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Résumeé

L'objet de cette note est d'étudier les mouvements tendanciels de la productivité par employé dans
divers grands pays industrialisés. L'analyse est d’abord menée a partir de données annuelles sur une
période longue, couvrant I'ensemble du vingtiéme siecle pour les Etats-Unis, la France et le Royaume-
Uni. Par la suite, les évolutions de la productivité sont étudiées sur une période plus courte, en données
trimestrielles, pour les Etats-Unis, la France, le Royaume-Uni, I'Allemagne, le Japon, 'Espagne et les
Pays-Bas. Les études de ce type sont déja nombreuses dans la littérature, mais elles se limitent souvent
a présenter des taux de croissance moyens de la productivité sur des périodes choisies de maniere ad
hoc. Une méthode statistique robuste est ici utilisée afin de déterminer de maniére endogéne
d’éventuelles ruptures de tendances de la productivité par téte. Cette méthode, élaborée par Bai et
Perron (1998), permet d’extraire plusieurs faits marquants :

- aux Etats-Unis, la productivité par employé connait une accélération consécutive a une rupture
située au début des années 1920, puis un ralentissement a partir de la fin des années 1960. Ce
résultat se rapproche sensiblement de la « grande vague » évoquée par Gordon (1999, 2002) pour
décrire les mouvements tendanciels du taux de croissance de la productivité américairf€au XX
siecle.

- Le début du rattrapage du niveau de productivité des Etats-Unis par la France ou le Royaume-
Uni se situe peu aprés la fin de la seconde guerre mondiale.

- La plupart des pays considérés enregistrent un ralentissement de leur productivité tendancielle
dans la premiére moitié des années 1970. Pour les Etats-Unis, cette rupture intervient dés 1966,
ce qui differe de certaines analyses existantes qui ont fait ressortir la date de 1974.

Les pays européens et le Japon connaissent un ralentissement de leur productivité tendancielle au
cours des années 1990, tandis que la productivité américaine accélere au cours de cette période.

Mots-clés :tendances de la productivité, ruptures structurelles, méthode de Bai et Perron.
Classification JEL : 047, C12, N10.

Abstract

The purpose of this article is to study the trends in per capita productivity in several major
industrialised countries. The analysis is first based on annual data over a long period spanning the
entire 2" century for the United States, France and the United Kingdom. Productivity trends are then
studied over a shorter period, using quarterly data, for the United States, France, the United Kingdom,
Germany, Spain, Japan and the Netherlands. There are already a large number of studies of this kind,
but they are too often focused on presenting average productivity growth rates for given periods
chosen on an ad hoc basis. In this article, we use a robust statistical method to endogenously identify
possible breaks in per capita productivity trends. This method, developed by Bai and Perron (1998),
brings out the following salient features:

— in the United States, per capita productivity growth accelerated following the trend break at the
start of the 1920s, then slowed down at the end of the 1960s. This finding is in line with the “Big
Wave” concept developed by Gordon (1999, 2002) to describe the trends in US productivity
growth throughout the 20century.

— French and UK productivity started catching up with that in the United States around the end of the
Second World War.

— Most of the countries under review recorded slower trend productivity growth in the first half of the
1970s. In the United States, this break occurred in 1966. This finding differs from that of other
existing analyses, which point to 1974.



— Trend productivity growth in Europe and Japan slowed in the 1990s, whereas US productivity
gained momentum over the same period.

Keywords : Productivity trends, structural breaks, Bai and Perron method
JEL classification : 047, C12, N10



Résumé non technique :

Les différentes études réalisées sur les évolutions de la productivité sur le long terme ont mis en
évidence quelques faits stylisés sur les données américaines et européennes. En particulier, les travaux
de Gordon ont analysé les grandes phases du taux de croissance de la productivité américaine depuis le
début du XXéme siécle et I'évolution du rattrapage des niveaux de productivité américains par les
économies européennes.

Gordon (1999) est a l'origine de I'expression « grande vague » pour caractériser la croissance de la
productivité globale des facteurs américaine : I'auteur place le « démarrage américain » autour de
1913. Le taux de croissance de la productivité ne va cesser de s’accroitre jusqu’au milieu des années
1960. De 1964 au début des années 1990, le taux de croissance va retomber pour atteindre des niveaux
inférieurs & ceux connus durant I'entre-deux guerres.

Gordon (2002) constate que le retard du niveau de productivité européen, qui était apparu au milieu du
XIX ™ siecle, s'est accru jusque vers le milieu des années 1950, période a laquelle s’est amorcé le
rattrapage des Etats-Unis par les économies européennes. Ce rattrapage s’est poursuivi jusqu’'au début
des années 1990 et n'a pas été interrompu par le choc pétrolier de 1973.

Certaines analyses (cf. Basu, Fernald et Shapiro, 2001, Hansen, 2001, Gust et Marquez, 2002, Lecat,
2003) ont complété ces travaux en s'intéressant aux mouvements de la productivité américaine ou
européenne dans les années 1990. Ces études mettent en évidence l'interruption du rattrapage des
Etats-Unis par I'Europe au milieu des années 1990 : vers 1995 approximativement, I'économie
américaine connait a nouveau des taux de croissance de la productivité proches de ceux des années
1950, tandis que les taux de croissance européens et japonais chutent.

Toutefois, on peut s'interroger sur la robustesse des faits stylisés mentionnés ci-dessus. Ces études
n'utilisent généralement pas, a I'exception de Hansen (2001), une technique statistique suffisamment
rigoureuse. Par exemple, Gordon se contente de faire des moyennes des taux de croissance de la
productivité sur des périodes choisies de maniére ad hoc. Notre objectif dans la présente analyse est
donc de détecter si les grandes phases énoncées ci-dessus de I'évolution des productivités américaine,
européenne et japonaise sont validées au moyen d’un test de ruptures de tendance.

Les multiples objectifs de ce papier nécessitent de recourir a une méthode permettant de déterminer de
facon endogene a la fois le hombre et la datation des points de ruptures. Nous utilisons la technique
récemment proposée par Bai et Perron (1998), nettement plus efficiente que les méthodes précédentes.
L'approche ici retenue est purement statistique. Elle ne propose pas de lecture économique des
ruptures détectées.

Pour chaque pays, cette étude est menée sur deux types d’échantillons de productivité par téte:

- un échantillon long couvrant le XXéme siécle en données annuelles ;
- un échantillon postérieur a la seconde guerre mondiale en données trimestrielles.

Il convient de souligner la fragilité de certaines données mobilisées, particulierement sur période
longue ou sont articulés diverses sources et bases comptables. Il convient donc de rester prudent dans
l'interprétation des résultats.

L'utilisation de la méthode de Bai et Perron (1998) pour construire une composante tendancielle de la
productivité apparente du travail nous a permis d’extraire plusieurs faits marquants :

- certaines des conclusions de Gordon (1999, 2002) sont confirmées. Nous retrouvons bien la
vague séculaire dont parle I'auteur dans les mouvements tendanciels du taux de croissance de la
productivité américaine ; le test place également le début du rattrapage des Etats-Unis par la
France ou le Royaume-Uni peu aprés la fin de la seconde guerre mondiale ;



- le test montre que la plupart des pays considérés ont connu un ralentissement de leur productivité
tendancielle autour du choc pétrolier des année 1970 ; pour les Etats-Unis, cette rupture
intervient dés 1966 (pour la productivité par téte comme pour la productivité horaire), ce qui
differe de certaines analyses existantes qui ont abouti a la date de 1974 ;

- enfin, les résultats de cette étude ont permis de montrer que l'interruption du rattrapage des Etats-
Unis par les économies européennes constatée au milieu des années 1990 est présente dans les
mouvements tendanciels de la productivité de ces pays ; les pays européens et le Japon
connaissent un ralentissement de leur productivité tendancielle au cours des années 1990, tandis
que la productivité américaine accélere dans les années 1980 ou 1990 (selon que I'on considére
la productivité par téte ou la productivité horaire).

Ce dernier résultat, qui concerne la période la plus récente, est certainement le plus susceptible
d’intéresser des décideurs chargés de conduire la politique économique. Il met en évidence, bien sdr,
la capacité qu’'a eu I'économie américaine au cours des derniéres années a relever sa productivité du
travail, notamment grace au développement des nouvelles technologies de l'information et de la
communication. Cependant, il montre également la nécessité pour les pays européens et notamment la
France de soutenir des politiques structurelles visant a renforcer la productivité du travail.

