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Résumé :

Cette note présente MASCOTTE, la nouvelle version du modele macro-économétrique de prévision
de la Banque de France. A I’occasion du changement de base des comptes nationaux (base 1995), la
version précédente de ce modele a été simplifice, re-spécifiée et ré-estimée. Ce modele est utilisé a
titre principal pour effectuer les projections macro-économiques sur un horizon de deux a trois ans, ce
qui impose un cadre comptable utilisant des définitions de variables au plus proche de celles de la
comptabilité nationale frangaise. Les principaux agents sont : les entreprises, les ménages, les
administrations publiques et le reste du monde. Cette nouvelle version du modele comporte désormais
un bloc d’offre spécifi¢ sur un comportement d’optimisation explicite d’entreprises utilisant une
technologie Cobb-Douglas en concurrence imparfaite et une équation de salaire de type Wage-Setting
(WS) ré-estimée. L homogénéité compléte du systéme de prix assure 1’indépendance entre 1’équilibre
de la sphére nominale et la sphére réelle, cette derniere étant seulement déterminée, a long terme, par
le niveau des prix relatifs. Par ailleurs, une attention particulicre a été portée dans la spécification des

€quations a I’impact des variations de taux d’intérét.

Classification JEL : E17,E27, E37.

Mots-clés : Modele Macro-economique, Econometrie appliquée, Prévision, France.

Asbtract:

MASCOTTE is the new version of the Banque de France’s macro-econometric forecasting model.
Following the last rebasing of National Accounts (currently at 1995 price), the previous version of the
model was simplified, re-specified and re-estimated. The model is essentially used for making
macroeconomic projections of the French economy over a two-to-three year horizon, which requires
an accounting framework as close as possible to the French National Accounts. The main agents are
companies, households, general government and the rest of the world. The new version now includes a
supply block derived from the explicit optimisation behaviour of companies using a Cobb-Douglas
technology under imperfect competition, and a new Wage Setting schedule. Full homogeneity of the
nominal side of the model ensures the independence between the nominal equilibrium and the real
equilibrium, the latter being only determined in the long run by relative prices. Furthermore, as regards
the specification of equations, special attention was paid to the consequences of changes in short-term

interest rates.

JEL Classification: E17, E27, E37.

Keywords : Macro-economic model, Applied econometrics, Forecasting, France.




Résumé non technique :

Le modéle MASCOTTE (Modele d’Analyse et de préviSion de la COnjoncTure TrimestriellE) est la
nouvelle version du modéle économétrique de la Banque de France qui sert de cadre de cohérence
pour les prévisions a court terme sur 1I’économie frangaise. C’est le modele utilisé€ a titre principal pour
assurer la contribution de la France a la projection zone euro réalisée de facon semestrielle par le
Systéme Européen des Banques Centrales. Mascotte est un modele de petite taille qui comprend une
soixantaine d’équations économétriques, ne retenant que quatre types d’agents (entreprises, ménages,
administrations publiques et reste du monde) et un seul bien (sauf pour le commerce extérieur qui
distingue les biens hors énergie, les services et 1’énergie a I’importation, les biens et les services a
I’exportation). L’accent est mis sur 1’adéquation des comportements spécifiés par la théorie
¢conomique aux données statistiques disponibles sur la période récente. De fait, si la dynamique de
long terme est cohérente avec la théorie néo-classique, les évolutions de court terme correspondent
davantage a une logique néo-keynésienne.

Un effort particulier a été apporté a la détermination de 1’équilibre de long terme du bloc d’offte,
fondé sur un comportement d’optimisation des entreprises en situation de concurrence imparfaite.
Toutefois, une spécification de 1’équation de prix de valeur ajoutée sous forme de frontiére des prix
des facteurs s’est avérée peu robuste et une formulation en termes de marge par rapport a un lissage
sur les colts unitaires du travail a été finalement retenue. La cible de long terme de 1’équation de
salaire est définie en €cart entre le salaire réel, net des cotisations sociales et de la productivité du
travail, écart qui fluctue avec le taux de chomage. Le coin social est ici analysé comme un
prélévement pur. Compte tenu de ’homogénéité dynamique des équations de prix et de salaire, la
confrontation de ces deux équations conduit a un taux de chomage d’équilibre qui ne dépend pas
explicitement du taux d’inflation et s’interpréte donc comme un NAIRU. S’agissant du bloc de
demande, les taux d’intérét interviennent désormais dans plusieurs équations : la consommation des
ménages (via leur impact sur les crédits de 1’économie), I’investissement-logement et les variations de
stocks.

Un cahier complet de variantes « analytiques » est fourni. Elles illustrent les bonnes propriétés du
modele de simulation. Des variantes « contre-factuelles », plus illustratives des développements
¢conomiques récents ont été publiées dans le numéro d’octobre 2003 du Bulletin de la Banque de
France. Conformément a la théorie économique, seule la structure des prix relatifs a un impact sur
I’activité réelle. La premicre variante illustre ainsi ’effet d’'un choc homogene de 10 % sur tous les
prix étrangers. En I’absence de fonction de réaction des taux d’intérét et des taux de change nominaux,
I’ancrage nominal est assuré par les prix étrangers et toutes les grandeurs nominales augmentent a
terme de 10 % et les grandeurs réelles reviennent a leur valeur de référence. Les autres variantes
présentent les effets d’une hausse du taux de change, du prix du pétrole, de la demande mondiale mais
aussi des dépenses publiques, des salaires, de la fiscalité, de la population active et des taux d’intérét.
Au total, on observe, suite a un choc, une relative persistance des écarts par rapport au compte central
et les développements futurs du modéle devraient porter sur la dynamique des ajustements aux
relations de long terme. La construction d’un bloc financier plus complet est aussi envisagée.

Non-technical summary:

MASCOTTE (the French acronym for “Model for Analysing and Forecasting Quarterly Short Term
Developments™) is the new version of the Banque de France's econometric model designed to ensure
the consistency of short-term forecasts for the French economy. This is the principal tool used to
produce France’s contribution to the European System of Central Banks’ semi-annual forecasting
exercise. Mascotte is a small-scale model, made up of roughly 60 econometric equations. It comprises
only four agents (companies, households, general government and the rest of the world) and one
product (with the exception of external trade, which provides a breakdown between imports of




nonenergy goods, services and energy, and exports of goods and services). Emphasis is placed on the
adequacy between behaviour patterns derived from economic theory and data available in recent years.
Consequently, if the long-term relationships are consistent with neo-classical theory, short-term
dynamics are more in the New-Keynesian tradition.

A special effort is made to determine the long-term equilibrium of the supply side, based on the
optimisation behaviour of companies under imperfect competition. However, it turns out that
specifying the value added price equation in the form of a factor price frontier is not robust enough
and a mark-up on (smoothed) unit wage costs is finally preferred. The long-term target for the wage
equation is defined as the real wage, net of social security contributions and labour productivity, and it
varies according to the unemployment rate. The social security wedge is viewed as a pure tax. Given
the dynamic homogeneity of price and wage equations, a comparison of these equations defines an
equilibrium unemployment rate that does not explicitly depend on the inflation rate and can therefore
be viewed as a NAIRU. Regarding the demand side, interest rates now enter several equations :
household consumption (through their impact on consumption credit), housing investment and
inventories.

The article also discusses a full set of “analytical” variant scenarios, designed to shed light on the good
simulation properties of the model. “Counter-factual” variant scenarios, that illustrate the more recent
economic developments, were published in the October 2003 issue of the Banque de France Monthly
Bulletin (an English version appeared in the Banque de France Digest in April 2004). In accordance
with economic theory, only relative prices have an impact on real activity. The first variant scenario
illustrates the effect of a 10% homogeneous increase in all foreign prices. In the absence of a reaction
function of interest rates and nominal exchange rates, foreign prices provide a nominal anchor and all
nominal variables increase by 10 % in the long run, while real variables return to their baseline. The
other variant scenarios study the effects of a rise in the exchange rate, oil prices, world demand, public
expenditure, wages, taxes, the labour force and interest rates. Overall, in all variants, deviations from
the baseline level are relatively persistent after a shock. Future developments of the model should
therefore focus on the equilibrium correction mechanisms and the convergence towards the long-term
relationships. It is also planned to further develop the financial block.
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Introduction

Econometric modelling has undergone a great deal of change at the Banque de France in recent years?.
As in many other institutions, it became obvious that the quantitative approach to economic
developments could no longer rely on a single model. A model is by nature a stylised version of the
real situation and the level of detail provided for each area of the economy varies according to the
subject that the model is supposed to address. It would be unrealistic to attempt to build a model that
can provide equally accurate answers to all questions about future developments in the prices of goods
and services, the labour market structure, exchange rate dynamics, the role that expectations play and
optimal economic policy. Therefore, the decision was taken to develop a set of models, with each one
being designed for a specific purpose, even though the areas of application sometimes overlap.

Under these circumstances, the macroeconomic model is more specifically intended for making
medium-term macroeconomic forecasts that factor in the interactions between macroeconomic
variables. The projections are made twice a year over a two-to-three-year horizon within the context of
the European System of Central Banks, using a set of underlying assumptions shared by all of the
National Central Banks (ECB 2001). The assumptions underlying the forecasts include constant
nominal exchange rates and no change in economic policy. This explains why the version of the model
presented here does not include a monetary or fiscal impulse response function and why the nominal
interest rates and exchange rates are exogenous variables.

The Banque de France uses several models to make its macroeconomic projections. Short-term
projections up to three quarters ahead are in line with forecasts made using other models that are more
appropriate for this purpose. These models are based on calibrations of business conditions surveys
and they use high-frequency economic data (ISMA, 2000; Irac and Sédillot, 2002). A special
forecasting model is used for inflation of consumption prices (HICP). It produces forecasts that are
detailed and consistent with general macroeconomic forecasts (Jondeau et alii, 1999). The
macroeconomic projections are also conditioned on and consistent with public finance forecasts
(Adenot et alii, 2001; Bouthevillain, in progress). But the macro-econometric model is still the main
check on the plausibility of forecasts in this modelling system.

The rebasing of the National Accounts provided an opportunity for a respecification and re-estimation
of the previous version of the model, which was presented in Economie et Prévision (1998).> The
changes to the specifications were made to simplify the model and define its long-run properties more
precisely.

The specification of each model relies more or less exactly on the formulations of a number of
equations derived from economic theory. MASCOTTE, like many other projection models, is what is
commonly called a New-Keynesian model. Its Keynesian aspect stems from the fact that prices and
wages are somewhat rigid in the short run and the level of activity is determined primarily by demand.
Prices and wages are not fixed, but their short-run variations are too small to have any significant
influence on the macroeconomic equilibrium. In the longer run, the Keynesian aspect fades and
corresponds to key equations derived from neo-classical theory. If the short-run equilibrium is not
sustainable, prices and wages have to adjust gradually. Price and wage trends affect France’s
competitiveness with regard to the rest of the world, which affects both the level of exports and the
relative shares of aggregate supply coming from domestic output and imports. Price and wage
variations also affect the division of value added between wages and profits, which has an impact on
the financial situation of businesses, investment and, therefore, capital formation. Ultimately, it affects
the level of activity and the process lasts until a sustainable equilibrium is reached. More specifically,
the sustainability of the equilibrium is characterised by the stability of the unemployment rate in the
long run.

2 The previous version of the model was published in Economie et Prévision (1998). Later on, the re-estimated investment equation (base 1990)
was presented on its own in Irac and Jacquinot (1999).

3 The preliminary work for the re-estimation was carried out by Véronique Brunhes-Lesage and Franck Sédillot.




The development of such models has not kept pace with the most recent advances in macroeconomics.
In particular, despite the effort made in this direction with the new version of the supply block, or
consumption and investment behaviours, the model does not rely systematically on specifications
derived from agents’ optimisation programmes (‘““micro-foundations”), nor does it deal explicitly with
expectations. It still relies on block-by-block specification rather than a general equilibrium approach.*
These shortcomings stem mainly from the fact that using models for forecasting requires a degree of
consistency between the simulated results produced with the model and real economic data, as well as
stable equations. This requirement often conflicts with the use of equation specifications derived
directly from economic theory. Such conflicts are all the more likely to arise because macroeconomic
projections have to cover all macroeconomic areas simultaneously and consistently, even though no
truly unified and operational theory has yet emerged that simultaneously covers all of the following
areas: supply behaviour, consumption, capital formation, foreign trade, the labour market, price
formation and transfers between agents.

The main characteristics of the model

The model has 280 equations, including 60 econometric equations; the others are defining equations or
accounting identities.

The accounting framework for projections adheres very closely to the definitions in France’s system of
national accounts. The main agents are : corporations, households, government and the rest of the
world. Unincoporated corporations are aggregated with other corporations for their productive activity
and with households for their other transactions. Financial corporations are also aggregated with all
corporations for their productive activity, given that the production of financial services is no different
from the production of other services at the macroeconomic level. On the other hand, they are treated
separately in their role as financial intermediaries for income transactions, such as interest payment
flows. Non-profit institutions serving households (NPISHs) are primarily treated exogenously.

The real equilibrium is consistent with an explicit Cobb-Douglas production function. It is ensured by
the static homogeneity of the nominal variables. Wage formation follows a model of the behaviour of
the agents taking part in wage bargaining (wage-setting, WS°). The nominal anchor is provided by
foreign prices, since the model does not have an impulse response function and the nominal exchange
rates are exogenous variables. Nominal variables and real variables alike adjust sluggishly to shocks.
Adjustment speeds have been estimated and are in line with the apparent average behaviour observed
over the last twenty years.

The first part of this paper presents the supply block, wage formation and the employment-
unemployment relationship, demand price and foreign trade equations, final demand components and
foreign trade. The second part presents the variants for analysing the properties of the model.

4 See, for example, Jacquinot and Mihoubi (2000, (2003) about this type of macroeconomic modelling for France.

3 This work is in line with that of Layard and Nickell (1991).




OVERVIEW OF THE MODEL
The overall structure of the model is as follows:

Goods and services equilibrium
Y=C+IL+FBCF+AS+X-M

Supply block

K = K(Y,Ck /W) determination of capital stock (investment can be derived from the equation)
FBCF =K —(1-0)K_)). To simplify the presentation, we assimilate total value added with GDP
here.

L=L(Y,Ck/W,Eff) labour demand

P=P(Y,Ck/W,Eff’) value-added price, which depends on capacity utilisation rates in the short run
Eff =hp(Y / L*xdht), where hp is a filtering operator

with:

Y : value added (or GDP, by assimilation)

Ck : cost of capital

W . private sector wage

Eff : exogenous trend in per-capita labour productivity

K : capital stock

L : wage earners and self-employed in full-time equivalent
O : obsolescence rate

Wages
W =W (Pc, Eff ,U, CS) private sector wage equation

where:

U : unemployment rate

CS : tax-contribution wedge
Pc: consumption prices

Employment, unemployment
U =(L° —L)/L° unemployment rate (accounting identity)
L° =L°(Y, L, POPAG) labour supply, which depends on the population and the participation rate

where:
POPAG : working-age population
L® :labour force

The combined dynamics of the supply block and the wage equation (“price-wage system”) determine
the equilibrium unemployment rate: disequilibrium in the division of value added between wages and
profits (lower profit margin) leads to an increase in the unemployment rate.
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Prices and deflators®

Ck =CK(TL,0,p, ) cost of capital

Pq = f (P, Pci) output prices, used in foreign trade price equations’
Px=wln Pg+(1-w)In P e : export prices
Pm=aPp+(1-a)P, e : import prices
InPc=A,InP+(1-A,)In Pm : consumption prices (ex. tax)
InPi=A, InP+(1-A,)InPm :investment prices (ex. tax)

where:
TL :long-term interest rate
TC : short-term interest rate

P, : price of the capital stock

e : nominal effective exchange rate

Demand block
C =C(RDB, Pc,ATres,TC) : household consumption

X = X(Mond, Px,eP,)) : exports of goods and services

M =M (Dem, Pm,P,) : imports (energy/goods and services excluding energy)
IL =IL(RDB,TL, Pc, Pi) : Household residential investment
As = S(Y,TC) changes in inventories

where:

ATres : changes in cash credit in real terms
RDB : real disposable income

Mond: real world demand

Dem: weighted domestic demand

% The GDP price is determined in several stages (see the accounting framework for the model):

Real GDP = C+FBCF+IL+AS +X-M in real terms

Real VA =real GDP —real VAT - real customs duties

Nominal VA = real VA x p (value-added price)

Nominal GDP = nominal VA + nominal TVA + nominal customs duties

GDP price = nominal GDP/real GDP

Nominal GDP components = Real components x demand price including taxes, with the tax-inclusive demand price being defined on
the basis of the demand price before tax, for example: Pewe = P (1 +7, ) , since the 7, for each of the demand components are
exogenous.

AStock price by the balance (nominal AStock = nominal GDP — other nominal GDP components)

7 A new variable for the production price of goods has to be included because France’s foreign trade is highly specialised in exports of goods
and the value-added price includes the prices of both goods and services. Otherwise, France would be qualified as a “price taker”, in the
sense that the price of exports would depend solely on competitors’ prices, with no variation in price mark-ups.




Agents’ accounts

RDB =WL — CSS + PREST —T + INT : households’ disposable income
Public finances

T =T(Y,r)taxes and social security contributions

G = G(Y, L, Pc) public expenditures

Financial sub-block?®
ATres = CDm(RDB,TC, Pc) : cash credit to households

Long-run equilibrium growth path

Employment growth on the equilibrium growth path depends on the population (L° ), taking into
account the equilibrium unemployment rate, which, in turn, depends on the trend growth rate of
apparent labour productivity. The nominal variables depend on the exchange rate, which is considered

to be an exogenous variable, and they grow at the same rate as foreign prices (p,, )

Notations for the variables in the model (logarithms of variables are denoted in small letters)
C : households’ real consumption
C, :total cost of capital

C tmat - cost of capital for equipment
C bar - cost of capital for buildings

CRT : outstanding cash credit to households
CS :social security wedge

CUT : unit labour cost in business sector
DHS : total demand excluding inventories
Durée : weekly hours of work

E : technological progress (TFP)
EMPTOT : total employment

G : government housing benefits

11 : households’ real housing GFCF

K : total capital stock of business sector (K, capital stock of firm 1)
Kmat : capital stock in equipment

Kbat : capital stock in buildings
L : business sector employees (full-time equivalent)

8 Future versions of the model will attempt to include a more comprehensive financial block based on preliminary work by De Bandt, de
Belleville and Vazeille (2001), de Belleville and Fonteny (2001), and De Bandt and de Belleville (2002). The model also includes an analysis
of the various sectors’ net interest flows.
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(Notations for the variables in the model, continued)
P : value-added price of business sector
P : price of inputs

P : price of imported inputs
P, . :price of imported commodities
P, ..o+ oil price (Brent) in euros

Pc : price of household consumption

Pi : price of business sector equipment and buildings investment
Pil : price of housing investment

Pm : price of imports ( Pm, : price of imports of product i)

Px : price of exports ( Px, : price of exports of product i)

Pm’" : price of competitors for imports (on the domestic market)
Px" : price of competitors for exports (on export markets)
Pq : domestic output price ( Pg,: domestic output price of product 7)

Pt : price of total business sector investment

PDH : demand price excluding VAT (consumption or investment)

PIB : real gross domestic product

PRODT : actual apparent labour productivity

POPBIT :1LO labour force

POP2564 : working-age population, 25 to 64 years old

R : real gross disposable income of households (adjusted by the consumption deflator)

AStocks : real variations in stocks and objects of value

TC : three-month interbank interest rate

Texo : rate of exemptions from social security contributions on unskilled labour

TL : ten-year bond yield

TLR : real bond yield (adjusted for the year-on-year change in the household consumption deflator)
TUC : capacity utilisation rate

W : total per capita wage cost (gross/gross terms)

Y :business sector value added (Y, : value-added price of firm 7)

a : elasticity of import prices to output prices (1 — @ : elasticity to export prices of competitors on the
domestic market).

G : elasticity of export prices to output price (1—ca : elasticity to export prices of competitors on
foreign markets).

A : elasticity of final demand prices to the value-added price (1—A : elasticity to import price).

¢ : elasticity of output price to the value-added price.

[3 : capital share in business sector value added

N : elasticity of demand to prices in the market for goods

U : Price mark-up in the market for goods (& =(1-1/7)"")
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1 Part one: the main equations of the model

1.1 Supply block

The Mascotte model has a supply block in which a production function is specified. This specification
makes it possible to formulate explicit long-run theoretical targets for factor demands. It also makes it
possible to formulate a long-run equation for setting producer prices (PS) to anchor the determination
of the price-wage system. Combined with a wage-setting equation (WS), the price-setting equation
determines the rate of structural unemployment and then uses Okun’s law to derive the output gap.
The specification of a production function increases the consistency with which the model is written.

The general approach is inspired by the “new Keynesian approach” proposed by Blanchard and Fisher
(1989) for dealing with nominal rigidities and by the “micro-macro” models that propose micro-
foundations for cycles in the short run while specifying a long-run equilibrium inspired by neo-
classical economics. For this purpose, firms have price-setting power under monopolistic competition.
The economy has n goods (i =1,...,n ). Each good is produced by one monopolistic producer, but can
still be substituted for the other goods. If we take a representative consumer with a CES utility
function, the maximisation of the consumer’s utility, subject to an income constraint, means that, if
there are a large number of goods, the demand function for each good is iso-elastic. In the short run,
and since » is fixed, profit maximisation by each firm leads to an identical equilibrium price for each
product, assuming products are made using the same technology, with a given cost of labour and a
given cost of capital (Benassy, 1991). Under symmetrical equilibrium, each firm i produces the same
quantity of the good and makes the same profit. This means that the degree of competition is measured
by the price mark-up that firms apply to their production costs.

The characteristics of the production function depend on the assumptions with regard to returns to
scale, integration of technological progress, the number of factors of production and their
substitutability. Technological progress is assumed to be Harrod-neutral, meaning that it increases
labour efficiency only. This enables us to ensure that the production function is consistent with a
steady-state long-run growth regime. In order to limit the apparently unlimited choice of functions that
could be tested, we imposed constant returns to scale on the economy. We justify this assumption by
considering that it should be possible to replicate identical production units under optimum
circumstances.’ This assumption alone restricts the production functions that can be used to functions
that are homogenous of degree one. To keep the model relatively simple in terms of its specification
and use, particularly for forecasting, we have limited the number of factors of production to three:
employment and capital stocks in equipment and buildings. Some quite recent work has once again
shown the value of distinguishing between capital stock in equipment and capital stock in buildings
when modelling investment.'® The two types of capital stock may be assumed to be complementary, as
investment in building often precedes investment in equipment. Finally, after re-examining the value
of the elasticity of substitution between capital and labour, which plays a critical role in the long-run
specification of the model, we have put it at one."

® See Economie et Prévision (1998).

10 See Irac and Jacquinot (1999). This distinction was already made in the OFCE Mosaique model and previous versions of the Banque de
France model. See Cette (1992) in particular.

' De Bandt and Rousseaux (2002) also opted for this choice, as did Baghli, Cette and Sylvain (2003) implicitly. Elasticity of substitution
measures the long-run effects of a rise in interest rates on capital productivity, or of a fall in the cost of labour on employment. It also
determines the direct long-run effect of technological progress on employment by being different from 1 or not.
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1.1.1 The choice of production function: the elasticity of substitution between
capital and labour

Most macro-econometric models use a Cobb-Douglas production function that assumes that the
elasticity of substitution between factors, which is usually written
o = A log (K /L )/ A log (w / ck ),is equal to one. Turner et alii (1996) propose using a
Cobb-Douglas specification for all G7 countries except Japan, but without providing any empirical
justification for this choice. The measurement error relating to the users’ cost of capital makes it
difficult to determine the elasticity of substitution between capital and employment (Dormont, 1997).
Therefore, some authors (Bolt ef alii, 2000) use the employment equation to determine the elasticity of
substitution and then impose this elasticity in the capital demand equation. In many cases, it can also
be calculated on a case-by-case basis using panel data (Allard-Prigent et alii, 2001).

The following table supplements the survey in Gautier (1997) by showing the most recent results for
France, along with the results reviewed by Maermesh (1993). The table shows the uncertainty
surrounding the measurement of elasticity of substitution between capital and labour, which ranges
from 0 to 1.1, depending on the authors.

Study/model Type of data Elasticity of substitution
Hamermesch (1993) International literature survey Around 1
Dormont (1997) Aggregated data (manu. sector) Between 0.5 and 0.8
Sector data (manu. sector) 1
Individual data (manu. sector 1.1
firms)
Legendre and Le Maitre (1997) Individual data (firms) Near 0

Crepon and Giannella (2001)

Individual data (firms)

Between 0.4 and 0.6

Bolt and Van Els (2000) Aggregated data 0.7
M¢ésange model (2000) Aggregated data 0.4
OFCE model (2002) Aggregated data
ECB multi-country model (1998) Aggregated data 1

In order to determine the value of this elasticity of substitution, we solved the firms’ optimisation
programme using a translog production function, which is a Taylor expansion of any production
function that incorporates the assumptions of constant returns to scale and Harrod-neutral
technological progress.

There are several errors in the measurement of the users’ cost of capital that influence the supply block
production function parameters, and more specifically, the elasticity of substitution.”? The absolute
level elasticity of substitution therefore depends on the choice of interest rate or the way investment
price expectations are formulated. Nonetheless, our estimations provide an order of magnitude for the
elasticity of substitution between capital and labour, which is seems reasonable to put at 1.

The series used in this section relate to the whole business sector (financial, non-financial and
unincorporated corporations). The production of financial services is hence considered like the
production of any other services. The only exception is the profit measure used below, which is
restricted to non-financial and unincorporated corporations, since the role of interest payments for
financial corporations, cannot be treated like those of the other sectors.

After preliminary considerations, the elasticity of substitution has been assumed to be unitary. The
production function is hence Cobb-Douglas, with usual notations:

Y = 4K P (EL)™* (1.1.1)

12 See Appendix 1 for the determination of the elasticity of substitution between capital and labour.
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The solution of the firms’ optimisation programme leads to:

_ pPY
UCk

;= 0-B)PY
uw (1.1.2)

P ()

1.
with £ =(1—-—)"" being the price mark-up and 77 the price elasticity of demand.
7

In logarithmic form:

k=y=(c, -p)+m(8)-1n(x)
I=y-(w-p)tin(-p8)-In(u) (1.1.3)
p=0-8)w-e)+Bc, -Bm(B)-0-8)n(-8)+n(u)-a

Since building investment is seen as a complement to equipment investment, the users’ cost of capital
will be defined for equipment only as:

P, -P.,
Ckmat :Ptimat E+5mat _l M (114)
mat | g 40 P

t—4,imat

Using the Cobb-Douglas specification, it is easy to express the coefficients as functions of structural
parameters. If Sk denotes the capital share and S, the labour share, then:

s, =P.g =17F (1.1.5)
U U
hence: , = 1 - Sk
H S +SL°'B S, +S,

The average values of 1 and 8 over 1978Q1-2001Q4 (1.28 and 0.26 respectively) computed in this
way are very close to the ones obtained from the FIML estimations of the system (1.1.3) (1.28 and
0.27 respectively). g and £ can then be fixed to these values with some confidence. Labour-
augmenting technical progress (e) is measured on the basis of apparent labour productivity, taken from
a moving average over the preceding 2 years. With respect to an exogenous time trend, this
formulation allows for possible productivity shocks, and it is especially tractable as regards the
implementation of the 35-hour week.

These values are used to determine the long-run relationships, which are then used as the basis for
estimating the short-run dynamics.
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1.1.2 Employment equation

For the sake of simplicity and to make the model easier to use for forecasting, the employment
variable that we use is the number of business sector employees. We do not break the variable down
by sector, for example into manufacturing and non-manufacturing sectors. Self-employment is
considered to be an exogenous variable. The labour factor can be measured in two ways: hours worked
or number of employees. Modelling labour in hours worked implies that the elasticity of per capita
productivity to hours of work is equal to one. On the other hand, if we consider headcount only, we
assume that the weekly hours of work have influence on productivity. The weekly hours of work do
not appear to be significant when added to the non-calibrated parameters of the employment equation
in the long-run target. Therefore, we merely add a contemporaneous variation of weekly hours of
work to the short-run dynamics of the employment equation. This variation is significant, but it could
successfully be replaced by two dummy variables in 1982Q1 and 2000Q1, which would correspond
roughly to the reductions in the statutory workweek. With the exception of these two brief periods, the
variations in hours worked and number of employees are very similar.

Quarterly variations in employment and hours worked

.012

.008 -

.004

.000 -,

-.004 -

-.008 -

-.012

— T T T
1980 1985 1990 1995 2000

‘ ---- Hours worked - Headcounii

In the long run, the equality between the marginal labour cost and marginal revenue means that real
wages depend on labour productivity, in accordance with the firm’s optimisation programme (1.1.3.b).

