
In this special report we pres-
ent two macro-sectoral
price-forecasting models, for
France and the euro zone,
that take explicit account of
the wage-price loop.  In par-
ticular, they make it possible
to examine the reactions of
consumer prices to external
shocks, showing that these
are similar in France and in
the euro zone, albeit some-
times with differences in re-
sponse lags.
They also highlight the fact
that the rise in inflation, in
France and in the euro zone,
in 1999 and 2000 was mainly
due to evolutions in the ex-
change rate and the price per
barrel of crude oil.
In H1 2004, the evolutions in
inflation can be expected
again to be mainly related to
evolutions in the exchange
rate and the oil price, which
on this occasion would con-
tribute to an easing of infla-
tion in France and in the euro
zone.

The instrument normally used for
forecasting inflation in France and
in the euro zone in the "Note de
Conjoncture"(1) is based on a re-
fined sectoral breakdown and on
modelling in which the future evo-
lution of prices in each sector is
mainly explained by past varia-
tions (ARMA modelling), com-
bined in the case of certain sectors
with variations in other variables,
such as the oil price for prices of fu-
els.

While this modelling turns out to
be effective for making forecasts
over periods of 1 to 12 months, it
has two major drawbacks:

● Because the forecasts are de-
rived from a model based essen-
tially on past evolutions in the
sectoral prices being consid-
ered, they do not lend them-
selves easily to macroeconomic
interpretation. It is only on the
basis of sectoral evolutions that
the past evolution in prices is ex-
plained. Moreover, while it is
perfectly possible to forecast the
future evolution in prices, this
evolution is not directly sup-
ported by intuitive economic ex-
planations, such as the evolution
in wages or pressures on the pro-
ductive system. This type of jus-
tification is implicit only.

● Modelling of this kind does not
lend itself to simulations permit-
ting the investigation of variants,
meaning that it does not provide
replies to questions of the type:
"by how much would inflation
be reduced if the unemployment
rate were one point higher?",
"... if the euro were to appreciate
by 10%?", "... if the oil price
were to decline by 10%?".

Hence the interest of having avail-
able, alongside this definitely pro-
ductive instrument, a macroeco-
nomic model making it possible to
relate evolutions in prices to those
in the principal economic magni-
tudes (wages, pressures on the pro-
ductive system, exchange rate, oil
price, etc) and to simulate the ef-
fects of a shock affecting one or
other of these. Such an approach in
the case of France was described in
the June 2001 Note in this series.
What are shown here are the results
obtained with an intermediate in-
strument, modelling macro-sec-
toral prices.

A macro-sectoral model

The modelling used takes explicit
account of mutual interactions
between prices and wages

As a first step, because they react
differently to the economic situa-
tion, prices (2) have been grouped
into four main sectors:

● foodstuffs;

● manufactures (i.e., industry ex-
cluding energy and food);

● energy;

● services.

The explanatory variables, and
above all their respective impor-
tance, are a priori different for dif-
ferent sectors. For example, it can
readily be understood that the oil
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(1) See the «Consumer prices in the euro
zone» and «Consumer prices» sections.
The latter is available in French only.
(2) The indices used here are the con-
sumer price index (CPI) for France and
the harmonised index of consumer prices
(HICP) for the euro zone (see box 1 for
the differences between the two indices).



price will have a much greater in-
fluence on energy prices than on
prices of services.

The next step is to choose the vari-
ables to be considered for their
possible explanatory power re-
garding evolutions in prices (see
box 2). These variables can be
grouped into four main categories:

● Domestic production costs:
wages, productivity, the cost of
capital (which can be approxi-
mated by interest rates), prices
of inputs (notably those of im-
ported raw materials).

● The margins applied to these
costs by domestic producers (in-
cluding distributors) in forming
their selling prices. These de-
pend on the pressures affecting
the markets (approximated by
the productive capacity utilisa-
tion rate and the unemployment
rate).

● The variables contributing to
movements in the prices of im-
ported consumer goods. These
include the prices of foreign
goods in their respective curren-
cies and the exchange rates.

● Indirect taxes and duties applied
to the products consumed, such
as value-added tax (VAT) or the
special domestic tax on petro-
leum products in force in
France.

