whelan, 2006). In the related literature one can find specifica-

tions that use — among others — the output gap, real marginal costs, the labor share

1280 strictly speaking, the information set of expectations formed in month j contains only information
that was available at the end of month j — 1.

13S0 we assume, e.g., that the wage agreement that became effective in May 2002 is based on an
expected rate of inflation that is calculated as 8/12 of the WIFO-March-2002 forecast for the current
year plus 4/12 of WIFO-March-2002 forecast for the next year. For details see appendix C.
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and the unemployment rate. Due to problems with data availability we base our estima-
tions on forecasts of GDP growth and the change in the unemployment rate. The first is
an appropriate measure for real activity as it is closely related to changes in the output
gap. The use of the change in the unemployment rate as a measure for business cycle
conditions can be motivated by Okun’s law as noted by Roberts (1995).

In some of our estimations we also use forecast errors as suggested by the theory that
leads to the empirical specification in (15). The forecast error of a variable is measured
as the difference between the realized and the expected value. For some of our robustness
tests we will also use different macroeconomic aggregates (e.g. lagged instead of forecasted
values). In all cases where we do not have monthly variables we interpolate them in the

same way as it is done in the construction of monthly series for the forecasts.

3.3.3 Reference norms

We use 4 reference norms that have been discussed in section 2:

e External reference norms (“external norms”): For each wage-setting unit the
reference norm is given by the (weighted) average increase of wages in all other
units that could be observed since the last time that its own wage level had been

changed.

e Wage leadership reference norms (“leadership norms”): Each wage-setting unit
takes the wage increase in the metal sector as its reference norm. The wage-setters
in the metal sector do not have reference norms. There are 14 wage-setting units
which typically contract in November. We have subsumed 4 of these units into the
category “wage-leader” since all of these units are attached to the metal sector,
negotiate together and have reached almost perfectly correlated wage agreements.
The remaining 10 wage-setting units in November include, e.g., units in the chemical

and the paper industry.

e Habit reference norms (“habit norms”): Each wage-setting unit regards its own

last wage change as the reference norm.

e Price indexation norms (“indexation norms”): All wage-setting units take the
average inflation rate over the last year as their reference norm. This could be a
reasonable assumption if, e.g., unemployment benefits are indexed to changes in the

price level.

Working Paper Series No 1047
April 2009



3.4 Empirical Strategy

It is not straightforward to say which reference norm is the correct assumption. The
results of the survey studies indicate that various reference norms might be important.
Furthermore, some of the norms are clearly not independent of each other. For example,
even if all wage-units have a leadership norm the external norm will also show a significant
influence due to the staggered structure of wage agreements. Therefore we will not a priori
limit ourselves to a single norm but rather try to find out empirically which norm provides
the best description of the data.

The choice of the right empirical specification to test our main hypotheses involves
a number of issues. The most important one is related to the question whether it is
reasonable to assume that all wage-setting units react to the macroeconomic variables
and the reference norms in the same fashion. In fact, our theoretical model suggests
that there might be differences in the weight of the importance of reference norms
and possibly also in the degree of real rigidity 7¢. These differences should be reflected
in heterogeneous regression coefficients as written in equation (15).1* In order to allow
for this possible heterogeneity we will estimate our benchmark equation not only with
the usual homogeneous coefficients techniques (i.e. with fixed effects [FE] and random
effects [RE| models) but also with two varying-coefficients estimation methods that can
be frequently found in the literature: the random coefficients (RC) model by Swamy
(1970) and the mean group (MG) estimator suggested by Pesaran and Smith (1995). A
discussion of these methods can be found in Hsiao (2003, chap. 6) and in Hsiao and
Pesaran (2004). The basic difference between the RC and the MG estimator is related
to their assumption about the nature of heterogeneity. The MG estimator is based on
the assumption that deviations from the mean coefficient are deterministic while the RC
estimator assumes that they are stochastic. Accordingly, the MG estimator is defined as
the simple average of individual OLS estimates while the RC estimator uses a weighted
average of these estimates where the optimal weights are inversely proportional to the
covariance matrices. Hsiao and Pesaran (2004) show that the two estimators are equivalent
if the number of time periods is sufficiently large. As we will see below, our data strongly
reject the assumption of homogeneous coefficients and we will mostly work with the RC
specification.

A second specification issue concerns the treatment of possible common trends in

14This is confirmed in a different context by the results in Imbs et al. (2007) who show that homogeneity
in pricing behavior is strongly rejected for French data.
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the data (like a general decrease in the rate of inflation). This could suggest the use
of annual time dummies or of other variables that capture these time trends. It is,
however, not clear whether this is appropriate for our research question since general time
trends in unit-specific wage growth should already be captured by the movements in the
nominal variables on the right hand side of the wage-setting equation. Also, in the case of
specifications with heterogeneous slope coefficients the inclusion of annual time dummies
would be impossible. In order to allow for some broad changes in wage-setting over time
the specifications include decade time dummies.*®

Our analysis involves three steps. First, we will compare the average estimated coef-
ficients and we will investigate whether and for which reference norm the theory-based
condition 61 + Eg = 1 is satisfied.’® In a second step we conduct a number of nested and
non-nested statistical tests in order to determine which norm gives the most consistent
results. Finally, we also use the individual, wage-unit-specific estimates from the RC
specification. We look again at the above-mentioned condition concerning the coefficients
of expected inflation and reference norms that should also be valid on an individual basis.
Furthermore, we will also argue that neither theory nor the actual wage-setting practice
in Austria suggest that the individual coefficients should contain a systematic temporal
pattern. This fact can also be used to decide about the appropriateness of different ref-
erence norms specification. Our overall result is that the leadership norm performs best

under all of the employed tests.

3.5 Main results

Tables 4a and 4b present the results of estimating equation (15) with a FE, a RE, a
RC and a MG specification. In Table 4a we use the external norm as our measure of
reference norms while in Table 4b we use the leadership norm. Furthermore, in both
tables we investigate the impact of either GDP growth or the change in unemployment

as the measure for real activity.
Insert Tables 4a and 4b about here

Looking at Tables 4a and 4b we can make the following observations:

15T.e. for 19801989, 1990-1999 etc. In robustness tests we have also employed 5 year dummies or a
linear time trend. The main results are not affected by these changes.

16We write (3, for the estimated cross-sectional average of the individual coefficients B;Z
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e The differences between the four specifications are rather modest for the estimations
with external norms and larger for the ones with the leadership norm. As far as
the homogeneous coefficient models are concerned for both specifications the data
suggest a FE model. It is important to note, however, that a thorough discussion
of the case with homogeneous coefficients is rather superfluous since for both norms
the results indicate that there is a considerable degree of heterogeneity in the
parameter estimations. At the bottom of the tables we report the test statistics for
parameter constancy that has been suggested by Swamy (1970) for the RC model.'”

The null hypothesis of homogeneity of coefficients is strongly rejected for all 4 RC

specifications in Tables 4a and 4b. Tests based on the individual estimates under-

lying the MG estimator also show considerable and significant differences between
wage-setting units. In light of these results, we will maintain the assumption of
heterogeneous coefficients and we will employ the RC model in the following as our

benchmark estimation method.

e Reference norms are an important factor for the determination of wages. The
coefficient for the reference norm is highly statistically significant in all specifications
and its size is considerable, typically between 0.5 and 0.6. The theoretical model
of section 2 suggests that an importance of reference norms in the neighborhood of
= 0.5 is sufficient to create reasonable degrees of inflation persistence (cf. Figure

1 for the symmetric case).

e The expected rate of inflation over the duration of the contract (E;,Ap, ), on
the other hand, is also an important factor for negotiated wage rates as suggested by
New Keynesian theories. Its influence appears to be slightly lower than the influence
of reference norms. As described above, the theoretical model underlying equation
(15) implies that the (average) estimated coefficients of expected inflation ?1 and
reference norm 33 should sum up to 1. In Tables 4a and 4b we report the sum of
these two coefficients in the lower part of the tables and we also give the statistics
and the p-value for the corresponding F-tests. We get a striking result. The null-
hypothesis implied by the theoretical model is never rejected for the models with
heterogeneous coefficients (RC or MG) and the use of leadership norms (columns (3),
(4), (7) and (8) in Table 4b), while it is always rejected in the remaining cases with

external norms (Table 4a) and with the use of homogeneous coefficients (columns

17"This statistic is distributed x? with k(P — 1) degrees of freedom where P is the number of groups
(100 in our case) and k is the number of different parameters (6 in our case).
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(1) (2), (5) and (6) in Table 4b). These results thus also suggest the use of a model
with heterogeneous coefficients and they furthermore give a first strong indication
that the leadership norm is probably a more accurate concept than the external

measure.

e The expected development of real activity contributes to the size of the wage
increase. If GDP is expected to grow faster by 1% this will increase the average
wage agreement by between 0.08% and 0.33%. On the other hand, if unemployment
rate is expected to decrease by 1 percentage point this is expected to boost wage
claims by between 0.22% and 1.23%. Interestingly, these different values for GDP
growth and the change in unemployment imply an Okun coefficient of about 4
which is broadly compatible with empirical estimations for Austria. An interesting
result that is crucial for our argument is related to the fact that the coefficient
of expected inflation is lower and the coefficient of expected real activity much
lower for the leadership norm. This result is directly compatible with the wage
leadership story where it can be assumed that the wage-leaders in the metal sector
look closely and thoroughly at the macroeconomic variables. The other wage-setters
that follow, however, orient themselves primarily on the result on the metal sector.
Partly, because they lack the resources to engage in time-consuming forecasts and
partly because they trust the accurateness of the general assessment in the wage-
leading sector. As a result, the broad macroeconomic outlook is already contained
in the leadership norm and over and above this norm there is little influence on the

negotiated wages.