[=y=(a=p)+in(l-f)-In(u)
Short-run dynamic is:

B(L)AI = b, + B,(L)Ay + B,Atuc + B,Adurée+ plll_, —y_ +w_, — p_)) (1.1.6)

16



Employment equation estimation results

Al 1978q3-1996q4 1978q3-2001q4
Coefficients | t-stat | Coefficients | t-stat
AVA 0.960 7.50 0.916 8.19
N> -0.470 -2.74 -0.449 -3.05
AVES 0.226 2.02 0.241 2.50
Ay 0.091 3.61 0.090 4.03
Ay 0.051 1.89 0.057 2.33
Atuc, 0.026 1.18 0.032 1.68
Adurée -0.160 -1.93 -0.144 -2.20
p -0.012 -2.12 -0.011 -2.29
Dumosrs.o14 0.001 1.66 0.001 2.74
by -0.007 -2.35 -0.007 -2.55
Ser 0.12% 0.11%
DW 1.98 1.97
R2 0.87 0.91

The gradual adjustment of employment to activity tracks the productivity cycle. A temporary increase
in value added leads to a 0.9% increase in productivity in the short run, but the effect is cancelled out
in the longer run as employment gradually adjusts.

Capacity utilisation rates without new hires can capture a substitution effect between labour and
capital: tighter capital leads to an increase in employment.

Cost variables, such as real wages and the social-security-and-tax wedge, do not have a significant
influence on employment in the short run. Nevertheless, the inclusion of a dummy variable from
1993Q3 can be seen as a very rough modelling of employment policies implemented since that period.
13 The dummy variable is equivalent to a lasting effect on the level of employment and a temporary

effect on its rate of growth. The rate of employment growth is determined by the steady-state growth
rate of the labour force.

Dynamic simulation of business sector employment levels
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13 The date of 1993Q3 is determined econometrically with a break test.
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Business sector employment elasticities'*

After... 1 quarter 1year 2years 5years Longrun
Value added 0.09 0.40 058 0.79 1.00
Cost of labour 0.00 -0.06  -0.18 -0.50 -1.00

1.1.3 Equipment investment equation

KMAT: changes in stocks
Y: Gross domestic product
1 . Ckmat s : :
CKRL = 3 —p : real users’ cost of capital — moving average
i=0 =i
Primar: €quipment investment deflator.

P: value added deflator
PROFIT: (gross operating surplus — taxes) / value of the capital stock
TUC: capacity utilisation rate

The long-run target is written like equation (1.1.3 a) applied to capital stock in equipment:

kmat =y = (¢, = p) +1n(5) —In(u)

The obsolescence rate is assumed to be constant. Under these circumstances, the accumulation rate in
level is written the same way as variation in capital stock. The noteworthy changes from the former
model specification are (i) the fact that the obsolescence rate is an exogenous variable, whereas capital
stock had previously been calculated by depreciation with sudden death, (ii) the inclusion of the users’
real cost of capital in the short-run dynamics and long-run target, and (iii) writing the accumulation
rate as a level and not a variation, which makes it possible to consider an accelerator effect.

14 All of the dynamic elasticities presented in this way are calculated by simulating the shocks in 1980Q1.
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Dynamic simulation of business sector investment in equipment
(quarter on quarter change in %)
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With the introduction of a smoothing of the logarithm of Ck over 2 years deflated by p, meaning the
variable ckrl, the dynamic equation is:

Equipment capital stock, business sector: estimation results

B(L)Mkmat = by + B,(L)Ay + B,(L)A(ckrl) + By(L)AProfit + B,(L)ATUC

+ p(kmat_, = y_ —ckrl_,)
Nkmat 1981q1-1996q4 1981q1-2001q4
Coefficients | t-stat | Coefficients | t-stat
DNkmat 0.6435 5.38 0.7260 6.81
DNkmat., 0.1711 1.66 0.1117 1.18
Ay 0.0557 5.22 0.0528 5.16
N ck; -p)) -0.0012 -1.58 -0.0011 -1.48
AProfit4 0.0010 0.77 0.0021 1.59
ATUC 0.0129 3.52 0.0112 3.49
0 -0.0014 -2.50 -0.0014 -3.00
by -0.0011 -2.29 -0.0011 -2.08
Dumoors 0.0018 2.26 0.0013 1.82
Ser 0.05% 0.05%
DW 1.88 2.03
R2 0.97 0.97

The profit variable is hardly significant, but we consider it as poorly estimated rather than non-
significant. This might be because the share of firms facing financial constraints changes over time.
The profit rate actually increases with the accumulation rate during the eighties, but does not
contribute to the fall in the accumulation rate in the early nineties, which is explained by the fall in
activity instead. At the end of the sample, the profit rate regains some explanatory power with regard
to investment developments.
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Elasticities of equipment investment

After ... 1 quarter 1 year 2 years 5 years Long run
Value added 1.05 1.73 1.70 1.2 1
Real user’s cost 0.00 -0.032 -0.07 -0.15 -1
Profit 0.00 0.05 0.03 0.016 0

1.1.4 Building investment

Building investment is treated as a complement to equipment investment, but the ratio of equipment
capital stock to building capital stock has followed a downward trend for 30 years. The specification

takes these features into account:

Building capital stock, business sector: estimation results

B(L)Dkbat = b, + B, (L)Mkmat +b,t + b, Lkbat_, —kmat_, )

Akbat 1972q1-1996q4 1972q1-2001g4

Coefficients | t-stat | Coefficients | t-stat

Akbat 0.7735 25.12 0.8060 32.37

Dkmat 0.0542 8.02 0.0455 10.59

bo 0.0063 3.49 0.0036 2.84

b, 3.2 107 -3.89 -1.9 10 -3.35

b, -0.0042 3.16 -0.0022 2.37

Dumgar; 0.0003 2.71 0.0003 2.79

Dumgsti -0.0005 4.11 -0.0005 -4.51

Dumgsr1.9574 0.0002 4.36 0.0002 6.35

Ser 0.01% 0.01%

DW 1.86 1.83
R2 0.98 0.99
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Dynamic simulation of business sector investment in buildings
(quarter on quarter change in %)
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1.1.5 Capacity utilisation rate equation

The investment and employment equations imply that the capacity utilization rate (TUC) is an
endogenous variable. We considered two long-run targets. The first represents a deviation from the
long-run capital productivity trend, adjusted by the ratio of investment prices to value-added prices.
This adjustment is due to the downward trend in real capital productivity over the 1978Q1-2001Q4
period, whereas nominal capital productivity was more stable. Investment primarily represents
investments in manufactured goods, which account for around 70% in real terms. The prices of such
goods showed a much smaller increase than the prices of other goods. This long-run target did not
seem to be significant.

The second long-run target stems from rewriting the production function and adjusting the capital
stock for the capacity utilisation rate. This target seemed to be significant, but it had the wrong sign.
Furthermore, it did not make any appreciable difference to forecasts compared to a simpler equation
that regressed the capacity utilisation rate on lags of itself and the lagged values of variations in value
added. Therefore, we chose this formulation and wrote it in the form of:

B(L)tuc =b, + B, (L)Ay (1.1.7 a)

The presence of a constant in this equation enables us to interpret it as a deviation from the respective
averages of each of the variables, or:

B(L)(tuc - tuc) = B, (L)(By - By) (1.1.7b)

The capacity utilisation rate dips below its average, signalling tightness on the goods market, when

effective growth ( Ay ) dips below its average ( Ay ) too.!s

15 This means that the simulation of a structural shock to the growth potential of the economy in this model requires the simulation of a
shock to the constant by in this equation as well, in order to leave the long-run value of the capacity utilisation rate unchanged.
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Capacity utilisation rate equation
(Manufacturing sector, Banque de France)

B(L)tuc =b, + B, (L)Ay

Tuc 1979q1-1995q4 1981q3-2001g4
Coefficients t-stat Coefficients t-stat
tuc, 1.2691 12.19 1.324 13.68
tuc,, -0.1998 -1.23 -0.244 -1.56
tuc; -0.4668 -2.81 -0.435 -2.69
tucy 0.3012 3.03 0.264 2.82
Ay 0.5046 4.66 0.525 5.48
Ay 0.4860 3.93 0.354 3.20
Ay, -0.0122 -0.10 -0.119 -1.11
JANES 0.1618 1.27 0.083 0.73
Ay 4 -0.3274 -2.73 -0.264 -2.54
Constant -0.019 -3.16 -0.018 -3.21
Dumgzr -0.010 -2.13 -0.009 -1.85
Dumgsr -0.010 -2.07 -0.011 -2.24
Dumgers -0.013 -2.67 -0.013 -2.68
Dumgrro 0.019 3.60 0.018 3.63
Ser 0.6% 0.5%
DW 1.93 2.16
R2 0.93 0.977

Dynamic simulation of the capacity utilisation rate
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When we consider the capacity utilisation rate as an endogenous variable and look at the building
investment equation, we find a maximum accelerator effect of 1.9 after one year:
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Elasticities of total business sector investment

After... 1 quarter  1year 2years 5years Long run
Value added 1.1 0.89 0.80 0.01 1
Real user’s cost -0.025 -0.05  -0.11  -0.26 -1
Profit rate 0.00 0.04 0.03  0.015 0

1.1.6 Value-added price equation

The theoretical specification of the supply block could also lead us to adopt a long-run target for the
value-added price equation in the form of a factor price frontier' according to equation (1.1.3 c¢).
However, for forecasting purposes, we prefer to use an equation specification where the long-run
elasticity of the value-added price to unit wage costs is equal to one.

B(L)p = b, + B,(L)Acsul + B, (L)uc + p(p_, —csul_,)  (1.1.8)

The long-run target of the equation can be seen as another way of writing the long-run employment
equation, or else the result of the optimisation programme in which the firm or the entrepreneur
considers that the stock of capital is fixed in the short run. This equation provides greater stability for
the price-wage system. Compared to a total factor cost equation, it limits the effect of interactions
between investment prices and value-added prices, which are linked by the way the users’ cost of
capital is written.

In the short run, changes in the value-added price depend on its inertia, wages adjusted for
1
productivity smoothed over two years (csul, or w, +/, —§Zizl (y,_j —l,_j)), and the capacity

utilisation rate (fuc).

Thus, the value-added price adjusts in different ways to unit wage cost components: adjusting rapidly
to wage increases, but more gradually to productivity increases, since they are smoothed over two
years. The capacity utilisation rate shows the more rapid increase in businesses’ price mark-up in a
high-growth regime subject to supply constraints. Tightness on the labour market has only an indirect
influence on price-setting, though its effect on wage-setting.

Furthermore, we have imposed dynamic homogeneity of prices to unit wage costs so that the
equilibrium unemployment rate is not dependent on the level of inflation.

16 See Appendix 2 for such a specification.
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Results of the estimation of the value-added price equation (base 95)
Long-run target: unit wage costs

Ap 1972q2-1996q4 1972q2-2001q4
Coefficients t-stat | Coefficient t-stat
S
Ap., -0.136 -1.60 -0.134 -1.75
Ap_3 0.269 constrained 0.269 constrained
Ap.s 0.287 4.23 0.290 4.72
Acsul 0.303 3.79 0.295 4.28
Acsul 4 0.277 3.28 0.281 3.86
tuc. 0.070 3.62 0.070 4.07
P -0.032 -2.04 -0.031 -2.24
by 0.029 2.65 0.028 2.94
Dum823 -0.017 -3.53 -0.018 -3.90
Dum861 0.015 3.09 0.015 3.38
Dum93 0.007 2.74 0.007 3.00
Ser 0.5% 0.4%
DW 1.96 1.95
R2 0.83 0.86

Dynamic simulation of value-added price (year on year change in %)
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Elasticities of the value-added price to

After... 1 quarter 1year 2years 5years Long tun
per capita compensation 0.29 0.62 090 1.10 1.00
utilisation rate (¥) 0.00 023  0.61 1.69 2.63

(*) semi-elasticity

1.2 Determining wages

The price-wage system is a critical component of any macro-econometric model and has a
preponderant influence on the long-run equilibrium of the model. The usual structure consists of a
wage equation that expresses workers’ pay aspirations and a system of price equations that
summarises the price mark-up that firms apply to output costs (factor costs, input costs and taxes).
Generally speaking, empirical price models and wage models both rely on an error-correction
specification where the target is similar to a mark-up applied to the unit output cost for prices and
similar to a long-run share of value added for wages.

The implied challenge in determining the wage equation properly is to compare the equations making
up the price-wage spiral to define an equilibrium unemployment rate that corresponds to a reference
situation where inflation is stable and optimum use is made of productive resources. This structural
unemployment rate (non-accelerating inflation rate of unemployment or NAIRU) is an indicator of
labour market conditions and, thereby of potential inflationary pressures. It is a key piece of
information for any central bank in its conduct of monetary policy. For example, a situation where the
unemployment rate falls below its steady-state value in most of the euro area countries would
eventually lead to inflationary pressures and a loss of competitiveness. This could trigger intervention
by the European Central Bank.

In addition to its repercussions for economic policy, the formulation of a wage curve in the Mascotte
model enables us to explain specific issues, such as whether accounting for past wage disequilibria can
introduce a mean-reverting process, the respective roles of terms of trade and productivity gains, and,
more specifically, how taxes on labour affect compensation levels and thereby employment levels.
Tax on the labour factor is considered to be one of the major causes of high unemployment. In Europe,
and in France in particular, governments have introduced a series of measures aimed at reducing the
relative cost of unskilled labour through exemptions from social security contributions on low-wage
jobs.

The first subsection (1.2.1.) starts by presenting the results of estimations of the wage aspiration curve

used in the model. Subsection 1.2.2. then presents the evaluations of the NAIRU and the output gap
that results from this equation, taking into consideration the price equation estimated in section 1.1.

1.2.1 Estimation of the wage aspiration curve

This section summarises more detailed work on re-estimation of the wage equation in the Banque de
France macroeconomic forecasting model (see Baghli, 2003)."” On the basis of a macroeconomic

17 This work provides as clear a picture as possible of the role that the social security wedge plays in wage formation by estimating two
alternative specifications for the wage equation that can be used for running variant simulations. The first alternative model does not
distinguish the social security wedge from net compensation in the long run (wage bargaining focusing on gross/gross wages). The second
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specification that reconciles the Phillips curve approach (equation where all of the variables, except
the unemployment rate, are growth rates) and the WS-PS model (level equation based on more
elaborate micro-foundations), we estimate wage dynamics over the 1972Q3-2001Q4 period (expressed
as per capita wage cost deflated by the value-added price) using an error correction model that
includes the terms of trade (measured as the ratio between consumption prices and value-added
prices), apparent labour productivity (per employment unit) and the unemployment rate as the long-
run determinants of real wages. In short, this re-estimation is based on the following econometric
equation (expressed as per capita wage cost deflated by the value-added price):

B(L)A(w = p_,)=b, +B, (L)A(pe = p) + B, (L)dprods + B, (L)Acs

1.2.1
+ B4(L)AU—1 + BS(L)AZP + p(W—l = pc_y —byprodt_, —bycs_ +b4U_2)+£ ( :

where £ is assumed to be an independent and identically distributed error term.

The social security wedge, denoted CS, corresponds to all of the social security contributions that
explain the difference between the cost of labour paid by the employer and the net wage of the
employee:

CS = Gross/gross wage _ 1 +tcse _ 1 +tcse
Net wage (1 - tcss)(l - tcsgrds) 1 —tcss —tesgrds

(1.2.2)

where tcse is the rate of employer’s social security contributions, tcss is the rate of employee’s social
security contributions and tcsgerds is a composite rate that is the sum of the “adjusted” rates of the
social security surcharge (CSG) and the social security debt reimbursement levy (CRDS).

Including the social security wedge enables us to see to what extent workers consider these
contributions as pure taxation or else as deferred income (in the form of retirement pension
contributions), health and unemployment insurance premiums and/or a contribution towards financing

a future supply of public goods.”® Since 10g(W)=w= w" +cs represents the logarithm of the
nominal labour cost, then if b, =0 it means that workers consider net wages and deferred benefits
(pensions) or potential benefits (health and unemployment insurance) to be perfect substitutes, see
Cotis and Loufir (1990), Collard and Hénin (1994), and Bonnet and Mahfouz, (1996). On the other
hand, if the coefficient is equal to one, it means that workers consider the social security wedge to be
pure taxation, which means that they bargain in terms of net wages and not total labour cost (Cotis,

Me¢ary and Sobczak, 1996; L'Horty and Sobczak, 1996 and 1997; L'Horty and Thibault, 1997;

Mésange macroeconomic forecasting model of the Ministry of Finance Forecasting Directorate, 2001)
19

We tested the constraints b, = b, =1 in order to define an economically consistent econometric long

run. The specification of the wage equation enables us to determine the target value of the real net
wage, with regard to labour productivity and pressures on the labour market. The mean-reverting
process towards this long-run target stabilises the division of value added in the long run in the explicit

alternative equation incorporates a social security contribution exemption rate, which means that it accounts for the impact that successive
cuts in social security contributions on low-wage jobs have had on per capita wage costs and, thus, on employment.

In order to identify wage-earners’ different resistance behaviours to different pay deductions (especially different social security
contributions), several attempts were made to estimate equations including a disaggregated social security wedge in the long-run target.
Every single attempt, however, failed to produce statistically acceptable or economically coherent results.

This work actually refers to the tax and social security wedge, which includes income tax (and thus, incorrectly, some direct taxes on income
other than wages), whereas our definition refers solely to employers’ and employees’ social security contributions, the social security
surcharge (CSG) and the social security debt reimbursement levy (CRDS). See Appendix 3 for the calculation of the social security wedge.
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form of a norm for wage earners’ purchasing power, which means that pay bargaining focuses solely
on net wages. When we use nonlinear least squares to estimate the constrained wage aspiration curve,
we get the results shown in the table below.

NLS estimations of the constrained wage equation (b, =b, =1)

1972Q3-1996Q4 1972Q3-2001Q4
A(W - p—l)
Coef. t-Student Coef. t-Student
b, -0.02 2.4 -0.03 -3.5
Azp 0.66 8.7 0.65 9.2
A(pc—p) 0.31 4.0 0.29 4.0
A(pe - p), 0.21 2.5 0.21 2.7
Afcse 1 - 1 Z
AZU_I -0.91 -4.0 -0.77 -3.9
P -0.04 -3.7 -0.05 -4.9
U, -4.5 -4.2 -3.9 -5.6
DUS8302 -0.004 -1.2 -0.005 -1.3.
DU99g2 -99g4 - - -0.004 -1.8
DU8303-0104 -0.003 2.4 -0.004 -2.0
SER 0.37% 0.35%
Dw 1.51 1.42
R?2 0.85 0.80

DUB3Q?2 and DU99¢g2—-99g4 are dummy variables equal to one in the second quarter of 1983

and the second and third quarters of 1999 respectively, and equal to zero at other dates. These dummy
variables are intended to account for the periods when wage indexation was temporarily eliminated.
On the other hand, the dummy variable DU8303 —0104, which is equal to one starting in the third

quarter of 1983 and equal to zero before that, reflects a break in the level of wage growth.?

The statistical significance of the mean-reverting process means that the null hypothesis of no
cointegration is rejected. Thus, the level term in the model with the social security wedge clearly
illustrates a long-run target that is expressed in terms of the real net wage, with regard to labour
productivity and tightness on the labour market. The long-run semi-elasticity of wages to the
unemployment rate (expressed in percentage points) is estimated at 3.9%. This means that an increase
of 1 percentage point in the unemployment rate leads to a 3.9% decrease in wages in the long run. This
order of magnitude is close to the 4% result obtained with the Mésange macroeconomic model of the
Forecasting Directorate, but it seems to be less in line with the econometric conclusions of Cotis,
Me¢éary and Sobczak (1996) or L'Horty and Sobczak (1997), even though the latter were also derived in
a WS-PS framework that imposed the assumption that the social wedge is linked to the cost of labour

(b; =1) or to be derived from the econometric estimation (b, =1), and which led the authors to
consider that pay bargaining focuses on the real net wage.

20 The disinflation policy instituted in 1982 and its gradually increasing impact through the nineteen-cighties and early nineteen-nineties
provides one explanation for this break in the level of compensation, but it would seem that this dummy variable really represents a change
in the behaviour of the parties involved in wage bargaining, with a decrease in the bargaining power of workers and/or a greater preference
for promoting employment. This explanation has been borne out by recent studies of wage developments in France (Blanchard, 1997 and
2000; Estevao and Nargis, 2002).
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In the short run, the lagged difference of the unemployment rate is intended to capture the effects of
labour market rigidities that account for a degree of persistence of unemployment (hysteresis). In
addition, the introduction of the second difference, rather than the first difference, is aimed at
accounting for the impact that periods of exceptionally fast rises or falls in unemployment have on
wage bargaining.

Labour productivity gains are not included because they are not statistically significant. This is in line
with all of the applied econometrics work done on wage formation in France (Collard and Hénin,
1994; Bonnet and Mahfouz, 1996; Cotis, Méary and Sobczak, 1996; L'Horty and Sobczak, 1996 and
1997; L'Horty and Thibault, 1997; Mésange model of the Forecasting Directorate, 2001) as well as the
work on the primary distribution of income (Cotis and Rignols, 1998; Prigent, 1999, Mihoubi, 1999;
Baghli, Cette and Sylvain, 2003).

In addition, when we introduce the term Azcse (employers’ contributions), it means that, in the short
run, wage earners bargain in terms of their gross compensation, rather than in terms of their
gross/gross compensation (meaning compensation including the employees’ but not the employers’
social security contributions) but, in the longer term, wage earners base their pay bargaining on a
compensation norm expressed in terms of net wages (meaning after employers’ and employees’ social
security contributions). The equation includes a domestic terms of trade indicator, defined as the ratio
of the consumption price to the value-added price, to account for disparities between consumption
price inflation and changes in value-added prices stemming from the distinct content of imported
goods. The difference in points of view between wage earners, who naturally value their purchasing
power in terms of consumption prices (which are more directly sensitive to import prices), and
employers, who reason in terms of the value-added price, can give rise to pressures during wage
bargaining in the short to medium run. More specifically, during a major oil shock, the linking of
wages to consumption prices, which were driven up by higher energy prices, caused an increase in the
share of wage costs in value added during these two subperiods. As Cotis and Rignols (1998), Prigent,
(1999), Mihoubi (1999) and Baghli, Cette and Sylvain (2003) asserted in the case of France, Germany
and Japan, this wage resistance is the expression of a conflict about the distribution of the fruits of
growth (“mark-up war”, Bean, 1994). It is often cited in empirical work as one explanation for the
persistence of the effects of terms of trade shocks on the wage share and thereby on the NAIRU (see
following section).

Elasticities of the nominal labour cost

After... 1 quarter 1 year 2 years 5 years Long run
Consumption prices (+1%) 0.30 0.58 0.65 0.80 1.0
Labour productivity (+1%) 0.0 0.13 0.28 0.60 1.0
Social security wedge (+1%) 0.00 0.13 0.29 0.60 1.0
Unemployment (+1 point) 0.00 -0.32 -0.94 -2.23 -3.9
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Dynamic simulation of the wage aspiration curve with the social security wedge included in the
long-run target

Level Year-on-year change (%)

2 — Observed ==== Sinulated|

1975 1980 1985 1990 1995 2000

As the chart above shows, the equation tracks gross/gross wage changes correctly both in terms of
level and in terms of year-on-year change.

1.2.2 NAIRU

A comparison of the wage aspiration curve and the value-added price equation set out in Section 3.1.,
where the long-run target is written as a mark-up on wage costs pva: = pva, = &, + csul, defines a

single equilibrium unemployment rate:
U* = f(pc — p, prodt — prodtl, cs, Dcs)

This equilibrium unemployment rate is not dependent on the inflation rate. It can therefore be seen as
an unemployment rate that is compatible with stable long-term inflation, or NAIRU (non-accelerating-
inflation rate of unemployment). The persistence of the NAIRU can partly be explained by the cost of
the social security system. The social security contribution c¢s influences both the NAIRU level and
trend, since its growth rate (cs) was not stable over the period under study.

The NAIRU is positively correlated with domestic terms of trade, energy shocks, indirect taxes and, to
a lesser extent, the deviation of apparent labour productivity growth from its trend rate.

The NAIRU derived from the Mascotte model is shown in the chart below. This evaluation reproduces
several stylised features of the French economy, with a gradual increase in the NAIRU until the mid-
1980s, relative stability until the end of the 1990s, followed by a downtrend at the end of the period.

The respective influences of the equilibrium unemployment rate determinants vary depending on the
period under consideration. Nevertheless, changes in the NAIRU over the period stem mainly from
variations in the wage wedge, which includes the social security wedge and the terms of trade, and,
more specifically, social security contributions.

The increase in relative energy prices following the second oil shock explains much of the large
increase in the NAIRU in the early 1980s. After that, the rise stemmed largely from the increase in the
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social security contributions, which became an increasingly important determinant. In the second half
of the 1980s, the oil counter-shock offset some of the impact of the steady increase in the social
security wedge in France, which meant the NAIRU stood at an average of 9.1%, before starting to rise
again in the early 1990s. After the 1990s ended, the NAIRU fell steadily, in response to a series of
policies aimed at reducing social security contributions. At the end of 2002, the NAIRU stood at 9.6%.
The nature of this value, derived from an econometric model, requires us to interpret the figures with
care and to keep in mind that, despite its decline since the mid-1990s, the NAIRU is now nearly the
same as the actual unemployment rate, whereas it had previously been lower.

It is hard to measure the NAIRU since it relies on many assumptions and on the accuracy of
econometric estimates. The assumptions include one that states that potential substitutability between
direct compensation and deferred compensation could lead to significant changes in the way the level
of the NAIRU is evaluated (Baghli, 2003).

Equilibrium unemployment rate of the model

1978 1980 1982 1824 1885 1983 10803 1902  qood 1988 1298 2000 2002

— Actal unemployment rats
— MAIRU

The output gap of the model (%)

T
W \/ W/

T T T T T T T T T T T T T T T T
1986 1988 1990 1992 1994 1996 1998 2000 2002

The output gap (EP) that can be derived from the Mascotte model is ultimately similar to the one put
forward by De Bandt and Rousseaux (see Baghli et alii, 2002). Starting with the Cobb-Douglas
production function estimated for 8 =0.28 above, we can estimate potential growth. This enables us
to identify the contributions that the different factors of production (capital, labour and technological
progress) make to growth. In order to determine potential employment, which is the product of the
working-age population, the medium-run labour force participation rate and the complement of
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NAIRU to 1 (L" = POP2564" [{POPBIT /| POP2564)" [{1 - NAIRU)), we use the NAIRU and
calculate the corresponding potential output?'.

According to the chart above, the GDP gap shows that the position of the French economy in the cycle
is coherent. A downward phase in the business cycle (negative output gap) from 1986 to 1988 was
followed by an upward phase (positive output gap) from 1989 to 1992. The next downward phase
from 1993 to 1998/1999 was interrupted by two upswings in 1994 and 1997. The next upward phase,
which lasted until 2000, was smaller than the upward phase in the mid-eighties. At the end of 2002,
the output gap stood near zero.

1.3 Employment-unemployment relationship=

The labour force is the number of people in the working-age population who have jobs or are seeking
jobs.? Changes in the labour force stem from demographic factors, which cause changes in the
working-age population, and economic factors, which influence the decisions of working-age
individuals with regard to seeking work, whether or not they actually find it.

In most cases, demographic changes cannot be modelled, especially at the macroeconomic level. On
the other hand, labour force participation in the working-age population can be tracked by a number of
economic variables. The variable with the most durable influence on the labour force participation rate
(meaning the ratio of the labour force over the working-age population) is the business cycle: when
growth is strong, there is an abundant supply of employment and the conditions offered are often
attractive, which can spur a greater portion of the working-age population to join the labour market.
On the other hand, when economic growth is weak, a portion of the working-age population has no
incentive to participate in the labour force, and some of the unemployed may give up looking for
employment under adverse conditions and choose not to participate in the labour force. This
phenomenon is called the “discouraged worker effect”.

In addition to the business cycle, overall transfer income also influences the labour force participation
rate. The factors involved in this income include the amount of unemployment benefits compared to
income from work and possible changes to the unemployment insurance system to over time,
legislation on retirement pensions and changes to it, subsidies for job creation and the growth of part-
time employment.

For our definition of the working-age population, we started by noting that the inclusion of early
retirees did not provide any explanatory elements in the more general specification of the equation.
Therefore, we consider that early retirement does not necessarily reduce the labour force in the highest
age brackets, but it is one of the motivations for participation decisions. Furthermore, the labour force
participation rate amongst 15-to-24-year-olds is low enough in France to be ignored. Therefore, the
working-age population is defined as the population aged 25 to 64 years. Of the other attempts made
to discern participation decisions, such as the influence of unemployment benefits, the growth of part-
time employment and early retirement, the lowering of the retirement age from 64 to 60 years in 1983
and the downtrend in working hours, only the addition of a term for real wages that deviate from
apparent labour productivity turned out to be significant. According to the specification of the wage
equation, real wages tend to track productivity, which means that this term does not contribute to
changes in the labour force in the long run. In the short to medium run, however, when real wages rise

2l The variables with an asterisk are smoothed versions of the corresponding variables. The model also determines a TFP trend adjusted for
changes in capacity utilisation rates and the age of buildings and equipment (see Baghli et alii, 2002).