Non-technical summary:

The various studies on long-term productivity trends have provided a couple of findings on
American and European data. In particular, Gordon has analysed in his research papers the
main phases of the American productivity growth since the beginning of tH2c€Xtury and

the catching up of American productivity levels by European economies.

Gordon (1999) launched the expression “Big Wave” to describe total factor productivity

growth in the United States. He set the “US take-off” at around 1913. Productivity growth

rose continuously until the mid-1960s, then declined from approximately 1964 to the start of
the 1990s, to reach a lower rate than that recorded during the inter-war period.

Gordon (2002) showed that the gap between European and US productivity growth, which
appeared in the middle of the XIXth century, widened until the mid-1950s, when Europe
started catching up with the United States. This catching-up process continued until the early
1990s and was not interrupted by the oil price shock in 1973.

Some studies (see Basu, Fernald and Shapiro, 2001, Hansen, 2001, Gust and Marquez, 2002,
Lecat, 2003) went a step further by focusing on US and European productivity trends in the
1990s. These studies highlight the fact that the catching up process ended in the mid-1990s.
Around 1995, productivity growth rates in the United States were close to those recorded in
the 1950s, while European and Japanese growth rates were on a downturn.

However, the robustness of these stylised facts is questionable. Indeed, the statistical
techniques used are generally not sufficiently rigorous, expect in the case of Hansen’s (2001).
For example, Gordon merely calculates average productivity growth rates for given periods
chosen on an ad hoc basis. The purpose of this study is therefore to determine whether the
above-mentioned phases of US, European, and Japanese productivity growth can be validated
using a trend break test.

Given our many objectives, we require a method which will enable us to endogenously
determine both the number and the date of the trend breaks. We have recourse to a technique
recently put forward by Bai and Perron (1998), which is much more efficient than the



methods previously used. The approach adopted in this paper is purely statistical. It does not
put forward any economic interpretation of the identified trend breaks.

For each country, the study is conducted using two samples of per capita productivity:
- along sample of annual data covering the 2éntury;
- ashort sample of quarterly data covering the post-war period.

It appears necessary to emphasise the weakness of some of the data, in particular long data
which are derived from several accounting databases and sources. Caution should therefore be
exercised when interpreting the results.

Using the Bai and Perron method to highlight the trend component of apparent labour
productivity enabled us to bring out the following salient points:

- some of Gordon’s conclusions (1999, 2002) were confirmed. We were able to identify
the centennial wave brought to light by Gordon and to establish that France and the
United Kingdom started catching up with the United States shortly after the Second
World War.

- The test showed that most of the countries under review experienced slower trend
productivity growth at the time of the oil price shock in the 1970s. In the United States,
this break occurred around 1966 (both in terms of per capita productivity and hourly
productivity). This finding contrasts with that of other existing analyses, which point to
1974.

- Lastly, we were able to establish that the end of the catching up process in the mid-1990s
was part of the trend in productivity growth in these countries. European countries and
Japan posted slower trend productivity growth in the 1990s, whereas US productivity
gained momentum in the 1980s or 1990s (depending on whether one considers per capita
productivity or hourly productivity).

This last result, which concerns the recent period, is certainly likely to be of interest to

decision makers in charge of conducting monetary policy. It highlights the capacity of the US
economy in recent years to raise its labour productivity, in particular via the development of
new information and communication technologies (ICT). However, it also shows the need for
European countries, in particular France, to foster structural policies designed to improve
labour productivity.



| Introduction

The various studies on long-term productivity trends have provided a couple of findings on
American and European data. In particular, Gordon has analysed in his research papers the
main phases of the American productivity growth since the beginning of tHecéXtury and

the catching up of American productivity levels by European economies.

Gordon (1999) launched the expression “Big Wave” to describe total factor productivity
growth in the United States. He set the “US take-off” at around 19R®ductivity growth

rose continuously until the mid-1960s, then declined from $364he start of the 1990s, to
reach a lower rate than that recorded during the inter-war period.

Gordon (2002) showed that the gap between European and US productivity growth widened
until the mid-1950% when Europe started catching up with the United States. This catching-
up process continued until the early 1990s and was not interrupted by the oil price shock in
1973.

Some studies (see Basu, Fernald and Shapiro, 2001, Hansen, 2001, Gust and Marquez, 2002,
Lecat, 2003) went a step further by focusing on US and European productivity trends in the
1990s. These studies highlight the fact that the catching up process ended in the mid-1990s.
Around 1995, productivity growth rates in the United States were close to those recorded in
the 1950s, while European and Japanese growth rates were on a downturn.

However, the robustness of these stylised facts is questionable. Indeed, the statistical
techniques used are generally not sufficiently rigorous, expect in the case of Hansen’s (2001).
For example, Gordon merely calculates average productivity growth rates for given periods
chosen on an ad hoc basis. The purpose of this study is therefore to determine whether the
above-mentioned phases of US, European, and Japanese productivity growth can be validated
using a trend break test. For each country, the study is conducted using two samples of per
capita productivity:

- along sample of annual data covering th& 26ntury;
- ashort sample of quarterly data covering the post-war period.

The first sample enables us to detect possible trend breaks before the Second World War.
We are therefore able to test whether the US take-off brought to light by Gordon (1999)
corresponds to a productivity trend break.

More generally, we are able to check whether the trend break test enables us to identify
Gordon’s Big Wave. Furthermore, these tests make it possible to date the start of the catching
up process.

The second sample enables us to test the existence of possible trend breaks at the time of the
oil price shock and in the 1990s. Concerning this last point, Hansen (2001) highlighted a
pronounced positive break in the US productivity trend between 1992 and 1996. Our
objective is to determine whether this upswing corresponds to a fall in European and Japanese
productivity growth.

1 This date depends on the respective weightings of capital and labour in the calculation of total factor productivity.

2 This date is subject to debate: theoretical literature generally places the US slowdown at around the time of the oil crisis in
1973.

3 Europe had been lagging behind the United States since the middle of'tcerit@ry.



By comparing the results obtained in both samples, we are able to compare the current US and
European trend growth rates with those prior to the Second World War, and, like Gordon,
establish whether the growth rates at the end of the Big Wave are comparable to those at the
start of the period.

Given our many objectives, we require a method which will enable us to endogenously
determine both the number and the date of the trend breaks. We have recourse to a technique
recently put forward by Bai and Perron (1998), which is much more efficient than the
methods previously used. The approach adopted in this paper is purely statistical. It does not
put forward any economic interpretation of the identified trend breaks. Furthermore, it
appears necessary to emphasise the weakness of some of the data, in particular long data
which are derived from several accounting databases and sources. Caution should therefore be
exercised when interpreting the results.

The paper is structured as follows. In the next section, we present the econometric method and
the data we use. Third section is divided in two parts : results on long samples are displayed in
the first one, and results on short samples, as well as comments on the structural breaks
detected in the 1970s and 1990s, are presented in the second one. Then, productivity trends
computed on the period before World War 1l are compared to trends computed on short
samples. Finally, last section concludes briefly.

Il - Chosen approach

1) The Bai and Perron method

Econometrics has increasingly focused on trend breaks over recent years. In the initial work
on structural change (see Perron, 1989), modelling only allowed for a single trend break, for
which the date of occurrence would be determined by econometrics. Andrews (1993)
proposed a general method for endogenously determining the date of the break. However, this
method had the same drawback: it only allowed for a single trend break. Since then, several
methods for measuring the number of break points have been developed. The use of
information criteria (AIC, BIC) has been largely criticized. The method for a sequential
estimation of break dates elaborated by Bai and Perron (1998) has appeared to be much more
efficient, given the fact that the AIC or BIC approaches tend to overestimate the number of
breaks.