Sector-based modelling of this
type nevertheless ignores an im-
portant phenomenon, namely the
mutual interactions between the
evolutions in prices and wages.
The various sectoral prices com-
bine to form the consumer price in-
dex, which is itself one of the prin-
cipal determinants of wages, which
in turn influence price formation in
that they represent a major portion
of production costs. The modelling
is therefore obliged to take explicit
account of this mechanism. For the
purpose, it incorporates an equa-
tion modelling the evolution of
wages as a function of the evolu-
tion of consumer prices and of the
unemployment rate (see box 2).

This modelling raises technical
difficulties. For example, it is not
possible to estimate the different
equations in the model separately
since this would lead to errors in
the estimation of the coefficients
(endogeneity bias). The entire sys-
tem therefore has to be estimated
simultaneously, with all the diffi-
culties this implies (see box 4 "Es-
timation Strategy and Results").

It is worth noting that this model-
ling has certain limitations for the
study of the impact of exogenous
shocks, as in the case of the ex-
change rate. This is because only
nominal magnitudes (prices and
wages) are modelled, not real mag-
nitudes (employment, volume of
activity, etc). This point will be re-
turned to in the section dealing
with the examination of shocks.

Greater problems of data
availability for the euro zone than
for France

In working on the euro zone, one
initial problem is the brevity of the
macroeconomic series available.
As a result, this part of the study
covers only the period from 1990
to 2003 (3). For France, on the other
hand, it extends from 1985 to 2003.

In addition, the VAT rates for the
euro zone are not available. What
is of interest here is not so much
this notion in the legal sense, but in
the sense of the availability of sta-
tistical series for apparent average
VAT rates or for the totals of VAT
collected. The only data are for the
total of the indirect taxes recov-
ered, which also include taxes of a
specific nature - on tobacco or pe-
troleum products, for example.

The models provide a fairly precise
picture of the aggregate evolutions
of prices and wages

This modelling, whose equations
are presented in box 4a for the euro
zone and 4b for France, gives satis-
factory results, as can be seen from
examination of the dynamic simu-
lations (see graphs 1A and 1B). In
total, for the euro zone, the stan-
dard deviation of the error commit-

ted in the harmonised index of con-
sumer prices (HICP) for quarterly
changes amounts to 0.08 of a point
(0.18 of a point, year on year) and
for the basic monthly wage to 0.16
of a point (0.40 of a point, year on
year). For France, it is 0.20 of a
point for the consumer price index,
(0.43 of a point, year on year) and
0.18 of a point for the basic
monthly wage (0.45 of a point,
year on year) (4).

Each set of sectoral prices is
sensitive to specific influences

Quite apart from very strong
seasonal influences, prices of
foodstuffs depend on wages

Seasonal effects operate mainly in
an upward direction on prices in
the first and second quarters. In or-
der to take account of the move to
the 1990 base for the French price
index, a break in the seasonality
was introduced starting in 1991.
This was because the move to the
1990 base led to a modification in
the method used for calculating the
prices of fresh produce and this in-
creased their recorded volatility.

Food prices are linked essentially
to wages and exchange rates. The
prices of basic foodstuffs have only
a weak influence in the case of
France and have not been included
in the modelling of prices in the
euro zone.
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(3) The data relating to evolutions in
compensation in the euro zone published
by Eurostat go back only to Q2 1995 and
the statistics for the unemployment rate
to 1993. These series have therefore been
extended backwards using the data
available for individual euro-zone coun-
tries accounting for more than 85% of
dependent employment in the euro zone
(the missing countries are the Nether-
lands, Ire land, Finland and
Luxembourg).
(4) The volatility of the French series is
greater, the same therefore being true of
the mean errors, because of a decision to
model prices taking quarter-end data for
France rather than quarterly averages as
in the case of the euro zone.
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BOX 1: THE DIFFERENCES BETWEEN THE FRENCH CONSUMER PRICE INDEX (CPI) AND THE
HARMONISED INDEX OF CONSUMER PRICES (HICP)

The principal difference between the CPI and the HICP
lies in the treatment of the prices of health care: for this
item, the CPI takes the gross prices, whereas the
amounts in the HICP are recorded net of social security
repayments. This conceptual difference has two conse-
quences. First, it means that health care prices do not
necessarily undergo the same evolutions in the CPI as in
the HICP. In particular, the removal of certain products or

medical acts from the list of reimbursable items will have
no impact on health care prices as measured in the CPI,
whereas it could lead to substantial increases in those in-
cluded in the HICP. Second, health care carries a much
higher weighting in the CPI than in the HICP:9.9% in 2004
compared with 4.5% for the HICP. Conversely, the HICP
is more sensitive to variations in the prices of other prod-
ucts, notably fresh produce and energy. ■