22 This section is partially based on the results of Willer, 2002.

23 The ILO unemployed definition is used, meaning people who do not have jobs and are seeking work.
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more quickly than labour productivity, there is an incentive for a portion of the working-age
population to join the labour force, and vice-versa when real wages do not match productivity gains.
The identification of the role of this term is not clear, however, since it also influences employment
directly and unemployment benefits indirectly via indexation mechanisms. Nevertheless, we preferred
to include this wage term insofar as, in the direct form, unemployment benefits, which we can only
construct as the ratio of benefits to the number of unemployed in a closed-ended model, seem to be
negatively correlated with the labour force. Other additional business cycle variables did not appear to
be significant.

POPBIT: ILO labour force
EMPTOT: total employment
POP2564: working-age population, 25 to 64 years old

w- Nominal per capita wage cost (gross/gross terms)
Pc: Household consumption deflator
Prod: Apparent labour productivity

The whole estimated equation is written:

B(L)AIn POPBIT = b, + B,(L)Aln EMPTOT

€

(1.3.1)
+ p{ln POPBIT., - b, In EMPTOT., — (1~ b)) In POP2564_, — b{ln :" ~In prod_, D

Estimation results: labour force equation

197093 200194
Coeff. T-stat
Yo, -0.144 -4.99
-b [p 0.065 5.17
-b, [p 0.019 4.87
b 0.45 -
by 0.13 -
Apopbit., 0.494 4.92
Aemptot 0.504 4.53
Aemptot -0.297 -2.77
by 0.007 4.63
Ogs1 0.005 3.83
DW 1.74
R2 0.57
SER 0.12%
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Dynamic simulations of the labour force equation

Level

Year-on-year change
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Impulse response functions for shocks to the labour force equation

Labour force responses
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Unemployment rate responses
(deviations in percentage points)
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Elasticity of the labour force

After... 1 quarter 1 year 2years 5years Long run
total employment 0.50 038 043 045 0.45
working-age population 0.0 028 050  0.55 0.55

real wage 0.0 0.07 012  0.13 0.13
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Semi-elasticity of the unemployment rate

After... 1 quarter  1year 2years 5years Long run
total employment -0.47 -0.58  -0.53 -0.49 -0.50
working-age population 0.00 026 046 049 0.50
real wage 0.00 0.06  0.11 0.12 0.12

Based on the determination of employment and the labour force, the number of unemployed is defined
as the balance between the labour force (members of the working-age population in employment or
seeking employment) and total employment. Changes in unemployment stem from employment
growth, demographic factors and the discouraged worker effect.

In the long run, a 1% increase in the working-age population, all else being equal, leads to a 0.55%
increase in the labour force. When employment is an exogenous variable, this leads to a 0.5-point

APOPBIT — AEMPTOT
POPBIT EMPTOT

increase in employment leads to a 0.45% increase in the labour force, which, when the number of
unemployed is an exogenous variable, also leads to a 0.5-point decrease in the unemployment rate.
Therefore, we show that the same rate of growth in employment and the working-age population
stabilises the long-run unemployment rate.

increase in the unemployment rate (Au =(1- u)( J =(1-0.09) % O.SSJ A 1%

A 1% increase in the real wage leads to a 0.10% increase in the labour force. When employment is an
exogenous variable, this leads to a 0.1-point rise in the unemployment rate.

1.4 Demand price and foreign trade price equations

1.4.1 Final demand prices

Consumption and investment are made up of domestically produced and imported goods and services.
It follows that, in the case of consumption, for example, the aggregate consumption deflator can be
written in accounting terms as the weighted mean of the deflator for domestically produced consumer
goods and services and the deflator for imported consumer goods and services. Despite this accounting
equation, we still have to estimate an econometric equation, primarily because the import content of
final demand components is not known. This means that neither the deflators for the different types of
goods and services consumed according to their origin nor the weightings can be used precisely.*
However, the accounting foundation that links final demand prices to domestic and import prices is
used in the specification for demand price equations as a function of the value-added prices and import
prices.

Another accounting problem arises because the value-added price and the import prices do not include
the VAT, unlike the national accounts demand deflators, which do. Therefore, we have to start by
constructing demand deflators that exclude the VAT.

24 However, we do calculate the import content of final demand items in order to define demand for imported goods and services (section
1.7.1.).
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PDH: demand price excluding VAT (consumption or investment)
P: value-added price
Pm:  import price

A estimated share of output in the aggregate demand for goods and services being considered®
Pi: price of business sector equipment and buildings investment
Pt price of aggregate business sector investment

Ultimately, the demand price equations are estimated using logarithmic approximation:
InPDH =AInP+(1-A)InPm+c (1.4.1)
The specification of an error-correction equation is estimated for the long-run equation:
B(L)Apdh =b, + B,(L)Apm + B, (L)Ap + p(pdh_, — Ap — (1= A) pm) + bt (1.4.2)

A determinist trend was introduced for the business sector investment price to account for the unstable
estimated share of imports. After a preliminary estimation, the import content was constrained to zero
for government sector and NPISH consumption and for household and government sector GFCF. It
was estimated freely for household consumption at 0.20 and for business sector investment at 0.12.

The aggregate import price was disaggregated into goods excluding energy and energy in some cases.
The price of imported services on its own never appeared to be a significant explanatory factor for
demand prices.

25 The calculation of the logarithmic approximation shows that the share A is a nominal share and is therefore subject to changes in relative

prices, especially the relative prices of goods and services. Assuming that it is constant for the purposes of the estimation could lead to
stability problems for the estimated equations.
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Estimation results for demand prices excluding VAT: B(L)Apdh =b, + B,(L)Apm + B, (L)Mp + p(pdh_, = Ap = (1 = A) pm) + bt

Consumption Investment
Households Government NPISHs Business Households Government
197093 -1999q4 | 1970q3-1999g4 | 197293 -1999q4 | 1970g4-1999q4 | 197043 -1999q4 | 1978q1-1999¢4
Coeff. T-stat Coeff. T-stat Coeff. T-stat Coeff. T-stat Coeff. T-stat Coeff. T-stat
P -0.157 -4.63 -0.019 -2.03 -0.047 -4.67 -0.102 -2.66 -0.073 -1.97 -0.026 -2.66
A 0.853 - 1.0 - 1.0 - 0.875 24.96 1.0 - 1.0 -
Apdh 0.270 6.21 0.172 2.89 0.436 7.20
Apm_y (%) 0.080 7.17 0.134 10.27
Apmb (2) | 0039 | 2.8
Apmb., (2) 0.074 | 2.65
Apme (3) 0.020 5.45 0.020 3.79 0.026 4.74 0.028 5.22
Apms (4) | 0.087 | 3.49
Apms, (4) 0.067 2.85
Apms, (4) 0.051 2.54
Ap 0.648 11.34 0.961 17.56 0.722 14.71 0.762 10.96 0.813 9.09 0.784 9.43
Ap 4 0.260 2.77
b; 2.29x107 |  4.57 -0.0002 -2.48
by -0.024 -4.34 0.001 0.64 0.001 1.72 0.021 2.26 0.0005 0.40 -0.002 -1.97
573q2 -0.019 -5.49
573q4 -0.021 -3.02
I 0.029 | 421
575513 0.020 5.97
676513 -0.010 -2.74 0.016 4.62
Bre 20.009 | -2.48
I 20.015 | 464
Srses 20.020 | -3.12
578q4 0.024 3.64
580q4 -0.023 -3.37
6915]1 -0.009 -2.55
596q2 0.009 2.24
Boous 0.034 | -5.17
DW /R2 2.25 0.89 2.46 0.84 2.09 0.94 1.96 0.89 2.17 0.81 1.94 0.92
SER 0.36% 0.53% 0.33% 0.40% 0.65% 0.41%
(1) Aggregate import price (2) Price of imports of goods excluding energy (3) Price of energy imports (4) Price of imported services
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Dynamic simulations of the consumption price equations

Year-on-year change
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Dynamic simulations of the investment price equations

Level Year-on-year change
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We tested the sensitivity of these equations to different explanatory variables by simulating 1% shocks

to the value-added price and import prices, all else being equal:
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Impulse response functions for shocks to the final demand price equation
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The error correction terms are usually pretty small, but they are offset by the scale of the short-run
effects. Some of the prices over-adjust in the short run, especially the government investment price
after a shock to the value-added price.

Household consumption price elasticities to

After... 1 quarter 1 year 2years 5years Long run
value-added 0.65 073 079 084 0.85
prices

import prices 0.14 024 019 0.5 0.15
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Government consumption price elasticities to

After... 1 quarter 1 year 2years 5years Long run
value-added prices 0.96 096 097 097 1.00
prices of imports of goods 0.07 0.07 0.06  0.05 0.00

excluding energy

energy import prices 0.02 0.02 0.02 0.01 0.00

NPISH consumption price elasticities to

After... 1 quarter 1 year 2years 5years Long run
value-added 0.72 .01 1.01 1.00 1.00
prices

import prices 0.08 0.09 0.07 0.03 0.00

Business GFCF price elasticities to

After... 1 quarter 1 year 2years 5years Long run
value-added 0.76 092 090 0.88 0.87
prices

import prices 0.13 0.15 0.14 0.13 0.13

Household GFCF price elasticities to

After... 1 quarter 1 year 2years 5years Long run
value-added prices 0.84 1.10  1.07  1.03 1.00
energy import prices 0.03 0.02 0.02 0.01 0.00

Government GFCF price elasticities to

After... 1 quarter 1 year 2years 5years Long run
value-added prices 0.81 138 137 1.21 1.00
energy import prices 0.03 0.04 0.04 0.02 0.00

Specific modelling based on the aggregate GFCF enables us to distinguish the price of equipment
from the price of buildings.?* We need this distinction in the model to calculate the users’ cost of

26 This specific model does not provide complete consistency of the aggregate GFCF deflator and the deflator for equipment and buildings
GFCEF. This has no effect within the accounting framework of the model since the evaluation only counts aggregate business sector GFCF. In
this case, the aggregate GFCF deflator is used.
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capital separately for the two types of products. The specification of these transition equations is based
on the assumption that relative prices are stable in the long run. Yet, this assumption has not been
tested, especially for the end of the sample. Therefore, we introduced a trend in the building price
equation that starts in 1995:

B(L)AIn Pi=by + B,(L)AIn Pt + p(In Pi_y = In Pt_) + by 105,11 (1.4.3)

Pi: price of business sector equipment and buildings investment
Pt: price of aggregate business sector investment

Estimation results: equipment and buildings GFCF price equations
B(L)Api =by + B,(L)Apt + p(pi_, — pt_;) + b, 1s9s5011

Equipment investment Building investment price
price
1970g4 —1999q4 19714 —1999q4
Coeft. t-stat Coeft. t-stat
P -0.013 -1.83 -0.016 -1.27
by -0.002 -4.26 0.001 1.12
Api, 0.158 2.43
Apt 1.101 23.15 0.762 10.32
b, 300° 1.87
DW 1.75 1.91
R2 0.91 0.86
SER 0.40% 0.47%
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Dynamic simulations of the equipment and building investment price equations
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The equipment investment price series shows a decline in the mean price since the early nineteen-
nineties.

1.4.2 Foreign trade prices

We have seen that the value-added price is determined by firms’ optimisation behaviour and the
application of a price mark-up to the marginal output cost.

The derivation of specifications for foreign trade price equations is less rigorous. The specification
also attempts to account for mark-up behaviour, albeit indirectly, when firms have to cope with
competition on markets in other countries as well. This includes the competition that foreign firms
encounter on the French market in the case of import prices, and the international competition that
French firms encounter on foreign markets, in the case of export prices.

In the model, the volume of activity is defined in terms of value added rather than in terms of output.
Nevertheless, imports include imported inputs and price formation in the model needs to account for
them. The presence of imported inputs requires us to compare import prices to the output price and not
the value-added price. Yet, the main price equation in the Banque de France model is a value-added
price equation. Therefore, we had to introduce equations for the transition from value-added price to
the different output prices. This required several developments in the price system, but it saves us from
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having to model input prices fully and from having to deal with inputs in real terms in the transition
from output to value added. This approach helps us to keep the model small.

Pm: import price ( Pm, : price of imports of product 7)

Px: export price ( Px; : price of exports of product 7)

Pm’" : Competitors’ import price

Px” : competitors” export price (on foreign markets)

Pq: domestic output price ( Pg, : output price of product i)
P input prices

P

cim

: price of imported inputs
Pm,,, : price of imported commodities
P

e - Ol price (Brent) in euros

a: elasticity of import prices to the corresponding output price
w: elasticity of export prices to the corresponding output price
¢ elasticity of the output price under consideration to the value-added price

1.4.2.1 Import prices

The general form of these equations in the long run is:
InPm=alnPg+(-a)lnPm (1.4.4)

The constraint on the coefficients of InPg and InPm” imposes long-run price homogeneity: the sum of
the elasticities is equal to one, which means that a permanent increase of 1% in both output prices and
foreign trade prices will lead to a 1% increase in import prices in the long run. Therefore, there is no
distortion of relative prices.

The foreign price Pm" is the mean price at which foreign suppliers export to all destinations.”” When
a =0, the price of foreign products in the French market is not different from the average prices that
France’s suppliers charge on all of their export markets. More specifically, this price is not dependent
on the output price in France.

%
When a #0, if foreign products are more competitive than domestic products ( Pm < Pq), foreign
suppliers can use this competitiveness advantage to increase their price mark-ups on the French market

compared to their mean export price mark-ups on all markets ( Pm > Pm ). Since the price Pm is a
weighted mean of the prices Pm” and Pq in this case, it gives us:

Pm>k < Pm<Pg

On the other hand, if the foreign products are less competitive than French products on average, the
foreign suppliers will have to reduce their price mark-ups on the French market:

27 See Appendix 4 for the definition of foreign price indices.
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Pm>k = Pm2=Pq

The scale of foreign suppliers’ mark-up adjustments is estimated by the parameter a ; the closer a is
to 1, the larger the mark-up adjustments are to supply conditions in France.

For imports, we distinguish between three types of products: goods excluding energy, energy and
services. For exports, we do not distinguish be between goods and services. In addition to the value of
separating out energy imports, the main reason for making this distinction between goods and services
is that the price trends in our sample are different for goods and services.

Import prices, output prices and foreign prices
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— Import prlces of goods (ex energy) =——Foreign prices in euros
- Output prices of goods (ex energy) —— Import prices of services
----- Output prices of services

Prices of goods and services all rose rapidly up until the mid-nineteen-eighties. After that, service
prices continued to increase steadily, but goods prices were more stable. Yet, domestic output is
mostly made up of services, whereas foreign trade is mostly made up of goods. This difference in the
structure of domestic output and foreign trade, along with the differences in the price trends between
goods and services, make it difficult to estimate equations at the aggregated level that show significant
links between domestic and foreign prices on the one hand, and between price differentials and
quantities traded, on the other hand.

For each type of product, the estimated import price equations are error-correction models that ensure
the stability of the long-run equation:

Bi(L)Apmi = p[(pmi,—l _a[pq[,—l - (1 _a[)pmil) + B[,I(L)qu[,—l + Bi,zApm* tat +bi,0 (1.4.5)

In the model database, there is only one indicator of the competitors’ import price (Pm’) and it
represents the price of goods. It will be used both for the price equation for goods, excluding energy,
and for the price equation for services. In the case of energy, the variable Pm" represents the price of
Brent in euros.
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Estimation results: import price equation
B.(L)bpm, = p,(pm, ., =a,pq, ., ~(1=a,)pm’)+ B, (L)Dpq, _, + B, ,bpm” +b,,t +b,,

Goods excluding Energy Services
energy
19762 —1999q4 19762 —1999q4 19762 —1999q4
Coeff. T-stat Coeff. T-stat Coeff. T-stat
o) -0.185 -4.06 -0.338 -5.18 -0.156 -3.36
-a, p, 0.079 3.11 0.081 3.09 0.107 2.78
a, 0.43 - 0.24 - 0.69 -
DApm; 0.167 2.56 - -

Apg; - - - - 0.277 1.29
AN - - 0.633 4.67 - -
Dpm” 0.421 8.53 0.547 17.14 0.097 2.04

b, -0.0004 -4.86 -0.0005 -1.92 - -

bio 0.036 4.89 -0.617 -4.70 -0.004 -2.02
Oo31 -0.029 -3.52
DW 2.06 2.20 2.08

R2 0.81 0.84 0.66
SER 0.81% 3.76% 0.81%

This specification of the equations seems to be fairly stable for all three types of goods and services.

However, we note that the level and increase of prices for imports of goods excluding energy are
underestimated in 2000 and thereafter.
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Dynamic simulations of the import price equations
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We analysed the dynamics of these equations by simulating 1% shocks on each equation and on each
explanatory variable.

46



Shock simulations on the import price equations

Impulse response functions
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Import price elasticities of goods excluding energy to

After... 1 quarter 1 year 2years 5years Long run

output prices 0.00 022 035 043 0.43

foreign prices 0.42 056 057 057 0.57
Energy import price elasticities to

After... 1 quarter 1 year 2years 5years Long run

output prices 0.00 045 028 0.24 0.24

oil prices 0.55 070 075  0.76 0.76
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Service import price elasticities to

After... 1 quarter 1 year 2years 5years Long run
output prices 0.28 0.44 056  0.67 0.69
foreign prices 0.10 018 025 030 0.31

We see that, in the long run, goods import prices (goods excluding energy and energy) are more
sensitive to foreign prices than to output prices. On the other hand, the price of service imports is more
sensitive to output prices than to foreign prices. This means that foreign suppliers have less power to
change their price mark-ups on the service market in France than they do on the goods market. This
may be because the foreign price indicator in the equation provides a poor account of prices for traded
services. The available statistics on international trade do not always distinguish between volumes and
prices in traded services, which makes it difficult to come up with a foreign price indicator for services
alone. Therefore, our foreign price indicators relate to goods prices, which hampers our attempts to
find econometric relationships between variables.

We see that energy import prices over-adjust to an output price shock in the short run. There is no
clear economic interpretation for this phenomenon, but we have maintained it so that the results fit the
data: the short-run output price coefficient is 0.6, whereas the long-run coefficient is 0.2. This is very
significant (t-stat=4.7) and omitting this term would seriously impair the statistical fit.

With regard to service import prices, we note that they adjust sluggishly.

1.4.2.2 Export prices

As is the case for import prices, the export price equation specification is based on a long-run equation
of the form:

In Px = wln Pg + (1 - w)In Px” (1.4.6)

Px: export price
Pgq: domestic output price
Px” : competitors” export price, the mean price of France’s competitors on its export markets.?

The analysis of this specification is analogous to the analysis presented for import prices, but it is
made from the point of view of French firms instead of that of foreign firms. The implicit price mark-
up behaviour is the one that leads to the setting of the output price Pg. These are the price mark-ups
that exporting firms may increase or may have to decrease depending on foreign competition. When
a =0, firms have no leeway for setting mark-ups: French exporters charge the same prices on their
export markets as the mean prices charged by their competitors.

When « # 0, if the foreign products are more competitive than the French products (Px>l< < Pq), then

French exporters have to trim their price mark-ups on exports to maintain some of their
competitiveness ( Px < Pg). In this case, they are “price-takers” to some extent. On the other hand, if

28 See Appendix 4 for the definition of foreign price indices.
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the output prices of French products are lower than the prices charged by their foreign competitors

k
(Pg < Px ), French exporters can increase their price mark-ups on exports ( Px > Pgq ).

The scale of exporters’ mark-up adjustments is estimated by the parameter « ; the closer « is to one,
the larger the mark-up adjustments are to supply conditions.

For each type of product, the price equations are specified with an error-correction mechanism that
ensures the stability of the long-run equation:

Bi (L)Apx[ =0 (pxi,—l _wipqi,—l _(l_c‘)i)px:)'*'Bi,l (L)qu[ +Bi,2 (L)APX* +b[,0 (1.4.7)

As is the case for foreign import prices, we use the same foreign price indicator for goods exports Px
in the goods price equation and in the services price equation.

Estimation results: goods export price equation
Bi (L)Apx[ =P, (pxi,—l - wipqi,—l - (1 - W, )px:) + Bi,l (L)qu[ + B[,Z (L)APX* + b[,O

Goods Services
1976¢g2 -2001q4 19772 -2001q4
Coeft. T-stat Coeff. T-stat
o) -0.064 -2.43 -0.086 -4.26
-a, p; 0.050 2.32 0.068 4.51
7 0.77 - 0.79 -
Apx; - - 0.368 6.27
Apx; - - 0.130 2.39
Apg; 0.98 7.78 0.447 5.81
Apx* 0.19 4.44 0.069 4.03
bio 0.0051 1.51 -0.001 -2.44
5[289q1 -0.0055 -1.85 - -
DW 2.37 1.65
R2 0.79 0.94
SER 0.69% 0.28%

A dummy variable equal to 1 after 1989Q1 accounts for the slower rise in export prices after that date.
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Dynamic simulations of the export price equations

Level Year-on-year change
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As was the case for the import price equations, the impulse response functions for the export price
equations are calculated by simulating 1% shocks on each of the exogenous variables: output prices
and foreign prices. The long-run impact is about the same for goods and for services with elasticity to
output prices of slightly less than 0.8 and elasticity to foreign prices of slightly more than 0.2. In both
cases, export prices over-adjust in the short run to output prices. Services export prices adjust to an
output price shock a bit more rapidly, but there is no clear interpretation for this result. With regard to
services, the foreign price indicator suffers from the previously mentioned problem that it is, in fact, a
goods price indicator.
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Shock simulations on the export price equations

Impulse response functions
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Goods export price elasticities to

After... 1 quarter 1 year 2years 5years Long run
output prices 0.98 094 090 0.33 0.77
foreign prices 0.19 020 020 022 0.23

Services export price elasticities to

After... 1 quarter 1 year 2years 5years Long run
output prices 0.45 0.86 091 0.80 0.79
foreign prices 0.07 0.16  0.21 0.21 0.21

1.4.2.3 Equations for the transition from value-added prices to output prices

The specification for these equations uses the price of imported inputs and avoids dealing explicitly
with data series on input prices or modelling them. By definition, value added is equal to the net
output of inputs. This gives us the logarithmic form of a quasi-accounting equation:

pg=A,p+(1-24,)p, (1.4.8)
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P: value-added price of business sector
Pg: output price
P.: input price

.m:  imported input price

™My

elasticity of the output price under consideration to the value-added price

Inputs are domestically produced or imported. We assume that they are produced at the same output
price p, as all the other products and imported at the price p,,, :

Pei :Acipq-'_(l_/‘ci)pcim (149)
A.; : produced share of inputs

The reduced form of equations (1.4.8) and (1.4.9) gives the transition equation:

— /]p +(1_/]p)(1_/]ci)
P =2 ) s aa=a,) P (1.4.10)
:Ep+(1_£)pcim
A
where: {=——F——
1_/1{;[(1_/1,;)

The use of the reduced form (1.4.10) does not enable us to identify the parameters A, and A, but it

does save us of the trouble of having to deal explicitly with aggregate input price P, series by
introducing only the price of imported inputs directly into the output price equation.

The imported input price P.;, is not observed, which means that further assumptions have to be made.
Our assumptions are specific to each type of product, meaning goods excluding energy, energy and
services.

Output price of goods excluding energy

For these products, the imported input price P.;, in equation (3) is the price of imported commodities
Pm,,,.” Thus, the estimated equation is of the form:

B(L)Apq = p(pq., &, —(1=&)pm,, )+ B (L)Ap + B,(L)Dpm,, + bt +b, (14.11)

A deterministic trend is added to account for the remaining deviation between the various deflators. In
the long run, the homogeneity of the price system is imposed, as it is in equation (1.4.10).

29 In the forecasting work done at the ESCB the common assumptions about non-energy commodity prices are used.
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Estimation results: equation for the output price of goods excluding energy
B(L)Apg =+p(pq —ép —(1=¢)pm,,, )+ B (L)Ap + B,(L)Dpm,,, + bt +b,

1979q1 —2000g4

Coeft. T-stat

P -0.17 -4.38

-¢p 0.15 4.29

é 0.89

Apg., 0.46 6.09

JAY) 0.34 4.90

Apmig, 0.03 5.40

b -0.0006 -4.42

by -0.02 -1.69
DW 1.91 -
R2 0.93 -
SER 0.28% -

In the long run, the output price elasticities to the value-added price and the price of imported
commodities are 0.9 and 0.1 respectively.

1.4.2.4 Energy output price

For energy, the imported input price P, in equation (1.4.10) is the Brent price in euros Py, Thus,
the estimated equation is of the form:

B(L)qu = p(pq—l - 5p—1 - (1 - g)pbrentD,—l) + Bl (L)Ap + BZ (L)ApbrentD + bO (14 12)

Estimation results: energy output price equation
B(L)qu = p(pq—l - 5p—1 - (1 - g)pbrentD,—l) + Bl (L)Ap + BZ (L)ApbrentD + bO

19741 —2000q4
Coeff. T-stat
P -0.20 -6.89
-ép | 0.10 5.64
é 0.52 -
Nppews | 0.19 14.43
b -0.25 -7.79
dug()q1 0.09 4.33
DW 1.78 -
R2 0.75 -
SER 02.1% -

In the long run, the output price elasticities to the value-added price and the price of imported
commodities are both 0.5. However, the value-added price has no effect in the short run.
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1.4.2.5 Services output price*

For services, the imported input price P, in equation (1.4.10) is the same as the Brent price in euros
Pyrenin However, this term does not seem to be significant in the long-run equation. The Brent price,
therefore, only has a direct effect on the services output price in the short run. In the long run, the
effect is indirect, through the induced effects on the value-added price. Thus, the estimated equation is
of the form:

B(L)pG = p(pg_, = ) + B (L)Ap + By(L)AD, + b, (1.4.13)

Estimation results: services output price equation
B(L)Apg =+p(pq_, = p-y) + B (L)Ap + B, (L)Ap,,..n * by

197492 —2000g4
Coeff. T-stat
P -0.081 -3.08
'3 1 -
Apg., 0.333 6.80
JAY) 0.596 12.57
Np,,.. 0.009 4.17
DD yyemii—1 0.005 3.18
by 0.001 1.70
DW 2.48
R2 0.95
SER 0.25%

The small coefficients on the Brent price are noteworthy. They show that only large fluctuations in the
energy price have any effect on the services output price. Without this variable, the equation
simulation cannot track the services output prices in 1985, 1999 and 2000.

The charts below show the simulation results for each of the equations.

30 We apply the same specification for the services output price equation, despite questions about the economic significance and measurement
of this notion.
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Dynamic simulations of the output price equations
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We can see that the level of the output price for goods excluding energy is under-estimated from 2000
on. On the other hand, changes in 2001 are correctly simulated, which means the difference in level
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persists.?  Furthermore, the equation fails to simulate the big drop in the energy output price in 2001
stemming from the drop in the Brent price even though it did simulate the previous price increase
correctly. This result may change as revised data are published. If it does not, it will mean that there is
a break, either in the estimated elasticities, or in the equation dynamics, because the energy price
passes through to the output price more rapidly.

Import price responses to variations in foreign prices and output prices

We use the estimated equations to simulate permanent shocks with 10% increases in value-added
prices and imported input prices (both energy and non-energy inputs) (see Chart 4).

Services output prices adjust more rapidly to a value-added price shock than the output prices of goods
excluding energy and, more importantly, more rapidly than energy output prices do. On the other
hand, a commodities price shock has a more rapid and larger impact on energy output prices than it
does on the output prices of goods excluding energy. The Brent price shock has only a passing impact
on services output prices, not including the induced effects on value-added prices.

The output prices of goods excluding energy over-adjust to a value-added price shock in the short run.

31 The direct impact of the Brent price on this goods output price did not appear to be significant, contrary to what we observe in the short run
for the services output price equation below. It should be noted that the services sector includes “transportation”, which consumes mineral
energy sources.
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Responses to a value-added price shock
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Output price elasticities of goods excluding energy to

After... 1 quarter 1 year 2years 5years Long run
value-added prices 0.34 0.85 092  0.89 0.89
commodity prices 0.03 0.10 012  0.11 0.11

Energy output price elasticities to

After... 1 quarter 1 year 2years 5years Long run
value-added 0.00 025 041 0.51 0.52
prices

oil prices 0.19 033 041 0.47 0.48
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Services output price elasticities to

After... 1 quarter 1 year 2years 5years Long run
value-added prices 0.59 095 099  1.00 1.00
commodity prices 0.01 0.02  0.01 0.00 0.00

1.5 Households

1.5.1 Household consumption

Pc: Private consumption deflator

R: Real disposable income

C: Real household consumption

CRT: Outstanding amount of cash credit to households
tc: Short term interest rate

v: Share of cash credit in disposable income

The consumption equation has the usual specification since the work by Davidson et alii (1978). Real
consumption is a function of real disposable income and inflation, with dynamic adjustment being the
result of an error correction mechanism.