Four commonly used specifications are implemented in this study to detect trend breaks.
Specifications 1 and 2 are written as follows :

SPECIFICATION 1
Y, =p+ Bt +) Borat =TIt >Ti) +
k=1

SPECIFICATION 2
m p
Y, =g+ Bt + Boeat =TIt >Ti) + D GYi-i + U
k=1 i=1



for t=1,..., T where T is the sample size. I(.) denotes the indicator function. For both
specifications, productivity (Y is expressed in log form.;us a residual term with a zero
averageyl is a constant; (i=1, ...,m) is the trend growth rate on th® segment. And, ic
(i=1,...,p) are the autoregressive term coefficients. For the first specification, we use the
method developed by Den Haan and Levin (2000) to estimate the variance-covariance matrix
of the parameters (VARHAC method). For the second specification, the residual
autocorrelation problem is solved by including autoregressive terms. The optimal number of
lags p is calculated using the Perron method (1989).

Our objective is to assess the number (m) and the date&¥I,...,m) of possible breaks in

the trend.(3 (slope of the trend) is the only parameter to be subject to a break; the other
parametergt and ¢ are assumed to be stable.

Specifications 3 and 4 are written as follows:

SPECIFICATION 3
AY, = Bi+ Y B+l (t>Ti) +
k=1

SPECIFICATION 4

m p
AY, = B+ B+l (t>=Ti) + D CAY:i-i+
k=1 i=1

This time, we are measuring the per capita productivity growth f&tag the variation in the
logarithms of productivity levels). The definitions @& and ¢are the same as in the first two
specifications.

In specification 3, we run a regression of productivity growth rates on a constant subject to a
random number of breaks. Here agdns the only parameter subject to a break. Once more,
we use Den Haan and Levin’'s VARHAC method to estimate the long-term variance-
covariance matrix of the parameters. In specification 4, the autocorrelation problem is solved
by using autoregressive terms.

Once the number and the dates of the breaks are determined, each specification is estimated.
For specifications 1 and 3, we use the VARHAC method again to evaluate the significance of
the parameters. We use the analytic formulas given by Bai and Perron (2001a, 2001b) to
estimate the confidence intervals associated with the break points. 95% or 90% confidence
intervals are usually too wide to bring any informafiofherefore, 66% confidence intervals

are displayed in the result tables in annexes (Cf Stock and Watson, 2000).

4 This appears to be a common problem in the literature.



2) Presenting and processing the data
a) long sample

The long sample includes data which go back to the start of tHe@6tury, or even the end

of the 19" century. In this case, the only data available are for France, the United States and
the United Kingdom; employment and gross domestic product (GDP) data for Germany and
Japan are not available over a sufficiently long period to enable us to use the Bai and Perron
method’.

The sources from which the data for France, the United States and the United Kingdom are
derived are presented in Appendix 1. The data in long time series are less homogenous and
robust than those in short time series. Pre-war data are highly volatile. Several factors account
for this lack of homogeneity. First, data in long time series are drawn from a wide range of
sources (censuses, industrial tribunals, trade unions, statistical surveys, etc). Second, the
methods used for constructing series have changed considerably, in particular with regard to
GDP deflators. Third, accounting conventions have also been considerably amended over
time, for example with regard to the classification of farm workess the switch from
national product to domestic product. Lastly, changing borders also account for the
heterogeneity of the data. This problem occurs in the case of France (Alsace-Lorraine was not
part of France prior to 1918) and the United Kingdom (Southern Ireland was included in the
United Kingdom before 1920). For these three countries, the most recent data are drawn from
the Groningen Growth and Development Centre (GGDC) datalfase Appendix 1). The

older data are taken from Vifldfor France, from Feinstein (1976) for the United Kingdom

and from Mitchell (1998) for the United States. Villa presents single long time series both for
employment and GDP data. He makes the assumption of a variable territory but reprocesses
the data in order to ensure that concepts and nomenclatures remain constant. Feinstein and
Mitchell, on the other hand, present discontinuous time series, which vary according to
territory, source and methodology. The various employment and GDP series put forward by
both authors have the particularity of always having a date in common. For example, in the
case of the United Kingdom, some employment and GDP series including Southern Ireland
extend until 1920 and others excluding Southern Ireland start in 1920.

The two world wars, for which there are either no data or unreliable data, were processed
successively by interpolation and through the use of buffer variables. Because both methods
yielded the same results, we only present the interpolation method. The French sample
deliberately runs up until 1990, as the short sample of French data is broken in the 1990s (see
below). This break cannot be detected using annual data, because it is too close to the end of
the sample. At the same time, it is likely to distort the results for the rest of the sample

5 Employment data for Germany are only available from 1921 onwards (Mitchell) and exclude the Second World War. In the
case of Japan, the earliest available data go back to the 1930s.

6 In France, all persons living on farms who neither went to school nor had a job were automatically considered as farm
workers until 1946. Today, only persons who declare themselves as farm workers are considered as such.

7 University of Groningen and The Conference Board, GGDC Total Economy Database, July 2003, http://www.eco.rug.nl/ggdc
8 Http://www.cepii.fr//francgraph/bdd/villa.htm
9 This problem is well-covered in econometric literature on trend breaks.
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b) short sample

The countries under review in the short time series covering the post war period are the
United States, France, the United Kingdom, Germany, Japan, Spain and the Netherlands. We
use guarterly series for all countries except for the Netherlands, where half-yearly series are
used. These series have two advantages compared with the long time series: the data are more
homogeneous and, unlike in the case of the annual series, we are able to test the presence of
possible trend breaks in the 1990s.

The series used are mainly derived from the macroeconomic database of the Bank for
International Settlements (BIS). This database is fed by various national bodies, such as
national statistical institutes and central banks. We also used data from Villa for France,

Eurostat data for Spain and data from the Organisation for Economic Cooperation and

Development (OECD) for the Netherlands. These various sources are presented in Appendix
1. We derived the productivity series from real GDP and employment series, except in the

case of Germany, where we directly used per capita productivity series. All of the series were
already seasonally-adjusted, with the exception of an employment series for the United

Kingdom, which was adjusted for seasonality by the authors.

The problem posed by German reunification was handled in two stages. The same tests as
those performed on the other countries under review were carried out on West Germany.

However, we were unable to apply the Bai and Perron sequential procedure in the case of
reunified Germany, as the available data sample was too short. We assumed that there could
not be more than one break in this sample. In this case, there would be no sequential

procedure and the test to be performed would be that of Andrews (1993).

Il — Results
1) Long sample

Table A brings together all of the results obtained from the long sample. With annual time
series, the autoregressive terms in specifications 2 and 4 are generally not significant. For this
reason, only specifications 1 and 3 are included in Table A. As regards the United States, we
were able to identify the Big Wave brought to light by Gordon (1999). Productivity growth
showed a positive trend break in 1922 or 1933 (depending on the chosen specification) and
starts slowing in 1967. The date of the US “take-off” is slightly later than that identified by
Gordon, while the date of the slowdown is roughly the sdmidowever, a number of
economists set the US slowdown at 1974 (see Zivot and Andrews, 1992). As we will see in
the following section, the starting date of the US slowdown is not very different if one uses
hourly productivity instead of per capita productivity.

Positive trend breaks occurred in the United Kingdom and France in 1943 and 1945
respectively. The date of the trend break in France corresponds to the start of the catching up
process with the United States (According to Gordon, 2002, the catching-up process began in
1950). The average growth rate in France stood at 5.4%, compared with 2.5% or 3% in the
United States (depending on the chosen specification). France posted a negative productivity
trend break in 1970, but this break did not interrupt the catching up process: the trend

10 NB: Gordon uses total factor productivity series, whereas we use per capita productivity series.
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productivity growth rate in France was almost twice as high as that in the United States after
1970. It appears that this break corresponds to a GDP break (Le Bihan, 2002, finds a negative
GDP break for France around 1973 by applying the Bai and Perron method).

Table A: Trend productivity growth (GDP/employment) using long time series (annual) — results
from the Bai and Perron method

For specifications 1 and 3, the table shows the dates of the breaks and the average annual productivity growth
rate for each period, in %.

A.1. United States A.2. France
Spec.q | 1890 1922 1967 2002 | .| 1890 1945 1970 1990
pec. 13% | 25% | 1.3% pec. 06% |  54% | 24%
1890 1933 1967 200p 1890 1945 1970 1990
Spec.3 Spec.3
11% | 30% | 1.3% 06% |  54% |  24%

A.3. United Kingdom

1875 1943 2002

Spec.1
P 0.7% | 1.9%

1875 1943 2002

Spec3 0.7% | 1.9%

Sources: Authors’ calculations

It is also worth pointing out that the United Kingdom did not experience a trend break at the
time of the oil price shock of 1973 (this result will be partly confirmed in the following
section).