BOX 2: THE FORMALISATION OF THE MODEL

(Note: all the magnitudes are in logarithms)

The goods consumed in the euro zone can have two ori-
gins, being either imported or produced locally. If, for
sector i, Pi denotes the consumer price index, Pni the
price of goods produced locally, Pmi that of imported
goods and λ i the proportion of consumption represented
by imported goods, we can write:

∆ ∆ ∆P Pn Pmi i i i i= + −λ λ( )1

The price index of imported goods is a geometric mean of
the prices on the foreign markets, denoted by P*, which
are converted into national currency using the exchange
rate e, and the prices of the goods produced locally.

∆ ∆ ∆ ∆Pm Pn P ei i i= + − −β β( )( * )1

The prices of the goods produced locally are obtained by
applying a mark-up (at a rate TM) to the production costs.
The latter are a function of unit wage costs, in other words
wages w adjusted for productivity π i (because a rise in
productivity means that more can be produced with an
identical quantity of work), of the oil price denoted by
brent, of the prices of imported inputs denoted by Pcmi,
converted into local currency, and of the cost of capital de-
noted by r . We therefore have:
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The mark-up rate is a function of firms’market power. The
higher the demand in relation to the supply, the greater the
market power. As an indicator of this, it is possible to use
the productive capacity utilisation rate, denoted byCUR.
One may also use the unemployment rate: the higher this
rate, the weaker will be demand and hence the lower the
mark-up rate.

∆ ∆ ∆TM CUR U Ui i i i= − −µ ν θ

Wages depend on expectations of consumer prices and
on productivity: workers try to maintain their share of
value added in the form of wages in relation to the remu-
neration of other factors of production. Wages are also
negatively influenced by the unemployment rate U: the
higher the unemployment rate, the lower the bargaining
power of workers and hence the smaller the wage in-
creases. One then has the wages equation:

∆ ∆ ∆w P Ua a= + −π ρ

The consumer price is, by definition, the geometric mean
of consumer prices in each sector:

∆ ∆P Pi i
i

= ∑ α (1)

In the end, the system governing the evolution of prices
takes the form:
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It may in addition be necessary to introduce lags for each
of the variables considered in order to take propagation
times into account. ■

(1) The form of this expression is more complex than this in prac-
tice: weights can vary over time and it is necessary to ensure the
chaining of the index in terms of level.
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A - EURO ZONE: OBSERVED VARIATIONS AND VARIATIONS OBTAINED BY DYNAMIC SIMULATION,
SEASONALLY-ADJUSTED DATA



March 2004 15

Inflation in France and in the euro zone: a macro-sectoral approach

B - FRANCE: OBSERVED VARIATIONS AND VARIATIONS OBTAINED BY DYNAMIC SIMULATION,
SEASONALLY-ADJUSTED DATA



Consumer prices for energy
naturally show considerable
sensitivity to the oil price

The energy sector is the one in
which prices are the most sensitive
to the oil price. Excluding
wage-price loop effects, a rise of
10% in the oil price leads, as early
as the same quarter, to a rise of
more than 1% in consumer prices
for the sector in both the euro zone
and France and to a rise of slightly
over 1.5% one year later. More-
over, since oil prices are quoted in
dollars, variations in the exchange
rate have a marked influence on the
evolution of prices of energy prod-
ucts.

On the other hand, there is no sign
of a demand effect on energy
prices.

Econometricaly, in the case of
France, wage movements seem to
have only a negligible impact on
energy prices, which is not true of
the euro zone.

Another specific French feature is
the pattern of seasonality of energy
prices, which shows a rise in Q3,
whereas for the euro zone it is in
Q1 that there is a seasonal rise in
prices.

Prices of services depend mainly
on wages

The equations obtained for both
France and the euro zone suggest
that prices of services track evolu-
tions in wages but with substantial
time lags. It should be pointed out
that the figures for wages used here
are measured net and therefore
constitute an approximation of the
cost of labour. This raises no major
problem, since the two magnitudes
move together except in the event
of modifications in social security
contributions. For example, when
these contributions fall, the result
is to overestimate the evolution in
labour costs when net wages are
used, and hence also the evolution
in consumer prices. In France, this
phenomenon is particularly
marked in the case of services,
since the proportion of the
workforce in that sector paid the

minimum wage or a little above is
larger than in the rest of the econ-
omy and because cuts in contribu-
tions have mainly concerned the
lowest-paid workers.