The presence of the inflation term is often discussed. Indeed, if we call RN the nominal disposable
income, CN nominal consumption, SN nominal savings and WN nominal net wealth, we have the
following identities:

SN =RN - CN
WN =WN_, +SN

Nominal savings is hence equal to the change in net nominal wealth.
In real terms — i.e. dividing by Pc — we get:

S=R-C
WN_,
Pc

_WN,( 1 L
Pc_ \1+m

—w, _(LJW ‘s
1+77

Real savings has to be defined by S —(H_LJW_I to be equal to the change in real net wealth. The
T

W= +S

second term represents the effect of the inflation tax on the outstanding amount of net wealth. For the
first equation to hold with this definition of real savings, real disposable income has to be defined
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32

accordingly by R _(LJW_I = R(l _ﬁ(

1+

T =R 1—&7'[ . In other words, the usual
1+ R R

definition of “real disposable income” (R = P—J has to be corrected by the inflation tax in order to
c

match the accounting framework in real terms. This is the very reason why an inflation term must be
included in the consumption equation. Nevertheless, it is not sure that the total of net assets has to be
taken into account in this correction: some assets may lead to an income that includes a “premium” for
the inflation risk. A first approximation would be to reduce the computation of the inflation tax to net
balances. In addition, some households may be subject to money illusion, in which case, only part of
the inflation tax would be taken into account. Finally, since for the moment the model does not include

. . w-_
a fully specified stock-flow system of account, we will use the form ln(R(l —TIITD =InR-arr,
where « is an estimated coefficient.

In addition, financial liberalisation in the mid-eighties led to a dramatic rise in cash credit to
households. This allowed a fall in the saving ratio, which compounded the effect of the disinflation
that occurred at that time. Real disposable income is hence increased by a share v of cash credit. The
estimation of this share presents a bias that has to be corrected with a dummy variable over the period
1986-1990. In particular, even though this coefficient can be bigger that 1, the free estimate is close to
3, which is an abnormally high value.?> Hence, the specification of the consumption equation is:

_ ACRT C. ACRT.
AlnC _bO +Bl|:A2 ll'lR + VAZ( PCR Ji| + pll’l(R—_iJ - pvm +BZA11'1PC +b11[86—90] (151)

This expression is derived using the first order approximation to adjust income:

ln(R +v ACRTJ =InR+ ln(l +v ACRTJ
Pc PcR (1.5.2)
~InR+v ACRT
PcR
If the steady state is defined by:
AlnC=AlnR=g
AlnPc=11
ACRT
A c =0
PcR
in the long run:
C_ b, 2B/ -1 ACRT B b
In—=-""-""1 o4ty e/ Sabl P (1.5.3)
R P P PcR P P

Indeed, when a cash credit helps to finance only a part of a given expenditure, the econometrician will observe ex-post that 1 euro of credit is
connected with more than 1 euro of consumption: the estimated propensity to consume out of cash credit may be greater than one. In
addition, the variable used is the change in the outstanding amount of cash credit, equal to the flow of credits minus the reimbursements. This
variable underestimates the true determinant of consumption, the flow of credits. This may also be reflected in the large size of the estimated
coefficient.
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Household consumption: estimation results

_ ACRT C, ACRT
AlnC =b, +B, {Az InR+ VAZ( PR ﬂ + pln(R—_lj -pv e R +B,Aln Pc+b; 15 o

1972q1-1999¢4
Coefficients | t-stat
by -0.026 -5.19
P -0.181 -5.65
% 1.649 2.18
B, -0.268 -3.35
B 0.069 1.39
Duzsqs -0.021 -3.23
Dugoq1 0.016 2.52
Dutgsga -0.016 -2.58
b, 0.006 2.61
_28, -1 476
Yo,
_B -1.48
Yo,
Ser 0.6%
DW 2.72
R2 0.45

Under this specification, interest rates have no direct impact on consumption. In the model, their
impact is felt through interest payments taken into account in the definition of disposable income and
through the cash credit equation.

Elasticities of consumption
(equation in isolation)

after... 1 quarter  1year 2years 5years longrun
real disposable income 0.07 053 079 097 1.00
consumption deflator -0.27 -0.15  -0.07 -0.01 0.00
inflation (% -0.06 -020 029 -0.35 -0.37
cash credit (% 0.11 0.88  1.31 1.63 1.65

(*) + 1 percentage point in annual terms
(**) permanent shock: increase in the purchasing power of the change in the outstanding amount of cash credit

equivalent to 1 percent of real disposable income
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Semi-elasticities of the saving ratio
(equation in isolation)

after... 1 quarter  1year 2years 5years longrun
real disposable income 0.76 038 0.18  0.02 0.00
consumption deflator 0.22 012 0.05 0.01 0.00
inflation (%) 0.05 0.16 024  0.30 0.30
cash credit (% -0.09 -0.73  -1.09  -1.39 -1.40

(*) + 1 percentage point in annual terms
(**) permanent shock: increase in the purchasing power of the change in the outstanding amount of cash credit
equivalent to 1 percent of real disposable income

We use the credit modelling from the MEFISTO model (1993) to specify the ratio of variations in cash
credit to disposable income as a function of the real interest rate, the growth of disposable income and
an inflation term:

B(L) A}EY;T =B/ (L)AInR +B,(L)Aln Pc + b, (TC —4A1ln Pc) + b, 1[84_89] +b, (1.5.4)
c
Estimation results: cash credit equation
B(L) Alfc ];T =B,(L)AInR +B,(L)Aln Pc + b (TC = 4AIn Pc) + b, 1 g, 5 +b,

(linear least squares)

1972q1-1999q4
Coefficients | t-stat
by 0.004 3.83
ACRT 0.475 5.81
PcR J—1
ACRT 0.202 2.66
PcR J_z
AInR, 0.060 1.65
Alnp -0.094 -2.79
by -0.038 -2.88
b, 0.003 3.02
Duzs,; -0.014 -4.58
Dugog -0.010 -3.09
Duggs -0.008 -2.61
Dugqi 0.020 6.21
Dugyg -0.010 -2.87
Ser 0.3%
DW 2.12
R2 0.74

Such an equation has an ambiguous status because it is, at best, the reduced form of a supply equation
and a credit demand equation. Inflation can be an incentive for households to incur debts because it
reduces the real value of debts. On the other hand, the declining real value of their claims may cause
banks to restrict their lending. The net effect that we estimate shows that households do not fully
reconstitute their debts in real terms following an inflation shock, since the supply effect is greater
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than the demand effect. In the case of fairly short-term consumer loans, the inflationary gains
estimated for individual borrowers are smaller than the estimated losses for lenders on aggregate
outstanding loans. The income term is only slightly significant and it should be noted that neither real
consumption growth nor the unemployment rate turned out to be significant explanatory variables for
the share of credit in income. We also have to include a dummy variable for the period of financial
deregulation, even though it covers a different interval than the interval used for the consumption
function (1984-1989). Finally, the equation cannot explain the end of 1991 and the beginning of 1992.

This equation does not track quarterly variations in credit, but it does enable us to make interest rate

effects endogenous.

Dynamic simulation of the cash credit equation:
variations in outstanding credit in real terms

4000
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1000
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One criticism made of using a credit variable in a consumption function is based on the possible
bedirectional causal relationship between credit and consumption. The estimation results provide a
preliminary answer by showing that consumption is not a significant explanatory variable for credit,
whereas credits do explain consumption. Furthermore, simultaneous estimation of the consumption
and credit equations using the maximum likelihood method gives estimates that are close to those
obtained for each equation separately. In particular, consumption is still insignificant in the credit
equation. Therefore, there is no obvious simultaneity bias.

Therefore, we use equations (1.5.1) and (1.5.4), with the estimation results for the period 1970Q2-
1994Q4 from the simultaneous estimation of both equations.

The long-run solution of equation (5) in the steady state is written as:

ACRT _BiO) B b by b

PcR  B() & B(1) B(1) B(1) +%1[84—89] (1.5.5)

The reduced form of equations (1.5.2) and (1.5.5) ultimately gives:
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b b B> 2B°. -1 B B;
lng = _Doc ,, Pocrr +(V LR “Pic ]g y b, (tc - 17) +(VLRT1 -2 g
Bepr (D) (1.5.6)

R P Begr (D Begr (D P Begr (D P
b b
+ Vﬁ [84-89] ~ % 1[86—90]

Using the estimated coefficients, we can use the long-run equation (1.5.6) to calculate the effects that a
variation in any one of the long-run x arguments in the consumption equation will have on the long-
run savings rate 7, including the effects on cash credit as well, since:

J0. C
dr=—-(1-17)—In— 1.5.7
( )aan (1.5.7)

The table below sums up the different effects.

Main effects causing variations in the long-run savings rate
(consumption equation and cash credit equation)

For a savings rate of 15.5% Effect on the long-run
(mean value from 1993 to 2002) savings rate

+ 1 point in income growth rate + 0.9 points
(annualised rate)

+ 1 point in the inflation rate (annualised rate) (*) + 0.4 points

+ 1 point in the interest rate + 0.16 points

+ 1 point ex post cash credit share of GDI - 1.4 points

(*) with exogenous real interest rate

1.5.2 Housing investment

Housing investment in the national accounts, combines gross fixed capital formation (GFCF) strictly
speaking and maintenance expenditures. In addition, government incentives are often introduced in
order to support investment. The equation concerns households’ GFCF, which represents 90% of total
housing investment. The lack of coherence in the data themselves and the absence of a well structured
theoretical framework led, after several attempts, to specify the flow of investment as a function of
real disposable income, corrected for a time trend. In addition, the long-term real interest rates and the
various government incentives have been taken into account. These incentives take various forms: tax
rebates, lower interest rates or other benefits.

il: household investment
Pil: deflator of household investment
G: government incentives in nominal terms

R: real disposable income (: I;—NJ
c

TL: nominal long-term interest rate; 7TLR = TL — ln(P ¢ Pe ),
-4
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1.5.2.1.1.1 Household investment: estimation results

B(L)Ail =b, + p[pil_, +il_, —(r_, + pc_,) — btime_ ]+ B,(L)TLR
+ B, (L)A(r + pc — pil) + By (L)Apc + B, (L)A(g — pil)

Nil 1984q1-2001g4
Coef. t-stat
bo -0.17 -2.73
Ail_z 0.35 3.62
tr_, -0.66 -3.60
A(,,_l + pc, —pil_l 0.35 2.14
DU864892 0.02 4.47
Temps | 0.003 2.88
Yo, -0.08 -3.18
SER 1.1%
DW 2.33
R2 0.53

Elasticities of housing investment

After......... 1 quarter 1year 2years Syears Longrun
real disposable income 0 0.67 0.88 0.99 1
long-term interest rate 0 -1.15 -3.66 -6.66 -7.11

1.6 Inventories

The specification of the equation for stockbuilding expresses the ratio of changes in inventories to
GDP as a function of a demand variable, excluding inventories — otherwise stated, the sum of
consumption, investment and exports — and variables representing firms’ operating costs, namely the
short-term interest rate and the unit labour cost. Faced with an increase in unit labour cost, firms tend
to draw from inventories instead of maintaining the level of production.

AStocks: changes in inventories
GDP: Gross domestic product
DHS: demand excluding inventories
CUT: unit labour cost

TC: nominal short-term interest rate
P: value added deflator
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Changes in inventories: estimation results

B(L)AStocks | PIB = b, + B,Adhs
+ B,(0.40dhs_, +0.3Adhs_, +0.20dhs_, +0.10dhs_,)
+ B,Acut + B,A(TC —In(P/ P.,))

AStocks | PIB 1979q2 - 2002q2

Coef t-stat
bo -0,002 -2,35
AStocks_, / PIB_, 0,55 8,98
Adhs -0,25 -4,37
B, 0,69 | 838
Acut -0,05 -1,94
NTC-InP/P,)) -0,09 -2,89
DU 2001 -0,01 -4,20

R? 0,79

SER 0,3%

DW 2,43

Effect of an increase
in domestic demand excluding inventories
of 1 billion euros on Astocks

w

[\

L L L L L
1987 1988 1989 1990 1991 1992 1993

— Inventory changes (euro bn) ‘

1.7 Foreign trade

In keeping with the general principle governing the construction of the model, imports and exports are
primarily determined by demand. Demand variables are constructed from the structure of imports by
products to define French demand for imported goods and services, and France’s export market shares
to define world demand for French exports. The import content structure and market share structure
are those of a base year, which enables us to interpret changes in these variables as what the flows of
imports and exports would have been if the base year structures had remained stable over time.
Deviations between actual changes in trade flows and these demand variables are then naturally
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interpreted as market share losses or gains, which are explained by changes in relative prices between
domestic prices and foreign prices.

For foreign trade volumes and prices, we distinguish between three types of imports: goods excluding
energy, energy and services. For exports, we make a distinction between goods and services only.

1.7.1 Imports

i product indicator (goods excluding energy, energy and services)

M;: imports of product 7 in real terms

D; import demand for product i, weighted sum of final demand components
(Table 1)

Pm;:  deflator for imports of product i
Pg;: deflator for output of product i
TUC: capacity utilisation rate

t: time trend

Each final demand component is made up in part of imported products. The import content can be
further broken down into direct import content, meaning products imported directly for the final use in
question, and indirect import content, meaning products imported for use in the output of products for
the final use in question. The breakdown of supply between domestic output and imports is available
from national accounts data, but the import content of demand is not and, therefore, has to be
estimated. We have constructed demand variables for each type of product on the basis of an
estimation of the import content of final demand components in each type of product (see Table
below). More specifically, the production input content of imports is accounted for in the calculation
of the weightings (Villetelle, 2002).

D, =Y a; DF, (1.7.1)
3
D;: import demand for product i, weighted sum of final demand components
(Table 1)
DFy:  Final demand component & (consumption, GFCF, stockbuilding)
air import content in product i, of final demand component &
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Import content of different demand variables in the model (1995)

Final consumption GFCF Changes in | Exports
inventories
0
% Household Gov;clinme Business | Household Gov;clinme Total Total
S and sector S and
NPISHs NPISHs

e 15.2 5.8 28.8 9.9 16.6 30.1 14.2
Energy 1.8 0.5 0.4 0.5 0.5 1.6 0.9
Services 2.7 1.3 1.6 1.7 1.4 1.0 1.5
Total 19.7 7.6 30.8 12.1 18.5 32.7 16.6

33

34

These evaluations give us results that reflect the nature of France’s imports, with a high goods content
of aggregate goods and services imports and, more specifically, the high import content of capital
formation, with imported goods excluding energy accounting for 28.8% of business sector GFCF and
30.1% of changes in business sector inventories.

The demand variables constructed in this manner for each type of product represent what imports of
these products would have been if the import content, technical coefficients and demand structure for
the product in question had been the same as in the base year. The deviations between actual imports
and demand are explained by price competitiveness. Thus, the import equations are of the form:

InM, =InD, - pln L (1.7.2)
Pq

We also have to include a deterministic trend to account for the distortion of the ratio of imports to
demand that cannot be explained by changes in competitiveness and correspond to greater import
penetration of the domestic market.* Supply considerations have also been incorporated through the
capacity utilization rate (TUC), since pressure on production capacities leads to increased import
flows. This can only occur if France’s foreign suppliers are not themselves producing at full capacity.
Therefore, we have constructed a relative capacity utilisation rate variable that is the difference
between the French rate and a foreign rate, which is the weighted mean of France’s main suppliers’
rates.> This variable is included for its economic relevance solely in the equation for imports of goods
excluding energy, in which it is not significant in any case. Only the French capacity utilisation rate is
included in the energy import equation. No capacity utilisation rate variable seems to be relevant in the
case of services imports. The cyclical lag between France and its leading trading partners is fairly
small and does not provide much information about changes in imports.

Thus, the import equations are of the form:

B.(L)Am; = p; (mi_l —d, t@ (pmi_l P9 »

1.7.
+ B (L)Ad; + B, (L)A(pmi _in)+B3 (nruc +bi,lt +bi,0 (1.7.3)

The export equations do not include an explicit deterministic trend. However, we could consider that such a trend is implicit in the world
demand variable, which is calculated on the basis of the imports of the countries in the rest of the world.

The countries concerned are the ones used to construct foreign prices. The weightings are the ones for import competitors’ prices shown in
Appendix 4. Foreign capacity utilisation rates are forecast using the same type of equation as the one presented for France in Section 1.1.5,
which links the capacity utilisation rate to variations in the GDP of each country under consideration. The results are presented in Appendix
5.
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Estimation results: import equations

Bi (L)Am[ =P, (mi_l _di_l 9 (pmi_l ~ P4, ))+BI(L)Ad[ +Bz (L)A(pm[ _pqi)+BB (L)TUC+b[,lt+b[,0

Goods excluding Energy Services
energy
1980q1 —1999q4 197192 —1999q4 1975q1 —1999q4
Coeff. T-stat Coeft. T-stat Coeft. T-stat
ol -0.192 -3.94 -0.287 -4.78 -0.093 -2.66
0.4 -0.107 -2.58 -0.034 -2.04 -0.093/10 -
¢ 0.56 - 0.12 0.10 -
Am;_ - - -0.234 -2.46 0.378 4.88
D, : : 0.156 | -1.88 . .
Ad, 1.971 15.07 2.148 4.16 0.189 0.60
Ad, - - - -
Apm, - pg,) | 0399 | 331 | -0.082 | -1.80 - -
A(pm; - pq; ) - - - - - -
TUC (1) 0.182 1.42 - -
TUC - - 0.379 1.75 - -
b 0.0013 3.66 -0.0017 -4.40 0.00016 1.74
by -0.146 -3.53 -0.157 -0.87 0.008 1.39
S - - -0.089 | -4.49
Sy - - - - 0.039 2.03
e - - - - 0.040 2.09
E - - 0.040 | 317 i i
DW 2.60 2.18 2.08
R2 0.79 0.33 0.39
SER 1.02% 4.02% 1.85%
(1): Relative capacity utilisation rate in the case of imports of goods excluding energy.

These estimation results show that the elasticities of imports of goods excluding energy and energy to
demand are greater than one in the short run (parameters for the polynomial B,), giving rise to an over-
adjustment following a shock. These elasticities reach 2.0 or more in the first quarter.
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Dynamic simulations of the import equations

Level Year-on-year change
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The specification for the equation for imports of goods excluding energy is very robust and does not
raise any special problems. On the other hand, the dynamics of the observed energy import series is
only tracked more or less correctly between the mid-nineteen-eighties and the early nineteen-nineties.
At other times, either the simulated fluctuations are smaller than the actual ones, as in the nineteen-
seventies, or else the simulation produces fluctuations that do not appear in the observed data, as in the
nineteen-nineties. The services import equation is particularly mediocre as well. The simulated growth
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rate of services imports with this equation is not very different from the mean growth rate arrived at by
a simple calculation. Consequently, the equation does not track any of the fluctuations in services
imports nor does it simulate the increase in services imports observed since the mid-nineteen-nineties.
Attempts to modify the determinist trend or introduce a degree of complementarity between services
imports and goods imports did not produce satisfactory results. It is especially difficult to show any
impact of prices on services imports. This difficulty is surely due to the fact that we do not have a
specific foreign price indicator for services. Therefore, we decided to constrain long-run price
elasticity to 0.1.

In view of the import structure, the overall simulation is dominated by the equation for imports of
goods excluding energy and it produces fairly satisfactory results.

Structure of French imports of goods and services

We analysed the dynamics of these equations by simulating shocks on each equation and on each
explanatory variable.

Shock simulations on the import volume equations

Impulse response functions to a price shock | Impulse response functions to a demand
shock
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Elasticities of imports of goods excluding energy

After... 1 quarter  1year 2vyears 5years longrun
to demand 1.98 152 122 1.02 1.00
to import prices of goods excluding -0.40 -047 -0.52  -0.55 -0.55
energy

to French capacity utilisation rate 0.18 055 0.78 094 0.95
)

(*) semi-elasticity (symmetrical effect for aggregated foreign capacity utilisation rate)

Energy import elasticities

After... 1 quarter  1year 2years 5years longrun
to demand 2.16 142 1.11 1.00 1.00
to energy import prices -0.08 -0.11  -0.12  -0.12 -0.12
to French capacity utilisation rate 0 085 1.21 1.33 1.33
)

(*) semi-elasticity

Services import elasticities

After... 1 quarter  1year 2vyears 5years longrun
to demand 0.19 055 079 098 1.00
to services import prices 0.00 -0.03  -0.07 -0.10 -0.10

The most price-sensitive component of aggregate imports is imports of goods excluding energy, both
in the short run and in the long run (parameters ¢ and parameters for the polynomial B,). The
services component is the least price-sensitive.

1.7.2 Exports

The demand variable for exports is the world demand for French goods exports. It is expressed as the
sum of the rest of the world’s imports, weighted by France’s market share in each country, which is
measured as the ratio of France’s exports to the country to the country’s aggregate imports. The
weightings used are those for 1996 (Dauphin, 1999).3> The world demand in the equation therefore
represents what France’s goods exports would be, if the market shares were the same as in 1996.

The same world demand variable is also used for services in order to simplify management of the
database for the model, and because services account for a smaller share of trade than they do of
output. Similarly, we use only one indicator for foreign prices of exports Px , both in the goods
equation and in the services equation.

Thus, the export equations are of the form:

35 The weightings are presented in Appendix 6.
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Px

InX=InD, -{In—+c¢ (1.7.4)
Px
X: exports
D, foreign demand indicator
Px: export prices
Px": mean export price in euros of foreign competitors (“foreign prices”)

Long-run elasticity equal to one is imposed for world demand, but this fits the data. ¢ is the long-run
elasticity of exports in real terms to competitiveness.

This specification is used for both goods exports and services exports. The short-run dynamic is
modelled by adding lagged growth rates for each of the explanatory variables. For prices, we
constrained the dynamics to focus on competitiveness and not on export prices and foreign prices

separately.

The estimated equations for each of the products are of the form:

B, = p,x, —d, +¢,(px, - p' )+ Buond, + By(Lya(px, - p)+p, (175

Estimation results: export equations

B0, =p (v, —d, +¢,(px, — pxt )+ B 0O, + B, (L)A(px, — px” )+ b,

Goods Services
1977q1 -2001q4 1978q3 -2001q4
Coeft. T-stat Coeft. T-stat
o) -0.272 -3.93 -0.041 -1.82
{. o, -0.048 -1.84 -0.045 -1.61
g 0.18 - 1.10 -
Axi_l - - 0.456 5.97
Ad, 0.699 5.49 0.289 3.17
Apx; —px) -0.225 -2.01 -0.181 -2.41
by 2.892 3.94 0.375 1.82
d)qu and —692q2 - - 0.0327 4.1
593q2 -0.047 -2.77 - -
DW 2.15 1.85
R2 0.42 0.58
SER 1.64% 1.10%

The price effects are symmetrical for each equation since we have specified price dynamics in terms of
competitiveness, even in the short run.
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Dynamic simulations of the export equations

Level Year-on-year change
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Simulation of the goods export equation did not raise any particular problems. On the other hand, the
equation does not track services exports in 2001 properly, but we cannot say yet whether the problem
stems from the data or the poor performance of the equation.
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Shock simulations on the export volume equations

Impulse response functions
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Goods export elasticities

After... 1 quarter  1year 2years 5years longrun
to demand 0.70 0.88 097  1.00 1.00
to goods export prices -0.22 -0.20  -0.18 -0.18 -0.18
Services export elasticities
After... 1 quarter  1year 2vyears 5years longrun
to demand 0.29 059 071 0.88 1.00
to services export prices -0.16 -0.40  -0.58  -0.87 -1.10

As the estimation results show, services exports in real terms are much more sensitive in the long run
to competitiveness than goods exports in real terms are, with the long-run elasticity of services exports
standing at around 1, as opposed to 0.2 in the case of goods exports. This result is consistent with
those generally found in the literature. It shows that, on the other hand, non-price competitiveness
plays a more significant role for goods exports than it does for services exports. However, both

demand and prices adjust more rapidly for goods than they do for services.
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1.7.3 The Marshall-Lerner Condition

A variation in exchange rates leads to a degree of variation in foreign prices stated in euros. This has
an influence on competitiveness and leads to a variation in the quantities of imports and exports. The
result is an improvement or a decline in the trade balance, depending on the relative size of the
adjustments made between exports and imports in both real and nominal terms. The Marshall-Lerner
condition defines the relationships between the different demand and price elasticities that have to
exist in order for a devaluation to improve the trade balance.

The trade balance, expressed in the form of the import coverage ratio in nominal terms is written as:3

g = ExX0X (1.7.6)
Pm M

and, except for the first order, a variation dS in this import coverage ratio compared to a reference
situation can be subjected to an accounting decomposition of the variations in nominal and in real
terms.

dSzSK@ +diJ——dP’” —d—M} (1.7.7)
Px X Pm M

Our specifications of the equations give the following elasticities (see sections 1.4.2, 1.7.2 and 1.7.3):

am’ _ ‘{de quJ (1.7.8)
dx dPx dPx*

RS

* (1.7.9)

dPm _ g 9P4 |~ g dPm (1.7.10)
Pm Pq Pm

x4, - w)dpx (1.7.11)
Px Pq Px

The situation under consideration is one where domestic prices are exogenous, which means that they

do not adjust following the change in the exchange rate (dﬂ = J Therefore, we consider an

Pq
exchange rate depreciation that leads to an equal increase in foreign prices stated in euros, or:

dPm”  dPx"
= = 1.7.12
F * Fx* X ( )

The set of equations above can express the variation in the import coverage ratio as a function of the
different elasticities:

36 The Marshall-Lerner condition is presented on the basis of the import coverage ratio and not the trade balance. This does not change anything
in the calculation of the conditions, but it does simplify the presentation of the long-run effects.
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dS=S[(1-a)+le -1 -a)l-g)x (1.7.13)

We deduce from this that the import coverage ratio will only improve (dS > 0) if
[(1 —a)+{a —(1 —a)(1—¢)] > (0 (Marshall-Lerner condition). When the trade balance is nearly in

equilibrium (S = 1), an increase of 1% (X = 1%) in all foreign prices, if domestic prices are exogenous,
leads to a wvariation in the import coverage ratio given by the Marshall-Lerner condition:

[1-a)+Ze -1-a)1-¢).

Pq
the prices move in equal proportions, which means the competitiveness terms do not change. In this
case, the real terms do not change either, because they respond only to changes in relative prices.
Thus, the import coverage ratio is not affected by the change in exchange rates (dS = 0).

. . . L P
If we apply the same assumptions and consider a full adjustment of domestic prices (M = /\/J , all of

When we use the structure calculated as a mean of the sample to aggregate the different estimated
elasticities, we get:

[(1-a)+du -1 -a)1-¢)] =0,20 (1.7.14)

The charts below show the impact of a 10% increase in foreign prices stated in euros on the import
coverage ratio. The shock is simulated at different dates in 1980, 1985 and 1990.

10% foreign price shock at different dates:
impact on the nominal import coverage ratio when domestic prices are exogenous
(deviations in percentage points in the years following the shock)
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According to the Marshall-Lerner condition calculation, the 10% increase in foreign prices leads to a
rise of around 2 percentage points in the import coverage ratio in the long run. Nevertheless, these
simulations show that the short-run impulse response function depends on the reference period. The
actual improvement in the trade balance in the nineteen-eighties was slower than it has been since
then. The decomposition by products shows the phenomenon stems from energy imports, which are
incompressible. But the share of energy shrank from nearly 15% of total imports in real terms to
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around 5% at the end of the period, and in nominal terms, they shrank from 25% to around 6%. This
means that the improvement in the trade balance is more rapid when the same shock is simulated on a
more recent period. This simulation run on all goods and services obscures the J-curve phenomenon,
where the balance declines in the short run as a result of short-run demand rigidity. The J-curve only
appears in the case of energy. Once this short-run effect fades, the trade balance improves more
rapidly as the demand for imported goods and services shrinks following the rise in foreign prices.

The second chart below tracks the 1990 simulation, but with endogenous domestic prices.

10% shock on foreign prices in 1990:
impact on the nominal import coverage ratio when domestic prices are endogenous
(deviations in percentage points in the years following the shock)
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We see that, compared to the previous simulation, the trade balance shows less improvement,
particularly from the fourth year after the shock onwards. Since domestic prices rise in response to the
increase in foreign prices stated in euros, the competitiveness gains are smaller. As this phenomenon
continues, trade flows become more similar to the ones observed in the reference situation. Because
the specifications for the equation impose total homogeneity of the price system in the long run,
domestic prices eventually rise by exactly 10%. The trade balance then stands at the value that
prevailed before the exchange rate shock, and the permanent shock to the level of exchange rates has
had only a temporary impact on the trade balance. However, we see that the temporary impact can last
a fairly long time and that 12 years after the shock, the import coverage ratio is still significantly lower
than it would be in the reference situation.
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1.8 Transfer payments

In addition to the equations tracking price formation and the main macroeconomic variables, there are
a number of other equations to ensure the equilibrium of transfers between agents. The transfers with
the biggest role in income formation are interest payments and other property income.

1.8.1 Interest payments

Modelling of interest flows paid and received by the different agents usually relies on specification of
quasi-accounting equations linking such flows to outstanding claims and debts by means of apparent
interest rates. This type of specification is used for flows to avoid having to use stock variables and
having to decompose assets and liabilities at this stage in the development of the model. Therefore, we
use an accounting framework where the agents’ net lending is equal to the variation in their net assets.
For net asset items that do not generate interest payments, we assume that these “other net assets” vary
in proportion O to the variation in net interest-bearing assets. We then assume that the apparent
interest rate used to calculate interest paid is not very different from the rate used to calculate interest
received. This gives us:

CF =(1+ 0)AANI
INR = r(API - PPI)
= rANI (1.8.1)
=r(4ANI_, + DANI)

=L INR_, + rDANI

r

hence, ultimately:

INR=-"INR_ +—~
r 1+o0

CF (1.8.2)

CF:  Net lending

ANI.  Net interest-bearing assets
INR:  Net interest received

API: All interest-bearing assets
PPI:  All interest-bearing liabilities

The assumption that remuneration of assets and liabilities is comparable is a particularly delicate one
in the case of the rest of the world, since the interest paid by the rest of the world is primarily
calculated on the basis of foreign and French interest rates. This means we cannot assume that the
same apparent rates should be applied to assets and liabilities.’” Since we are dealing with an income
redistribution transaction, the aggregate interest paid by all agents is equal to the aggregate interest
received. We chose to use the rest of the world to balance this item.