3.6 Nested and non-nested tests on the importance of reference

norims

In Tables 4a and 4b we have only focused on two commonly used reference norms. In
this section we will also look at the two other norms that correspond to proposals in the
related literature: the habit norm and the price indexation norm. We want to use formal
statistical tests to investigate in a more systematic way which one of the four norms is
the most appropriate concept. It is, however, quite difficult to distinguish between the
alternative formulations since most of them are highly correlated. It is therefore not
surprising that if we estimate the benchmark equations in Table 4a and 4b with the

two alternative norms (results not shown) they also come out with a significant positive
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coefficient. It is, however, important to note that also for these alternative concepts (as
was the case for the external norm) the condition that ?1 + 33 = 1 can be rejected for all
specifications.

In order to get an idea about the relative importance of the different norms we first use
non-nested J-tests (cf. Smith, 1996; Greene, 2003, chap. 8): We regress the dependent
variable Awé,T on the benchmark set of regressors including the change in reference norm
Arnjli The fitted values of this regression are then included in a regression of ij-ﬁ on
the benchmark variables plus an alternative norm Arn?i If Arn? is the correct measure
then the coefficient on the fitted values from the first regression should be close to zero
(which is determined by a t-test). In a next step we reverse the roles of Arn! and Arn?.
Unfortunately, this test does not guarantee unambiguous results since it is possible that
we reject an independent role of Arn! in the first and of Arn? in the second regression.
In Table 5 we report the results of the J-tests. We follow the practice of Smith (1996)
and interpret the relative size of the t-statistics as an indicator of “dominance” in order
to deal with the inconclusive cases. Overall, the results in Table 5 suggest that the
leadership norm is the most consistent and important measure of reference norms. It is
the dominant measure in all pairwise comparisons and in the case of the price indexation
norm the alternative measure is not even statistically significant. The external norm is
also an influential measure that is dominant in all regressions except the one where it is

paired with the leadership norm.
Insert Table 5 about here

Similar conclusions also result from nested tests in which all pairwise combinations of
reference norms are included at the same time into the benchmark estimation. This is
shown in Table 6. Although collinearity is likely to affect the estimates, the coefficient
on the leadership norm always stays significant and also its variation in size is rather
small. The external norm, on the other hand, becomes much smaller (although still
statistically significant) once entered together with the leadership norm while it seems to
be rather stable in the other comparisons. The coefficients on the habit norm and the

price indexation norm are rather small and often insignificant.
Insert Table 6 about here

On balance, these results suggest that the leadership norm seems to be the most
appropriate description of the reference norm that influences the process of wage-setting

in Austria. This conforms with the results based on the condition that 3, + 33 =1.
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3.7 An analysis of the individual heterogeneous coefficients

So far we have focused our analysis on the average values of the empirical models with
heterogeneous coefficients. For our purpose it is, however, also useful to look at the
individual coefficients that underlie these common measures. An analysis along these
lines can deliver important insights into the nature of reference norms and the temporal
and possibly asymmetric structure of wage-setting.

The first step in this context is to look again at the implication of the theoretical
model. The condition that the coefficients of the reference norm and of expected inflation
should sum up to 1 is supposed to hold not only in the aggregate but also for each of the
100 wage-setting units individually. We have conducted F-tests using the results from
the individual estimations that underlie the RC specification. In Table 7 we report the
percentage of wage-setting units for which the individual F-tests imply a rejection of the
condition for various assumptions about the nature of reference norms. For the case of
leadership norms the theoretical implication is rejected for 15 of the 100 wage-setting
units (using a 5% level of significance; for the 1% level the condition is violated in only
6% of the cases). The rejection rate is much higher for the external, the habit and the
price indexation norm where it comes out as 69%, 89% and 27%, respectively. Also for
the case where we abstract from reference norms, the individual coefficients of expected
inflation (which is now the only nominal variable on the right-hand-side of the wage-
setting equation) are in 23% of the units significantly larger than unity.!® The F-tests
based on the individual coefficient estimations thus again confirm the conclusions based

on the average coefficients and on the nested and non-nested tests.
Insert Table 7 about here

The individual coefficients can, however, also be used to provide further evidence
on the appropriateness of the different reference norms. This argument is based on an
analysis of the temporal pattern of the reaction to the macroeconomic variables and the
reference norm. In particular, we can order the individual regression coefficients B{ to Bg,
with respect to the (median) month in which each of the 100 wage-setting units typically
concludes its wage agreements. A-priori there exists no reason to believe that there should
be any discernible temporal pattern in the size of these coefficients (e.g. that they should

be higher in spring than in fall or vice versa). In fact, if the assumption of complete

8Note that in this case the F-test on the common-mean coefficient of expected inflation also rejects
the null-hypothesis of a value of 1.
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symmetry in wage-setting is valid (as assumed in the model of section 2.2) then the
coefficients should be identical across wage-setting units. All possible differences in the
estimated coefficients should then only be due to measurement or random errors and thus
should not show any noticeable temporal structure. In Figure 2 we present pictures that
allow to analyze this topic in more detail for the case without norms (panel A), with

external norms (panel B) and with leadership norms (panel C). For each norm we show
the size of 3% and of (3.1

Insert Figure 2 about here

We start our discussion with the case that abstracts from reference norms and that
corresponds to the standard wage-setting equation in New-Keynesian models. The pic-
tures in panel A of Figure 2 give an unambiguous and striking result. There seems to be a
clear temporal pattern in Bﬁ, i.e. in the reaction to expected changes in the unemployment
rate. It is strongest for the sector that negotiates in November and afterwards decreases
in importance. In fact, the average coefficient for the units contracting in November
(—1.84) is more than double the size than for the rest of the economy (—0.74). This is in
itself a strong indication that the November agreements play a special role in the system
of wage-setting in Austria and that there seem to be noticeable asymmetries across sec-
tors.?? The wage leading units apparently put a considerably higher weight on the general
macroeconomic situation as reflected by their expectations about future unemployment.

If we look at the distribution of the individual coefficients when external norms are used
(panel B of Figure 2) we find a similar picture. In this case the RC model reveals again a
clear temporal pattern where the importance of reference norms seems to increase over the
year starting in November while the (absolute values of the) coefficients of unemployment
decrease from November to the summer of next year. The assumption of symmetric
reference norms is thus again contradicted by the data.

If we repeat the same exercise for the leadership norm we find different results as shown

in panel C of Figure 2. There is no discernible temporal pattern in the importance of

19The individual coefficients shown in the figures are the ones from the RC estimation. Here we had to
deal with an issue that arises in the empirical estimations. Since the leadership norm is zero for the four
wage-leading units their values are dropped from the RC estimation altogether and we would not have
results for these crucial units. In order to prevent this from happening we have set for these 4 units the
leadership norm equal to 1 in the year 1980. This amounts to an additional year dummy for these four
units that is, however, not statistically significant and leaves all coefficients for the other units virtually
unchanged. Moreover, the use of the individual OLS regressions that underlie the mean group estimator
leads to completely parallel results.

20There are 14 units that typically contract in November, from which we have categorized 4 as the
wage leaders. The average coefficient for the wage-leaders is —2.08.
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reference norms anymore. Their average value is almost identical for the sectors following
the agreements in November. The same is also true for the estimated reaction to expected
changes in unemployment (B%) where the temporal pattern is weak (or basically non-
existing). The four units that comprise our group of wage leaders show the highest
reaction to changes in the unemployment rate (between —1.99 and —2.2) while the other
10 units that contract in November reveal a reaction that is more similar to the rest of the
economy except two units (white collar employees in the chemical and the paper industry
for which the estimated coefficient is around —1.3). This suggests that these other units
already have information about the negotiated wage in the metal sector and use this as a
guideline for their own wage agreements.