2) Short sample

The results, presented in Table B, confirm that there are never more than two breaks,
irrespective of the country. These breaks can be divided into two clusters, around 1970 and in
the 1990s (except in the case of the United States).

All of the countries under review, with the exception of the United States and the United
Kingdom, posted a significant negative productivity trend break between 1972 and 1976,
irrespective of the specificatibh These results therefore confirm those obtained from the
long sample. In the case of France, this productivity trend break coincides once again with a
GDP break (Le Bihan, 2002). In the absence of any significant break in the employment trend
over this period, the downturn in productivity can therefore be attributed to the break in GDP
trend growth.

The United Kingdom only posted a negative productivity trend break, albeit very small, for
specifications 1 and 2. These results are in line with those of Broadberry and Crafts (2003),
who identified a pronounced slowdown in British productivity around 1973 for the
manufacturing sector, but a much smaller slowdown for the economy as a whole. The United
States experienced a sharp fall in labour productivity growth in the first quarter of 1966. This
date is robust to the chosen specification. This may be surprising given that the economic
literature generally sets the negative break at around 1974 (see the work of Zivot and
Andrews on US GDP, for example).

11 Excluding the third specification applied to West Germany.
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Table B: Trend productivity growth (GDP/employment) using short time series (quarterly

except for the Netherlands) — results from the Bai and Perron method
NB: For each specification, the table shows the break dates and the average annual productivity growth rate for each period

B.1. United States — per capita GDP

B.2. United States — hourly productivity

1948Q1  1966Q1 1983Q1  2002Q4 1964Q1  1967Q4 1995Q3  20p2t4
Spec.1 Spec.1
28% | 07% | 2.0% 32% | 14% | 2.2%
1948Q1  1966Q1 1983Q1  2002Q4 1964Q1  1967Q4 1995Q3  20p2t4
Spec.2 Q Q Q S Spec.2 Q Q Q
28% | 07% | 2.0% 32% | 14% | 2.2%
1948Q1 1966Q1 2002Q¢ 1964Q1  1968Q1 1995Q3  2002Q4
Spec.3 Spec.3
P 2.8% | 1.3% P 260 | 15% | 2.2%
1948Q1 1966Q1 2002Qf 1964Q1  1968Q1 1995Q3  2002Q4
Spec.4 Q Q Q Spec.4 Q Q Q Q
2.8% | 1.3% 26% | 15% | 2.2%
B.3. France B.4. United Kingdom
1950Q1  1973Q3 1991Q2  2002Q4 1955Q1 1972Q2 2002Q4
Spec.1 Q Q Q S Spec.1 Q Q Q
50% |  21% | 1.1% 2.7% | 1.9%
Spec.z | 199901 197301 199101 2002Q4 | | 195501 1972Q2 2002Q4
49% | 22% | 1.1% 2.7% | 1.9%
1959Q1  1973Q2 1990Q1  2002Q4 1955Q1 200204
spec.a | 1959 973Q 990Q 00244 | o o 5| 1955Q 0020
50% | 22% | 1.1% 2.2%
1959Q1  1973Q2 1990Q1  2002Q4 1955Q1 200204
Spec.4 Q Q Q q Spec.4 Q Q
50% | 22% | 1.1% 2.2%
B.5. Japan B.6. West Germany
1961Q1  1973Q2 1990Q3  2002Q4 1960Q1 1973Q4 1998Q4
Spec.1 Spec.1
P 80w | 20% | 12% P 4.1% | 1.9%
1961Q1  1973Q2 1 2002Q4 1960Q1 1973Q4 1998Q4
Spec.2 Q 973Q 99003  2002Q4 | o | 1960Q 973Q 998Q
80% |  28% | 1.2% 4.1% | 1.9%
1961Q1  1973Q2 1990Q3  2002Q4 1960Q1 1969Q4 1998Q4
Spec.3 Q Q Q S Spec.3 Q Q Q
80% | 29% | 1.2% 4.3% | 2.2%
1961Q1  1973Q2 1990Q3  2002Q4 1960Q1 1973Q1 1998Q4
Spec.4 Q Q Q S Spec.4 Q Q Q
80% | 28% | 1.1% 4.2% | 2.0%
B.7. Reunified Germany B.8. Spain
1991Q1 1997Q3 2002Q¢ 1970Q1  1985Q4 1996Q1  2003Q2
Spec.1 Q Q Q Spec.1 Q Q Q Q
1.9% | 0.8% 33% | 15% | -04%
1991Q1 1997Q3 2002Q¢ 1970Q1  1985Q4 1996Q1  2003Q2
Spec.2 Q Q Q Spec.2 Q Q Q Q
1.9% | 0.8% 33% | 15% | -0.4%
Spec.a | 199101 1997Q3 2002Q8 | g ooq 197001 1994Q1 2003Q2
2.2% | 0.8% 2.9% | -0.1%
Spec.4 | 199101 1997Q3 2002Q8 | oo, 197001 1994Q1 2003Q2
2.1% | 0.8% 2.9% | -0.1%
B.9. Netherlands (half-yearly)
1960S1 197651 200331
Spec.1
4.1% | 1.4%
Spec o | 1960S1 197651 2003$1
pec. 4.1% | 1.4%
Spec.3 | 1960S1 1976S2 200331
pec. 3.7% | 1.3%
Spec.s | 1960S1 1976S2 200331
pec. 3.7% | 1.3%

Sources: Authors’ calculations
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To corroborate our results, we carried out the same tests on hourly productivity in the United
States. Our objective was to estimate whether using the number of hours worked per
employed person would alter our conclusions (the data series was supplied by the Bureau of
Labour Statistics (BLS). The date of the break (last quarter of 1967 or first quarter of 1968
depending on the specification) is very close to that obtained using the productivity per
employed person. The US slowdown can therefore not be attributed to the number of hours
worked per employed person. The discrepancy between the results put forward in this article
and those in the literature probably stems from our choice of metmudtiple break tegt

The Zivot and Andrews test (1992), on the contrary, only allows for a single break.

The end of the catching up process can also be attributed to the fact that three countries,
France, reunified Germany and Japan (see Gust and Marquez, 2002), experienced a negative
labour productivity trend break in the 1990s. In France, it occurred in 1990 or 1991 depending
on the chosen specification. The French trend growth rate dropped by approximately half.
Unlike the 1973 break, this productivity trend break was not due to a GDP break (Le Bihan,
2002, rejects the hypothesis of a second GDP break in France). Instead, it can probably be
attributed to the sharp rise in the employment growth rate in France at the start of the 1990s
(in particular after the slump in 1993). We obtain similar results for Germany and Japan.
Spain is a special case, since it experienced a negative trend productivity growth rate
following the trend break in the mid-1990s.

Once again, the United Kingdom and the United States are in sharp contrast with the other
industrialised countries under review. The United Kingdom and the Netherlands did not
experience a productivity trend break in the 1990s. The fall in productivity growth around
1996-1997 is probably too close to the end of the sample and not sufficiently pronounced to
be interpreted as a trend break. This slight fall may also correspond to a cyclical movement. It
is also worth pointing out that, although the United Kingdom did not experience a negative
trend break in the 1990s, it lagged further behind the United States than the other European
countries (see Lecat, 2003).

In contrast to the other countries, the United States experienced an upward break in 1983.
However, it is not very robust to the chosen specification, as it only appears when using
productivity levels. This result is in line with the findings of Bassanini and Scarpetta (2002),
according to whom US productivity growth started accelerating in the mid-1980s.
Conversely, Hansen (2001) sets this acceleration in the mid-1990s. The reason for this is that
Hansen uses hourly productivity in the manufacturing sector. By extending Hansen’s analysis
based on hourly productivity to the whole of the economy, we are able to confirm the
presence of a positive trend break in 1995. Results obtained using hourly productivity are
statistically more reliable than those obtained using per capita productivity, since they are
robust to the chosen specification, which is not the case of the results based on per capita
productivity’”. This leads us to set the acceleration in the US growth rate at around 1995,
rather than 1983.