Thus, for the rest of the world, we have:

INR,,, == D INR, (1.8.3)

iZzrdm

37 Unless we assume full parity between French and foreign rates.
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The apparent interest rate » is not an observable variable for the other agents. In order to approximate
this rate, we start by using the fact that an apparent rate applied to a total stock of assets can be written
as the weighted mean of the specific apparent interest rates applied to each component of the stock,
with the relative share of each component of the total stock being used as the weights. Hence, when
we distinguish between two categories of claims and debt: short-term and long-term, and two
respective remuneration categories, RC and RL, we get:

r=@¢RC +(1- $)RL (1.8.4)

Furthermore, we define the different apparent interest rates for each agent on the basis of linear
smoothing of market rates:

RC = ¢(L)TC (1.8.5)
RL=6(L)TL (1.8.6)

The weightings @ used to divide the influence of interest rates between short-term rates and long-term
rates are estimated from balance sheets, with mean distribution of “other deposits” excluding sight
deposits, short-term loans and long-term loans and securities other than equities between 1995 and
2000, in the total assets and liabilities of each agent.

Estimation of the short-term share of agents’ claims and debts
(weighted means 1995-2000)

Households 38%
Non-financial corporations 21%
Financial corporations 49%
Government 6%
NPISHs 20%
Rest of world 51%

The smoothing coefficients can be interpreted as the term structure of stocks of claims and debts. The
proxy for this structure here is a series of linearly decreasing coefficients that sum to one. The length
of the structure for each agent was set arbitrarily to ensure a degree of goodness of fit between the
calculated series of interest flows and the observed flows.*

Lag lengths for smoothing interest rates

(years)

Short- | Long-

term | term
Households 1 7
Non-financial corporations 2 5
Financial corporations 3 7
Government 3 5
NPISHs 1 3

Therefore, we have the following system of equations for each agent, except the rest of the world:

38 The short-term interest rate (zc) is the weighted mean of the overnight rates. The long-term interest rate (¢/) it the yield on long-term
government bonds.

3 The very poor fit means we cannot conduct tests. Therefore, we determined the lag structures on a very much ad hoc basis.
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7

INR=-"INR_, + CF +c (1.8.2)
r 1+o
r=¢g(L)TC +(1-¢)6(L)TL (1.8.4%)

Equation (1.8.4”) is a defining equation, since the weights ¢ are set (see above) and since the

coefficients ¢, and &, are wholly determined by the form n—’ assuming linearly decreasing

n(n+1)
2
smoothing coefficients, and with fixed lag lengths 7. On the basis of these values, the apparent interest
rate » can be calculated and substituted in equation (1.8.2).%

Under the accounting framework of the model, the net interest received by each agent can be deduced
from their net lending. Thus, we can write:

CF = CF+ INR (1.8.7)

CF : The set of asset and liability items can be used to calculate net lending, excluding interest paid
and received.

The reduced form of the interest flow equations is therefore written:

yr —

CF +c (1.8.8)

(1 -r JINR =L INR, +
l+o T 1+o

This equation shows that with steady-state growth (., = ), if nominal disposable income increases at
rate g, then the ratio of net interest received to income is not stable unless:

l1+o 1
l+gl+o-r

<1 (1.8.9)

This condition is analogous to the debt sustainability condition, where the interest rate must be lower
than the growth rate of the economy, except that, in this case, the condition involves an unknown
parameter. Parameter o was set at 0.3 to ensure the stability of the model for a likely interval of values
for r and g.

In this equation, only the constant, which is included to account for the mean biases introduced by all
of the approximations, has been estimated.

Determining interest received and interest paid

The equations above enable us to determine the net interest received by each agent. In order to
reconstitute each agent’s assets and liabilities, we need to separate interest received and interest paid.

The interest flows of financial corporations are by far the largest flows between agents. This is only
natural due to the nature of these agents. Among non-financial agents, non-financial corporations and
government are structurally interest payers, whereas households receive more interest than they pay.

40 I the case of financial corporations, problems in finding acceptable results with this form led us to linearise the variables.
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This is also true of the rest of the world, except in the most recent period, where the flows are
practically in equilibrium.

For agents other than the rest of the world, we assume that interest received varies in proportion to net
interest received, which then enables us to determine interest paid as the balance, or:

AIR = alINR + ec

(1.8.10)
IV =IR - INR
ec is a differential term that ensures the equality of the right and left sides of the equation, if a is
constant. This term is considered to be exogenous in the operation of the model.

The set of residents pays interest to other residents and to non-residents. Therefore, we have estimated
a coefficient for distributing the aggregate interest paid by residents in order to determine the interest
received by the rest of the world, with the interest paid balancing the operation, or:

AIR , =a AIV. |+
rm [2 J “ (1.8.11)

i£rdm

1 Vrd

m

=IR,,, - INR

rdm

As above, ec is a differential term that ensures the equality of the right and left sides of the equation, if
a is constant.*!

Estimation of the distribution coefficient for calculating interest received

a
Households 1.1
Non-financial corporations | -0.1
Financial corporations 2.2
Government -0.1
NPISHs 1.1
Rest of world 0.1

We ran a dynamic simulation to evaluate the relevance of these equations. The whole system includes
equations for determining the net flows of interest paid, equations for breaking flows down into
interest received and interest paid and equations for flows with the rest of the world that balance the
system. We then add equations that define net lending as net lending, excluding interest (considered to
be an exogenous variable in this system, which is isolated from the other equations in the model) and
with the addition of interest flows, which are treated exogenously. In this way, we ensure that net
lending and interest flows match.

The simulation shows that these equations match observations with a degree of likelihood (see charts
on following pages). Some simulation results are more volatile than the observed data. This was true
for interest received by non-financial corporations and by government, and for interest received and
paid by NPISHs.#

4l Even though we use the same symbol in our notation, @ represents the distribution coefficient for net interest received by resident agents
used to derive the gross interest that these agents receive, but, when dealing with the rest of the world, ¢ represents the distribution
coefficient for all of the interest paid by residents, which is used to derive the interest received by the rest of the world.

42 The amounts involved in this case are very small.
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We see that the link to the rest of the world that completes the system enables us to match the
observed data for this agent adequately.

Flows of interest received and paid: observed variations and dynamically simulated variations

Interest received
(variations in EUR millions)
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(variations in EUR millions)
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Interest received Interest paid
(variations in EUR millions) (variations in EUR millions)
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1.8.2 Property income, other than interest payments

Under the accounting framework for the model, this type of income includes income distributed by
companies, profits from foreign direct investment, property income allocated to insurance customers
and income from land and mineral deposits. Therefore, this income is fairly heterogeneous and hard to
model. Consequently, we have opted for a rough specification that is intended both to serve as a
plausibility check for forecasts and to ensure consistency in the nominal sphere of the model.

We consider that three institutional sectors are net payers of such income: non-financial corporations,
financial corporations and the rest of the world. In net terms, households and governments share all of
this income.*

Our specification ensures the stability of the trend-adjusted proportion of income paid out of the gross
operating surplus (out of aggregate exports, in the case of the rest of the world*), as a function of the
spread between short-term and long-term interest rates.

REV: property income, excluding interest (net interest paid)

EBE: gross operating surplus for residents and exports for the rest of the world
pxX:  exports in nominal terms

TL: long-term interest rate

TC: short-term interest rate

43 NPISHs are considered to be exogenous.

4 Exports are used as dummy variable for economic activity in the rest of the world, which is the basis on which property income payments are
made.
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Estimation results: equations for property income, other than interest

REV REV.
B(L)A—— =b, + “L+p(TL —TC) + b,t 1.8.12
(L) ZpE DtP FBE., 1 ( ) *+b, ( )
or
B(L)AREV =h,+p REV-, +H(TL-TC) + byt (1.8.13)
pxX pxo X
Non-financial Financial Rest of world
corporations corporations
1979q1 -2001q4 1979q1 -2001q4 1979q1 -2001q4
Coeft. T-stat Coeft. T-stat Coeft. T-stat
P -0.144 -2.76 -0.098 -3.61 -0.130 -7.53
by 0.100 1.96 0.585 1.83 -0.018 -1.60
REV, REV_, 0411 4.08 0.309 3.53 0.769 15.75
A or A
EBE pxo X,
bo 0.006 1.58 -0.010 -0.71 0.001 2.03
b, 1.6E-04 3.17 0.001 2.96 8.5E-06 1.47
682q3 0.024 3.89
d;qu 0.006 4.28
698q2 0.193 4.80 0.003 2.23
699q1 0.008 5.09
DW 1.88 2.19 1.12
R2 0.29 0.37 0.83
SER 0.0061 0.0387 0.0014
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Observed and dynamically simulated net property income (excluding interest)

(EUR millions)
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1.8.3 Other social and tax transfers

The purchasing power of some transfers is exogenous. Therefore, we consider them in a variant with
full indexation on the corresponding deflators. Other transfers, especially through the tax system, have
been modelled on the basis of exogenous apparent tax rates applied to the tax bases. However,
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unemployment benefits are specified in terms of purchasing power, based on the real mean cost per
person applied to the number of unemployed people.
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2 Part two : analytical simulations

The sole purpose of this part is to show how the model behaves by simulating exogenous shocks.
These shocks are defined randomly and are not necessarily very realistic. Their sole purpose is to
analyse the scale of the responses, the speed with which the various variables adjust and how different
shocks are diffused. Therefore, these particular simulations cannot be used directly to analyse practical
economic situations. They simply help isolate the main mechanisms at work in the dynamics of this
model and help evaluate their relevance, all else being equal.*

More specifically, there is no impulse response function for the monetary and fiscal authorities. This
means that nominal interest rates and tax rates are exogenous variables. Under these circumstances,
the nominal anchor is defined by foreign prices, which are exogenous variables too. Furthermore, real
interest rates in the model are defined on the basis of nominal rates, minus the various measurements
of actual inflation, which are interpreted as being inflation expectations. These expectations can be
dealt with in several different ways. In the simulations presented below, the expectations are
considered to be exogenous and, therefore, they are not affected by the simulated shocks. Long-run
inflation is determined by the growth of foreign prices and since none of the simulated shocks affects
these growth rates in the long run, we make the extreme assumption that the agents are aware of this
result and do not revise their inflation expectations when determining the real interest rate, despite the
actual changes in the inflation rate that may occur in the short run.* Finally, the nominal exchange rate
of the euro is also an exogenous variable.

We should also explain that the model is simulated with no consideration of any possible changes in
other countries that could be caused by the shock under consideration, either when the shock affects
other countries at the same time, as in the case of a change in oil prices, for example, or when the
shock affects France, as the case of an increase in government expenditure, for example, and it effects
are then felt in other countries, through increased French demand for their exports, for example.”’” We
do not consider these important aspects of real economic activity in our analysis of the behaviour of
the model.

All in all, because our model has a new-Keynesian structure we expect positive demand shocks to
stimulate activity, in the short run at least. But we also expect prices to adjust after a while and play a
stabilising role, following the initial shock.

In accordance with economic theory, the only impact on real activity should come from the structure
of relative prices. In the framework used for these simulations, where the nominal anchor is defined by
foreign prices, if the nominal magnitudes all increase by the same amount, say 10%, then the relative
prices should not change and the real magnitudes should not be affected by the nominal increase in the
long run. The first variant simulates the effect of a uniform 10% shock to all foreign prices, in order to
test this property of the model.*® Therefore, this variant analyses the stabilising mechanisms brought
into play in the nominal sphere.

The second, oil price variant also represents a foreign price shock, but one that is concentrated on the
price of a single import. The value of this variant lies in the fact that, unlike the previous variant, it
leads to a permanent distortion of relative prices that prevents the economy from reverting to its

4 For an example of using the model in practical economic situations, see Baghli, Brunhes-Lesage, De Bandt, Fraisse and Villetelle (2003).

46 The opposite extreme assumption is to use actual inflation to measure inflation expectations. This is the same as saying that agents revise
their inflation expectations whenever inflation varies from quarter to quarter. This solution leads to excessive instability of the real interest
rates and has harmful consequences, especially for the response of capital formation to a price shock.

47 This is also true for the transmission of all of these shocks to the other euro-area countries.

48 Detailed results of all of the variants can be found in the tables in Appendix 8.
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reference situation. More specifically, the equilibrium unemployment rate undergoes a permanent
increase following the shock, because it depends on the structure of relative prices (domestic terms of
trade).*

The third variant is similar to the second. It simulates a euro exchange rate shock. Because of the
model structure, this is like a foreign price shock that is concentrated on the countries in the euro area.

All of the variants show how the price dynamics affects the macroeconomic balance of the model,
under the assumptions used for these simulations (no impulse response function and a fixed nominal
exchange rate). This means that when all prices change proportionately, the balance is not affected.
When a distortion in relative prices occurs, the equilibrium unemployment rate changes and the
previous equilibrium cannot be re-established.

The next two variants are demand variants. The first simulates a government sector demand shock.
The second simulates a world demand shock affecting the demand for French exports from countries
outside of the euro area. These two variants show both the effects of demand on activity and the role
that prices play in stabilising mechanisms. More specifically, the inflationary pressures that arise
following these positive demand shocks are adverse for exports and they cancel out some of the initial
increase in demand.

The next variant simulates a wage shock. This variant provides a better understanding of how changes
in wages influence nominal adjustment. A wage increase stimulates households’ demand by increasing
their income and it also generates inflationary pressures that are adverse for exports.

The next variants involve employers’ social security contributions. The results depend critically on
how wages are set. If wage earners consider employers’ social security contributions as the source of
financing for transfer income, they would agree to a cut in wages in exchange for an increase in social
security contributions, which would change the shares of income from work and transfer income in
their overall income. If, on the other hand, wage earners consider that employers’ social security
contributions are a deduction from their wages, they will not agree to a cut in wages. Finally,
considering the deductions limited to contributions on low wages leads to analogous results, but on a
smaller scale.

We then run another tax variant featuring an increase in the VAT rate. In addition to the distortion
caused by the fact that foreign prices are exogenous, this variant also shows the distortion caused by a
change in the VAT between the deflators that bear the tax (final demand prices) and the other deflators
(value-added price and foreign trade price).

Unlike the previous variants, the following variants affect the structure of the economy directly. First
of all, a trend productivity shock will by construction affect the real anchor for wage changes, which is
exogenous in the model. In the preceding variants, deviations of the economy from this anchor give
rise to a number of adjustments. In this variant, we change the value of this anchor and we analyse
how the economy adjusts to the new value.

The next structural shock changes the labour force participation rate ex ante in order to analyse how
this labour market shock affects the economy as a whole and the distribution of jobs and
unemployment.

The last variant repeats a simulation run at the ESCB to analyse monetary policy transmission
mechanisms (van Els ef alii, 2001). It features a 100-basis-point increase in the short-term interest rate
over a period of two years. The long-term interest rates vary according to the term structure of interest

4 This simulation is a good illustration of the lack of practical applications for this exercise and it underlines its analytical role. In actual fact,
higher oil prices would affect all oil-consuming countries, and not just France. Such a shock would also have an effect on our competitors’
prices and their activity levels. Furthermore, if the oil-price increase leads to a substantial rise in the oil-producing countries’ income, it
would also affect the demand for industrialised countries’ exports in return.
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rates, and the exchange rate varies according to the uncovered interest rate parity hypothesis.
However, interactions with the countries in the euro area or with the rest of the world are not taken
into consideration.

2.1 Foreign prices simulation

The first variant simulates the response of the model to a permanent and simultaneous 10% increase in
all foreign prices. The purpose of this variant is to analyse the consistency of the nominal sphere of the
model with its real sphere. The nominal anchor is provided by foreign prices, since the model does not
have an impulse response function and the nominal exchange rates are exogenous variables. Within
this framework, if the nominal magnitudes are perfectly indexed, they should all increase by 10%
eventually and, if there is no distortion of relative prices, the real magnitudes should revert to their
reference values.

However, as is the case in most models, adjustment is relatively slow (Economie et Prévision, 1998).
Only half of the expected adjustment has been achieved after five years. Ten years out, we observe an
over-adjustment compared to the long-run effect, since all prices, except the import price, have
increased by more than 10%, leading to a decrease in activity compared to the baseline trend.
However, we did a projection that was long enough to verify that all the prices in the model and, more
generally, all of the nominal magnitudes did increase by 10% farther out and that the real magnitudes,
which deviate from the baseline trend in the short to medium run, then revert to the baseline trend.
This means that the deviations remaining ten years after the shock are explained solely by adjustment
lags.

The dynamics of the model in the presence of such a shock shows that, in the short run, the increase in
foreign prices gives rise to competitiveness gains that make it possible to increase exports and
decrease imports, thereby boosting domestic activity. In the medium run, this leads to job creation and
a fall in the unemployment rate that leads to a tighter labour market and higher wages. These higher
wages provide households with extra income, which stimulates their consumption. But, it also creates
inflationary pressures, which compound the inflationary pressures caused by higher import prices.
This cycle continues as long as there is a competitiveness deviation between the variant and the
baseline trend or, in other words, until domestic prices have risen by 10%. In the long run, when unit
labour costs and export prices have risen by 10%, the competitive advantage disappears and GDP
returns to its initial level.

2.2 Oil price simulation

In the model, the oil price is both a final demand price and an input price, meaning a cost factor for
businesses. The impact on demand prices reduces agents’ wealth and incites them to reduce their
aggregate demand.” In the business sector, for the same level of demand, the increase in production
costs stemming from the higher oil price makes output less profitable and causes supply to shrink as
well. A permanent 10% increase in the oil price leads to decreases in both demand and supply. The
resulting impact causes stagflation, in which prices rise (with a 0.16% rise in the HICIP after one year
and a 0.25% increase after five years) and activity declines by 0.1% after two years. It is noteworthy
that most of the effects are felt quite rapidly. Nevertheless, the increase in import prices leads to a
reduction in imports in real terms, which causes a slight improvement in the trade balance. All sectors
are affected, with simultaneous declines in consumption and investment, and a decrease in the fiscal

30 The reduction in wealth benefits the oil-exporting countries. Some of this wealth comes back in the form of increased demand for oil-
consuming industrialised countries’ exports of goods and services. This effect is not taken into consideration in this simulation.
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balance stemming from the increase in expenditure on unemployment benefits. The oil price shock
does not change the value-added price, all else being equal, since, in our model, the latter only changes
as a function of labour costs and tightness on the market for goods. Value added equals the net output
of inputs, which means that we assume that the increase in the energy input price is passed on in the
output price in full. On the other hand, the energy price has a direct impact on the final demand price
(consumption and investment), in proportion to the share of energy in final demand, and an indirect
impact through the price mark-ups applied by foreign suppliers following the increase in domestic
output prices. This means that demand prices increase more than value-added prices do. Businesses
offset this price differential in wage formation by reducing the supply of employment, which causes
the equilibrium unemployment rate to rise.

2.3 Exchange rate simulation

We simulated a 10% increase in the euro exchange rate. This variant is analogous to the oil price
variant because it changes the price in euros of energy and other commodities, but it differs from the
previous variant because it affects a wider range of goods and services. One of the effects of this
variant is that the increase in the value of the euro compared to the dollar reduces the euro prices of oil
and other non-energy commodities. This means that the shock has the opposite sign and is similar to
the shock in the previous variant, but extended to non-energy commodities as well. In this respect, we
can speak of a “counter-shock”. But the rise in the value of the euro also reduces the euro prices of a
large number of other goods and services where France faces stiff competition on export markets,
which is not the case for oil and commodities. Given the weight of non-euro area countries in the
model, the shock is equivalent to a 0.33% increase in the effective exchange rate of the euro, as
calculated for France (see Appendix 4).°! In this case, France suffers a loss of competitiveness with
regard to countries outside of the euro area. This loss of competitiveness depresses activity, which
increases unemployment and holds down wage growth. Wages that are lower than the baseline trend
lead to disinflation, which gradually restores France’s competitiveness. In the short to medium run, the
positive effects of lower euro prices for commodities are offset by the loss of competitiveness and the
ensuing decline in exports. In the long run, on the other hand, demand prices, which are directly
influenced by import prices, fall further than value-added prices. For firms to maintain their
equilibrium, nominal wages adjusted for productivity must fall in line with value-added prices, which
means a smaller decline than the fall in consumption prices. This means that households make
purchasing power gains and firms increase their demand for labour, which reduces the unemployment
rate. All in all, despite the permanent reduction in the level of exports, activity settles at a higher level,
with a lower equilibrium unemployment rate and lower prices. Ten years after the shock, the positive
impact of the rise in the value of the euro can already be seen and it illustrates the adjustment lags of
the model.

2.4 Public expenditure simulation

This is a fairly common variant used to reveal the multiplier effect. An increase in government
demand, in the form of a permanent increase in government investment equal to 1 point of real GDP,
increases the volume of activity through increased investment. It also increases consumption through
the income generated by the new jobs created by the extra activity and creates pressures on wages
resulting from the decline in unemployment. However, it also creates inflationary pressures that cause
a loss of competitiveness and a decline in exports. This then reduces the impact of the multiplier.
Furthermore, the extra demand leads to a surge in imports. All in all, the multiplier stands at around

The countries considered are the United States, the United Kingdom, Japan and Switzerland. We assume that the prices of other countries
follow the same pattern as in these four countries. We also implicitly assume that the currency used for invoicing foreign trade transactions,
which may diverge from the geographical structure, is constant over time.
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0.5 in the long run, which means that one euro in government expenditure purchasing power leads to a
0.5-euro change in real GDP. And, after ten years, the multiplier falls below this long-run value to
around 0.1, as a result of the over-adjustment of prices observed in the analysis of the results from the
first variant. In the long run, the crowding-out effect is not complete, because foreign prices and the
nominal exchange rate are exogenous variables. This means that firms return to equilibrium before
demand prices rise so much that the extra demand generated by government demand is completely met
with imports.

2.5 World demand simulation

This is another demand shock variant, but the shock comes from the rest of the world in this case. It
features a 1% increase in real terms in the imports of countries outside the euro area, which
corresponds to an increase of slightly less than 0.5% in the aggregate world demand for French
exports.”® The response is similar to the one seen in the previous variant, with an increase in activity
and employment, a decline in unemployment and more inflationary pressure. But, unlike the public
expenditure variant, the world demand variant improved the situation of the government sector. The
government sector does not increase its expenditures to stimulate activity. On the contrary, its
expenditures are reduced as unemployment declines and its revenues increase as the increase in
activity boosts the tax base.

2.6 Wage simulation

This variant features an ex ante increase of 1% in the nominal per capita wage. It provides a better
understanding of the changes in wages observed in the previous variants. A wage increase stimulates
households’ demand by increasing their income and it also generates inflationary pressures that are
adverse for exports. Wage increases provide households with more disposable income, but most of the
extra income is saved in the short run. When this effect is combined with rising prices, it causes a
negative real balances effect that depresses consumption. All in all, consumption declines slightly over
three quarters, but, after that, the decrease in the savings rate finally leads to the expected increase in
consumption. This type of shock also distorts the wage-profit distribution in favour of wages, which
reduces investment. This means that it has a negative effect on the other GDP counterparts. It
increases investment prices and decreases profits. It also leads to a loss of competitiveness that reduces
investment and exports and increases imports, which are substituted for domestic output. After ten
years, the price-wage system limits the wage increases in real terms. The net effect simulated with the
model is that of an overall decline in activity, despite a short-lived rise in consumption.

2.7 Employers’ social security contributions simulation

This variant shows how important the specification for wage formation is. We simulate the effect of an
increase in the employers’ social security contributions rate that is calibrated to produce an ex ante
increase of 1% in nominal per capita compensation, which is thus comparable with the wage variant
above. In all of the configurations, wage bargaining focuses on compensation. In technical terms, this
means that the equation used considers per capita compensation, which therefore includes wages and

32 In order to achieve a total crowding-out effect, even in the absence of a fiscal impulse response function, we would have to impose wage
indexation and the impact of labour force participation responses on value-added prices, and not on consumption prices. We would also have
to redefine the users’ real cost of capital.

33 As in the previous variants, we do not consider the impact of the extra demand on the growth of other euro-area countries.

92



employers’ social security contributions. The wage equation sums up wage bargaining
comprehensively all on its own. Therefore, it can give rise to two interpretations, depending on the
point of view taken. From the employees’ point of view, employers’ social security contributions are
either seen as generating transfer income (in the equation with no social security wedge) or else they
are seen as reducing wages through a deduction from the overall amount of compensation (in the
equation with a social security wedge). In the first case, if the employers’ social security contributions
rate increases, employees will agree to a cut in wages equal to the increase in the employers’
contributions, since the increased contribution rate merely represents a change in the division of
aggregate compensation between direct wages and transfer income. In the second case, employees will
resist the increase in employers’ social security contributions and demand an increase in wages to
offset it. This increases aggregate compensation and thereby increases the cost for businesses. From
the employers’ point of view, the first case results in a negotiated wage cut that offsets the cost of the
higher contribution rate. In the second case, employers cannot negotiate a wage cut and they must bear
the cost of a wage increase, which they then pass on in their prices.

Regardless of the employees’ behaviour, the long-run equilibrium of the firm in our model depends on
linking the real labour cost (wages and social security contributions, deflated by the value-added price)
to labour productivity, which is an exogenous technical parameter. This condition is fulfilled by the
value-added price equation. In other words, the real cost is not affected by the shock. The employers’
social security contributions rate is one of the elements in compensation, which means that an increase
in the rate automatically leads to a proportionate decrease in the real wage rate, in value-added price
terms. In our model, most of the transfer incomes in real terms are exogenous, which means that there
is a decrease in real income for households, which depresses activity and leads to a permanent decline
in the employment level.

The long-run effects are different, depending on the form of the equilibrium unemployment rate. In an
economy where the equilibrium unemployment rate is a structural constant, nominal compensation
will be linked to the value-added price, and not to consumption prices, as is the case in our model. The
distortion of the system of relative prices, resulting from the under-reaction of demand prices to the
value-added price, would not affect the equilibrium unemployment rate in such an economy and the
decline in employment would lead to a proportionate decline in unemployment.

On the other hand, if the terms of trade have an effect on the equilibrium unemployment rate, the
distortion of relative prices would lead to a permanent rise in the equilibrium unemployment rate.
Since the decline in consumption prices is smaller than the decrease in the value-added price, it is too
small to bring about a nominal wage cut that maintains the real wage in value-added price terms. Thus
the rise in the unemployment rate will be permanent, so that a new equilibrium is reached that is in
line with the employers’ equilibrium. The permanent rise in the unemployment rate, therefore, is not
the result of the social security contributions per se; it stems from their impact on relative prices.

The inclusion of a social security wedge in the wage equation changes the direction of the
adjustments. As in the previous case, a Phillips curve effect governs the adjustment of nominal
compensation and pushes wages down, all else being equal. But the social security wedge creates a
contrary pressure that pushes wages up. According to the estimation of the Phillips curve effect, the
effect is too weak to prevail and thus, the result is a permanent rise in nominal compensation and
prices. Therefore, the increase in the value-added price has to be higher than the increase in nominal
compensation in order to achieve a real wage cut that ensures the employers’ equilibrium. The under-
reaction of consumption prices to the value-added price is too small to make this adjustment possible
and this means that the unemployment rate must rise permanently. In this case, the permanent rise in
the unemployment rate is the result of both the direct impact of social security contributions and the
indirect impact of the distortion of relative prices.

In accounting terms, the increase in employers’ social security contributions leads to an increase in the
compensation paid to employees in the short run. This sets off the price-wage spiral and results in the
ensuing loss of competitiveness with regard to foreign suppliers and exporters. In the wage equation
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with no social security wedge, this effect is only transitory because employees accept that the shock
represents a promise of future transfer income and agree to reduce their wage claims. In the equation
with the social security wedge, on the other hand, employees demand higher wages to offset the extra
contributions, which they see as a deduction from their direct wages. These wage demands compound
the effect in accounting terms and lead to further price rises.

2.8 VAT simulation

The apparent VAT rate on final consumption and investment is changed to achieve an ex ante 5%
increase in VAT revenues, which represents about six billion euros in 2002, or approximately 0.4 GDP
points. ** Initially, the shock affects only the final consumption and investment prices on which the tax
is levied. In our model, changes in the tax rate do not play any role in determining prices excluding
taxes and we use an accounting procedure to make the transition from prices excluding taxes to prices
including taxes. This means that the shock has no impact on producers’ price mark-ups and the whole
shock is immediately borne by the final users. Therefore, household and business sector demand for
taxable products diminishes. This leads to a decline in activity that depresses employment. Wages,
which are linked to prices, tend to rise in the short run, but the rise in unemployment has a larger
impact in the medium to long run, which leads to lower wages and a lower value-added price
compared to the baseline trend. However, the fall in prices excluding tax is too small to offset the
increase in the VAT rate. Yet, it does produce permanent competitiveness gains compared to the
exogenous foreign prices. The result is a new equilibrium with a lower level of activity. The rise in
exports does not offset the fall in domestic demand. The new equilibrium features lower price levels
compared to the reference situation, with lower prices excluding taxes, but higher prices when the
VAT is included.