The results taken together imply that the assumption of symmetric reference norms
is not appropriate for the Austrian situation. One possible explanation for the observed
temporal patterns in the case of external or non-existing norms could be that wage-
setting units are in fact ordered over the year with respect to the strength with which
they react to the macroeconomic situation. An inspection of the nature of the 100 units
does not support this hypothesis, however, since the units that contract later in the
year include a number of sectors that are typically assumed to react rather strongly to
business cycle conditions (like, e.g., the construction sector which contracts in May).
Also the increasing temporal pattern of the coefficients of reference norms B:@ is rather
implausible and contradicts anecdotal evidence that — if anything — the importance of
norms should decrease over the course of a wage round (see Traxler et al., 2008). On the
whole, we would thus argue that it is more suggesting to interpret the observable temporal
patterns in the estimations that use no or external reference norms as an indication of
misspecifications of the empirical relation.

The results of this section therefore further support our overall conclusion that wage-
setting in Austria is characterized by a system of wage leadership by the metal sector. In
the negotiations of fall (“autumn bargaining round”) the wage leader mostly focuses on
the macroeconomic conditions that are expected to prevail in the upcoming year and puts
no (or at least much less) weight on the wage rates that have been set in the negotiation
rounds that ended before summer. This is different for the wage agreements following
the metal sector that seem to regard these earlier settlements as a benchmark that acts

as a reference point for the success of their own wage agreements.?! The fact that the

21The results on wage leadership confirm parallel findings by Traxler et al. (2008) who work with a
similar dataset on collectively bargained wages in Austria and also conclude that the metal sector acts
as the wage leader. Their approach to the topic is, however, more from the perspective of industrial
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wage leader is mostly concerned with the general macroeconomic environment and less
with wage comparisons is likely to contribute to a system that shows less endogenous

persistence than in other countries.

3.8 Further Robustness Tests

So far we have used a rather parsimonious specification to study the role of reference
norms in wage-setting. In this section we want to check the robustness of our benchmark
estimations with leadership norms by using different samples and including additional
regressors. In Table 8 we present the results when the expected change in the unem-
ployment rate is used as the measure for real activity. The results (not shown) for GDP

growth as a measure of real activity are similar.
Insert Table 8 about here

In columns (2) and (3) of Table 8 we look at the benchmark estimation for two dif-
ferent time samples (before and after 1993). The results are fairly similar although the
coefficient of the reference norm is smaller and the one of expected inflation is higher
for the later sample. This would suggest that after the middle of the 90ies the rate of
inflation has become a more important anchor for wage-setting than it has been the case
before. One would speculate that this might be at least partly connected to the influence
of European monetary integration and to the “Great Moderation” in general. If we focus
only on the private sector (79 instead of 100 wage-setting units) the main results are also
unchanged (see column (4)). As expected, the private sector seems to react more sensi-
tively to business cycle conditions although the difference is not statistically significant.
In column (5) we have pooled similar wage-setting units together (i.e. units in identical
sectors that negotiate at the same time of the year and reach very similar agreements).
This leaves us with 55 “independent” instead of the 100 total units. Using these inde-
pendent units strengthens the role of wage leadership since the coefficient of the reference
norm increases (to 0.63) and the coefficient of the change in unemployment decreases and

becomes insignificant.

relations and they provide more detailed evidence on the emergence of this system around 1980 and on
the specific role played by employer organisations and unions. In contrast to their work, we derive the
estimation equation from an explicit theoretical model, we focus on the implications of asymmetries in
reference norms on inflation persistence, we use explicit forecasts for the macroeconomic variables and
we also consider alternative hypotheses concerning reference norms.
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In column (6) we include forecast errors as suggested by the theory-based formulation
in (15). This considerably increases the role of expected real activity but leaves the
coefficients of all other variables basically unchanged. Also the coefficients of the forecast
errors themselves are not statistically significant which can be regarded as a confirmation
of the assumption of rational expectations.

In column (7) we include lagged inflation in the benchmark equation. This corresponds
to a “hybrid” Phillips curve that is quite popular in the recent macroeconomic literature.
The results are almost unchanged and the coefficient of past inflation is almost zero,
thereby confirming that the reference norm is not only a proxy for past inflation. One
would expect that a longer duration of a wage contract is associated with higher wage
increases. This is in fact borne out by the data as shown in column (8) of the table
although the effect is rather small.

If we add the expected level of unemployment instead of the change in unemployment
as a measure of real activity (column (9)) this slightly increases the coefficients on refer-
ence norms while the coefficient of the level of unemployment itself is insignificant. It is
interesting to note, however, that if we include the expected and the lagged level of unem-
ployment together (column (10)) then these two coefficients are of approximately equal
size but have different signs (as confirmed by a F-test). This implies that the expected
change in unemployment is in fact the more appropriate specification as is suggested by
our theoretical model that implies a wage curve.

We have also conducted a number of other robustness checks that are not shown
in Table 8. In these further specifications we have included, e.g., monthly dummies,
additional lagged variables, sectoral unemployment rates. Furthermore we have also con-
ducted a number of estimations where we have instrumented the explanatory variables of
the benchmark equation in order to account for possible endogeneity. The main results
have again been unaffected by these changes. Finally, we have also run the benchmark
regression specification while assuming that other sectors are the wage leaders. This led
to unconvincing results.

The basic message of the robustness tests in Table 8 is that the main results of the
benchmark specifications are unchanged: reference norms have a considerable impact on
collective wage agreements and their weight seems to be at least as high as the one of
expected inflation. This holds for a large number of samples, different specifications and
in the presence of various additional variables. Furthermore, as shown at the bottom
of Table 8, the condition that El + Eg = 1 is only rejected for one of the alternative
specification (column (10)) at the 5% level and for none at the 1% level.
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4 Conclusions

In this paper we have studied the influence of reference norms in an otherwise standard
Taylor model with staggered wages. We have shown that the inclusion of reference norms
considerably increases inflation persistence. On the other hand, we have also shown that
the impact on persistence very much depends on the precise definition of reference norms
and on possible asymmetries in their importance between sectors. In the empirical section
we have documented that reference norms play an important and significant role in the
setting of collectively bargained wages in Austria. The impact of our most preferred mea-
sures of reference norms is typically larger than the impact of expected inflation and in
our benchmark specification its weight is about 60%. The theorectical model of section 2
suggests that a weight of this magnitude is sufficient to produce a reasonable degree of in-
flation persistence. Comparable weights of backward indexation in standard price-setting
models look much more implausible and at odds with the existing survey evidence. When
we compare different concepts of reference norms we find that the leadership norm gives
the best description of the data and that it leads to superior results than the assumption
of external, habit or price indexation norms. These results are confirmed by tests that
use theory-based restrictions on the average parameter estimates, by explicit nested and
non-nested statistical tests and also by an analysis of the temporal pattern of the individ-
ual estimated coefficients. All specifications support the hypothesis that wage leadership
by the metal sector plays a crucial role for wage-setting in Austria.

Taken together, the theoretical and empirical results suggest that differences in ref-
erence norms or the existence of wage leadership can be at least partly responsible for
the observed cross-country differences in inflation persistence and in wage rigidity (cf.
Cecchetti and Debelle, 2006; Dickens et al., 2007; Holden and Wulfsberg, 2007). Differ-
ent reference norms and/or intersectoral differences in the importance of norms can be
reflected in the dispersion of the aggregate measures of persistence across countries. In
this context it is, e.g., interesting to note that the results in Cecchetti and Debelle (2006,
Table 2) indicate that Austria is one of the countries with the lowest degree of inflation
persistence (rank 17 among 19 industrialized countries). This could at least partly reflect

the influence of wage leadership.?? By the same token, our results also offer an explanation

22Tt would be interesting to study the role of reference norms also for other countries. In order to
construct a similar dataset as the one used in this paper one would either have to use (official) data
on collectively bargained wages (as for Austria) or directly resort to wage registers maintained by wage
setters (unions or employer federations). This should be possible for a number of European countries
(e.g. Germany or the Scandinavian countries).
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for the often weak correlation between various measures of wage-setting institutions and
the observed degrees of wage rigidity. A recent summary paper concludes, e.g., that “the
connection between unions and wage rigidity, although it may seem obvious in theory,
appears somewhat shakier in our data than one might expect” (Dickens et al., 2007, p.
211). The results of our paper imply that the shaky and often nor very robust findings
concerning the relation between inflation persistence or real wage rigidity and labor mar-
ket institutions are probably caused by the fact that these institutional variables do not
include measures for the importance, the prevalent type and for possible asymmetries of

reference norms.
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Appendices

A The microfounded model

A.1 Production

The set-up of the model follows Ascari (2000, 2003) and we only want to sketch it here

rather briefly. There is a continuum of industries ¢ € [0, 1] and two sectors (A and B) of

1
12
1€ [%, 1]. The wages in both sectors are set by unions where we assume that there is one

equal size, where sector A consists of the industries in ¢ € [0, 3] and sector B of those in

union that is attached to each firm. Furthermore, we assume that workers are attached
to their sector and there is no labor mobility between sectors.?> Wages are fixed for two
periods and sector A unions set their wages in periods t = 0, 2,4, ... while unions in sector
B decide in periods t =1, 3, 5,....