This finding points to the end of the catching up process. For specifications 1 and 2, following
the positive trend break in 1983, the United States posted a higher trend labour productivity
growth rate than the other countries. This is also the case for specifications 3 and 4 if the
United Kingdom is excluded from the sample. The widening gap between US and European

12 We were unable to repeat this exercise for Europe, as quarterly data on hours worked were not available.
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and Japanese productivity therefore cannot be attributed to a cyclical movement, but, on the
contrary, to shifts in productivity trends.

By bringing together the results derived from the long and short samples, we are now able to
compare the growth rates before and after the Second World War. In the case of France,
average per capita productivity growth before the war is significantly lower than that after the
war, including the period following the slowdown of the early 1990s. Since 1991, the French
trend growth rate has been twice as high as that recorded in the first half of the century. This
also holds true for the United Kingdom, whose average per capita productivity growth after
the Second World War is roughly three times as high as that recorded before.

The situation in the United States is markedly different. Average productivity growth before
the 1930s was higher than that between the oil price shock and the economic recovery in the
1980s. On the other hand, it stands below the current trend productivity growth rate.

IV — Conclusion

Using the Bai and Perron method to highlight the trend component of apparent labour
productivity enabled us to bring out the following salient points:

- some of Gordon’s conclusions (1999, 2002) were confirmed. We were able to identify
the centennial wave brought to light by Gordon and to establish that France and the
United Kingdom started catching up with the United States shortly after the Second
World War.

- The test showed that most of the countries under review experienced slower trend
productivity growth at the time of the oil price shock in the 1970s. In the United States,
this break occurred around 1966 (both in terms of per capita productivity and hourly
productivity). This finding contrasts with that of other existing analyses, which point to
1974.

- Lastly, we were able to establish that the end of the catching up process in the mid-
1990s was part of the trend in productivity growth in these countries. European countries
and Japan posted slower trend productivity growth in the 1990s, whereas US
productivity gained momentum in the 1980s or 1990s (depending on whether one
considers per capita productivity or hourly productivity).

This last result, which concerns the recent period, is certainly likely to be of interest to

decision makers in charge of conducting monetary policy. It highlights the capacity of the US
economy in recent years to raise its labour productivity, in particular via the development of
new information and communication technologies (ICT). However, it also shows the need for
European countries, in particular France, to foster structural policies designed to improve
labour productivity.
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APPENDIX 1

Description of the series used

Quarterly series

FRANCE
long time series used Starting date : Source Description
series 1959 Q1
Employment emplong_fr  emptot_fr 1978 Q1 BIS (INSEE) Total employment, quarter-end, sa
emptotecb_fr 1959 Q1 BIS (INSEE) Total employment, excl. conscripts
(ECB proxy), sa
GDP gdplong_fr gdpvol95_fr 1978 Q1 BIS (INSEE) GDP at market prices (SEC 95), 1995
prices, adjusted for seasonal and
working-day variations
gdpvol80_fr 1970 Q1 BIS (INSEE) GDP at market prices (SEC 95), 1980
prices, sa
gdpvol70_fr 1963 Q1 BIS (INSEE) GDP at market prices, 1970 prices,
sa
gdpv_fr 1946 Q1 Villa Market GDP, in FRF millions, 1980
prices, sa by P. Villa using Census
UNITED STATES
long time series used Starting date : Source Description
series 1947 Q1
Employment emplong_us emptot_us 1948 Q1 BIS (BLS) Civilian employment, sa
GDP gdplong_us  gdpchaine_us 1947 Q1 BIS (BEA) GDP at market prices, in 1996 dollar
terms, chained, sa
UNITED KINGDOM
long time series used Starting date : Source Description
series 1950 Q2
Employment emplong_uk emptotnsaecb_uk 1978 Q2 BIS (Office for ~ Total employment (annual business
national enquiry) (ECB definition), quarter-
statistics) end, sa
emptot2nsa_uk 1950 Q2 BIS (Office for ~ Total employment, quarter-end, BdF
national seasonal adjustment by Census
statistics) +
BdF seasonal
adjustment
GDP Gdplong_uk  gdp2_uk 1956 Q1 BIS (Office for ~ GDP at market prices, 1995 prices,
national sa
statistics)
GERMANY
long time series used Starting date : Source Description
series 1960 Q1
Productivity pdt_de 1991 Q1 BIS GDP per employee, 1995 prices
(Bundesbank) (SEC 95) (ECB definition), sa
pdtwest_de 1960 Q1 BIS GDP per employee, 1991 prices
(until 1998 (Bundesbank) (GFR) (ECB definition), sa
Q4)
JAPAN
long time series used Starting date : Source Description
series 1961 Q1
Employment emplong_jp  emptot_jp 1961 Q1 BIS (Economic  Employees, sa
planning
agency)
GDP gdplong_jp gdpv95_jp 1980 Q1 BIS (Economic  GDP at market prices (SNA 93), 1995
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planning prices, sa
agency)
gdp90_jp 1955 Q2 BIS (Economic  GDP at market prices (SNA 68), 1990
planning prices, sa
agency)
SPAIN
long time series used Starting date : Source Description
series 1970 Q1
Employment emplong_es empmin_es 1976 Q1 Ministerio de Employees, sa
Economiay
Hacienda
empbri_es 1964 Q1 BIS (Inst. Total employment (excl. conscripts),
Nacional de sa
estadistica)
GDP gdplong_es  gdpvolest_es 1980 Q1 Eurostat GDP (SEC 95), 1995 prices, sa
gdpvolbri_es 1970 Q1 BIS (Inst. GDP at market prices (SEC 79), 1986
Nacional de prices, sa
estadistica)
NETHERLANDS
long time series used Starting date : Source Description
series 1960 S1
Employment emplong_pb emptot_pb 1960 S1 OECD Total employment
(Economic
Outlook)
GDP gdplong_pb  gdpvol_pb 1960 S1 OECD GDP at constant prices
(Economic
Outlook)
Annual series
FRANCE
long time series used Starting date : Source Description
series 1890 (excl.
wars)
Employment emplong_fr_a empocde_fr_a 1959 GGDC Civilian employment
empv_fr_a 1890 (excl. Villa Total employment
wars) (SERLONG
database)
GDP gdplong_fr_a gdpinsee_fr_a 1978 INSEE GDP, 1995 prices
gdpocde_fr 1950 GGDC GDP, 1990 Geary-Khamis dollars
gdpv_fr_a 1890 Villa (PROD Total real output, GDP excl. import
database) duties and taxes, 1938 FRF billions
UNITED STATES
long time series used Starting date : Source Description
series 1890
Employment emplong_us_a empocde_us_a 1959 GGDC/BLS Civilian employment
empmitch_us_a 1890 Mitchell Employment (using unemployment
rate + number of unemployed in
thousands)
GDP gdplong_us_a gdpbea_us_a 1978 BEA (GGDC as GDP at market prices, in 1996
from 1950) chained dollar terms, sa
gdpmitch_us_a 1890 Mitchell Real GDP (1938 = base 1)
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UNITED KINGDOM

long time series used Starting Source Description
series date : 1875
Employment emplong_gb_a empocde _gb_a 1959 GGDC Civilian employment
empfeinstein_gb_a 1875 Feinstein Civilian employment
GDP gdplong_gb_a gdpocde_gb_a 1950 GGDC GDP, 1990 Geary-Khamis dollars
gdpfeinstein_gb_a 1875 Feinstein GDP at factor cost
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APPENDIX 2

Tables 1 to 11 : productivity trends — complete results of the Bai and
Perron method

Table 1 : United states (1890-2002), long sample (yearly data)

Specification Break date C(_)nfldence Significance Growth rate
interval
1.30 %
. 1922 1907 — 1937 5% 0
Specification 1 1967 1963 — 1969 1% 2.54%
1.34 %
1.05 %
. 1933 1915 -1951 5% 0
Specification 3 1967 1962 — 1971 1% S o

Reading guide : for each specification, the table provides the break dates detected with the Bai and
Perron method, the 66% confidence interval corresponding to this date, the significance associated
with each break date and the average growth rate of productivity (GDP/employee) before and after
each date (e.g. for specification 1, 1.30 % from 1890 to 1922, 2.54 % from 1922 to 1967 and 1.34 %
from 1967 to 2002).