There is also a significant demand
effect, seen here in a negative im-
pact of the unemployment rate on
prices of services, but with very
long response times, longer than
1 year.

Manufactured goods are more
exposed to international
competition and their prices are
subject to a high degree of
seasonality and to the periods of
sales

The exchange rate, which influ-
ences the prices charged by foreign
competitors when expressed in eu-
ros, is a major determinant of the
price of manufactured goods.
These goods, being easily tradable,
are particularly exposed to interna-
tional competition. However, for
both France and the euro zone, it is
only the euro-dollar exchange rate
that is significant, although one
might have expected the exchange
rates of other competitors to inter-
vene as well. Moreover, and some-
what surprisingly, it is only since
the end of 1999 that the exchange
rate has played a visible role for the
euro zone.

The prices of manufactured goods
are also influenced by the evolu-
tion of prices of imported raw ma-
terials, which are used as inputs in
the productive process, and by
wages, with a repercussion time on
prices of manufactured goods
spread over one to four quarters.
This is because wages have a direct
impact on the prices of the goods
produced, via the costs of produc-
tion and distribution, but also an in-
direct impact through the inputs
used.

In the case of the euro zone, the de-
gree of seasonality has been inten-
sified since 2001 through the intro-
duction of regulated timing of sales
in Spain and Italy starting in Janu-
ary of that year. Because only a
short time has passed since this
modification was introduced, it

was not possible to envisage intro-
ducing new seasonal parameters
for the period since that date.
Dummy variables have therefore
been introduced for the first two
quarters following this modifica-
tion, with prices lagged by two
quarters subsequently correctly
taking into account the seasonality
resulting from the sales periods.

Wages largely determined by
prices

The central element in wage bar-
gaining is the evolution in the pur-
chasing power of wages. This in
turn is in the first place determined
by the evolution in nominal wages
vis-à-vis the expected evolution in
prices. In order to form their expec-
tations regarding evolutions in
prices, economic agents base
themselves partly on the observa-
tion of past inflation and partly on
other elements, including the infla-
tion target aimed at by the central
bank. According to the estimations
carried out, it seems that the impor-
tance attached in this mechanism
to past evolutions in prices is
greater for the euro zone as a whole
than for France. It was therefore
possible with a considerable de-
gree of certainty to apply unitary
indexation of wages on past infla-
tion (meaning that a given rise in
prices finally leads to an identical
rise in wages) for the euro zone
(with a time-horizon of one year),
but not for France (5).

Furthermore, unemployment ex-
erts downward pressure on the
variation in wages (the Phillips ef-
fect). In other words, the higher the
unemployment rate, the smaller
the tendency for wages to rise. The
unemployment rate enters the pic-
ture both in terms of its absolute
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(5) Over the long term, one should theo-
retically find unitary indexation of wages
on prices. However, we have here given
preference to the modelling of short-term
evolutions, for the purpose of current
economic analysis, rather than the
long-term behaviour. This has obliged us
to relax this constraint in the case of
France.



value (even though this coefficient
is fragile in practice, it has been
maintained because of the substan-
tial volume of literature explaining
the existence of such a phenome-
non) and in terms of its variation. A
change in the unemployment rate
is entirely passed through into
wages (leaving aside the
wage-price loop) in less than one
year.

In the case of France, the real
SMIC (official minimum wage)
may also explain part of the varia-
tions in wages (see the special arti-
cle "Prévoir l’évolution des
salaires en France" in the March
2002 "Note de Conjoncture"
-French version only-). It was not,
however, selected as an explana-
tory variable because of its partly
endogenous nature. In fact, each
year the rise in the SMIC must be at
least equal to half the rise in the
purchasing power of the basic
hourly working wage. When the
increase is above this minimum,
the difference is referred to as a
"coup de pouce"(nudge). In order
to palliate the problems of the
SMIC’s endogeneity, one solution
would be to take only this discre-
tionary component of the mini-
mum wage. However, this variable
turns out not to be significant.