2.9 Productivity simulation

This variant features a permanent 1% increase in the trend labour productivity level. This means that
the productivity growth rate is not affected, except at the date of the shock. The increase in the
productivity level causes a transitory reduction in the unit labour cost. This makes a price cut possible
and the cut is transmitted to the whole nominal sphere. The productivity trend is the anchor for the
real wage growth path. This means that a 1% increase in the level of this trend eventually leads to a
1% increase in real wages measured in value-added price terms. In other words, nominal wages,
corrected for the productivity trend, decrease in the same proportions as value-added prices do in the
long run. However, demand prices are partially linked to foreign prices, which are exogenous in our
model. With a fixed nominal exchange rate, the linkage of demand prices following the shock is
limited to the link with the value-added price. This disrupts the homogeneity of the price system and
leads to a fall in consumption prices that is smaller than the fall in value-added prices. Since nominal
wages are linked to consumption prices and adjusted for labour productivity, they cannot match the
decrease in the value-added price unless there is a rise in the equilibrium unemployment rate. In the
long run, this means that the impact of the productivity shock makes it possible to attain a higher level
of activity and a lower price level as a result of the decrease in the cost of labour. With fixed exchange
rates and no change in foreign prices, there is a distortion of the price system compared to the
reference situation, which leads to a rise in the equilibrium unemployment rate. As was the case in the
employers’ social security contributions variant with a wage equation with no social security wedge,
the productivity shock does not have a direct impact on the equilibrium unemployment rate, but, when

3 In the national accounts, final and intermediate uses are recorded at the purchase prices, meaning net of deductible VAT. Finla uses,
including non-deductible VAT, correspond to virtually all final consumption and some capital formation (fixed capital formation and
changes in inventories).
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we run these variants, it does have an indirect impact because of the distortion of relative prices that it
causes.”

Nevertheless, no increase in the unemployment rate shows up in the 10-year simulation period, which
demonstrates the inertia of the model. The transitory effects have a lasting impact and the
unemployment rate actually goes down. The reduction of unit wage costs leads to disinflation,
competitiveness gains and increased purchasing power. The results are a rise in activity and
employment at a lower price level than that of the baseline trend.

2.10 Labour force simulation

This variant features a permanent ex ante increase of 1% in the labour force compared to the reference
situation. This shock is equivalent to an increase in the labour force participation rate, because the
working-age population is an exogenous variable in our model. Labour market rigidities mean that the
sudden increase in the labour force leads to a rise in unemployment in the short run. This leads to
lower wages and prices compared to the baseline trend, which, in turn, produce competitiveness gains
and increase purchasing power. The increase in activity gradually causes new jobs to be created,
which are compatible with higher unemployment than under the baseline trend as a result of the ex
ante increase in the labour force. Foreign prices and nominal exchange rates are exogenous, which
means that the competitiveness gains achieved through changes in the behaviour of the labour supply
are permanent gains, leading to permanent increases in economic activity and employment. In the long
run, as was the case in the previous variant, the under-adjustment of demand prices, and especially
consumption prices, to value-added prices leads to a permanent increase in the equilibrium
unemployment rate. The distribution of the labour force between economically active and inactive
individuals cannot be re-established in this case. Therefore, this variants leads to a level of economic
activity and employment that is higher than under the baseline trend, with lower prices and wages, but
a higher unemployment rate. The net effect is a deterioration of government finances.

2.11 Working-age population simulation

In this variant, the working-age population, which is an exogenous variable in our model, increases by
1% compared to the reference situation. Unlike the previous variant, the change here is not a change in
behaviour, but a structural shock with no change in behaviour. Only part of increase passes into the
labour force (Section 1.3), which leads to a fall in the participation rate in the short run. The
mechanisms involved are very similar to the ones in the previous variant, with an increase in
unemployment, lower wages and prices, competitiveness gains and increased purchasing power in the
short run. After that, the increase in economic activity gradually causes new jobs to be created, but
with an increase in the unemployment rate as a result of the rise in the equilibrium unemployment rate.
However, there is one difference compared to the labour force variant: the shock in this case does not
have a big enough impact on economic activity and leads to a decline of both the participation rate and
the employment rate in the long run. Since the shock is a 1% increase in the working-age population,
aggregate employment and the labour force would both have to increase by exactly 1% for the
participation and employment rates to remain the same, and by more than 1% for them to rise. Yet the
increase in aggregate employment compared to the reference situation is, in algebraic terms, the
weighted mean of the deviations of government sector and private sector employment from their

One of the determinants of the short-to-medium-run equilibrium unemployment rate is the difference between two productivity
measurements: apparent labour productivity, used in the wage equation and trend productivity, used in the value-added price equation. But
this difference is cancelled out in the long run as apparent productivity converges with its trend level. This means that the productivity level
has no impact on the equilibrium unemployment rate.
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respective reference situations, with the distribution of employment between the two sectors
determining the weights. Government sector employment is an exogenous variable in this simulation.
This means that it would take a fairly large increase in private sector employment to offset its 65%
weighting with regard to aggregate employment. In this case, the increase is not large enough to do so,
unlike the previous variant. The permanent increase in the level of economic activity made possible by
lasting competitiveness gains is too small. Therefore, the rise in aggregate employment is less than 1%
and consequently, so is the increase in the labour force. This leads to a decrease in the participation
rate and in the employment rate.

2.12 Interest rate simulation

The last variant repeats a simulation run at the ESCB to analyse monetary policy transmission
mechanisms (van Els ef alii, 2001) and the analysis published in the Banque de France Bulletin
(Baghli, Brunhes-Lesage, De Bandt, Fraisse and Villetelle 2003). It features a 100-basis-point increase
in the short-term interest rate over two years. The responses of long-term interest rates and euro
exchange rates to the shock depend on the term structure of interest rates and the uncovered interest
rate parity hypothesis respectively.

This shock dampens economic activity by decreasing business investment, housing investment,
stockbuilding and consumer credit. The income effect for households, as the flow of interest on their
financial assets increases, is not big enough to boost consumption. Consequently, there is a decline in
economic activity, a rise in unemployment and a fall in wages and prices.* Unlike the other variants,
the shock is transitory in this case, as are all of its effects.

2.13 Some of the lessons to be learned from the simulations

These variants are primarily used to test the stability of the model. Occasional shocks do not have
lasting impacts. The stabilisation mechanisms involving the nominal sphere show comprehensive
indexation of the economy.

Whenever a shock has a heterogeneous and permanent impact, the price system, meaning relative
prices, is distorted compared to the reference situation and the initial equilibrium cannot be re-
established. More specifically, the unemployment rate has to change to offset the price differentials
between value-added prices and consumption prices. With the exception of a homogenous shock to all
foreign prices, the lack of a monetary or fiscal response, the exogeneity of nominal exchange rates and
the exogeneity of variables concerning the rest of the world all explain the lasting deviations from the
baseline trend.

Nominal rigidities are also present in the model, which make it a New-Keynesian Model. In addition,
the response of prices and wages is limited to the short run only, and the full adjustments feature a
phase of over-adjustment with regard to the long-run effects. Further developments for the model
should focus on the adjustment dynamics of the long-run equations.

36 The fall in prices would be limited if we used a price equation that incorporates the cost of capital formation, as well as wage costs (Section
1.1.6).
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4 Appendices

4.1 Appendix 1: Calculating elasticity of substitution

In order to determine the value of elasticity of substitution, we solved the firms’ optimisation
programme using a translog production function, which corresponds to the Taylor expansion of any
production function that incorporates the assumptions of constant returns to scale and Harrod-neutral
technological progress.

Solving the firm’s optimisation programme:

Max PY —WIL, - CkK,
P.Y.K,L,

with the constraints: Y, =F(K,,L,)and Y,(P) = Z(P,. /P)™"
n

which means simultaneously estimating the system with constraints:

g =0
81~ "8~ &
g *tg =1

InY=g,+g,InL+g,InK +g,t +%(lnL)2 +%(lnl()2 +gyInLInK + g, InLt

+%mm+%f

CK 1

E:;(g[( tgw InK + gy an)
WL _ 1

E_;(gL tgyuInl+g t+gy an)

where g=(1-1/n)" is the price mark-up rate

We use yx and yy, to denote the partial derivatives of the production function y with x, and with x then
z. The elasticity of substitution between capital and labour is written:

A (7L + y,K)
LK {y, 07 =200, + vuri)
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Sensitivity of the elasticity of substitution to Sensitivity of the elasticity of substitution
investment price expectations to the interest rate definition

— SIGMAST ---- SIGMAAR

Where:

Elasticity of substitution

Assumptions

Sigma AAR adaptive expectations for investment prices and the 10-year bond yield
Sigma AST Static expectations for investment prices and the 10-year bond yield
Sigma TETA benchmark 10-year bond yield and static expectations
Sigma TAE medium-to-long-term business loan rate
from the Banque de France cost of borrowing survey and static
expectations
Sigma TENT the mean of the two rates weighted

by lenders’ and borrowers’ interest flows in the business sector and static
expectations
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4.2 Appendix 2: Estimating a total-cost value-added price
equation

A long-run target for the value-added price equation in the form of a factor price frontier establishes a
direct link between the price and all of the factor costs:

p=0-B)w=-e)+t e, =B (B)-(-B)n(-pF)+In(u)-a
B(L)Dp = b, + B,(L)Acsul + B,(L)Atuc + pWp_, - (1 - B)esul_, - Bekl_,)

Results of the estimation of the value added price equation (base 95)
Long-run target: factor price frontier

Ap 1979q1-1996q4 1979q1-2001q4
Coefficients | t-stat | Coefficients | t-stat
Aps 0.2068 2.31 0.2158 2.79
Acsul 0.3578 3.89 0.3421 4.58
Acsul 0.3638 4.18 0.3629 5.00
Atucy 0.1417 2.09 0.1436 2.60
Yo, -0.0208 -1.97 -0.0191 -2.72
bo 0.0228 2.09 0.0212 2.79
Ser 0.5% 0.4%
DW 1.96 1.96
R2 0.77 0.81
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4.3 Appendix 3: Defining the social security wedge

og(W
og(W 1 + tcse )

Io 1 + tcse)
g 1 - tcss 1 - tcsg)(l - trds)

(1+ tcse) J

1 1
oW )+ ? ( 1 - tcss)(l - tcsg)(l - trds)

where W, W" and W" are, respectively the nominal per capita gross/gross wage, the per capita
wage in gross terms and the per capita wage in net terms (net of social security contributions and
levies).

o log(( (1+ rese) j

1- tcss)(l —tcsg )(1 - trds)
=w" +tcse+tcss +tcsg +itrds

=w" +cs

because, when #, and ¢, are near zero, log(l + ti) =¢, Ui=12 and (l +1 )(l +1, ) =1+t +t,.
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4.4 Appendix 4: Weightings for the foreign price indices for
imports and exports

4.4.1 Foreign import prices

The volume M of imports from the rest of the world is decomposed according to the origin of the
imports into:

MFr = ZXI{,FF

kORdM

where X ;. are the exports of country k to France (£7)

Therefore, the price of these imports is:

)

kORdM M Fr

Xk,Fr

Pk,Fr

in other words, the weighted mean of the bilateral prices P, ;. is the price of exports from k to France.

The weightings are the suppliers’ respective shares of the “French market”, meaning each supplier’s
share of aggregate French imports.

The foreign price index for imports will be constructed as a weighted geometric mean using this
formula. The weighting is that of a base year for a sub-set K of countries and prices, which are the
prices of the aggregate exports of each country k, and not the bilateral price:

IndP,, =[] Py,

X
k
a, =2

Fr =0

The price index differs from the actual import price in geographical coverage, the distortion of market
shares compared to the base year for the index and the differences between each country’s aggregate
export prices and the prices that they specifically charge in the French market. If we ignore the
differences due to geographical coverage and assume that market shares are constant, the index
represents what import prices would be if our suppliers charged prices in the French market that are
equal to their mean export prices.

4.4.2 Foreign export prices

Using an analogous calculation for exports to show the geographical structure of French exports would
be inadequate. For example, such a single weighting for Italy would show only the share of aggregate
French exports going to Italy. France also potentially encounters Italian competitors on all other export
markets, such as Germany, Spain and the United Kingdom. In competitive terms, the weighting for
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Italy must account for what these other markets represent in terms of France’s aggregate exports, as
well as Italy’s share of these markets. In this case we are taking a “double weighting” approach.

For France, the weighting to be assigned to Italy with regard to exports will be:

z XFR,i Xlt,i
iORdM XFR Mi

By restricting the geographical coverage to a set of countries K, we construct a foreign price index for
French exports expressed as:

IndP, = ﬂ Py, P
0K

XFR,i Xk‘

1z
B

B =
iD%:M X M,

1

t=0

The indices used in the model cover nine countries and the weightings are as follows:

Weightings of foreign price indices
for imports and exports

For imports For exports
% (single weighting) (double

weighting)
Germany 25.9 26.2
Belgium 13.3 8.3
Euro area Spain 10 3.5
Italy 15.4 10.1
Netherlands 8.1 12.7
Euro area total 72.7 60.8
United States 8 12.5
Japan 3.3 11.2
Outside euro  [United Kingdom 12.5 10.6
arca Switzerland 3.5 4.9
Outside euro 27.3 39.2

area

The effective exchange rate of the euro used in the model is derived from the weightings for the
countries that are not part of the euro area.
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4.5 Appendix 5: Equations for other countries’ capacity utilisation rates

B(L)tuc=b, + B, (L)Ay + bt
Germany Belgium Spain United States Italy Japan Netherlands United Switzerland
Kingdom
1970q2-2003q1 | 1981q2-2003q1 | 1982q2-2003ql | 1970q2-2003ql | 1971q2-2003ql | 1981q2-2003q1 | 1980q1-2003q1 | 1971q2-2003q1 | 1971q2-2002q4
Coeff. | t-stat | Coeff. | t-stat | Coeff. | t-stat | Coeff. | t-stat | Coeff. | t-stat | Coeff. | t-stat | Coeff. | t-stat | Coeff. | t-stat | Coeff. | t-stat
tuc_; 0.781 | 34.40 ] 0.887 | 32.47 1 0.554 | 5.04 | 1.248 | 20.54 |1 0.855 | 24.51 | 1.168 | 17.21 0.500 | 6.62
tuc., - - 0.212 | 2.05 |-0.357| -3.30 - - 0911 | 30.01 | 0.842 | 2458 1 0.434 | 5.15
tuc_z 0.237 | 2.90 0.236 | 2.25 -0.534 | 4.04 -0.184 | -2.68
tuc.4 -0.237 - -0.206 | -3.45 0.261 | 4.66
Ay 0.762 | 898 10.649 | 491 10375 | 1.37 | 1.120 | 12.24 1 1.064 | 7.36 | 0.569 | 2.81 | 0.210 | 2.28 | 0.780 | 6.02 | 1.444 | 7.47
Ny, 0480 | 7.09 |0.428 | 3.12 | 0.873 | 3.17 0.701 | 3.34 | 0.359 | 3.88 |10.409 | 3.13
Ay, 0.528 | 6.96 0.541 | 1.92 0.483 | 3.62
Ay ; 0441 | 5.73 0.797 | 3.85
by 0961 | 9.60 | 0489 | 4.11 | 1.006 | 3.61 | 0342 | 3.80 | 0.612 | 4.08 | 0476 | 3.78 1] 0.391 | 292 | 0.682 | 454 | 1.096 | 5.97
b, 1.32 3.71
10
Du1’1’134T1.35T4 -0.008 | -2.63
Dumgyt, -0.063 | -6.67
Dumyg1 -0.108 | -7.97
Dummz_m4 -0.057 | -6.50
Durnt<32T4 -0.012 | -6.77
Ser 0.92% 0.83% 1.72% 0.82% 1.30% 1.30% 0.79% 1.44% 1.48%
DW 2.00 1.79 2.03 2.10 2.32 1.94 1.64 2.08 1.62
R2 0.96 0.94 0.78 0.97 0.88 0.96 0.93 0.87 0.87
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4.6 Appendix 6: Weightings for world demand for French

exports
%
Germany 16.1
Austria 1.2
France -
Belgium 8.6
Spain 8
Finland 0.5
Ireland 0.5
Italy 10.2
Netherlands 44
Portugal 1.4
Greece 0.8
Euro area 51.7
Denmark 0.9
United Kingdom 10
Sweden 1.4
EU outside euro area 12.3
European Union 64
United States 6.3
Canada 0.9
Japan 2.1
Other G 7 countries 9.3
Australia 0.6
New Zealand 0.1
Norway 0.5
Switzerland 4
Other industrialised 52
countries
Latin America 2.2
Africa 5.2
Asia (excl. Japan) 7
Middle East 3.9
European countries in transition 3.3
Other countries 21.6
Total 100
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VA
SAL
CSE
REM
TVA
IPR
DTI
AIP
SPI
SPRO
EBE
INT
RPRO
IRP
CSS
CSN
PRS
TRC
RDB
COF
EPB
INV
STO
TRK
CAP

4.7 Appendix 7: Overall economic table

Transactions and other flows

Exports

Imports

Value added

Gross wages

Employers’ and imputed social security contributions
Compensation

VAT

Taxes on products

Customs duties

Taxes on labour and other taxes on output
Subsidies on products

Other subsidies on output

Gross operating income

Interest

Other income from property

Direct taxes

Employees’ social security contributions
Self-employed workers’ social security contributions
Social benefits

Current transfers

Gross disposable income

Final consumption

Gross savings

Gross fixed capital formation

Changes in stocks

Capital transfers

Net lending/borrowing

SNF

mccocTozz >~

Institutional sectors

Corporations

Non-financial corporations

Financial corporations

Own-account workers

Households (inc. own-account workers)
Households (ex. own-account workers)
General government

Non-profit institutions serving households
Rest of the world

Fictitious sector

Total
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Goods and services account

Ent | SNF SF EI | Mhei | Men | APU | ISB | RdM | UF Tot Ent | SNF SF EI | Mhei | Men | APU | ISB | RdM | UF Tot
(T ® (F) @ M) ™) (&) (H) o | UH | ®) (T ® (F) ) M) ™) (&) (H) O | UH | ®)
X X
M M
VA VA VA VA VA Al VA
SAL SAL SAL | SAL | SAL SAL
CSE CSE CSE | CSE CSE
REM REM REM | REM REM
TVA | TVA
IPR | IPR
DTI | DTI
AIP AIP AIP | AIP AIP
SPI SPI
SPRO SPRO SPRO SPRO
EBE | EBE | EBE | EBE | EBE | EBE | EBE EBE
EBE | EBE | EBE | EBE | EBE | EBE | EBE | EBE
SAL SAL SAL
CSE CSE CSE CSE | CSE CSE | CSE CSE
REM REM
TVA TVA TVA
IPR IPR IPR
DTI DTI DTI
AIP AIP
SPI SPI SPI
SPRO SPRO SPRO
INT | INT INT | INT | INT [ INT INT INT | INT INT | INT | INT | INT
RPRO RPRO | RPRO RPRO | RPRO | RPRO | RPRO
IRP IRP IRP IRP IRP IRP IRP
CSS CSS CSS CSS | Css CSS CSS
CSN CSN CSN CSN
PRS | PRS PRS | PRS | PRS PRS PRS PRS
TRC TRC | TRC TRC | TRC | TRC | TRC
RDB | RDB RDB | RDB | RDB RDB
RDB RDB | RDB RDB | RDB | RDB
COF | COF | COF COF | COF
EPB | EPB EPB | EPB | EPB EPB
EPB EPB | EPB EPB | EPB | EPB
INV | INV_ | INV INV | INV | INV | INV INV_ | INV
STO | STO STO | STO STO | STO
TRK | TRK TRK | TRK | TRK | TRK TRK
CAP | CA4P CAP | CAP | CAP | CAP C4p
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Table 1. A permanent increase in foreign prices by 10%

4.8 Annex 8 : Analytical simulations results

[ Year1 Year2  Year3 _ Year4 _ Year5 ' Year 10 [Year 1 Q1[Year 1 Q2[Year 1 Q3[Year 1 Q4[Year 2 Q1[Year 2 Q2[Year 2 Q3] Year 2 Q4[Year 3 Q1[Year 3 Q2[Year 3 Q3[Year 3 Q4] Year 4 Q1[Year 4 Q2[Year 4 Q3[Year 4 Q4[Year 5 Q1[Year 5 Q2[Year 5 Q3[Year 5 Q4

Prices Levels, percentage deviations from baseline
HICP 0,74 1,73 2,75 3,87 5,10} 10,36/ 0,31 0,61 0,90 1,14} 1,37 1,60 1,85 2,10} 2,35 2,61 2,87 3,16} 3,43 3,73 4,02 431! 4,63 4,95 5,26 5,58
Consumption Deflator 0,80 1,79 2,82 3,96 521 10,54 0,37 0,66 0,95 119 143 1,66 1,91 2,161 2,42 2,68 2,95 3,231 3,51 3,81 4,11 4,421 4,73 5,05 5,37 5,68
GDP Deflator 0,34 1,26 2,41 3,72 512, 10,82] 0,07 0,22 0,43 0,65, 0,88 1,12 1,38 1,67, 1,95 2,25 2,56 2,88, 3,21 3,54 3,88 4,23, 4,59 4,94 5,30 5,65
uLc 0,18 1,42 2,71 4,05 547! 10,91 -0,26 -0,02 0,33 0,66! 0,95 1,26 1,68 1,90! 2,22 2,55 2,87 3,20! 3,54 3,87 4,22 4,56! 4,93 5,29 5,64 6,00
Compensation per employee 0,56 1,70 2,94 4,29 5,68 10,89 0,12 0,39 0,70 0,99 1,26 1,64 1,84 2,15 2,46 2,78 3,10 3,43 3,77 4,11 4,46 4,811 5,16 5,50 5,85 6,19
Productivity 0,37 0,27 0,23 0,23 0,20, -0,02 0,39 0,41 0,37 0,33, 0,31 0,28 0,26 0,24, 0,24 0,22 0,22 0,23, 0,22 0,23 0,23 0,23, 0,22 0,20 0,19 0,18
Export Deflator 2,38 3,53 4,55 5,63 6,771 11,11 1,88 2,22 2,56 2,87 3,15 3,42 3,67 3,91 4,17 4,42 4,67 4,94 5,20 5,48 5,77 6,05 6,34 6,63 6,91 7,19
Import Deflator 4.79 569 6.20 6.72 726, 985 381 4,81 517 536, 549 564 576 588, 602 6.15 6.26 638 6,51 6,66 6.79 692, 7,06 7.20 7.33 745
GDP and Components Levels, percentage deviations from baseline
GDP 0,49 0,49 0,42 0,38 0,30 -0,21 0,42 0,50 0,52 0,51 0,51 0,50 0,48 0,451 0,44 0,42 0,40 0,401 0,39 0,38 0,37 0,361 0,34 0,31 0,28 0,25
Consumption -0,17 -0,27 -0,31 -0,30 -0,29, -0,26 -0,10 -0,15 -0,20 -0,23, -0,25 -0,26 -0,28 -0,29, -0,30 -0,31 -0,31 -0,31, -0,31 -0,31 -0,30 -0,30, -0,29 -0,29 -0,29 -0,30;
Investment 0,44 0,61 0,50 0,37 0,22! -0,46! 0,30 0,41 0,49 0,57! 0,63 0,63 0,61 0,58! 0,55 0,51 0,48 0,46! 0,42 0,39 0,36 0,33 0,29 0,25 0,20 0,15

Of which: Residential Inv. 0,15 0,40 0,44 0,39 0,27, -0,37 0,00 0,13 0,20 0,29, 0,35 0,40 0,42 0,44, 0,44 0,44 0,43 0,42, 0,41 0,39 0,38 0,35 0,33 0,29 0,25 0,22
Gov. Consumption 0,00 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00
Exports 1,67 1,69 1,64 145 1210 0,06 1,62 1,67 1,69 1,69 1,70 1,68 1,68 1,69 1,65 1,66 1,64 1,601 1,67 1,49 143 1,35 1,29 1,23 1,18 1,14
Imports -0,79 -1,08 -1,33 -1,23 -1,071 -0,24; -0,72 -0,78 -0,81 -0,84; -0,91 -1,03 -1,15 -1,24) -1,31 -1,34 -1,34 -1,321 -1,29 -1,25 -1,.21 -1,161 -1,12 -1,09 -1,05 -1,02,
Contributions to Shock Percentage of GDP, absolute deviations from baseline
Domestic Demand 0,00 -0,03 -0,08 -0,10 -0,121 -0,24 0,01 0,00 -0,01 -0,01 -0,01 -0,02 -0,04 -0,051 -0,06 -0,08 -0,09 -0,09: -0,10 -0,10 -0,10 -0,101 -0,11 -0,12 -0,13 -0,14]
Inventories 0,02 -0,03 -0,08 -0,08 -0,08, -0,05 0,44 0,47 0,49 0,49, 0,52 0,54 0,55 0,56, 0,58 0,58 0,58 0,58, 0,56 0,56 0,55 0,54, 0,52 0,51 0,49 0,47
Trade Balance 0,47 0,54 0,58 0,55 0,50! 0,08 -0,03 0,03 0,04 0,03 0,01 -0,02 -0,04 -0,06! -0,07 -0,08 -0,09 -0,09! -0,08 -0,08 -0,08 -0,08! -0,08 -0,08 -0,08 -0,08!
Labour Market Levels, percentage deviations from baseline, except unemployment: percentage points, absolute deviations from baseline
Total employment 0,11 0,21 0,19 0,15 0,10, -0,19 0,03 0,09 0,14 0,18, 0,20 0,21 0,22 0,21, 0,21 0,20 0,19 0,17, 0,16 0,15 0,14 0,13} 0,12 0,11 0,09 0,08
Employees in employment 0,13 0,24 0,22 0,17 0,11 -0,20 0,04 0,10 0,17 0,20 0,23 0,24 0,25 0,241 0,23 0,22 0,21 0,20 0,18 0,17 0,16 0,151 0,13 0,12 0,10 0,08
Unemployment rate -0,08 -0,18 -0,14 -0,09 0,041 0,13 -0,01 -0,06 -0,10 0,141 -0,17 -0,18 -0,18 0,18 -0,17 -0,15 -0,14 0,121 -0,11 -0,09 -0,08 0,07: -0,06 -0,05 -0,04 -0,02!
Household Accounts Levels, percentage deviations from baseline, except the savfng;e rate: percentage points, absolute deviations from baseline
Disposable income 0,09 0,12 0,18 0,28 0,301 0,06 0,09 0,09 0,09 0,101 0,11 0,11 0,12 0,131 0,15 0,17 0,19 0,231 0,25 0,28 0,29 0,301 0,30 0,30 0,30 0,30
Saving rate | 0,23 0,33 0,42 0,49 0,50, 0,28 0,16 0,21 0,25 0,29, 0,31 0,32 0,34 0,36, 0,38 0,40 0,43 047, 0,47 0,50 0,50 0,50, 0,50 0,50 0,50 0,50
Fiscal Ratios Percentage of GDP, absolute deviations from baseline
Total Receipts -0,09 -0,02 0,03 0,07 0,15 0,27 -0,08 -0,09 -0,09 -0,09 -0,05 -0,03 -0,01 0,00 0,02 0,03 0,04 0,04 0,05 0,06 0,08 0,10 0,12 0,14 0,16 0,18
Total Expenditure -0,01 -0,01 0,00 0,00 0,01} 0,10 -0,01 -0,01 -0,01 0,01} -0,01 -0,01 -0,01 0,01} -0,01 0,00 0,00 0,00, 0,00 0,00 0,00 0,00} 0,00 0,01 0,01 0,02
Budget surplus -0,06 0,00 0,04 0,08 0,161 0,15 -0,05 -0,07 -0,07 -0,06! -0,02 -0,01 0,01 0,02 0,03 0,04 0,04 0,05 0,07 0,07 0,09 0,11 0,13 0,16 0,17 0,18
Government debt 0.06 0.06 003 -006 022  -100 : . . .
Financial Variables Percentage points, absolute deviations from baseline
Short-term Int. Rates 0,00 00 0,00 0,00 0,001 0,00 0,00 0,00 0,00 0,001 0,00 0,00 0,00 0,001 0,00 0,00 0,00 0,001 0,00 0,00 0,00 0,001 0,00 0,00 0,00 0,00
Long-term Int. Rates 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00
Foreign Demand Levels, percentage deviations from baseline
World Demand | 0,00 0,00 0,00 0,00 0,00} 0,00] 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Foreign Prices Levels, percentage deviations from baseline
Effective Exchange Rate 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00! 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Foreign Prices (euro) 10,00 10,00 10,00 10,00 10,00, 10,00 10,00 10,00 10,00 10,00, 10,00 10,00 10,00 10,00, 10,00 10,00 10,00 10,00, 10,00 10,00 10,00 10,00, 10,00 10,00 10,00 10,00]
Price of oil (euro) 10,00 10,00 10,00 10,00 10,00! 10,00 10,00 10,00 10,00 10,00! 10,00 10,00 10,00 10,00! 10,00 10,00 10,00 10,00! 10,00 10,00 10,00 10,00! 10,00 10,00 10,00 10,00
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Table 2. A permanent increase in the crude oil price by 10%