Table 2 : France (1890-1985), long sample (yearly data)

e Confidence o
Specification Break date interval Significance Growth rate
0.64 %
e ) 1945 1943 — 1947 1% 0
Specification 1 : 1970 1968 — 1972 1% 5.42 %
251 %
0.63%
e ) 1945 1935 - 1955 1% o
Specification 3 : 1970 1943 — 1997 1% géi (;2

Table 3 : United kingdom (1875-2002), long sample (yearly data)

Specification Break date Confidence Significance Growth rate
interval
e 0.68 %
_ 0
Specification 1 1943 1940 - 1946 > % 1.88 %
e 0.68 %
_ 0
Specification 3 1943 1934 — 1952 > % 1.88 %
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Table 4 : United states (1948-2002), short sample (quarterly data)

Specification Break date C?nrlgg\zlce Significance Growth rate
1962(1) - 0
Specification 1 1966(1) 1970(1) > % S% (;2
1983(1) 1975(1) - 5% 2'02 o
1991(1) e
1962(2) -
2.81%
. 1966(1) 1969(4) 5% 0
Specification 2 1983(1) 1973(1) 10 % 0.70 %
1993(1) 2.02%
e 1957(4) — 0 2.81%
Specification 3 1966(1) 1974(2) 5% 1330
- 1958(1) — 0 2.80 %
Specification 4 1966(1) 1974(1) 5% 134 %
Table 5 : France (1959-2002), short sample (quarterly data)
Specification Break date C?nrlfe'?\zce Significance Growth rate
1973(1) -
4.98 %
. 1973(3) 1974(1) 1% 0
Specification 1 1991(2) 1990(4) — 5 igé)
1991(4) 70
1972(1) -
4.93 %
. 1973(1) 1974(1) 1% 0
Specification 2 1991(1) 1990(3) — 10 % iig (;0
1991(3) o0
1972(2) -
4.99 %
. 1973(2) 1974(2) 1% 0
Specification 3 1990(1) 1086(1) — 5 iig (;:
1994(1) e 70
1971(1) -
4.97 %
e 1973(2) 1975(3) 1% 0
Specification 4 1990(1) 1976(1) — 5 04 i(z)g é)
2001(1) oY

Table 6 : United kingdom (1955-2002), short sample (quarterly data)

Confidence

Specification Break date ) Significance Growth rate
interval
e 1971(4) — 0 2.74 %
Specification 1 1972(2) 1972(4) 5% 1.86 %
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. 1971(4) - 2.72%
Specification 2 1972(2) 1972(4) 5% 1.86 %
Specification 3 No break 2.17 %
Specification 4 No break 2.17 %

Table 7 : Japan (1961-2002), short sample (quarterly data)

Specification Break date C?nrlgg\zlce Significance Growth rate

1972(4)-1973(4 0 7.98 %

Specification 1 iggg% 1980(3) - i~ 2.88 %

2000(3) 1.19 %

1972(4)—-1973(4 0 8.00 %

Specification 2 ig;g% 1980(3) — 110 ﬁjo 2.84%

2000(3) 1.16 %

1972(2) -

7.99 %

. 1973(2) 1974(2) 1% 0
Specification 3 1990(3) 1979(2) 10 % iig (;)

2001(4) 270
1972(2) - 0
Specification 4 1973(2) 1974(2) L % gg; fﬁ;
1990(3) 1979(2) - 10 % 1'14 %
2001(4) '

Table 8a : West Germany (1960-1998), short sample (quarterly data)

Confidence

Specification Break date interval Significance Growth rate
e 1973(2) - 0 4.10 %
Specification 1 1973(4) 1974(1) 1% 1.94 %
Specification 2 1973(2) — 0 4.15 %
1973(4) 1974(1) L% 1.93 %
e 1966(1) — 0 4.25 %
Specification 3 1969(4) 1973(4) 5% 219 %
Specification 4 1967(4) — 0 4.19 %
1973(1) 1978(2) 5% 2.01 %
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Table 8b : Reunified Germany (1991-2002), short sample (quarterly data)

Specification Break date C?nqgg\?;}ce Significance Growth rate
. 1996(3) - 1.93 %
Specification 1 1997(3) 1998(3) 5% 0.80 %
o 1996(3) - 1.95%
Specification 2 1997(3) 1998(3) 5% 0.83 %
o 1992(3) - 9 2.18 %
Specification 3 1997(3) 2002(3) 5% 0.80 %
o 1992(3) - 2.07 %
Specification 4 1997(3) 2002(3) 5% 0.82 %

Table 9 : Spain (1970-2003), short sample (quarterly data)

Specification Break date C(i)nrlgcg\;a;}ce Significance Growth rate
1982(4)- 1988(4 . 3.34%
Specification 1 1985(4) 1993(1) - S 0/0 1.53 %
1996(1) 1999(1) 5% -0.36 %
— 0,
Specification 2 1985(4) 198%3)3 (11)9 ?8(4 5% igg (2
1996(1) 1999(1) 5% -0.36 %
— 0,
Specification 3 1994(1) 1335&%) 1% _%'%:; O/jo
— 0,
Specification 4 1994(1) 1335&%) 1% _%'%:; O/jo

Table 10 : Netherlands (1960-2003), short sample (half-yearly data)

Specification Break date Confidence Significance Growth rate
interval
Specification 1 1976(1) 1972(2)-1980(2) 1% a8t
1.38 %
e 4.09 %
_ 0

Specification 2 1976(1) 1972(2)-1980(2) 1% 1.38 %
o 1971(2) - 9 3.67 %
Specification 3 1976(2) 1981(2) 5% 1.29 %
o 1971(2) - 9 3.67%
Specification 4 1976(2) 1981(2) 5% 1.29 %
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Table 11 : United states (1964-2002), hourly productivity, short sample

(quarterly data)
Specification Break date C?nrlgg\(la;}ce Significance Growth rate
1967(3) —
3.21%
I 1967(4) 1968(1) 5 % K
Specification 1 1995(3) 1995(1) — 5 %ié Of)
1996(1) 370
1967(3) — .
Specification 2 1967(4) 1968(1) > % i)ﬂ fﬁ;
1995(3) 1995(1) — 5% 2'19 %
1996(1) '
1967(1) —
2.58 %
I 1968(1) 1969(1) 10 % 0
Specification 3 1995(3) 1994(1) — 10 % %ig (;;
1997(1) '
1967(1) — 0
Specification 4 1968(1) 1969(1) 10 % fig (f
1995(3) 1994(1) — 10 % 516 0/°
1997(1) 070
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FIGURE 1 : UNITED STATES — LONG SAMPLE
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FIGURE 2 : FRANCE — LONG SAMPLE
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FIGURE 3 : UNITED KINGDOM — LONG SAMPLE
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FIGURE 4 : UNITED STATES — SHORT SAMPLE
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FIGURE 5 : FRANCE —

Logarithm of productivity
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FIGURE 6 : UNITED KINGDOM — SHORT SAMPLE
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FIGURE 7 : JAPAN — SHORT SAMPLE
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FIGURE 8a : WEST GERMANY -— SHORT SAMPLE
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FIGURE 8b : REUNIFIED GERMANY— SHORT SAMPLE
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FIGURE 9 : SPAIN — SHORT SAMPLE
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FIGURE 10 : NETHERLANDS — SHORT SAMPLE
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FIGURE 11 : UNITED STATES — SHORT SAMPLE (productivity per hour)

Logarithm of productivity

-6.0

Trend

Log (GDP / Working hour)

Growth rate of productivity

- L
i e E Lo
o Ke)
<=7
= -
~==pIIT L
R i
B ITo)
sy o (0))
e Ay -
Tese
—TT T = -
—<==2177T |
P
= i
e o)
A (o)
nn.:::lc -
el L
1
\I\V -
P
- IlIIIII -
x,...:-:m\nnuy e}
-=====IIF] |
= L
e et e |
~—===s==-zZIPZZIITTT
R O
[ s L o)
o |
||||| I~
s i
R i e
o e —
~<zzzIzfTo |
[ZTZ====
=] i
—_——— 4
se==zzzzIlTT) | 1o
[IIIIzzoossss=ee- N~
c!ﬂﬂlnﬂnlﬂluu“ -
[ S i
)
—==zIIZ70
B it L -
e mmm == | IsS——~
..... P R L
R e Lo
I =
B et o i
[N pisinee=
-z IHIHI“‘. |
e - L
~SEEEETL ITo)
.....i_..r|||l|| Cly _ : ©

0.15

Intercept

ALog (GDP / Working hour)

36



10.