It can also be seen that from the be-
ginning of 2000 to the beginning of
2002 - corresponding to the period
of wage restraint in France follow-
ing the introduction of the 35-hour
week - the evolution of wages in
France and in the euro zone has
been less dynamic than the simula-

tions indicate. However, the wage
restraint in France is not solely re-
sponsible for the difference at the
level of the euro zone, explaining
in practice less than one-quarter.
This modelling therefore seems to
indicate that the rise in wages was
less substantial than it should have
been in the whole of the euro zone
and not only in France. One expla-
nation of the phenomenon could be
a surprise regarding inflation, in
other words inflation higher than
agents had been expecting and
higher than the rate on which the
wage increases had been based. In-
flation in fact showed a break in
1999 in the downward tendency
that had begun in the early part of
the 1990s (falling from 4% for the
euro zone and 3.5% for France to
less than 1%) before moving back
up to more than 2% in 2000,
mainly under the impact of the
higher oil price and the deprecia-
tion of the euro (see below).

Similar impacts of external
shocks on prices in the euro

zone and in France

The inflationary impact of a rise in
the oil price is principally
concentrated on the energy sector

A 10% rise in the oil price has a sig-
nificant instantaneous effect on
consumer prices of energy prod-
ucts, both in France and in the euro
zone (see table 1). The conse-
quences for prices in other sectors
are felt only in delayed fashion and
stem mainly from wage growth.
The rise in prices of energy prod-

ucts leads to a rise in the overall
price index and hence to wage
growth, which in turn produces a
rise in prices in all sectors. At over-
all level, one finds within a
one-year time-horizon a consumer
price rise of 0.10 of a point for the
euro zone and 0.14 of a point for
France. The reaction of energy
prices seems to be more marked in
France than in the euro zone, possi-
bly because of a somewhat shorter
propagation delay in France. After
5 quarters the results are virtually
identical (off the table).

The exchange rate has substantial
effects on consumer prices

An appreciation of the euro natu-
rally tends to bring inflation down,
via the traditional imported disin-
flation effect. This effect seems to
be slightly more pronounced in
France, although acting more
slowly, than in the euro zone as a
whole, principally because of a
more marked reaction on the part
of energy prices (see table 2a).

Nevertheless, there are two possi-
ble reasons for thinking that the
impact of the exchange rate on
prices is underestimated:

● First, the effects on volumes are
not taken into account. For ex-
ample, an appreciation in the ex-
change rate also affects prices
via induced variations in activity
and unemployment (see section
below on "inherent limitations")
and these are not included in the
present model.
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TABLE 1: EFFECTS ON INFLATION OF A 10% RISE IN THE OIL PRICE
(in %)

Food Manufactured Energy Services Price Wages

Euro zone

1st quarter 0.00 0.00 1.06 0.00 0.10 0.01

2nd quarter 0.00 0.00 1.06 0.00 0.10 0.01

3rd quarter 0.01 0.00 1.06 0.00 0.10 0.02

4th quarter 0.02 0.00 1.06 0.00 0.10 0.06

France

1st quarter 0.00 0.00 1.17 0.00 0.09 0.00

2nd quarter 0.00 0.05 1.11 0.00 0.10 0.01

3rd quarter 0.01 0.04 1.48 0.00 0.13 0.03

4th quarter 0.02 0.04 1.65 0.00 0.14 0.06



● Second, in the case of the euro
zone exchange rates are only
partially taken into account,
with only the rate versus the dol-
lar entering the equation.

A rise in the unemployment rate
has a lagged disinflationary effect

A rise in the unemployment rate
has noticeable effects on wages
and on prices of foodstuffs. Natu-
rally, one finds a more pronounced
downward impact on wages than
on consumer prices, since a rise in
unemployment, by reducing work-
ers’ bargaining power, does indeed
lead to a reduction in real wages
(see table 3).

The time taken for this shock to be
propagated is very substantial: at
the end of one year, the impact on
inflation in the euro zone is less
than 0.1 of a point and half this in
France.

It is found that wages in the euro
zone are much more sensitive to
such an external unemployment
shock than wages in France. This
divergence stems partly from a dif-
ference in the time-pattern of re-
sponse to the shock, being much
faster in the euro zone: looking be-
yond two years (off the table), it ap-
pears that the impact on French
wages comes close to that for
wages in the euro zone.