There is a homogeneous output good Y; that is produced by competitive firms with

the following CES production function:

PN =1
vi— ([ vima) (16)
0

where the Y;; are intermediate inputs that are necessary to produce the final output and
0 > 1 is the elasticity of substitution between these different intermediate goods. This

leads to the demand functions for intermediate goods:

]DZ' —0
Yy — (—) Y, (17)

where the aggregate price index is given by:

1 =
P = ( / Pft—edz‘) (18)
0

The intermediate goods Yj; are produced by the firms indexed by i € [0,1]. Firms

Z3This is a crucial assumption as argued by Ascari (2003): “Only models with some form of labour
immobility could potentially deliver a substantial degree of persistence” (p. 527, original emphasis ).
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have access to a production function:
Vi = ALS, (19)

where 0 < a < 1 and where L;; is the amount of labor used by firm ¢ in period ¢. For the
purpose of this paper we set A; = 1 and a = 1 (constant returns to scale). The firms are
assumed to be price takers (perfect competition in intermediate goods production). They

thus set prices equal to marginal costs or:

Py =W; (20)

where W;; is the wage rate that firm ¢ faces in period t. Put differently, firms will hire
labor until the real wage equals the marginal product of labor which in this case is just
Ay =1.

We can insert (17) and (19) into (20) in order to derive an expression for labor demand

L;; in terms of the wage rate W;;.
L= W' (P'Y:). (21)

A wage-setting union uses equation (21) to take into account the effect of an increase in
the wage rate W;; on labor demand L;;. Due to the assumption that unions are atomistic

they neglect any possible effect of their wages on the aggregate variables P, and Y;.

A.2 Households

The intertemporal utility function is given by:?*

00 M,
Ujo = Y B*u(Cys, - Lis) (22)
s=0 $

. . . . . M, .
where 3 is the time discount factor, Cj; is real consumption, —* are real money holdings
B

and Lj, is labor supply by household j in period s. There is a series of budget constraints:

P.Cj+ Mj, + Bjy = &M+ (1 +441)Bjy1 + Wi Ljy + Ty + Hjy (23)

24We abstract in the following from uncertainty as in Ascari (2000). As noted there (FN 7) the
introduction of uncertainty would be straightforward.
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The nominal income in period ¢ consists of a predetermined level of wealth, given by the
money balances Mj;_; and the amount and interest earned on bonds that are carried
over from period ¢t — 1, i.e. (1 + 4_1)Bj;—1. Money holdings are subject to a common
multiplicative shock & (see Ascari, 2003). In addition houscholds have labor income
W;iLj; and a lump-sum government transfer 77,. Households might also receive insurance
payments Hj; that occur in the presence of monetary shock.?> The total nominal income
can be used for purchases of consumption P,C};, money M;; and bonds Bj;.

Maximization of (22) with respect to C};, Mj, and Bj.s leads to the FOCs:

M; P M;

uc(Ci, =2, L) = B + i) =——uc(Chepa, I Ljit1) (24)

By Py Py
C., /=L )= C.,. — I, ¢ 25
U%( Jt P, ) ]t) Uc< Jts P, ) ]t) (1 T, ) ( )

M ;
My Ou(Cje,—- Ljt) .

where u, (Cj, 5+, Lji) = ——5,—— Equations (24) and (25) represent the Euler equa-

tion for consumption and the money demand equation. For a more compact expression
we will write in the following: wu,(Cjy, M?it, L) = u,(t).

Union j sets the wage for two periods, i.e. under the constraint that W, = Wj..
The unions take into account that labor demand Lj by the firm is given by (21) and
that the income of the household W;,L;; also depends on this magnitude. In particular:
L = W/jngtalQ, Wi L = WJ%_GPtalQ (and similar for the second period). Maximization of
(22) with respect to W, taking these relations into account thus leads to the wage-setting

equation:
'[Ifjt UL( ) t t uL( ) t+1 t+1 (26)

— oY, PY. Y,
0= 1 uct) 2 + Buc(t + 1)

This corresponds to equation (15) in Ascari (2000) and to equation (22) in Huang and

Liu (2002) in a multiperiod framework. In the absence of staggering (26) reduces to the

usual optimality condition: W?it = —%Zé 8

250n this see Ascari (2000, 670) and Huang and Liu (2002).
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A.3 Linearizations

We can linearize the FOCs of this model around a zero inflation steady state. The

linearized wage-setting equation can be written as:

wjy = bpy + (1 = b)pr1 + y(bye + (1 — b)yy41), (27)

where lower case letters stand for deviations around the steady state. Furthermore, b =

1 et _ UgpT : .. . eqe .
T35 and v = anZ” where 7,, = “=£ is the elasticity of the marginal utility of z with

respect to z. In particular, 7.. and 7; are the inverses of the intertemporal elasticity of

substitution of consumption and of labor supply, respectively. Note that for the general
1
*77“+9(19*m17”.26 The
M ga=ayrami
wage wj; stands for the wage that is set in period ¢ by union j. Since all unions in a

case with decreasing returns to scale (o < 1) we would get: v =

sector are assumed to be identical we can write w;;, = w;' and w;, = wf if union j belongs
to sector A (B). Adding the expectation operator and allowing for a sector specific ~*
equation (27) corresponds to (2) in the main text.

The price index (18) for the two-sector model is given by

1

1 -0 1 1-0\ °
P=W,= (5 WA+ 5 (W) )
Linearizing this around the steady state leads to:
_ L P 28
pt_Q(wt_l—wt) ( )

This corresponds to equations (4) in the paper.
Finally we can also linearize the FOC conditions (24) and (25). It can be shown that
under specific assumption concerning the multiplicative shock on money holdings & the

velocity of money is constant over time. In this case the linearization of (25) leads to:*”

“NecYt = My — Pt (29)

In the paper we focus on the case where 1. = —1 (which corresponds to a utility function

that is logarithmic in consumption). This is stated in equation (5).

26See Ascari (2000, p. 674) and Ascari (2003, 520f.).
27See Ascari (2003, p. 514f.) and Ascari (2000, FN 23).
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B The derivation of )\

We can insert (4), (5) and (6) into (1) to derive:

= Yrwi’y + By + vymy (30)
i (b+ (1 —-b))
where ] = hlz)ﬁy g HQ“ , Y = (114?“11,:(1 u) TS 1(+/ﬁ+)v( . . Note that for

t=0,2,4,... it holds that i = Aand (—i) = B, while for t =1, 3,5, ... we have that i = B
and (—7) = A. There exists various ways to solve this forward-looking difference equation.

We choose the method of undetermined coefficients and start with the conjecture that

the solution for w;! is of the form:

wit = Mw?P |+ 64m, (31)
The parallel conjecture for wﬁrl is that:
wil = /\BU}Z4 + HBmt+1 (32)

From (32) together with (6) it follows that Eywy , = NPw;* + 65 pm,. We can insert this

expression into (30) to derive that:

ApB A
A wP 507 p+ V3
Wy = 1 — wA)\B + 1 — ¢§4)\B my (33)
In an analogous way we can derive that:
B BpA B
B V1 Yy 07 p + g
wt+1:1_ 2B)\A + 1_ ZB)\A mt+1 (34>

Comparing (31) with (33) and (32) with (34) we see that the equilibrium values for
A AB 94 and 0P are implicitly given as the solutions to the following system of four

o ZA B _ _¥f A _ ¥3'6Pptyd B _ ¢P0%pt+y¥
equatlons. A = hﬁw;ﬁ’ AP = W, 04 = W and 6° = W For the
crucial parameter \* the solutions come out as:

o 20
L= P +Gpof + /(L + ol — pop)? — 4P

(35)
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g L+ 80P — gy — (L pduf — piep)’ - dudyp

py . (36)

For the symmetric case with i = p# = pand v = 4# =~ (and in addition with b = 1)
we can derive that:
)\A:>\B:)\: I V1_4¢1¢2
21y

where 1), = %% and 1, = %% Inserting these values for ¢, and 1),

gives (9) in the main text. We can take this expression to calculate:

1+ p2+y(1—p2)—2 1—p2)+p2
ox 1+t (1—pt)—24/y(1—p?)+p <0

oy (1= (A=) /A (1=p2) +ps?
o _2(7(17u)+u7\/m) <0

M A= A
Note that from (31) and (32) we can derive that:
wit = MwP |+ 04m, = A, + 04my + M0Pm,_,

B B, A pB B B BpA
Wi, = N w +07my = Aw |+ 07myy + AP0 my,

where we have defined that A = A\Z. This measure for annual persistence is the same

in both sectors even if u? # u? and ¥4 # +%. For this reason we use it frequently as our

preferred measure of persistence in the main text.
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C The data

C.1 Sectoral wage change data
C.1.1 The basic index series

Our collective bargaining wage data are based on detailed series of the Tariflohnindex
(TLI, “Index of Agreed Minimum Wages”), a monthly database maintained by Statistics
Austria. The TLI is a Laspeyres index of sectoral collectively negotiated minimum wages
according to a particular base year. Predominantly, our data are from the TLI 1986 (for
the years 1986 - 2006). For 1979 - 1985 we use the TLI 1976. Individual series are chained
with the ratio of the annual average TLI 1986 to the TLI 1976 in 1986.2% Wage changes in
a particular year are the relative changes of the TLI index compared to the last change. In
total, we thus have 27 years of collective wage changes. As the system of wage leadership
is only in place since the beginning of the 1980s (cf. Traxler et al., 2008) we do not use
data from previous years.