11.

12.

13.

14.

15.

16.

17.

18.

Notes d'Etudes et de Recherche
C. Huang and H. Pagés, “Optimal Consumption and Portfolio Policies with an Infinite
Horizon: Existence and Convergence,” May 1990.

C. Bordes, « Variabilité de la vitesse et volatilité de la croissance monétaire : le cas
francais », février 1989.

C. Bordes, M. Driscoll and A. Sauviat, “Interpreting the Money-Output Correlation: Money-
Real or Real-Real?,” May 1989.

C. Bordes, D. Goyeau et A. Sauviat, « Taux d'intérét, marge et rentabilité bancaires : le cas
des pays de 'OCDE », mai 1989.

B. Bensaid, S. Federbusch et R. Gary-Bobo, «Sur quelques propriétés stratégiques de
l'intéressement des salariés dans l'industrie », juin 1989.

O. De Bandt, « L'identification des chocs monétaires et financiers en France : une étude
empirique », juin 1990.

M. Boutillier et S. Dérangeére, « Le taux de crédit accordé aux entreprises francaises : colts
opératoires des banques et prime de risque de défaut », juin 1990.

M. Boutillier and B. Cabrillac, “Foreign Exchange Markets: Efficiency and Hierarchy,”
October 1990.

O. De Bandt et P. Jacquinot, « Les choix de financement des entreprises en France : une
modélisation économétrique », octobre 1990 (English version also available on request).

B. Bensaid and R. Gary-Bobo, “On Renegotiation of Profit-Sharing Contracts in Industry,”
July 1989 (English version of NER n° 5).

P. G. Garella and Y. Richelle, “Cartel Formation and the Selection of Firms,” December
1990.

H. Pagés and H.He, “Consumption and Portfolio Decisions with Labor Income and
Borrowing Constraints,” August 1990.

P. Sicsic, « Le franc Poincaré a-t-il été délibérément sous-évalué ? », octobre 1991.

B. Bensaid and R.Gary-Bobo, “On the Commitment Value of Contracts under
Renegotiation Constraints,” January 1990 revised November 1990.

B. Bensaid, J.-P.Lesne, H.Pagés and J. Scheinkman, “Derivative Asset Pricing with
Transaction Costs,” May 1991 revised November 1991.

C. Monticelli and M.-O. Strauss-Kahn, “European Integration and the Demand for Broad
Money,” December 1991.

J. Henry and M. Phelipot, “The High and Low-Risk Asset Demand of French Households: A
Multivariate Analysis,” November 1991 revised June 1992.

B. Bensaid and P. Garella, “Financing Takeovers under Asymetric Information,” September
1992.



19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

A.de Palma and M. Uctum, “Financial Intermediation under Financial Integration and
Deregulation,” September 1992.

A. de Palma, L. Leruth and P. Régibeau, “Partial Compatibility with Network Externalities
and Double Purchase,” August 1992.

A. Frachot, D. Janci and V. Lacoste, “Factor Analysis of the Term Structure: a Probabilistic
Approach,” November 1992.

P. Sicsic et B. Villeneuve, « L'afflux d'or en France de 1928 a 1934 », janvier 1993.

M. Jeanblanc-Picqué and R. Avesani, “Impulse Control Method and Exchange Rate,”
September 1993.

A. Frachot and J.-P. Lesne, “Expectations Hypothesis and Stochastic Volatilities,” July 1993
revised September 1993.

B. Bensaid and A.de Palma, “Spatial Multiproduct Oligopoly,” February 1993 revised
October 1994.

A. de Palma and R. Gary-Bobo, “Credit Contraction in a Model of the Banking Industry,”
October 1994.

P. Jacquinot et F. Mihoubi, « Dynamique et hétérogénéité de l'emploi en déséquilibre »,
septembre 1995.

G. Salmat, «Le retournement conjoncturel de 1992 et 1993 en France : une modélisation
VAR », octobre 1994.

J. Henry and J. Weidmann, “Asymmetry in the EMS Revisited: Evidence from the Causality
Analysis of Daily Eurorates,” February 1994 revised October 1994.

O. De Bandt, “Competition Among Financial Intermediaries and the Risk of Contagious
Failures,” September 1994 revised January 1995.

B. Bensaid et A. de Palma, «Politique monétaire et concurrence bancaire », janvier 1994
révisé en septembre 1995.

F. Rosenwald, « Colt du crédit et montant des préts : une interprétation en terme de canal
large du crédit », septembre 1995.

G. Cette et S. Mahfouz, «Le partage primaire du revenu : constat descriptif sur longue
période », décembre 1995.

H. Pageés, “Is there a Premium for Currencies Correlated with Volatility? Some Evidence
from Risk Reversals,” January 1996.

E.Jondeau and R. Ricart, “The Expectations Theory: Tests on French, German and
American Euro-rates,” June 1996.

B. Bensaid et O. De Bandt, «Les stratégies “stop-loss” : théorie et application au Contrat
Notionnel du Matif », juin 1996.

C.Martin et F. Rosenwald, «Le marché des certificats de dépots. Ecarts de taux a
I'émission : l'influence de la relation émetteurs-souscripteurs initiaux », avril 1996.



38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Banque de France - CEPREMAP - Direction de la Prévision - Erasme - INSEE - OFCE,
« Structures et propriétés de cing modéles macroéconomiques francgais », juin 1996.

F. Rosenwald, «L'influence des montants émis sur le taux des certificats de dépots »,
octobre 1996.

L. Baumel, « Les crédits mis en place par les banques AFB de 1978 & 1992 : une évaluation
des montants et des durées initiales », novembre 1996.

G. Cette et E. Kremp, «Le passage a une assiette valeur ajoutée pour les cotisations
sociales : Une caractérisation des entreprises non financieres “gagnantes” et “perdantes” »,
novembre 1996.

S. Avouyi-Dovi, E. Jondeau et C. Lai Tong, « Effets “volume”, volatilité et transmissions
internationales sur les marchés boursiers dans le G5 », avril 1997.

E. Jondeau et R. Ricart, « Le contenu en information de la pente des taux : Application au
cas des titres publics francais », juin 1997.

B. Bensaid et M. Boutillier, « Le contrat notionnel : efficience et efficacité », juillet 1997.

E. Jondeau et R. Ricart, « La théorie des anticipations de la structure par terme : test a partir
des titres publics francais », septembre 1997.

E. Jondeau, « Représentation VAR et test de la théorie des anticipations de la structure par
terme », septembre 1997.

E. Jondeau et M. Rockinger, « Estimation et interprétation des densités neutres au risque :
Une comparaison de méthodes », octobre 1997.

L. Baumel et P. Sevestre, « La relation entre le taux de crédits et le co(t des ressources
bancaires. Modélisation et estimation sur données individuelles de banques », octobre 1997.

P. Sevestre, “On the Use of Banks Balance Sheet Data in Loan Market Studies : A Note,”
October 1997.

P.-C. Hautcoeur and P. Sicsic, “Threat of a Capital Levy, Expected Devaluation and Interest
Rates in France during the Interwar Period,” January 1998.

P. Jacquinot, « L'inflation sous-jacente a partir d’'une approche structurelle des VAR : une
application a la France, a I'Allemagne et au Royaume-Uni », janvier 1998.

C. Bruneau et O. De Bandt, « La modélisation VAR structurel : application a la politique
monétaire en France », janvier 1998.

C. Bruneau and E. Jondeau, “Long-Run Causality, with an Application to International
Links between Long-Term Interest Rates,” June 1998.

S. Coutant, E.Jondeau and M. Rockinger, “Reading Interest Rate and Bond Futures
Options’ Smiles: How PIBOR and Notional Operators Appreciated the 1997 French Snap
Election,” June 1998.

E. Jondeau et F. Sédillot, « La prévision des taux longs francais et allemands a partir d'un
modéle a anticipations rationnelles », juin 1998.