A rise in the productive capacity
utilisation rate (CUR) has a
substantial and relatively rapid
impact in the case of the euro zone

Starting in the same quarter as the
occurrence of the shock itself, a
rise of 10 points in the CUR in-
creases inflation in the euro zone
by almost half a point (see table 4).
This takes effect almost exclu-
sively through a rise in prices of en-
ergy products. Thereafter, the
propagation mechanism operating
through wages becomes engaged

and the impact of the rise in the
CUR on prices of foodstuffs,
which is substantial but lagged by
two quarters, also comes into play.
The end-result is a rise in consumer
prices of almost 1% after one year.

In the case of France, the CUR was
found not to be a relevant variable
in explaining prices.

In France, a rise in VAT is rapidly
passed on to the manufacturing
and services sectors, but only
partially in the short term

A rise in VAT leads to an immedi-
ate adjustment in prices in the man-
ufacturing, food and services sec-
tors and a more delayed adjustment
in energy (see table 5). These esti-
mates have to be treated with cau-
tion, notably for foodstuffs. The
sensitivity of prices to the rate of
VAT is in fact difficult to estimate,
because there has been so little
variation in the rate during the pe-
riod examined. According to these
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TABLE 2A: EFFECTS ON INFLATION OF A 10% RISE IN THE EURO AGAINST THE DOLLAR
(in %)

Food Manufactured Energy Services Price Wages

Euro zone

1st quarter 0.00 0.00 -1.18 0.00 -0.11 -0.02

2nd quarter -0.01 -0.09 -1.18 0.00 -0.15 -0.02

3rd quarter -0.18 -0.14 -1.18 0.00 -0.19 -0.03

4th quarter -0.20 -0.26 -1.18 -0.01 -0.23 -0.09

France

1st quarter 0.00 -0.11 -1.30 0.00 -0.13 0.00

2nd quarter 0.00 -0.07 -0.96 0.00 -0.10 -0.02

3rd quarter -0.01 -0.09 -1.05 0.00 -0.11 -0.04

4th quarter -0.32 -0.26 -1.89 0.00 -0.28 -0.07

TABLE 3: EFFECTS OF A 10% RISE IN UNEMPLOYMENT
(in %)

Food Manufactured Energy Services Price Wages

Euro zone

1st quarter 0.00 0.00 0.00 0.00 0.00 0.00

2nd quarter -0.11 0.00 0.00 0.00 -0.03 -0.38

3rd quarter -0.11 0.00 0.00 -0.03 -0.04 -0.39

4th quarter -0.16 -0.02 -0.07 -0.06 -0.07 -0.53

France

1st quarter 0.00 0.00 0.00 0.00 0.00 -0.03

2nd quarter -0.02 -0.01 0.00 0.00 -0.01 -0.06

3rd quarter -0.04 -0.01 0.00 0.00 -0.01 -0.11

4th quarter -0.07 -0.03 0.00 0.00 -0.02 -0.15



estimates, the repercussion is com-
plete after a time-horizon of one
year in services but still only par-
tial in the other sectors.

The inherent limitations in the
approach adopted

The principal shortcoming of the
approach adopted is that it takes as
endogenous (6) only nominal vari-
ables (prices and wages) and not
real magnitudes. This can have ef-
fects on the quality of the analyti-
cal variants presented earlier. In
particular, in the modelling
adopted here, a variation in the ex-
change rate or the oil price, regard-
less of its amplitude, will have no
effect on the unemployment rate or
the capacity utilisation rate.

The fact that the real magnitudes
are treated as totally exogenous
can lead to underestimating the
variant-based impacts, for example
in the case of the exchange rate. An
appreciation in the euro (whether
versus the dollar or in terms of the

effective exchange rate) leads to a
loss of competitiveness and hence
to a decline in activity, which in
turn induces a rise in unemploy-
ment and a fall in the productive
capacity utilisation rate. These
then in turn produce a decline in in-
flation.

From the standpoint of short-term
forecasting, however, this is a mi-
nor inconvenience. For example, in
a variant involving a 10% appreci-
ation in the exchange rate of the
euro and incorporating the modifi-
cations in the CUR and the unem-
ployment rate that this implies in
the framework of the MZE model
for the euro zone (see table 2b), the
only modification in the results is a
slight strengthening of the impact
of prices and wages.