[ Year1 Year2 Year3  Year4 _ Year5 i Year 10 [Year 1 Q1[Year 1 Q2[Year 1 Q3[Year 1 Q4[Year 2 Q1[Year 2 Q2[Year 2 Q3[Year 2 Q4[Year 3 Q1[Year 3 Q2[Year 3 Q3[Year 3 Q4] Year 4 Q1[Year 4 Q2[Year 4 Q3[Year 4 Q4[Year 5 Q1[Year 5 Q2[Year 5 Q3[Year 5 Q4

Prices Levels, percentage deviations from baseline
HICP 0,16 0,22 0,24 0,25 0,28 0,10 0,16 0,19 0,20 0,21 0,22 0,22 0,23! 0,23 0,24 0,24 0,24! 0,25 0,25 0,25 0,25 0,25 0,25 0,25
Consumption Deflator 0,17 0,23 0,24 0,25 0,28 0,11 0,17 0,20 0,21, 0,22 0,22 0,23 0,23, 0,24 0,24 0,24 0,25, 0,25 0,25 0,25 0,25 0,25 0,25 0,25
GDP Deflator 0,06 0,11 0,15 0,17 0,22 0,02 0,05 0,07 0,09; 0,10 0,11 0,12 0,13, 0,14 0,14 0,15 0,16, 0,16 0,17 0,17 0,18 0,18 0,19 0,19
uLc 0,13 0,21 0,22 0,22 0,23 0,05 0,12 0,16 0,181 0,19 0,20 0,21 0,22 0,22 0,22 0,22 0,22 0,22 0,22 0,22 0,22 0,22 0,22 0,22
Compensation per employee 0,10 0,17 0,19 0,20 0,22 0,04 0,09 0,13 0,14, 0,15 0,16 0,17 0,18, 0,18 0,19 0,19 0,19, 0,20 0,20 0,20 0,20 0,20 0,20 0,20
Productivity -0,03 -0,04 -0,03 -0,02 -0,01 -0,01 -0,03 -0,04 -0,04! -0,04 -0,04 -0,04 -0,04) -0,04 -0,03 -0,03 -0,03 -0,03 -0,02 -0,02 -0,02 -0,02 -0,02 -0,01
Export Deflator 0,04 0,10 0,12 0,13 0,16 0,01 0,03 0,05 0,071 0,09 0,10 0,10 0,111 0,12 0,12 0,13 0,13 0,13 0,13 0,13 0,14 0,14 0,14 0,14
Import Deflator 0,67 0,73 0,75 0,68 0,82 0,52 0,65 0,73 0,77, 0,71 0,75 0,73 0,73, 0,76 0,77 0,76 0,70, 0,70 0,70 0,68 0,62 0,62 0,61 0,59
GDP and Components Levels, percentage deviations from baseline
GDP -0,03 -0,07 -0,07 -0,07 -0,01 -0,04 -0,05, -0,06 -0,07 -0,07 -0,07, -0,07 -0,07 -0,07 -0,07, -0,07 -0,07 -0,07 -0,07 -0,07 -0,07 -0,07
Consumption -0,07 -0,11 -0,12 -0,11 -0,04 -0,09 -0,10; -0,10 -0,11 -0,11 0,12, -0,12 -0,12 -0,12 0,12, -0,11 -0,11 -0,11 -0,11 -0,10 -0,10 -0,10
Investment -0,04 -0,10 -0,12 -0,11 -0,01 -0,05 -0,06! -0,08 -0,09 -0,10 -0,111 -0,11 -0,12 -0,12 -0,121 -0,12 -0,11 -0,11 -0,10 -0,10 -0,10 -0,09

Of which: Residential Inv. -0,05 -0,12 -0,13 -0,12 0,00 -0,06 -0,09, -0,10 -0,12 -0,12 0,13, -0,13 -0,13 -0,13 0,13, -0,12 -0,12 -0,11 -0,10 -0,10 -0,10 -0,09
Gov. Consumption 0,00 0,00 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Exports -0,01 -0,03 -0,04 -0,04 0,00 -0,01 -0,021 -0,02 -0,03 -0,03 -0,041 -0,04 -0,04 -0,04 -0,041 -0,04 -0,04 -0,04 -0,04 -0,05 -0,05 -0,05
Imports -0,13 -0,19 -0,14 -0,10 -0,06 -0,17 -0,19; -0,19 -0,19 -0,18 0,17, -0,16 -0,15 -0,14 0,12 -0,11 -0,10 -0,09 -0,08 -0,07 -0,07 -0,06
Contributions to Shock Percentage of GDP, absolute deviations from baseline
Domestic Demand -0,05 -0,08 -0,09 -0,08 -0,08; -0,06 -0,02 -0,05 -0,06 -0,07, -0,07 -0,08 -0,08 -0,09: -0,09 -0,09 -0,09 -0,09: -0,09 -0,08 -0,08 -0,08 -0,08 -0,07 -0,07
Inventories -0,01 -0,02 -0,01 0,00 0,00, 0,00 0,01 0,02 0,03 0,03, 0,03 0,03 0,03 0,03, 0,02 0,02 0,02 0,02} 0,01 0,01 0,01 0,01 0,00 0,00 0,00
Trade Balance 0,02 0,03 0,02 0,01 0,00! -0,01 0,00 -0,01 -0,02 -0,021 -0,02 -0,02 -0,01 -0,011 -0,01 -0,01 0,00 0,00! 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Labour Market Levels, percentage deviations from baseline, except unemployment: percentage points, absolute deviations from baseline
Total employment -0,01 -0,03 -0,04 -0,05 -0,05; -0,06 0,00 0,00 -0,01 0,01} -0,02 -0,02 -0,03 -0,03) -0,04 -0,04 -0,04 -0,05; -0,05 -0,05 -0,05 -0,05 -0,05 -0,05 -0,05
Employees in employment -0,01 -0,03 -0,05 -0,06 -0,061 -0,06 0,00 0,00 -0,01 -0,021 -0,02 -0,03 -0,03 -0,041 -0,04 -0,05 -0,05 -0,051 -0,05 -0,06 -0,06 -0,06 -0,06 -0,06 -0,06
Unemployment rate 0,00 0,01 0,02 0,02 0,02 0,02 0,00 0,00 0,00 0,00, 0,01 0,01 0,01 0,01, 0,02 0,02 0,02 0,02 0,02 0,02 0,02 0,02 0,02 0,02 0,02
Household Accounts Levels, percentage deviations from baseline, except the savings rate: percentage points, absolute deviations from baseline
Disposable income -0,09 -0,11 -0,11 -0,10 -0,09: -0,09 -0, -0,10 -0,10 -0,11y -0,11 -0,11 -0,11 -0,11y -0,11 -0,11 -0,10 -0,10: -0,10 -0,10 -0,10 -0,09 -0,09 -0,09 -0,09
Saving rate -0,02 0,00 0,01 0,01 0,01} 0,00 -0,03 -0,02 -0,01 -0,01} 0,00 0,00 0,00 0,01} 0,01 0,01 0,01 0,01} 0,01 0,01 0,01 0,01 0,01 0,01 0,01
Fiscal Ratios Percentage of GDP, absolute deviations from baseline
Total Receipts -0,02 -0,02 -0,03 -0,03 -0,03 -0,01 -0,02 -0,02 -0,02; -0,02 -0,02 -0,02 -0,02; -0,03 -0,03 -0,03 -0,03; -0,03 -0,03 -0,03 -0,03 -0,03 -0,03 -0,03
Total Expenditure 0,04 0,05 0,05 0,05 0,03 0,02 0,04 0,04 0,04, 0,05 0,05 0,05 0,05, 0,05 0,05 0,05 0,05, 0,05 0,05 0,05 0,04 0,04 0,04 0,04
Budget surplus -0,06 -0,08 -0,09 -0,09 -0,07 -0,04 -0,06 -0,07 -0,081 -0,08 -0,08 -0,09 -0,091 -0,09 -0,09 -0,09 -0,091 -0,09 -0,09 -0,09 -0,08 -0,08 -0,08 -0,08
Government debt 0,06 0,15 0,24 0,32 0,75 | | | |
Financial Variables Percentage points, absolute deviations from baseline
Short-term Int. Rates 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00
Long-term Int. Rates 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00
Foreign Demand Levels, percentage deviations from baseline
World Demand 0,00 0,00 0,00 0,00 0,00] 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00
Foreign Prices Levels, percentage deviations from baseline
Effective Exchange Rate 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,001 0,00 0,00 0,00 0,001 0,00 0,00 0,00 0,001 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Foreign Prices (euro) 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Price of oil (euro) 10,00 10,00 10,00 10,00 10,00! 10,00 10,00 10,00 10,00 10,00! 10,00 10,00 10,00 10,00! 10,00 10,00 10,00 10,00! 10,00 10,00 10,00 10,00 10,00 10,00 10,00
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Table 3. A permanent increase in the euro exchange rate against all non-euro currencies by 10%

[ Year1 Year2 Year3  Year4 _ Year5 i Year 10 [Year 1 Q1[Year 1 Q2[Year 1 Q3[Year 1 Q4[Year 2 Q1[Year 2 Q2[Year 2 Q3[Year 2 Q4[Year 3 Q1[Year 3 Q2[Year 3 Q3[Year 3 Q4] Year 4 Q1[Year 4 Q2[Year 4 Q3[Year 4 Q4[Year 5 Q1[Year 5 Q2[Year 5 Q3[Year 5 Q4

Prices Levels, percentage deviations from baseline
HICP -0,35 -0,70 -1,00 -1,33 -3,16 -0,17 -0,31 -0,42 0,51 -0,58 -0,66 -0,73 0,81 -0,88 -0,96 -1,04 -1,13! -1,20 -1,29 -1,37 -1,55 -1,64 -1,72 -1,81
Consumption Deflator -0,38 -0,72 -1,03 -1,36 -3,22 -0,20 -0,34 -0,44 -0,53; -0,60 -0,68 -0,75 -0,83; -0,91 -0,98 -1,06 -1,15, -1,23 -1,31 -1,40 -1,58 -1,67 -1,76 -1,84
GDP Deflator -0,15 -0,46 -0,81 -1,20 -0,04 -0,11 -0,19 -0,27, -0,34 -0,42 -0,50 -0,59; -0,67 -0,76 -0,85 -0,95, -1,05 -1,14 -1,24 -1,45 -1,55 -1,65 -1,75
uLc -0,16 -0,60 -0,97 -1,34 0,05 -0,10 -0,24 ,361 -0,46 -0,55 -0,65 -0,741 -0,83 -0,92 -1,01 1,100 -1,20 -1,29 -1,39 -1,59 -1,69 -1,78 -1,88
Compensation per employee -0,25 -0,63 -1,00 -1,38 -0,07 -0,19 -0,31 0,41, -0,50 -0,58 -0,67 0,77, -0,86 -0,95 -1,04 1,14, -1,24 -1,33 -1,43 -1,63 -1,72 -1,82 -1,91
Productivity -0,08 -0,03 -0,03 -0,04 -0,11 -0,10 -0,07 -0,05; -0,04 -0,03 -0,03 -0,02) -0,03 -0,03 -0,03 -0,04) -0,04 -0,04 -0,04 -0,04 -0,04 -0,04 -0,03
Export Deflator -1,36 -2,00 -2,28 -2,57 -0,97 -1,26 -1,51 -7 -1,85 -1,97 -2,05 -2,121 -2,19 -2,25 -2,31 -2,381 -2,45 -2,53 -2,61 -2,77 -2,84 -2,92 -2,99
Import Deflator -1,93 -2,35 -2,58 -2,70 -1,51 -1,90 -2,09 2,21 -2,24 -2,33 -2,38 2,45, -2,53 -2,58 -2,61 -2,61; -2,66 -2,70 -2,73 -2,77 -2,81 -2,83 -2,85
GDP and Components Levels, percentage deviations from baseline
GDP -0,11 -0,06 -0,04 -0,03 -0,12 -0,12 -0,11 -0,09: -0,08 -0,07 -0,06 -0,05, -0,05 -0,04 -0,04 -0,04, -0,04 -0,03 -0,03 -0,02 -0,01 0,00 0,00
Consumption 0,11 0,18 0,21 0,20 0,06 0,10 0,13 0,15, 0,17 0,18 0,19 0,20, 0,20 0,21 0,21 0,21, 0,21 0,20 0,20 0,20 0,20 0,20 0,20
Investment -0,10 -0,07 -0,02 0,00 -0,09 -0,10 -0,10 -0,10¢ -0,10 -0,08 -0,06 -0,05¢ -0,04 -0,03 -0,02 -0,011 -0,01 0,00 0,00 0,02 0,03 0,04 0,06

Of which: Residential Inv. -0,01 -0,02 -0,02 -0,02 0,00 -0,01 -0,01 0,01, -0,02 -0,02 -0,02 0,02, -0,02 -0,02 -0,02 -0,03, -0,03 -0,03 -0,03 -0,02 -0,01 0,00 0,01
Gov. Consumption 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Exports -0,64 -0,62 -0,63 -0,59 -0,66 -0,65 -0,63 -0,621 -0,62 -0,61 -0,62 -0,631 -0,62 -0,63 -0,63 -0,631 -0,62 -0,60 -0,58 -0,54 -0,53 -0,52 -0,51
Imports 0,15 0,24 0,29 0,22 0,16 0,15 0,14 0,15, 0,18 0,23 0,26 0,29, 0,30 0,30 0,29 0,27, 0,25 0,23 0,21 0,17 0,16 0,15 0,14
Contributions to Shock Percentage of GDP, absolute deviations from baseline
Domestic Demand 0,04 0,09 0,11 0,11 0,12, 0,14 0,01 0,04 0,05 0,06, 0,07 0,08 0,09 0,10 0,11 0,11 0,11 0,11, 0,11 0,11 0,11 0,12 0,12 0,12 0,12
Inventories 0,00 0,02 0,03 0,02 0,02} 0,02 -0,15 -0,15 -0,15 -0,15, -0,16 -0,17 -0,17 -0,18; -0,18 -0,18 -0,18 -0,18; -0,17 -0,17 -0,17 -0,16 -0,15 -0,15 -0,14
Trade Balance -0,15 -0,17 -0,18 -0,17 -0,15¢ -0,02 0,02 -0,01 -0,01 0,00! 0,01 0,02 0,02 0,03! 0,03 0,03 0,03 0,03! 0,02 0,02 0,02 0,02 0,02 0,02 0,02
Labour Market Levels, percentage deviations from baseline, except unemployment: percentage points, absolute deviations from baseline
Total employment -0,03 -0,03 -0,01 0,01 0,03} 0,12 -0,01 -0,03 -0,04 -0,04) -0,04 -0,04 -0,03 -0,03; -0,02 -0,01 -0,01 0,00} 0,00 0,01 0,01 0,02 0,03 0,03 0,04
Employees in employment -0,03 -0,04 -0,01 0,01 0,03: 0,13 -0,01 -0,03 -0,04 -0,051 -0,04 -0,04 -0,04 -0,03: -0,02 -0,01 -0,01 0,00: 0,00 0,01 0,01 0,02 0,03 0,04 0,04
Unemployment rate 0,02 0,04 0,02 0,00 -0,01; -0,06 0,00 0,02 0,03 0,04, 0,04 0,04 0,04 0,03, 0,03 0,02 0,02 0,01, 0,01 0,01 0,00 0,00 -0,01 -0,01 -0,02
Household Accounts Levels, percentage deviations from baseline, except the savings rate: percentage points, absolute deviations from baseline
Disposable income 0,06 0,03 0,03, 0,08 X 0,05 0,07, 0,08 0,08 0,08 0,08, 0,07 0,06 0,05 0,04, 0,04 0,03 0,03 0,03 0,03 0,03 0,03
Saving rate -0,05 -0,09 -0,13 -0,15 -0,15} -0,09 -0,03 -0,04 -0,06 -0,07} -0,08 -0,08 -0,09 -0,11} -0,11 -0,12 -0,13 -0,14} -0,15 -0,15 -0,15 -0,15 -0,15 -0,15 -0,15
Fiscal Ratios Percentage of GDP, absolute deviations from baseline
Total Receipts 0,04 0,03 0,02 0,01 0,04 0,04 0,04 0,04, 0,03 0,03 0,02 0,02 0,02 0,02 0,02 0,02 0,02 0,01 0,01 0,00 -0,01 -0,02
Total Expenditure -0,03 -0,05 -0,05 -0,05 -0,01 -0,03 -0,03 -0,04) -0,04 -0,05 -0,05 -0,05; -0,05 -0,05 -0,05 -0,05; -0,05 -0,05 -0,05 -0,05 -0,05 -0,05
Budget surplus 0,07 0,08 0,08 0,06 0,05 0,07 0,08 0,09: 0,08 0,08 0,08 0,081 0,08 0,08 0,08 0,081 0,07 0,07 0,06 0,05 0,04 0,03
Government debt -0,07 -0,15 -0,23 -0,30 | | | |
Financial Variables Percentage points, absolute deviations from baseline
Short-term Int. Rates 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00
Long-term Int. Rates 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00
Foreign Demand Levels, percentage deviations from baseline
World Demand 0,00 0,00 0,00 0,00 0,00] 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00
Foreign Prices Levels, percentage deviations from baseline
Effective Exchange Rate 3,54 3,56 3,58 3,58 3,59 3,53 3,54 3,55 3,551 3,55 3,56 3,56 3,561 3,58 3,58 3,59 3,591 3,58 3,59 3,58 3,59 3,59 3,58 3,58
Foreign Prices (euro) -3,42 -3,43 -3,45 -3,45 -3,45 -3,41 -3,42 -3,43 -3,43, -3,43 -3,43 -3,43 -3,44, -3,45 -3,45 -3,46 -3,46, -3,45 -3,46 -3,45 -3,46 -3,46 -3,45 -3,45
Price of oil (euro) -10,00 -10,00 -10,00 -10,00 -10,00'  -10,00 -10,00 -10,00 -10,00 -10,00'  -10,00 -10,00 -10,00 -10,00'  -10,00 -10,00 -10,00 -10,00'  -10,00 -10,00 -10,00 -10,00 -10,00 -10,00 -10,00
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Table 4. A permanent increase in real public investment by 1% of real GDP

[ Year1 Year2 Year3  Year4 _ Year5 i Year 10 [Year 1 Q1[Year 1 Q2[Year 1 Q3[Year 1 Q4[Year 2 Q1[Year 2 Q2[Year 2 Q3[Year 2 Q4[Year 3 Q1[Year 3 Q2[Year 3 Q3[Year 3 Q4] Year 4 Q1[Year 4 Q2[Year 4 Q3[Year 4 Q4[Year 5 Q1[Year 5 Q2[Year 5 Q3[Year 5 Q4

Prices Levels, percentage deviations from baseline
HICP 0,09 0,63 1,43 2,39 6,40 0,00 0,03 0,11 0,23! 0,38 0,53 0,71 0,89! 1,10 1,31 1,53 177 2,01 2,26 2,52 3,02 3,27 3,52 3,77
Consumption Deflator 0,10 0,66 1,48 2,46 6,50 0,00 0,03 0,12 0,25, 0,40 0,57 0,74 0,93, 1,14 1,36 1,59 1,83 2,07 2,33 2,58 3,10 3,35 3,60 3,85
GDP Deflator 0,16 0,89 1,86 2,98 7,16 0,01 0,06 0,19 0,36, 0,56 0,77 0,99 1,22 1,47 1,72 1,99 2,27, 2,55 2,84 3,12 3,70 3,97 4,25 4,52
uLc -0,52 0,39 1,57 2,85 7,06 -0,63 -0,65 -0,50 -0,291 -0,03 0,26 0,53 0,801 1,11 1,40 1,72 2,041 2,36 2,69 3,01 3,63 3,93 4,21 4,48
Compensation per employee 0,20 1,03 2,10 3,28 7,00 0,00 0,09 0,25 0,45, 0,67 0,90 1,14 1,40, 1,67 1,95 2,24 2,54, 2,83 3,13 3,43 4,00 4,27 4,54 4,79
Productivity 0,72 0,63 0,52 0,42 -0,06 0,63 0,74 0,75 0,74, 0,69 0,64 0,61 0,59, 0,55 0,54 0,52 0,48, 0,46 0,43 0,41 0,35 0,33 0,31 0,30
Export Deflator 0,06 0,55 1,33 2,23 5,33 0,00 0,02 0,07 0,171 0,30 0,45 0,63 0,81 1,01 1,22 1,44 1,661 1,89 2,11 2,34 2,80 3,02 3,23 3,44
Import Deflator 0,03 0,11 0,33 0,68 2,57 0,01 0,03 0,03 0,04, 0,06 0,08 0,12 0,17, 0,22 0,29 0,37 0,45, 0,54 0,63 0,72 0,93 1,03 1,15 1,27
GDP and Components Levels, percentage deviations from baseline
GDP 0,90 1,05 0,99 0,88 0,07 0,67 0,88 0,98 1,05 1,06 1,05 1,05 1,04 1,02 1,01 0,99 0,95, 0,93 0,90 0,86 0,78 0,75 0,72 0,69
Consumption 0,16 0,40 0,48 0,51 0,31 0,03 0,13 0,20 0,28, 0,34 0,38 0,42 0,44, 0,46 0,48 0,49 0,50, 0,51 0,51 0,51 0,51 0,50 0,50 0,50
Investment 5,58 6,18 6,43 6,22 4,62 5,24 5,48 5,67 5,931 6,04 6,15 6,24 6,29 6,33 6,46 6,49 6,461 6,38 6,26 6,15 5,99 5,97 5,93 5,83

Of which: Residential Inv. 0,21 0,52 0,54 0,45 -0,41 0,00 0,18 0,27 0,39, 0,47 0,52 0,54 0,55, 0,56 0,55 0,54 0,52, 0,50 0,47 0,44 0,36 0,33 0,29 0,25
Gov. Consumption 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Exports -0,01 -0,12 -0,31 -0,54 -1,61 0,00 0,00 -0,02 -0,041 -0,07 -0,10 -0,14 -0,191 -0,23 -0,29 -0,34 -0,401 -0,46 -0,51 -0,57 -0,69 -0,75 -0,81 -0,87
Imports 2,48 2,56 2,02 1,89 2,02 1,36 2,51 2,97 3,06, 2,93 2,62 2,41 2,25, 2,13 2,04 1,98 1,94} 1,91 1,90 1,89 1,87 1,88 1,89 1,92
Contributions to Shock Percentage of GDP, absolute deviations from baseline
Domestic Demand 1,24 1,45 1,48 1,45 1,12 1,10 1,20 1,28 1,361 1,42 1,45 1,47 1,48 1,48 1,48 1,48 1,48 1,47 1,46 1,45 1.41 1,40 1,38 1,37
Inventories 0,14 0,11 -0,05 -0,08 -0,03 -0,26 -0,48 -0,58 -0,59; -0,59 -0,53 -0,49 -0,46, -0,45 -0,43 -0,43 -0,45, -0,46 -0,48 -0,50 -0,54 -0,56 -0,58 -0,60
Trade Balance -0,48 -0,52 -0,44 -0,49 -1,02 -0,17 0,16 0,28 0,281 0,23 0,13 0,07 0,021 -0,01 -0,04 -0,06 -0,071 -0,08 -0,08 -0,08 -0,09 -0,09 -0,08 -0,08
Labour Market Levels, percentage deviations from baseline, except unemployment: percentage points, absolute deviations from baseline
Total employment 0,18 0,41 0,47 0,46 041} 0,13 0,04 0,13 0,23 0,30} 0,36 0,40 0,43 0,45 0,46 0,47 0,47 0,47} 0,47 0,46 0,45 0,43 0,42 0,40 0,39
Employees in employment 0,20 0,47 0,53 0,52 0,461 0,14 0,05 0,15 0,26 0,341 0,41 0,46 0,49 0,51 0,53 0,53 0,54 0,531 0,53 0,52 0,51 0,48 0,47 0,45 0,44
Unemployment rate -0,11 -0,28 -0,26 -0,20 -0,14; 0,03 -0,02 -0,08 -0,14 -0,20; -0,25 -0,28 -0,29 -0,29; -0,28 -0,27 -0,26 -0,24; -0,23 -0,21 -0,20 -0,16 -0,15 -0,13 -0,12
Household Accounts Levels, percentage deviations from baseline, except the savings rate: percentage points, absolute deviations from baseline
Disposable income 0,87 0,96 1,00 0,98, 0,34 R 0,58 0,81, 0,83 0,86 0,88 0,91, 0,93 0,95 0,97 0,99: 1,00 1,01 1,01 1,00 0,98 0,97 0,96
Saving rate 0,40 0,40 0,40 0,41 0,39} 0,02 0,33 0,39 0,42 0,45} 0,41 0,40 0,39 0,39} 0,39 0,39 0,40 0,41} 0,42 0,42 0,42 0,40 0,40 0,39 0,38
Fiscal Ratios Percentage of GDP, absolute deviations from baseline
Total Receipts 0,01 0,14 0,23 0,27 0,33 -0,01 0,00 0,02 0,03 0,10 0,13 0,16 0,18] 0,20 0,22 0,24 0,24, 0,25 0,26 0,27 0,30 0,32 0,33 0,34
Total Expenditure -0,20 -0,25 -0,25 -0,22 -0,02 -0,15 0,20 -0,22 0,24, -0,24 -0,24 -0,25 -0,25) -0,25 -0,25 -0,25 -0,24) -0,24 -0,22 -0,21 -0,19 -0,19 -0,18 -0,17
Budget surplus -0,80 -0,60 -0,51 -0,49 -0,65 -0,88 -0,82 -0,78 -0,74 -0,66 -0,62 -0,58 -0,551 -0,53 -0,52 -0,50 -0,511 -0,49 -0,50 -0,49 -0,48 -0,47 -0,45 -0,45
Government debt 0,80 1,41 1,92 2,41 573 | | | |
Financial Variables Percentage points, absolute deviations from baseline
Short-term Int. Rates 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00
Long-term Int. Rates 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00
Foreign Demand Levels, percentage deviations from baseline
World Demand 0,00 0,00 0,00 0,00 0,00] 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00
Foreign Prices Levels, percentage deviations from baseline
Effective Exchange Rate 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,001 0,00 0,00 0,00 0,001 0,00 0,00 0,00 0,001 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Foreign Prices (euro) 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Price of oil (euro) 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00t 0,00 0,00 0,00 0,00t 0,00 0,00 0,00 0,00t 0,00 0,00 0,00 0,00 0,00 0,00 0,00
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Table 5. A permanent increase in real imports of non-euro countries by 1%

[ Year1 Year2 Year3  Year4 _ Year5 i Year 10 [Year 1 Q1[Year 1 Q2[Year 1 Q3[Year 1 Q4[Year 2 Q1[Year 2 Q2[Year 2 Q3[Year 2 Q4[Year 3 Q1[Year 3 Q2[Year 3 Q3[Year 3 Q4] Year 4 Q1[Year 4 Q2[Year 4 Q3[Year 4 Q4[Year 5 Q1[Year 5 Q2[Year 5 Q3[Year 5 Q4