Typically, these indices are analyzed only at rather high levels of aggregation. However,
Statistics Austria also published more detailed monthly index values which are - at the
most disaggregate level - identical, or come close to, individual collective agreements.
There are 125 such indices in the TLI 1986 which are mostly for branches and separately
for blue-collar and white-collar workers. While most of these refer to collective agreements
for the whole country, some of these series cover only one federal state (Bundesland).
Sometimes, there is also a distinction between “industry” and “trade” (Gewerbe). All of
this reflects the practice of collective bargaining in Austria. Some examples are “blue-
collar workers in the paper-processing trades”, “blue-collar workers in the metal industry”,
“white-collar workers in the clothing and textile industry in Vorarlberg”, and “white-collar
workers in insurance companies”.

Furthermore, there are several indices for the public sector (e.g. for workers in the
federal administration) and a few series for (mainly) publicly owned transport companies
(such as the Osterreichische Bundesbahnen). A full list of all 125 TLI series is given in
Table C-1 which is structured along the partiton of collective agreements in blue-collar,

white-collar and public sector workers as well as workers in public transport. Within each

28For detailed information we refer to Statistics Austria publications such as Tariflohnindex 1986.
Aufbau und Gewichtung (Vienna, 1988) and Tariflohnindex 1976. Aufbau und Gewichtung (Vienna, 1978).
Basic information can also be found in Statistics Austria’s monthly publication Statistische Nachrichten
in no. 6/1978 and no. 1/1988. We thank Markus Bonisch and Helga Maurer for delivering these data
and giving us background information.
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partition, the series names are listed in decending order of the TLI 1986 weight.

Table C-1: List of all 125 basic TLI 1986 units

unit quality unit quality unit quality

Elge-collar workers: White-collar workers: Fublic sector:

A T Ivetall

& G Metall

4 F Gastre

A G Ban

A H Handel
& G Bauhilf
A G Hols

A T Chemie

4 T Nahrung
4 I Ban

& T Textil

A G Sonstige
4 G Druck

4 T Holz

A T Stein
AV Gueter

& G Frissur
& _G_Fleischer
A T Bekledung
& & _Baecker
& T Ewerk

& T Papier

A L Gut

4 G Nahrung
& T Bergwerk
A G Textil

A T Bacge

A W _Bus

& T Lederver
& L Forst

A T Lager

A T Glas

4 T Frdoel

& T Pappe

A W EBpediticn
A G Plastik
A F Kur

& G _Putzerei
A G Leder

A G Chemie
A W_Tank

& T Gas

A W _Luft

& G FPapier

4 F Fachverband
A W _Schiff

A T Lederprod
A F Kino

& WV _Schienen

L T B R e e - S S B o T - e I -~ H e =~ S - - S o - TS S <~ 0 - O T S St < - B~ S e S S S

N_H_Handel
N_I Metall
N_G_allgemein
M_EB_Yersicherung
N_E _Eanken
N_I Chermnie
N_G_Bau
M_E_Sparkassa
N_I Ewerk

N_I Bergwerk
N_I Mahrung
M_E_HRaifleisen
N_F_Zivitechnik
N_G Druck
M_F_ Gastro

M I Ean
N_V_Spedition
N_R_Steusrberater
M_I Stein

N I TextilVhg
N_E_Volksbank
N_¥_ORF
M_L_Lager
N_R_Apotheke
N_I Helz
N_I_Textil

M_I Erdoel
N_V_Luft
N_G_Werbung
N_R_Arzh
M_G_Fleischer
N_I BEelleidung
N_F_Fachverband
N_I_Papier
N_F_Kur
N_F_Heisebuerc
N_L_Gub
N_G_Bascker
MN_R_anwalt
N_F_Zahnarzt
N_I Pappe

N_I Gias

M_I Echuh

N I Glas

N I Bacge
N_G_Kaesse
M_F_&rauesier
N_V_Fahrechule
N_E_FPEK
N_I_Film

N _L_Forst
N_W_Schiff
N_R_Nohar
M_¥_Schienen

L < B B B O o T o T o S O < N B S S B B B B = T o T e S o S =~ Y S S Sy S R S S B S S Sy BT Sy S S e

0O_E_Admin
O_L_Lehrer
O_L_Admin

O_E Post
O_E_Lehrer
O_L_AdminVien
0_E_Wache

0.5 BV

O Idittel

O_G Gross
O_G_Klein

O B Uni
O_L_Lehrer¥ien
05 5P

0_& Kirche
O_E_Heer
O_E_Hichter
0_E_Theater

0 5 OEGE

Pablic éransport:
V_¥_OEEE

¥ _¥_Echiznen
V_¥_WVE

e e o S < R e e e s e e e e -1
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Altogether, these 125 basic series of the Tariflohnindex - or as we call them - “TLI




units” or simply “units” represent 194 collective agreements.? Mostly, a TLI index re-
presents only one collective agreement. However, there are cases when such an index
covers two ore more agreements. The most notable examples are the series for blue-collar
workers in the food industry which aggregates 10 agreements, the series for white-collar
workers in wholesale and retail trade representing 10 agreements and the series for blue-
collar workers in “supplementary construction trades” (Bauhilfsgewerbe) standing for 9

agreements.

C.1.2 Data checks and “quality” of the TLI series

Previous knowledge and the observation of collective bargaining in Austria suggest that
most collective agreements last for exactly one year. The question was whether such a
regular pattern could also be observed in the data.

Each of the 125 TLI series was scrutinized in which months there was a change in
the index and by how much it changed. All series are monotonically increasing in time
(collective wages are nominally rigid downwards). Besides that, there was a substantial
amount of irregularities. For example, the month of the wage change was not constant. It
shifted especially in the 1970s where - apparently - the time structure of wage negotiations
shifted markedly (putting the system of wage leadership into place). Moreover, in quite a
lot of units there was more than one change of the index in one year whereas in other series
or years there was no change at all (most notably in the public sector where there was
a “wage freeze” in 1996 and 1997). In such cases we tried to distinguish with great care
between “main” and “minor” changes in the index. (Some of these minor changes were
easily explained by rounding differences due to chaining the TLI 1986 with the TLI1976,
to the introduction of the Euro or to changes in data processing.) In most cases, it was
quite obvious to determine the month of the wage change. With this information we
computed the associated wage change between those months (where it was possible that
there was no wage change at all in a particular year).

There were, however, also units where the judgement was difficult, e.g. where there
were many index changes spread over the year. Based on the overall impression of how

regularly (i.e. not too often or not too rarely) the index figures increased we subjectively

29There are considerably more such agreements, however our data comprise all major collective agree-
ments and the data are constructed to give a representative picture of all collective agreements. According
to the Austrian Federation of Trade Unions (OGB), in a typical year, there are more than 400 collec-
tive agreements (without supplemental agreements at the firm level which do not cover wages). Source:
Jahresbericht des OGB 2005.
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classified TLI units into three “qualities”: 86 units were assigned to quality 1 (the best
category), 14 to quality 2 and 25 to quality 3. In our estimations we only used those 100
series with quality 1 or 2. See Table C-1 for the “quality” assigned to all units.

The more agreements are subsumed by an individual TLI series, the more likely it is
that we cannot use it in our analysis because wage negotiations may take place in different
months and we cannot identify the variables that we are interested in, i.e. the month of
the wage change, the associated wage change and the contract length. A typical example
is the index for blue-collar workers in the food industry which increases several times a
year and was thus classified as “quality 3”. The same is true for white-collar workers in
the same industry.?® Smaller units which we considered not to use include “blue-collar
workers in other trades” (the name indicates that it is a composite of different branches),
“blue-collar workers in the clothing industry” where there are several wage changes in
almost every year and the associated months show no regular pattern. Finally, we also
classified the index series of workers employed by professionals (such as doctors, lawyers

and chemists) as “quality 3” because these are not included in the TLI 1976.