A fresh look at the recent past

Even though the models presented
here are not structural but rather
designed to describe the dynamic

of prices for short term forecasting
purposes, they provide elements
for past developpements of infla-
tion.

The spurt in inflation in the euro
zone and in France in 1999 and
2000 seems to have been in large
part due to the combined effects of
evolutions in the oil price and the
exchange rate

From 1999 on, evolutions in the ex-
change rate (depreciation of the
euro, generating imported infla-
tion) and in the oil price contrib-
uted substantially to the increase in
inflation in the euro zone and in
France (see graphs 2). The price
per barrel of crude oil in fact rose
from less than $13 in 1998 to over
$28 in 2000 and then remained
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(6) A variable whose evolution is mod-
elled, by opposition to an exogenous
variable whose evolution is taken as
given.

TABLE 4: EFFECTS ON A 10-POINT RISE IN THE CUR
(in %)

Food Manufactured Energy Services Price Wages

Euro zone

1st quarter 0.02 0.00 4.30 0.00 0.41 0.06

2nd quarter 0.02 0.00 4.27 0.00 0.40 0.06

3rd quarter 1.58 0.00 4.27 0.01 0.75 0.13

4th quarter 1.64 0.58 4.31 0.02 0.96 0.33

TABLE 5: EFFECTS ON A 1-POINT RISE IN THE VAT RATE
(in %)

Food Manufactured Energy Services Price Wages

France

1st quarter 0.30 0.40 0.00 0.83 0.52 0.00

2nd quarter 0.23 0.27 0.31 0.83 0.49 0.08

3rd quarter 0.31 0.33 0.23 1.00 0.59 0.16

4th quarter 0.35 0.33 0.25 1.00 0.60 0.30

TABLE 2B: EFFECTS OF A 10% RISE IN THE EURO AGAINST THE DOLLAR, MZE-CORRECTED
(in %)

Food Manufactured Energy Services Price Wages

Euro zone

1st quarter 0.00 0.00 -1.21 0.00 -0.12 -0.02

2nd quarter -0.01 -0.09 -1.26 0.00 -0.15 -0.02

3rd quarter -0.20 -0.14 -1.32 0.00 -0.20 -0.04

4th quarter -0.24 -0.26 -1.34 -0.01 -0.26 -0.11



above $24 on an annual average
basis. At the same time, the euro
depreciated by 24% versus the dol-
lar between the end of 1998 and the
end of 2001, recovering only in H2
2002. These evolutions therefore
entirely explain the rise in inflation
between Q1 1999, when it was
only 0.8% in the euro zone and
0.4% in France, and Q1 2000,
when it reached 1.9% in the euro
zone and 1.5% in France. Thereaf-
ter, their contributions to inflation
remained substantial until the mid-

dle of 2001. All in all, had there not
been the combined effects of the
evolutions in the exchange rate and
the oil price, inflation in the euro
zone would have settled down
above the 2% level only at the mid-
dle of 2001 instead of the middle of
2000, while inflation in France
would have exceeded this thresh-
old only at the beginning of 2003.

Conversely, following the upward
movement in the euro seen since
the middle of 2002, the exchange

rate contributed to the easing of in-
flation in 2003. This would have
brought inflation, in France and in
the euro zone, below the 2% level
had there not been the upturn in the
oil price in 2002 and the early part
of 2003, with the Brent price rising
from less than $22 in Q4 2001 to
over $29 in Q1 2003.

Between 2000 and 2002, in France
and in the euro zone, the decrease
in unemployment seen between
1997 and 2001 made a major con-
tribution - roughly one point - to
the rise in inflation. Again one en-
counters, the lagged effect of the
economic cycle on the evolution of
prices.

In 2003, inflation was resilient in
France because of rises of tobacco
prices.

A more profound reading of the
inflation forecast made in the Note

The model presented above per-
mits a fresh macroeconomic read-
ing of the forecast set out in the
section in the Note entitled "Con-
sumer prices in the euro zone", by
determining the contributions of
the various economic variables to
inflation in individual sectors (see
graphs 3).

In France and in the euro zone, the
substantial past appreciation of the
euro can be expected to still exert
downward pressure on prices in H1
2004. This phenomenon is likely to
be particularly marked in Q1 in the
case of consumer prices of energy
products. At the same time, the de-
cline in the oil price in Q2 can be
expected to make a major negative
contribution to the evolution in en-
ergy prices in that quarter after a
strong positive on in Q1. ■
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BOX 3: REGRESSION BETWEEN SERIES WITH DIFFERENT SEASONAL PATTERNS

Certain series considered here are of a seasonal nature (a priori different in each case) and others not. In order to take this
fact into account, dummy quarterly indicators have been introduced into all the equations.