56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

E.Jondeau and M. Rockinger, “Estimating Gram-Charlier Expansions with Positivity
Constraints,” January 1999.

S. Avouyi-Dovi and E. Jondeau, “Interest Rate Transmission and Volatility Transmission
along the Yield Curve,” January 1999.

S. Avouyi-Dovi et E. Jondeau, « La modélisation de la volitilité des bourses asiatiques »,
janvier 1999.

E. Jondeau, « La mesure du ratio rendement-risque a partir du marché des euro-devises »,
janvier 1999.

C.Bruneau and O. De Bandt, “Fiscal Policy in the Transition to Monetary Union: A
Structural VAR Model,” January 1999.

E. Jondeau and R. Ricart, “The Information Content of the French and German Government
Bond Yield Curves: Why Such Differences?,” February 1999.

J.-B. Chatelain et P. Sevestre, « Colts et bénéfices du passage d'une faible inflation a la
stabilité des prix », février 1999.

D. Irac et P. Jacquinot, « L'investissement en France depuis le début des années 1980 », avril
1999.

F. Mihoubi, « Le partage de la valeur ajoutée en France et en Allemagne », mars 1999.
S. Avouyi-Dovi and E. Jondeau, “Modelling the French Swap Spread,” April 1999.

E. Jondeau and M. Rockinger, “The Tail Behavior of Stock Returns: Emerging Versus
Mature Markets,” June 1999.

F. Sédillot, «La pente des taux contient-elle de linformation sur I'activité économique
future ? », juin 1999.

E. Jondeau, H. Le Bihan et F. Sédillot, « Modélisation et prévision des indices de prix
sectoriels », septembre 1999.

H. Le Bihan and F. Sédillot, “Implementing and Interpreting Indicators of Core Inflation: The
French Case,” September 1999.

R. Lacroix, “Testing for Zeros in the Spectrum of an Univariate Stationary Process: Part1,”
December 1999.

R. Lacroix, “Testing for Zeros in the Spectrum of an Univariate Stationary Process: Part II,”
December 1999.

R. Lacroix, “Testing the Null Hypothesis of Stationarity in Fractionally Integrated Models,”
December 1999.

F. Chesnay and E. Jondeau, “Does correlation between stock returns really increase during
turbulent period?,” April 2000.

O. Burkart and V. Coudert, “Leading Indicators of Currency Crises in Emerging Economies,”
May 2000.

D. Irac, “Estimation of a Time Varying NAIRU for France,” July 2000.



76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

E. Jondeau and H. Le BiharkValuating Monetary Policy Rules in Estimated Forward-
Looking Models: A Comparison of US and German Monetary Poljti@stober
2000.

E. Jondeau and M. Rockinger, “Conditional Volatility, Skewness, ans Kurtosis: Existence
and Persistence,” November 2000.

P. Jacquinot et F. Mihoubi, « Modéle a Anticipations Rationnelles de la COnjoncture
Simulée : MARCOS », novembre 2000.

M. Rockinger and E. Jondeau, “Entropy Densities: With an Application to Autoregressive
Conditional Skewness and Kurtosis,” January 2001.

B. Amable and J.-B.Chatelain, “Can Financial Infrastructures Foster Economic
Development? ,” January 2001.

J.-B. Chatelain and J.-C. Teurlai, “Pitfalls in Investment Euler Equations,” January 2001.

M. Rockinger and E. Jondeau, “Conditional Dependency of Financial Series: An Application
of Copulas,” February 2001.

C. Florens, E. Jondeau and H. Le Bihan, “Assessing GMM Estimates of the Federal Reserve
Reaction Function,” March 2001.

J.-B. Chatelain, “Mark-up and Capital Structure of the Firm facing Uncertainty,” June 2001.

B Amable, J.-B. Chatelain and O. De Bandt, “Optimal capacity in the Banking Sector and
Economic Growth,” June 2001.

E. Jondeau and H. Le Bihan, “Testing for a Forward-Looking Phillips Curve. Additional
Evidence from European and US Data,” December 2001.

G. Cette, J. Mairesse et Y. Kocoglu, « Croissance économique et diffusion des TIC : le cas de
la France sur longue période (1980-2000) », décembre 2001.

D. Irac and F. Sédillot, “Short Run Assessment of French Economic activity Using OPTIM,”
January 2002.

M. Baghli, C. Bouthevillain, O. de Bandt, H. Fraisse, H. Le Bihan et Ph. Rousseaux, « PIB
potentiel et écart de PIB : quelques évaluations pour la France », juillet 2002.

E. Jondeau and M. Rockinger, “Asset Allocation in Transition Economies,” October 2002.

H. Pagées and J.A.C Santos, “Optimal Supervisory Policies and Depositor-Preferences Laws,
October 2002.

C. Loupias, F. Savignac and P. Sevestre, “Is There a Bank Lending Channel in France ?
Evidence from Bank Panel Data,” November 2002.

M. Ehrmann, L. Gambacorta, J. Martinez-Pagés, P. Sevestre and A. Worms, “Financial
systems and The Role in Monetary Policy transmission in the Euro Area,” November 2002.

S. Avouyi-Dovi, D. Guégan et S. Ladoucette, « Une mesure de la persistance dans les indices
boursiers », décembre 2002.



95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

S. Avouyi-Dovi, D. Guégan et S. Ladoucette, “What is the Best Approach to Measure the
Interdependence between Different Markets? ,” December 2002.

J.-B. Chatelain and A. Tiomo, “Investment, the Cost of Capital and Monetray Policy in the
Nineties in France: A Panel Data Investigation,” December 2002.

J.-B. Chatelain, A. Generale, |. Hernando, U.von Kalckreuth and P.Vermeulen, “Firm
Investment and Monetary Policy Transmission in the Euro Area,” December 2002.

J.-S. Mésonnier, « Banque centrale, taux de I'escompte et politique monétaire chez Henry
Thornton (1760-1815) », décembre 2002.

M. Baghli, G. Cette et A. Sylvain, « Les déterminants du taux de marge en France et quelques
autres grands pays industrialisés : Analyse empirique sur la période 1970-2000 », janvier
2003.

G. Cette and C. Pfister, “The Challenges of the “New Economy” for Monetary Policy,”
January 2003.

C. Bruneau, O.De Bandt, A.Flageollet and E.Michaux, “Forecasting Inflation using
Economic Indicators: the Case of France,” May 2003.

C. Bruneau, O. De Bandt and A. Flageollet, “Forecasting Inflation in the Euro Area,” May
2003.

E. Jondeau and H. Le Bihan, “ML vs GMM Estimates of Hybrid Macroeconomic Models
(With an Application to the “New Phillips Curve”),” September 2003.

J. Matheron and T.-P. Maury, “Evaluating the Fit of Sticky Price Models,” January 2004.

S. Moyen and J.-G. Sahuc, “Incorporating Labour Market Frictions into an Optimising-Based
Monetary Policy Model,” January 2004.

M. Baghli, V. Brunhes-Lesage, O. De Bandt, H. Fraisse et J.-P. Villetelle, « MASCOTTE :
Modele d’Analyse et de prévisn de la COjoncture FimesTriellE », février 2004.

E. Jondeau and M. Rockinger, “The bank Bias: Segmentation of French Fund Families,”
February 2004.

E. Jondeau and M. Rockinger, “Optimal Portfolio Allocation Under Higher Moments,”
February 2004.

C. Bordes et L. Clerc, « Stabilité des prix et stratégie de politique monétaire unique », mars
2004.

N. Belorgey, R.Lecat et T. Maury, « Déterminants de la productivité par employé : une
évaluation empirique en données de panel », avril 2004.

T. Maury and B. Pluyaud, “The Breaks in per Capita Productivity Trends in a Number of
Industrial Countries,”April 2004.



Pour tous commentaires ou demandes sur les Notes d'Etudes et de Recherche, contacter la bibliothéque du Centre de
recherche a l'adresse suivante :

For any comment or enquiries on the Notes d'Etudes et de Recherche, contact the library of the Centre de recherche at the
following address :

BANQUE DE FRANCE

41-1391 - Centre de recherche

75049 Paris Cedex 01

tél: (0)1 4292 4955

fax : (0)1 42 92 62 92

email : thierry.demoulin@banque-france.fr