C.1.3 Panel structure of the data

If we use only index series with quality 1 or 2 we would have 2700 (100*27) wage change
observations if there were exactly one wage change per year. However, the panel is not
completely balanced. 27 annual wage change observations are available only for 49 units.
In all other series at most 3 observations are missing. One reason for such gaps is that
sometimes an agreement lasts longer than a year which could mean that no wage change
is observable in a particular year (the most important example being the aforementioned
three-year public-sector wage freeze in the 1990s which affected 19 series). We end up

with 2621 wage change observations for 100 units in 27 years.

C.1.4 “Independent” TLI units

Although wage negotiations in many sectors are conducted separately for blue- and white-
collar workers they are very often synchronous and the wage changes are very similar. The
same holds for collective agreements of similar or related sectors. One could suspect wage

negotiations in such cases are in effect strongly interwoven (as casual observations of

300n the other hand, the indices for the white-collar workers in wholesale or retail trade and the one for
blue-collar workers in “supplementary construction trades” are usable because apparently the underlying
collective agreements are synchronous.
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current wage settlements also suggests). The same also holds for wages in the public
sector.

As a robustness check, based on a subjective assessment of whether there is a high
correlation and near-synchrony of wage changes (paired with an obvious relatedness be-
tween units), we grouped a number of series together and let each of these groups be
represented by one of them (mostly the largest unit). For example, in construction four
series were merged (construction industry and construction trade, both for blue-collar and
white-collar workers). Note especially that four series of the metal and mining industries
(again, for both blue-collar and white-collar workers) were grouped together. These con-
stitute the group of wage-leading units (see below). Most importantly, 18 index series
belonging to the public sector were also treated as one unit in this exercise. Altogether,
these aggregations reduced the number units from 100 to 55. Our estimation results were

hardly affected by this, as column (5) in Table 8 suggests.

C.2 Other data
C.2.1 Macro forecast data

We assume that expectations over inflation and real activity are shaped by forecast data
of the Austrian Institute of Economic Research (WIFO). The WIFO is Austria’s oldest
economic research institute and its forecasts are said to be especially relevant for wage
setting. This is plausible, because it is (partly) owned by the social partners and has close
ties to them. We use series for real GDP growth, inflation (measured by the consumer price
index) and the unemployment rate (based on registered employment and unemployment
data).?!

The WIFO projections have for a long time been published regularly at the end of each
quarter. Typically, forecasts are made for the current as well as for the next year. However,
until 1980, next-year forecasts were only provided with the September and December
projections. Between 1981 and 1988, next-year forecasts were also published in June, and
since 1989 each of the four annual projections (i.e. also the one in March) include both
current- and next-year forecasts. In June 1997 there was no WIFO projection.

Our estimation equation (15) for each wage change is based on the most recent forecast
available in each month of every year to construct a forecast exactly one year ahead.

However, this would not be possible for many months in the period between 1980 to 1988

31'We thank Josef Baumgartner for providing us with the forecast series.
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because next-year forecasts are missing. So we had to make some assumptions how to
fill in these “missing” forecast values. All forecasts for June 1997 were imputed as the
simple averages of March and September 1997. To get the needed next-year forecasts for
the years between 1980 and 1988 we experimented with two different approaches: In the
first one we assumed that the forecast for the next year is equal to the forecast for the
current year. In the second approach the assumption was that the next-year forecast of a
variable is a weighted average of this year’s forecast for that variable and that of the next
year in September (where we have next-year forecasts throughout all observations). The
weights are 0.75 for the current year and and 0.25 for next year for projections in March
and 0.5 for the current year and 0.5 for the next year for projections in June, respectively.
In the empirical exercises we sticked to the second approach but did not find substantial

differences between both imputation approaches.

Table C-2: Imputations of WIFO macroeconomic forecasts

C.2.2 Month-specific growth rates, forecasts and forecast errors

As different sectors reach agreements in different months of a particular year it is im-

portant to construct month-specific macroeconomic variables. As far as past values are
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concerned the change of a macro variable x in a particular month over the last year is

12—j+1
12

are subscripts for month and year, respectively. For example, the inflation rate over the

computed by weighted annual averages: Ax;, = ‘%A:L‘T + Ax,_1 where j and 7
last 12 months in May 2003 is given by Aps 2003 = 14—2Ap2003 + %Apgoog. Equivalently, we
deal with GDP growth and changes of the unemployment rate.

As far as forecasts are concerned we have to be careful to represent as exactly as
possible the expectations wage setters had at that time. We use a similar procedure as
for the past values. In this case we define by Axfi the expected change of = over the
upcoming year starting in month j of year 7. Again, we use weighted yearly averages.
This means that Am{i = 22 Agfe 4 %Aw{il where Az/¢ and Az/S, are given by
the WIFO projections for Az for the years 7 and 7 + 1, respectively. As there are four
projections in each year (see above) we had to decide which of them is relevant in a

particular month j. We proceeded as follows:

Table C-3: Allocation of WIFO projections to

months of wage changes

Month of wage change Relevant WIFO projection

1,2,3 December (last year)
4,5, 6 March (current year)
7,8,9 June (current year)

10, 11, 12 September (current year)

In months 2 and 3 of a year 7 there is a further difficulty, namely how to get a forecast
for a full year ahead because the only macroeconomic projection available is the one
from December in the previous year containing only forecasts for 7 — 1 and 7. However
one would also need a forecast for 7 + 1 which is only available with the next (March)
projection. In such a case we simply set the forecast for 7 + 1 equal to that for 7.

One could object it is implausible that for a wage settlement that becomes effective,
say, in April the relevant projection is from the end of March. However, in most cases,
not very much time passes between the point in time a settlement is reached and when it
becomes effective (this time span is usually less than a month). It is also likely that wage
setters are influenced by “rumours” about the outcome of the pending WIFO macroeco-

nomic projection.
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We use these constructed values Ai{i as proxies for the month-specific expectations
of inflation (E;,Ap;,) and real activity (E;,Ag;,) in equation (15). Finally, after hav-
ing constructed one-year-ahead forecasts and past-year-changes for the relevant macro
variables in each month forecast errors are defined as Az$l = Ax;, — Ax;i C .

C.3 Construction of reference norms
C.3.1 External reference norm

Call D(1,j,7) the date when unit i sets its new wage in month j in year 7. The external
reference norm is assumed to be given by the (weighted) average wage increase of all
other (i.e. excluding i) units that have set new wages since D(i,j’,7’), that is, since the
last time the unit ¢ has set its wage. Normally, 5’ is identical or close to j and, usually,

7/ =7 — 1 but, as explained, the time distance could be up to three years.

C.3.2 Wage leadership norm

This is simply the wage increase of the blue-collar workers®? in the metal industry whereas
for the wage-leading units themselves (blue-collar/white-collar workers in the metal and
the mining industry, respectively) this norm is set to zero. If wage negotations for a TLI
unit take place in November or December then we use the metal-sector wage change of

the current year, in all other months (January to October) last-year wage changes.

32There are two series for the metal industry as the TLI also contains the one for white-collar workers.
Wage increases are most often, but not always identical. Given the higher union density and power of
the metal workers’ union (which represents the blue-collar workers of that industry whereas white-collar
workers are organized in another union) we chose the series of blue-collar workers as the wage leader.
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Figures and Tables

Figure 1 — The Effect of the Importance of Reference Norms
on Inflation Persistence A

1.0

0.8

0.6

0.4 1

0.2

0.0 T T T T T T T T T T
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

1

—v=0.2 —v=0.3

Note: The figure reports the degree of annual inflation persistence A as the importance of reference
norms increases from x* = u® = =0 to u =1 fory=0.2 and y =0.3.
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Table 1 — The Effect of Different Reference Norms
on Inflation Persistence A

un =0 n=0.25 un=0.5
A. External Norms
v=0.2 0.146 0.444 0.702
v=0.3 0.085 0.332 0.602
B. Price Indexation Norms
v=0.2 0.146 0.314 0.539
v=0.3 0.085 0.216 0.425
C. Habit-Persistence Norms
v=0.2 0.146 0.721 0.916
vy=0.3 0.085 0.648 0.884

Note: The numbers report the degree of annual persistence A = A'A” for three alternative reference
norms (explained in the text) and various degrees of real rigidity (y) and the importance of reference
norms (). For the habit persistence norm the measure of persistence is the sum of the first two
autoregressive terms.