This means that for a seriesYt , assuming that its seasonal character is constant over time, its seasonally-adjusted equiva-
lent is:
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where trimi takes the value 1 for quarter i, otherwise 0. If the series shows no seasonal pattern, all the coefficients will be
equal to 1.

With logarithmic magnitudes denoted in lower case, if one postulates the existence of a relationship of the type:
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the latter can be rewritten using the unadjusted series (1):
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Or, regrouping the terms according to the dummy quarterly variables:
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it is therefore necessary, as a result of working on the unadjusted data, to introduce into the equations dummy variables for
three quarters. ■

(1) N.B.: only one of the variables trim i is non-null in each quarter, so that at each date:

( )ln ln( ) ln( ) ln( )α α α αi i j j j j i itrim trim trim trim∑ ∑= = =
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BOX 4: ESTIMATION STRATEGY AND RESULTS

The general method adopted to estimate the system of equations is the one known as FIML (Full Information Maximum
Likelihood). This method has two main disadvantages, however:

● the optimisation algorithm can lead to a local maximum; the initialisation of the coefficients therefore takes on a certain
importance;

● as all the equations are estimated simultaneously, a wrong specification of one of the equations leads to a wrong estima-
tion of the coefficients in all the equations and not merely the one that is badly specified. In order to initialise the
coefficients in a relevant manner and to verify the specification of each equation, an estimation was carried out, equation
by equation, using the ordinary least squares method, allowing up to six lags for the exogenous variables and for the en-
dogenous variable in question and then eliminating the lags having a Student’s T value of less than 1. In a second stage,
the modelling was refined through recourse to the FIML estimation, initialising the coefficients by those obtained by the
least squares method for each equation.

Working on the unadjusted data, quarterly dummy variables were introduced into all the equations (see box 3).

All the estimations were carried out under TROLL.

The Student’s T values are shown under the respective coefficients. JB shows the threshold of acceptance of the hypothe-
sis of normality of the residual according to the Jarque-Bera test (a low value will therefore mean rejection of this
hypothesis).

Notations

In the equations shown below, all the variables are expressed as logarithms.

trim1, trim2 and trim3 are quarterly dummy variables, i.e. trim1 takes the value 1 for the first quarter of each year.

l xxqy : designates the dummy variable taking the value 1 in quarter y of year xx.

l xxqy − : designates the dummy variable taking the value 1 starting in quarter y of year xx.

Palim: consumer prices of foodstuffs

Pmanuf: consumer prices of manufactures

Penergy: consumer prices of energy products

Pserv: consumer prices of services

Ptotal: consumer price index (HICP)

smb: basic monthly wage

u: unemployment rate

e: euro-dollar exchange rate (convention: 1€ = e $)

eff: nominal effective exchange rate of the euro for France

brent: Brent price in dollars per barrel

matpal: price in foreign currency of imported agricultural raw materials

matpin: price in foreign currency of imported industrial raw materials

matind: price in euros of imported industrial raw materials

CUR: productive capacity utilisation rate in industry

tvanrj: VAT rate for energy

tvaal: VAT rate for foodstuffs

tvama: VAT rate in the manufacturing sector

tvase: VAT rate in services

tipp: domestic tax on petroleum products

π ind : productivity in industry, defined as the ratio between value added in volume and total employment

πserv : productivity in services, defined as the ratio between value added in volume and total employment

πagri : productivity in agriculture, defined as the ratio between value added in volume and total employment
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The euro zone

Estimation period: 1991q2-2003q2

The explanatory variables are significant at the 5% threshold, with the exception of productivity in the equation for the price
of services and the unemployment rate in absolute level in the equation for wages in the euro zone, which are significant
only at the 10% threshold, and productivity in the equation for prices of manufactures, which is significant only at the 15%
threshold. These variables have nevertheless been retained in view of the strong theoretical backing for their presence.
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● Consumer prices of energy products
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● Monthly basic wage
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Unitary indexation of wages on prices was imposed. This restriction is accepted by the data.
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The France

Estimation period: 1986q4-2003q2
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