Table 2 — The Effect of Asymmetries in Reference Norms
on Inflation Persistence A

No Symmetric Asymmetric
Reference Norms Reference Norms Reference Norms
(4=0) (£=0.5) (£=0.5)
,LlA=,LlB=0 ,LlA=,LlB=0.5 ﬂA=0,ﬂB=l
v=0.2 0.146 0.702 0.5
y=0.3 0.085 0.602 0.368

Note: The numbers report the degree of annual persistence A = 1'2® when wage-setters have

external reference norms as explained in the text.

Working Paper Series No 1047




"11e)s A9y} Udym JedA ) 0} SIQJAI SJUIWAIZE MAU JO ISud] Y[ ("0 “AON “100) [[ed ‘(‘des “3ny “[nr) rowwng ‘(‘unf ‘Aejy “1dy) Suridg ‘(‘Iejy “qaq “ue[) IUIA\ :SMO[[O]
Se paulyep a1k s1djenb oy, payyIromun are SIdqUINU Y ], "9910) I0qe] [10} AU} JO 9,76 Sursudwos syun Sunyas-ogem ()01 Jo o[duwes ayy 03 19Jo1 9[qe) AU} Ul SIdqUINU dY ], -2JON

%YoL %6 V4 %08 %€ %€l %6 %6¢ %9¥ ¢1c0°0 6L£0°0 [L2UND

- - - - %l %6 %S %C¢ %¢S Sv00°0 05200 900¢
%l %< %€ %16 %0 %01 %9 %¢E¢ %I1S 1500°0 v¥C0°0 S00¢
%< %ot %]l %¢€6 %< %6 %S %C¢ %<CS ¢s00°0 66100 ¥00¢
%< Yot %0 %t6 %< %l V4 %¢¢ %08 ¥900°0 02200 €00T
%€ %ot %< %16 %€ %€l V4 %l¢ %6V ¢800°0 L1200 00¢
%l %YoL %< %06 %l %91 V4 %6¢C %08 96€0°0 86200 100¢
%€ %< %< %¢€6 %€ %L1 V4 %8¢ %8V 1L00°0 86100 000¢
%0 %¢ %¢ %ot6 %0 %61 V4 %0¢ Y%Ly £900°0 8¢C0°0 6661
%0 %06 %9 %858 %0 %S1 %L %1€ %Ly 9900°0 ¢Cc00 8661
%¥C %6 %S %<9 %t ad! %9 %0¢ %9¢C ¢cI00 8LI00 L661
%CC yad! %< %¢C9 %I1¢ ad! V4 %8¢ %¢E¢ LT10°0 00200 9661
%¢C %YoL V4 %99 %¢ %l %9 %0¢ %6V 1800°0 6200 S661
%l %S %C %<6 %1 %€l %L %8¢ %I1S 8L00°0 v2e0°0 r661
%]l %€ %9 %06 %1 %L1 %L %9¢ %6V 99100 0¥10°0 €661
%0 %9 %0 %t6 %0 %tl %YoL %1€ %6¥ 6800°0 9¢60°0 661
%0 %]l %]l %386 %0 %€l %L %l¢ %6V $600°0 $990°0 1661
%0 Yot %¢ %¢6 %0 ad! %YoL %1€ %8¥ 0910°0 0290°0 0661
%]l %ot %0 %56 %1 %1 %9 %0¢ %6V 9%10°0 LLEOO 6861
%l %6 %9¢ %¥9 %l %l %C¢ %l¢ %vC 96000 1820°0 8861
%l %cC¢E %< %S9 %1 %€l %8 %0¢ %8 ¢s00°0 90£0°0 L86I
VA4 %YoL % %L8 Yot %tl %8 %8¢C Y%Ly IT10°0 6v10°0 9861
%0 %01 %1 %68 %0 %L1 %8 %61 %9¥ 6500°0 0€50°0 ¢861
%C %8 %l %68 % %91 %6 %0¢ %ty $600°0 Svy0°0 7861
%l %€l %9¢ %09 %l %91 %l %8¢ V9% 86000 €9v0°0 €861
%< %9¢ %ot %8S %< %91 %Il %t %YoLV v110°0 L¥90°0 861
%¢ %6 %l %L8 %¢ %91 %C1 %vC %Sy 60200 L9L00 1861
%< %61 %€ %9L %< %L1 %€l %t Yob¥ L0200 96500 0861
pi< vT-¢€l > 4! penuoy oN  IrBd Jowung duridg ANUIAN | A "PIS UBIAl 183X

(Sypuowr ur) SHUIWIAISTY MIN JO YISUI|

SJUIWINITY AGBA\ MIN JO J311end)

SI3eAN JO )Y YIMOID)

90070861 aﬂmham=< ul wﬁﬁuaoo.~w< QMN% 9AIIII0)) [enprAIpU] U0 SA)SNe)S %MNEESW —¢€9qe],

Working Paper Series No 1047



*A[9A1I00dSaT TOAS] 9, ()] PUB G ‘T Y3 I8 Q0UBDIIJIUSIS [EONSTIR)S JJOUP 4 PUB 44 “wyey "SOSOYIUAIEd UI OI€ SIOLID pIepue)S ‘[ 03 [enba sI wns
SIY) Joyjaym Sunse) jo anjea-d o) pue onsne)s-J Y} OS[e pue S)SeI2I0J UOHR[JUI A} PUL WLIOU I} UO SIUSIOLIJO0D d) JO WINS O} 9AIS OS[e dm suoneslj1oads [[e 104 (0L6]) Awems
Aq pasodoid Aoueysuoo sojewrered 10y sonsne)s X oy 1odor om uonewnss Dy oy 104 ‘uonedyroads gy oy Jo ssoudjeridordde oy 10j 159} 03 10PIO UI SUOHILYSAT SUIAJIUOPLIOAO
103 onsnels uedreg-uosuey oy} 1odor om (9) pue () suwunoo U] ‘uonewnsd (D) dnoi3 uesw e pue (DY) SIUSIOJO0O WOPURL B (YY) SI09}F0 wopuel & ‘() S109JJ0 paxyj e

Jo synsa1 oy 11odor om [opowr yoed 10, "(*910 ‘6661-0661 ‘6861-0861 10F "9°T) SOTUWINP IPLOAP SB POULJOp It SAIWWND dWIT} Y, "AJATOR [eal Jo dInseaw e se ((8) 01 (S) suwnjoo)

el HQQE%OMQEoGz Ay ur omﬁmso oy} JI0 AA.VV 0} :v mﬂES—on EHBO,HN ddD pue SuLIOu 3J3UI3Jal Jeula)xd JO QOEQESmmm A} Sasn uonewnss Ayl ‘900¢ oo onﬁ “OwoﬁHu pue
71T r=l00T1 ¢ T ‘T=T 219UyMm ‘ernsny Ul ﬁw MY/ SIUSUADISE 9FeM SALDS[[0D JLI0ads-1Iun JO SJUBUILLINAP SY) JO SUOHRWNSS [dued JO 1NSAI SY) UIRIUOD S3[qR) Y, /0N
000°0 0000 0000 0000 $00°0 0000 0000 0000 O Jo anfeA Ajfiqeqold
TLI'ET 1€'89 LO'LS vE8°¥6 6808 967'8¢ 8¢’ It 905" 6% 1=""¢ + %@ :0H 10§ onsneIs-J
8TT'1 1 80C'1 Y11 6€1°1 1211 8€I'T or1'1 g+ s@ wng
- 0000 - - - 0000 - - OH Jo anjea Aj1qeqoid
Koueisuo))
- 80°€791 - - - ¥1%991 - - Iojowered OH 10y onsiels- X
0000 0000 onjeA Ayi[iqeqoid
— - 8¢'8L - - - v0°€8 - SJO91JH Wopuey 10§ OSHeIS-ISo
001 001 001 001 001 001 001 001 sdnoi3 jo raquinN
1292 1292 129C 1292 1292 1292 1292 1292 SUOIIBAIISQO
(8900000  (26000°0) (98000000  (18000°0) (100°0) (2100°0) (1100°0) (0100°0)
#x21200°0"  %PST100°0- 611000  sbb100°0- | %%%8L00°0" s I¥L00°0~ s%%%L9L00°0" ssx10800°0" jueISuo0)
SHA SAA SAA SAA SAA SAA SAA SAA saruwn( (Speds(y) Wi,
(660°0) (11°0) (€£60°0) (+60°0) (1se0210])
w3510 T wxx0ST T wsxOVT 1= %4x9TC 1" - - - - aje1 juswAo[dwoun ur o3uey)
(¢v0°0) (9%0°0) ($£0°0) (9€0°0)
- - - - ##48C€0  #xxLTE0  ##29T€0  #xx8TE0 (3seoa10§) YIMoI3 JAO
(L£00) (¢v0°0) (1£€0°0) (z€0°0) ($€0°0) (1%0°0) (#€0°0) (¥£0°0)
#%x8L5°0 #%xS¥S°0 #%xx£L5°0 #%x%x8LS°0 #*%xx8386°0 #0550 #0650 #5650 (1se0010§) UOLR[U]
(0£0°0) ($€0°0) (¥20°0) (+20°0) (¥€0°0) (6£0°0) (920°0) ($20°0)
*%x059°0 *%x559°0 *%x5€9°0 *%%9€9°0 #%xx 15570 #%xx1LS°0 #%xx37S°0 #%xx 16570 UWLION] [eWIaxy
DN Bl 2 a4 O o T a4 POYISN UonBWNSH
(8) (L) 9 (9] (2] (€ () (1

("'mv) sojer agem oryroads-jrun Jo djer mois :3[qere A juspuado(

(SWLION] 30UDIFJIY [BUIIIXT) SHIUIWIAIGY ISBAA IAIII[0)) JO SJUBUIULIII( — Bf d[qe L

Working Paper Series No 1047



*K19A1302dS31 “[9AJ] 9% (] PUB G ‘] J) 1B 2OUBIYTUSIS [BINSHE)S JJOUIP 4 PUB 4 ‘4 4s SISOYIUIR UI ATB SIOLD PIepuRlS ‘[ 0} [enba st wns
sty Joypoym Sunsa) Jo anjea-d oyy pue o13se)s-,J Sy} OS[e PUB SISEOI0J UOT)B[JUT d) PUB WLIOU O} UO SIUSIOIIJO09 ) JO WINS Y} 9AIS OS[e 9m suonyes1j1oads [[e 104 (0L6]) Awems
Aq pasodoxd Aoueisuod 1ojowrered 10y sonsnes X oy 1odor om uonewnse )y Ay 104 “uonedyrdads gy oy Jo ssoudjetidordde oy 10 15} 0} JOPIO UL SUONOLNSAI FUIAJNUSPLIdAO
I10J onsne)s uedreg-uosuey dy) 1odar am (9) pue () suwn[od uf ‘uonewnsd (D) dnoid uesw € pue (DY) SIUSIJIPFO0D WOPULI © ‘() 19910 Wwopuel & () S199JJ0 Paxyy e
Jo synsa1 oy 1r0dar om [opowr yoed 104 (*919 ‘6661-0661 ‘6861-0861 0] 9°T) SOIUWND SPLOIP S PAULIP dIk SIAIWWND W} oY |, *AJIAT)OR [€al JO aInseau & se ((g) 03 (S) suwun[od)

el wﬁoﬁgﬂoﬁ%\ﬁoﬁs Ay ul u%ﬁmﬂo 05 J0 Aﬁvv 0} :v wﬁES_OOV ﬁaohw ddD pue suLIou 9UdIJaX QEWG@N@_ Jo QOCQESmmﬁ QY3 sasn ﬁoﬁ.maﬁmo oar—[ ‘900¢C ree onﬁ Aowmﬁﬂw pue
Tz 1=l 001 ¢ T T=I 21oUMm ‘ernsny Ul ﬁm MY/ SIUSWRIE 9FeM JANDI[[0D OI03ds-JIun JO SIURUIULISISP AU} JO SUONLRWINSS [dued JO JNSal 3y} UIRIUOD S3[qR) Y, 210N
160°0 TLT0 0000 000°0 9LT°0 vv0 £00°0 100°0 OH jo anjea Aijiqeqoid
€58'C 998'T 65T'ST €81°S1 881'1 $65°0 8S1'8 99v'01  1=""g+"g 0} 105 ousneis-4
90°'1 €€0'1 880°1 180°1 SE0'1 LTO'T 290°'1 90°'1 g+ %@ ‘wng
- 0000 - - - 0000 - - OH jo anjea Ayjiqeqoid
Koueisuo))
- £9°890¢€ - - - 8y LIEE - - Ia1owere O JI0J o1sne)s 1S9,
000°0 0000 anjeA Ayi[iqeqoid
- - 16'19% - - - 9¢'C8Y - S)09J3q WOpuey J0J O1SIIeIs-1s9 ],
001 001 001 001 001 001 001 001 sdnoi3 jo quinN
129T 129T 129T 129T 129T 129T 129T 129T SUONBAISqQ
(69000°0) (€6000°0) (98000°0) (1,000°0) (98000°0) (1100°0) (00100°0) (€6000°0)
#2xPC00°0-  67L000°0-  #%%90€00°0  8TH000°0- | sx%bC00°0-  x£TTO0°0- PEI00°0-  %%x0LT00°0" ueIsuo)
SAA SAA SAA SAA SAA SAA SAA SAA sorwun(y (9peos(y) duwi ],
(880°0) 01°0) (¥60°0) (980°0) (3se00105)
#%097°0- #x6170- wxx165°0°  %xxS9€°0" - - - - aye1 juswAojdwoun ur d3uey)
(8€0°0) (¢v0°0) (9€0°0) (z€00)
- - - - 8950°0 «1SL0°0 w5l 8170 #%x6160°0 (3seda10}) PIMOI3 JAD
(820°0) (€0°0) (L£00) (LT00) ($20°0) (1€0°0) (L£0°0) (920°0)
#xx997°0 #xxVSY°0 #xx0EL°0 #xx015°0 #xx9¢Y°0 #xx0EV0 #%xxST1L°0 *xx967°0 (1se0010§) UOTIR[JUT
(z200) (920°0) (920°0) (L10°0) (120°0) ($20°0) (LT0°0) (810°0)
#2650 #%%6LS°0 ##:87€°0 #%%195°0 #%%66S°0 #%%8LS°0 #4:97€°0 #%%995°0 woN drysiopea]
OIN od T qd O od T a4 POYIIA UORWNSH
(8) (L) 9) () () (€) (0 (1)

("mv) sajex agem orgroads-jrun Jo djer pmoid :o[qerie A Juspuada(]

(SWLIO N IUAIIJY dIYSIopeIT 938 AL) SHIUIWIAITY ATBAA IAIII[0)) JO SHUBUIULIIII( — qF IIqBL

Working Paper Series No 1047



Table S — Comparison of Different Reference Norms with J-Tests

t-statistic on the fitted values from a regression including

Leadership Norm External Norm Habit Norm Price Indexation Norm

In regression including:

Leadership Norm - (?)(5)(9)(2)) ((2)38?)) ?037342)
External Norm (66?09060§ - ((i 60378) (824113)
Habit Norm 2(832(1); 1(8(3)8(7); - ((3)(1)33)
Price Indexation Norm 2(8338; (106'.0009033 1(8(9)38; B

Note: The values in the table are based on an approach where the fitted value of a benchmark regression with the respective
reference norm in the column is added to a regression that includes the reference norm in the respective row. The numbers
reported are the t-statistic of these fitted values while p-values are shown in parentheses. A “*” indicates that the t-statistic
in one pair of comparisons is higher than in the case where the role of the two reference norms is reversed.

Table 6 — Nested Comparison of Different Reference Norms

Dependent Variable: growth rate of unit-specific wage rates (Aw')

() @ 3) “4) ®) (6)
Leadership Norm 0.412%#% (.563%** (.577%** - — -
(0.059)  (0.027) (0.028)
External Norm 0.279%** - - 0.718***  0.661*** —
(0.078) (0.047) (0.041)
Habit Norm - 0.065* - -0.065** - 0.307#**
(0.023) (0.032) (0.028)
Price Indexation Norm - - -0.016 - -0.037 0.178%***
(0.048) (0.056) (0.057)
Inflation (forecast) YES YES YES YES YES YES
Change in unemployment rate YES YES YES YES YES YES
(forecast)
Time (Decade) Dummies YES YES YES YES YES YES
Constant YES YES YES YES YES YES

Note: The table contains the results if two reference norms are included in pairs into the benchmark estimation (column
(7) of Table 4b).
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Table 7 — Rejection Rate for the Individual Coefficients

Significantly different from 1 Significantly different from 1

(5% level) (1% level)
Leadership Norm 15% 6%
External Norm 69% 51%
Habit Norm 89% 60%
Price Indexation Norm 27% 11%
No Reference Norm 23% 9%

i

Note: The table contains the percentage of the 100 wage-setting units for which the condition ,Bi;f + 8., =1 on their

individual coefficients is violated. The results are based on the RC estimation with the change in the unemployment rate as
the measure of real activity.
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Figure 2 — The Reaction of the Individual Wage-Setting Units
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Note: The graphs report the coefficients for the expected change in the unemployment rate and the reference norm for the 100
individual wage-setting units when the benchmark equation is estimated with a random coefficients model. The individual
coefficients are ordered according to the typical (median) month in which each wage-setting unit has concluded its wage

agreements.
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