Prices Levels, percentage deviations from baseline
HICP 0,01 0,05 0,12 0,22 0,76 0,00 0,00 0,01 0,02! 0,03 0,04 0,06 0,07! 0,09 0,11 0,13 0,16! 0,18 0,20 0,23 0,28 0,31 0,34 0,36
Consumption Deflator 0,01 0,05 0,13 0,22 0,77 0,00 0,00 0,01 0,02, 0,03 0,04 0,06 0,08, 0,10 0,12 0,14 0,16, 0,19 0,21 0,24 0,29 0,32 0,34 0,37
GDP Deflator 0,01 0,07 0,16 0,27 0,86 0,00 0,00 0,01 0,03, 0,04 0,06 0,08 0,10, 0,12 0,15 0,17 0,20, 0,23 0,26 0,29 0,35 0,38 0,41 0,44
uLc -0,04 0,03 0,13 0,26 0,85 -0,04 -0,04 -0,04 -0,031 -0,01 0,01 0,04 0,06! 0,09 0,12 0,15 0,181 0,21 0,24 0,27 0,34 0,37 0,40 0,43
Compensation per employee 0,01 0,08 0,18 0,30 0,86 0,00 0,01 0,02 0,03, 0,05 0,07 0,09 0,12, 0,14 0,17 0,20 0,23, 0,26 0,29 0,32 0,38 0,41 0,44 0,47
Productivity 0,05 0,06 0,05 0,04 0,00 0,04 0,05 0,06 0,06, 0,06 0,06 0,06 0,05, 0,05 0,05 0,05 0,05, 0,05 0,05 0,04 0,04 0,04 0,04 0,03
Export Deflator 0,01 0,05 0,12 0,20 0,65 0,01 0,00 0,01 0,011 0,02 0,04 0,05 0,071 0,09 0,10 0,13 0,151 0,17 0,19 0,21 0,26 0,29 0,31 0,33
Import Deflator 0,00 0,01 0,03 0,06 0,30 0,00 0,00 0,00 0,00, 0,01 0,01 0,01 0,01, 0,02 0,02 0,03 0,04, 0,05 0,06 0,06 0,08 0,10 0,11 0,12
GDP and Components Levels, percentage deviations from baseline
GDP 0,06 0,09 0,10 0,09 0,04 0,04 0,06 0,07 0,08; 0,09 0,09 0,10 0,10, 0,10 0,10 0,10 0,10, 0,09 0,09 0,09 0,09 0,09 0,09 0,08
Consumption 0,01 0,04 0,05 0,06 0,06 0,00 0,01 0,02 0,02} 0,03 0,03 0,04 0,04, 0,05 0,05 0,05 0,05, 0,05 0,05 0,06 0,06 0,06 0,06 0,06
Investment 0,05 0,11 0,12 0,11 0,01 0,03 0,05 0,06 0,081 0,10 0,11 0,11 0,12 0,12 0,12 0,12 0,12 0,11 0,11 0,10 0,10 0,09 0,09 0,08
Of which: Residential Inv. 0,02 0,05 0,06 0,05 -0,02 0,00 0,01 0,02 0,03, 0,04 0,05 0,05 0,05, 0,06 0,06 0,06 0,06, 0,06 0,05 0,05 0,05 0,05 0,04 0,04
Gov. Consumption 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Exports 0,35 0,42 0,43 0,41 0,28 0,30 0,34 0,37 0,39 0,41 0,42 0,42 0,431 0,43 0,43 0,42 0,42 0,42 0,42 0,41 0,40 0,40 0,39 0,39
Imports 0,16 0,23 0,20 0,20 0,28 0,07 0,15 0,20 0,23, 0,24 0,23 0,23 0,21, 0,21 0,20 0,20 0,20, 0,19 0,20 0,20 0,21 0,22 0,22 0,21
Contributions to Shock Percentage of GDP, absolute deviations from baseline
Domestic Demand 0,02 0,04 0,05 0,05 0,03 0,01 0,01 0,02 0,03, 0,04 0,04 0,04 0,05, 0,05 0,05 0,05 0,05, 0,05 0,05 0,05 0,05 0,05 0,05 0,05
Inventories 0,01 0,01 0,00 -0,01 0,00 0,04 0,04 0,04 0,03, 0,04 0,04 0,04 0,04, 0,05 0,05 0,05 0,05, 0,05 0,05 0,05 0,05 0,05 0,04 0,04
Trade Balance 0,04 0,04 0,05 0,05 0,01 -0,01 0,01 0,02 0,021 0,02 0,01 0,01 0,011 0,00 0,00 0,00 -0,011 -0,01 -0,01 -0,01 -0,01 -0,01 -0,01 -0,01
Labour Market Levels, percentage deviations from baseline, except unemployment: percentage points, absolute deviations from baseline
Total employment 0,01 0,04 0,05 0,05 0,05 0,03 0,00 0,01 0,02 0,02 0,03 0,04 0,04 0,04} 0,04 0,05 0,05 0,05} 0,05 0,05 0,05 0,05 0,05 0,05 0,05
Employees in employment 0,02 0,04 0,05 0,06 0,061 0,04 0,00 0,01 0,02 0,03: 0,03 0,04 0,04 0,05 0,05 0,05 0,05 0,05 0,05 0,06 0,06 0,06 0,06 0,06 0,05
Unemployment rate -0,01 -0,02 -0,03 -0,02 -0,02; -0,01 0,00 -0,01 -0,01 -0,02; -0,02 -0,02 -0,03 -0,03; -0,03 -0,03 -0,03 -0,03; -0,03 -0,02 -0,02 -0,02 -0,02 -0,02 -0,02
Household Accounts Levels, percentage deviations from baseline, except the savings rate: percentage points, absolute deviations from baseline
Disposable income 0,05 0,08 0,10 0,11 0,11, 0,08 0,03 0,04 0,06 0,07, 0,08 0,08 0,09 0,09, 0,09 0,10 0,10 0,10, 0,11 0,11 0,11 0,11 0,11 0,11 0,11
Saving rate 0,03 0,04 0,04 0,05 0,05} 0,02 0,02 0,03 0,04 0,04; 0,04 0,04 0,04 0,04} 0,04 0,04 0,04 0,04} 0,04 0,05 0,05 0,05 0,05 0,05 0,05
Fiscal Ratios Percentage of GDP, absolute deviations from baseline
Total Receipts 0,00 0,01 0,02 0,03 0,0: 0,05 0,00 0,00 0,00 0,00, 0,01 0,01 0,01 0,02 0,02 0,02 0,02 0,03 0,03 0,03 0,03 0,04 0,04 0,04 0,04
Total Expenditure -0,01 -0,02 -0,02 -0,02 -0,02) -0,01 -0,01 -0,01 -0,02 -0,02) -0,02 -0,02 -0,02 -0,02) -0,02 -0,02 -0,02 -0,02) -0,02 -0,02 -0,02 -0,02 -0,02 -0,02 -0,02
Budget surplus 0,02 0,04 0,05 0,06 0,071 0,06 0,01 0,01 0,02 0,02 0,03 0,04 0,04 0,041 0,05 0,05 0,05 0,05 0,06 0,06 0,06 0,06 0,07 0,07 0,07
Government debt -0,02 -0,05 -0,10 -0,16 0,22 -0,55 | | | |
Financial Variables Percentage points, absolute deviations from baseline
Short-term Int. Rates 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00
Long-term Int. Rates 0,00 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00
Foreign Demand Levels, percentage deviations from baseline
World Demand | 0,48 0,48 0,48 0,48 0,48 0,48] 0,48 0,48 0,48 0,48 0,48 0,48 0,48 0,48 0,48 0,48 0,48 0,48 0,48 0,48 0,48 0,48 0,48 0,48 0,48 0,48
Foreign Prices Levels, percentage deviations from baseline
Effective Exchange Rate 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,001 0,00 0,00 0,00 0,001 0,00 0,00 0,00 0,001 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Foreign Prices (euro) 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Price of oil (euro) 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00t 0,00 0,00 0,00 0,00t 0,00 0,00 0,00 0,00t 0,00 0,00 0,00 0,00 0,00 0,00 0,00
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Table 6. A permanent ex ante increase in nominal wages by 1 %

[ Year1 Year2 Year3  Year4 _ Year5 i Year 10 [Year 1 Q1[Year 1 Q2[Year 1 Q3[Year 1 Q4[Year 2 Q1[Year 2 Q2[Year 2 Q3[Year 2 Q4[Year 3 Q1[Year 3 Q2[Year 3 Q3[Year 3 Q4] Year 4 Q1[Year 4 Q2[Year 4 Q3[Year 4 Q4[Year 5 Q1[Year 5 Q2[Year 5 Q3[Year 5 Q4

Prices Levels, percentage deviations from baseline
HICP 0,53 1,23 1,95 2,59 3,77 0,20 0,50 0,65 0,78 0,93 1,12 1,34 1,521 1,68 1,86 2,03 2,221 2,37 2,53 2,67 2,94 3,07 3,18 3,29
Consumption Deflator 0,57 1,28 2,00 2,65 3,82 0,23 0,56 0,68 0,80, 0,97 1,16 1,39 1,57, 1,73 1,91 2,08 2,26, 2,42 2,57 2,72 3,00 3,12 3,23 3,34
GDP Deflator 0,78 1,60 2,40 3,09 4,14 0,34 0,80 0,92 1,05, 1,25 1,48 1,75 1,94, 2,11 2,31 2,50 2,69, 2,86 3,01 3,17 3,45 3,57 3,68 3,79
uLc 1,66 2,33 2,99 3,54 4,18 1,28 1,65 1,81 1,891 2,03 2,22 2,45 2,621 2,76 2,91 3,06 3,221 3,36 3,48 3,61 3,83 3,93 4,02 4,09
Compensation per employee 1,59 2,30 2,96 3,50 4,02 1,20 1,56 1,74 1,85, 2,00 2,19 2,41 2,59, 2,73 2,88 3,04 3,19, 3,32 3,44 3,56 3,78 3,87 3,95 4,03
Productivity -0,07 -0,03 -0,03 -0,04 -0,15 -0,08 -0,09 -0,07 -0,04) -0,03 -0,03 -0,03 -0,03) -0,03 -0,03 -0,03 -0,03; -0,03 -0,04 -0,04 -0,05 -0,06 -0,06 -0,06
Export Deflator 0,43 1,17 1,84 2,39 3,03 0,11 0,34 0,54 0,72 0,89 1,07 1,27 1,451 1,61 1,77 1,92 2,07, 2,21 2,33 2,45 2,66 2,76 2,84 2,92
Import Deflator 0,05 0,28 0,58 0,88 1,63 0,00 0,02 0,06 0,12, 0,17 0,24 0,31 0,38, 0,46 0,54 0,62 0,70, 0,77 0,84 0,91 1,05 1,12 1,18 1,25
GDP and Components Levels, percentage deviations from baseline
GDP -0,10 -0,15 -0,23 -0,33 -0,09 -0,11 -0,11 -0,10: -0,11 -0,13 -0,16 -0,18; -0,20 -0,22 -0,24 -0,27, -0,29 -0,31 -0,34 -0,39 -0,41 -0,45
Consumption -0,03 0,02 0,00 -0,04 -0,05 -0,06 -0,02 0,02} 0,03 0,02 0,00 0,01} 0,01 0,00 -0,01 -0,02, -0,02 -0,03 -0,04 -0,06 -0,07 -0,09
Investment -0,07 -0,16 -0,27 -0,39 -0,06 -0,06 -0,08 -0,08! -0,13 -0,14 -0,17 -0,191 -0,22 -0,25 -0,28 -0,321 -0,34 -0,37 -0,40 -0,46 -0,49 -0,53

Of which: Residential Inv. 0,07 0,04 -0,09 -0,23 0,00 0,09 0,08 0,09, 0,09 0,06 0,03 0,00, -0,04 -0,07 -0,11 -0,14, -0,18 -0,22 -0,25 -0,32 -0,36 -0,42
Gov. Consumption 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00; 0,00 0,00 0,00 0,00 0,00 0,00
Exports -0,10 -0,27 -0,46 -0,62 -0,02 -0,07 -0,12 -0,161 -0,20 -0,25 -0,30 -0,34 -0,39 -0,44 -0,48 -0,521 -0,57 -0,60 -0,63 -0,70 -0,73 -0,80
Imports -0,20 0,14 0,25 0,31 -0,39 -0,29 -0,14 0,01, 0,09 0,14 0,16 0,18, 0,22 0,24 0,26 0,27, 0,28 0,30 0,32 0,34 0,35 0,37
Contributions to Shock Percentage of GDP, absolute deviations from baseline
Domestic Demand -0,03 -0,02 -0,05 -0,09 -0,14, -0,24 -0,04 -0,05 -0,03 -0,01 -0,02 -0,03 -0,04, -0,04 -0,05 -0,06 -0,07, -0,08 -0,09 -0,10 -0,12 -0,13 -0,14 -0,15
Inventories -0,09 -0,04 -0,04 -0,04 -0,04, 0,00 0,07 0,04 0,00 -0,06 -0,08 -0,09 -0,10; -0,12 -0,13 -0,14 -0,16, -0,17 -0,19 -0,20 -0,23 -0,24 -0,25 -0,26
Trade Balance 0,02 -0,08 -0,14 -0,19 -0,241 -0,42 -0,12 -0,11 -0,09 -0,05 -0,04 -0,04 -0,05¢ -0,04 -0,04 -0,04 -0,041 -0,04 -0,04 -0,04 -0,04 -0,04 -0,04 -0,04
Labour Market Levels, percentage deviations from baseline, except unemployment: percentage points, absolute deviations from baseline
Total employment -0,04 -0,12 -0,20 -0,29 -0,36; -0,51 -0,01 -0,03 -0,05 -0,07; -0,09 -0,11 -0,13 -0,15; -0,17 -0,19 -0,21 -0,24) -0,26 -0,28 -0,30 -0,32) -0,34 -0,35 -0,37 -0,39
Employees in employment -0,04 -0,13 -0,23 -0,32 -0,41: -0,56 -0,01 -0,03 -0,05 -0,081 -0,10 -0,12 -0,15 -0,17: -0,20 -0,22 -0,24 -0,27: -0,29 -0,31 -0,33 -0,361 -0,38 -0,40 -0,42 -0,43
Unemployment rate 0,05 0,17 0,22 0,25 0,27, 0,29 0,00 0,03 0,07 0,10, 0,13 0,16 0,18 0,19, 0,21 0,22 0,23 0,23, 0,24 0,25 0,26 L 0,27 0,27 0,28 0,28
Household Accounts Levels, percentage deviations from baseline, except the savings rate: percentage points, absolute deviations from baseline
Disposable income 0,35 0,31 0,22 0,12 -0,27 , 0,36 0,41, 0,35 0,34 0,35 0,35, 0,33 0,32 0,30 0,28, 0,26 0,24 0,21 0,15 0,13 0,10 0,08
Saving rate 0,33 0,28 0,26 0,22 0,17} -0,06 0,27 0,36 0,36 0,34 0,27 0,27 0,30 0,29; 0,27 0,27 0,26 0,26} 0,24 0,23 0,21 0,18 0,17 0,16 0,15
Fiscal Ratios Percentage of GDP, absolute deviations from baseline
Total Receipts 0,03 0,05 0,06 0,07 0,0 0,05 0,05 0,04 0,03 0,02 0,04 0,06 0,06 0,05, 0,06 0,06 0,07 0,07, 0,07 0,07 0,07 0,08 0,09 0,09 0,09
Total Expenditure 0,02 0,03 0,05 0,07 0,10, 0,16 0,02 0,02 0,02 0,02 0,02 0,03 0,03 0,04, 0,04 0,05 0,05 0,06, 0,07 0,07 0,08 ' 0,09 0,09 0,10 0,10
Budget surplus 0,01 0,01 -0,01 -0,02 -0,021 -0,13 0,03 0,02 0,00 -0,01y 0,01 0,02 0,02 0,001 0,00 0,00 -0,01 -0,01y -0,01 -0,02 -0,02 -0,021 -0,02 -0,02 -0,02 -0,02
Government debt -0,01 -0,02 -0,02 0,00 0,02} 0,49 | | | |
Financial Variables Percentage points, absolute deviations from baseline
Short-term Int. Rates 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00
Long-term Int. Rates 0,00 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00
Foreign Demand Levels, percentage deviations from baseline
World Demand 0,00 0,00 0,00 0,00 0,00] 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00
Foreign Prices Levels, percentage deviations from baseline
Effective Exchange Rate 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,001 0,00 0,00 0,00 0,001 0,00 0,00 0,00 0,001 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Foreign Prices (euro) 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Price of oil (euro) 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00t 0,00 0,00 0,00 0,00t 0,00 0,00 0,00 0,00t 0,00 0,00 0,00 0,00 0,00 0,00 0,00
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Table 7. A permanent increase in ployers' social contril

q

to an ex ante increase of 1% in wages

[ Year1 Year2 Year3  Year4 _ Year5 i Year 10 [Year 1 Q1[Year 1 Q2[Year 1 Q3[Year 1 Q4[Year 2 Q1[Year 2 Q2[Year 2 Q3[Year 2 Q4[Year 3 Q1[Year 3 Q2[Year 3 Q3[Year 3 Q4] Year 4 Q1[Year 4 Q2[Year 4 Q3[Year 4 Q4[Year 5 Q1[Year 5 Q2[Year 5 Q3[Year 5 Q4

Prices Levels, percentage deviations from baseline
HICP 0,73 1,63 2,49 3,20 3,81 0,27 0,69 0,89 1,06! 1,26 1,49 1,78 2,00! 2,19 2,39 2,59 2,80! 2,97 3,13 3,28 3,54 3,66 3,76 3,85
Consumption Deflator 0,78 1,69 2,55 3,25 3,85 0,32 0,77 0,93 1,09 1,31 1,56 1,84 2,05, 2,24 2,45 2,65 2,85, 3,03 3,18 3,33 3,60 3,72 3,81 3,90
GDP Deflator 1,07 2,12 3,05 3,77 4,14 0,47 1,10 1,26 1,43, 1,68 1,97 2,31 2,53, 2,72 2,95 3,16 3,37, 3,55 3,70 3,85 4,11 4,22 4,31 4,39
uLc 2,09 2,98 3,67 4,17 3,89 1,51 2,07 2,31 2,45 2,63 2,85 3,12 3,321 3,45 3,60 3,75 3,89 4,02 4,12 4,21 4,38 4,44 4,49 4,52
Compensation per employee 1,92 2,80 3,50 3,99 3,68 1,38 1,89 2,13 2,27, 2,45 2,66 2,93 3,13, 3,27 3,43 3,58 3,72, 3,84 3,94 4,04 4,20 4,26 4,31 4,35
Productivity -0,17 -0,18 -0,17 -0,17 -0,20 -0,12 -0,18 -0,18 -0,18; -0,18 -0,18 -0,19 0,19 -0,18 -0,17 -0,17 0,17, -0,17 -0,17 -0,17 -0,17 -0,17 -0,17 -0,16
Export Deflator 0,59 1,56 2,36 2,94 2,99 0,15 0,47 0,75 0,981 1,21 1,44 1,69 1,91 2,10 2,28 2,45 2,61 2,76 2,89 3,00 3,19 3,27 3,34 3,39
Import Deflator 0,07 0,37 0,75 1,11 1,69 0,00 0,03 0,08 0,15, 0,23 0,32 0,41 0,51, 0,61 0,71 0,81 0,90, 0,99 1,07 1,15 1,31 1,37 1,44 1,51
GDP and Components Levels, percentage deviations from baseline
GDP -0,23 -0,41 -0,55 -0,67 -0,13 -0,22 -0,26 -0,34 -0,38 -0,44 -0,47, -0,50 -0,53 -0,56 -0,59; -0,62 -0,65 -0,68 -0,73 -0,76 -0,79
Consumption -0,22 -0,37 -0,47 -0,54 -0,10 .24 -0,26 -0,31 -0,35 -0,40 0,42, -0,43 -0,46 -0,48 -0,50, -0,52 -0,53 -0,55 -0,58 -0,60 -0,62
Investment -0,21 -0,51 -0,72 -0,86 -0,09 -0,18 -0,24 -0,42 -0,47 -0,55 -0,60! -0,65 -0,70 -0,75 -0,80! -0,82 -0,85 -0,87 -0,93 -0,95 -0,98

Of which: Residential Inv. -0,12 -0,39 -0,63 -0,82 0,00 -0,09 -0,15 -0,29 -0,36 -0,42 -0,48, -0,55 -0,60 -0,65 -0,70, -0,75 -0,80 -0,85 -0,93 -0,97 -1,04
Gov. Consumption 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00 0,00 0,00
Exports -0,13 -0,36 -0,59 -0,76 -0,03 -0,10 -0,16 -0,27 -0,33 -0,39 -0,45: -0,50 -0,56 -0,62 -0,661 -0,71 -0,75 -0,78 -0,84 -0,87 -0,94
Imports -0,50 -0,35 -0,18 -0,03 -0,56 -0,55 -0,48 -0,39 -0,36 -0,34 0,31 -0,24 -0,20 -0,16 0,12} -0,09 -0,05 -0,02 0,04 0,05 0,08
Contributions to Shock Percentage of GDP, absolute deviations from baseline
Domestic Demand -0,17 -0,31 -0,40 -0,46 -0,51: -0,58 -0,07 -0,17 -0,20 -0,26 -0,29 -0,33 -0,35; -0,37 -0,39 -0,41 -0,43, -0,44 -0,46 -0,47 -0,50 -0,51 -0,53
Inventories -0,14 -0,09 -0,06 -0,05 -0,04, 0,01 0,10 0,09 0,06 0,02 0,00 -0,01 -0,03, -0,06 -0,07 -0,09 -0,11) -0,13 -0,15 -0,17 -0,20 -0,21 -0,23
Trade Balance 0,07 -0,01 -0,08 -0,16 -0,211 -0,35 -0,16 -0,14 -0,13 -0,10 -0,10 -0,09 -0,09¢ -0,08 -0,07 -0,06 -0,05¢ -0,05 -0,05 -0,05 -0,04 -0,04 -0,04 -0,03
Labour Market Levels, percentage deviations from baseline, except unemployment: percentage points, absolute deviations from baseline
Total employment -0,06 -0,23 -0,38 -0,50 -0,60; -0,73 -0,01 -0,04 -0,08 0,12} -0,16 -0,20 -0,25 -0,29) -0,33 -0,36 -0,39 -0,43) -0,46 -0,49 -0,51 -0,54) -0,57 -0,59 -0,61 -0,63
Employees in employment -0,07 -0,26 -0,43 -0,56 -0,671 -0,80 -0,01 -0,05 -0,09 -0,14 -0,19 -0,23 -0,28 -0,331 -0,37 -0,41 -0,45 -0,481 -0,52 -0,55 -0,58 -0,611 -0,64 -0,66 -0,68 -0,70
Unemployment rate 0,08 0,27 0,37 0,40 0,42, 0,39 0,00 0,05 0,10 0,16, 0,21 0,26 0,29 0,32, 0,34 0,36 0,37 0,38, 0,39 0,40 0,41 041, 0,42 0,42 0,42 0,42
Household Accounts Levels, percentage deviations from baseline, except the savings rate: percentage points, absolute deviations from baseline
Disposable income -0,06 -0,08 -0,17 -0,30 -0,45, -0,84 -0, -0,04 - -0,04, -0,06 -0,09 -0,09 -0,10: -0,13 -0,16 -0,19 -0,22, -0,25 -0,28 -0,32 -0,36: -0,40 -0,43 -0,47 -0,50
Saving rate 0,14 0,25 0,25 0,21 0,14} -0,11 -0,03 0,17 0,20 0,21} 0,22 0,23 0,27 0,27 0,26 0,26 0,25 0,25} 0,23 0,22 0,20 0,16 0,14 0,13 0,11
Fiscal Ratios Percentage of GDP, absolute deviations from baseline
Total Receipts 0,37 0,33 0,32 0,30 0,3 0,24 0,39 0,38 0,36 0,34, 0,32 0,34 0,33 0,32 0,32 0,32 0,32 0,31 0,30 0,30 0,30 0,31 0,31 0,31 0,31
Total Expenditure 0,05 0,09 0,13 0,16 0,18, 0,22 0,03 0,05 0,05 0,06, 0,07 0,08 0,09 0,11} 0,11 0,12 0,13 0,14, 0,15 0,15 0,16 0,17 0,18 0,18 0,19
Budget surplus 0,31 0,22 0,15 0,12 0,111 0,00 0,36 0,33 0,30 0,261 0,23 0,24 0,21 0,19 0,17 0,16 0,15 0,13 0,13 0,12 0,11 0,11 0,11 0,11 0,10
Government debt -0,31 -0,53 -0,68 -0,80 -0,91) -1,04 | | | |
Financial Variables Percentage points, absolute deviations from baseline
Short-term Int. Rates 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00
Long-term Int. Rates 0,00 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00
Foreign Demand Levels, percentage deviations from baseline
World Demand 0,00 0,00 0,00 0,00 0,00] 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00
Foreign Prices Levels, percentage deviations from baseline
Effective Exchange Rate 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,001 0,00 0,00 0,00 0,001 0,00 0,00 0,00 0,001 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Foreign Prices (euro) 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Price of oil (euro) 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00t 0,00 0,00 0,00 0,00t 0,00 0,00 0,00 0,00t 0,00 0,00 0,00 0,00 0,00 0,00 0,00
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Table 8. A permanent increase in indirect taxes rate equivalent to an ex ante increase of 5% in indirect tax receipts

[ Year1 Year2 Year3  Year4 _ Year5 i Year 10 [Year 1 Q1[Year 1 Q2[Year 1 Q3[Year 1 Q4[Year 2 Q1[Year 2 Q2[Year 2 Q3[Year 2 Q4[Year 3 Q1[Year 3 Q2[Year 3 Q3[Year 3 Q4] Year 4 Q1[Year 4 Q2[Year 4 Q3[Year 4 Q4[Year 5 Q1[Year 5 Q2[Year 5 Q3[Year 5 Q4

Prices Levels, percentage deviations from baseline
HICP 0,49 0,60 0,69 0,78 1,06 0,38 0,49 0,53 0,55! 0,56 0,59 0,62 0,64! 0,66 0,68 0,70 0,73! 0,75 0,78 0,80 0,82 0,84 0,87 0,90
Consumption Deflator 0,51 0,62 0,70 0,79 1,08 0,44 0,50 0,54 0,56, 0,58 0,60 0,63 0,65, 0,67 0,69 0,71 0,74, 0,76 0,79 0,81 0,83 0,84 0,88 0,91
GDP Deflator 0,55 0,67 0,76 0,85 1,14 0,46 0,54 0,59 0,61, 0,63 0,65 0,68 0,71, 0,72 0,75 0,77 0,80, 0,82 0,84 0,86 0,89 0,90 0,93 0,96
uLc 0,40 0,56 0,63 0,69 0,85 0,21 0,41 0,48 0,511 0,53 0,55 0,57 0,601 0,61 0,62 0,64 0,651 0,67 0,68 0,69 0,71 0,72 0,73 0,75
Compensation per employee 0,30 0,44 0,52 0,59 0,79 0,15 0,30 0,36 0,39, 0,41 0,43 0,45 0,48, 0,50 0,51 0,53 0,55, 0,57 0,58 0,60 0,62 0,63 0,64 0,66
Productivity -0,10 -0,12 -0,11 -0,10 -0,06 -0,06 -0,10 -0,11 0,12} -0,12 -0,12 -0,12 0,12} -0,11 -0,11 -0,11 -0,10; -0,10 -0,10 -0,10 -0,09 -0,09 -0,09 -0,09
Export Deflator 0,07 0,20 0,29 0,35 0,54 0,01 0,05 0,10 0,13 0,16 0,19 0,22 0,241 0,26 0,28 0,30 0,31 0,33 0,34 0,36 0,38 0,39 0,40 0,41
Import Deflator 0,00 0,05 0,09 0,14 0,27 0,00 0,00 0,00 0,01, 0,03 0,04 0,05 0,06, 0,08 0,09 0,10 0,11, 0,12 0,13 0,14 0,16 0,17 0,17 0,18
GDP and Components Levels, percentage deviations from baseline
GDP -0,12 -0,20 -0,24 -0,26 -0,06 -0,12 -0,15 -0,17, -0,18 -0,20 -0,21 -0,22, -0,23 -0,23 -0,24 -0,24, -0,25 -0,26 -0,26 -0,27 -0,27 -0,29
Consumption -0,22 -0,32 -0,36 -0,38 -0,14 -0,22 -0,25 -0,27, -0,29 -0,31 -0,33 -0,34, -0,34 -0,35 -0,36 -0,37, -0,37 -0,38 -0,39 -0,39 -0,39 -0,42
Investment -0,13 -0,29 -0,37 -0,40 -0,04 -0,11 -0,15 ,201 -0,24 -0,28 -0,30 -0,331 -0,34 -0,36 -0,38 -0,391 -0,39 -0,40 -0,40 -0,41 -0,41 -0,43

Of which: Residential Inv. -0,12 -0,29 -0,37 -0,41 0,00 -0,13 -0,15 0,22, -0,25 -0,29 -0,31 -0,33, -0,35 -0,37 -0,38 -0,39, -0,40 -0,41 -0,42 -0,43 -0,44 -0,46
Gov. Consumption 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00 0,00 0,00
Exports -0,02 -0,05 -0,07 -0,09 0,00 -0,01 -0,02 -0,03: -0,04 -0,04 -0,05 -0,061 -0,06 -0,07 -0,08 -0,081 -0,09 -0,09 -0,10 -0,10 -0,11 -0,12
Imports -0,33 -0,41 -0,34 -0,29 -0,15 -0,32 -0,40 -0,43; -0,44 -0,42 -0,40 -0,39; -0,37 -0,35 -0,33 0,32} -0,31 -0,30 -0,29 -0,27 -0,26 -0,27
Contributions to Shock Percentage of GDP, absolute deviations from baseline
Domestic Demand -0,15 -0,23 -0,27 -0,29 -0,30: -0,34 -0,09 -0,15 -0,17 -0,19; -0,21 -0,23 -0,24 -0,25; -0,26 -0,27 -0,27 -0,28; -0,28 -0,29 -0,29 -0,29 -0,30 -0,30 -0,31
Inventories -0,03 -0,04 -0,02 -0,01 -0,01} 0,00 0,03 0,06 0,07 0,08, 0,08 0,07 0,07 0,06, 0,06 0,05 0,05 0,04, 0,04 0,04 0,04 0,03 0,03 0,03 0,03
Trade Balance 0,06 0,07 0,05 0,04 0,03 0,00 0,00 -0,03 -0,05 -0,05¢ -0,05 -0,04 -0,03 -0,03! -0,02 -0,02 -0,01 -0,011 -0,01 -0,01 -0,01 -0,01 -0,01 -0,01 -0,01
Labour Market Levels, percentage deviations from baseline, except unemployment: percentage points, absolute deviations from baseline
Total employment -0,03 -0,08 -0,13 -0,16 0,19 -0,28 0,00 -0,02 -0,03 -0,05; -0,06 -0,08 -0,09 -0,10 -0,11 -0,12 -0,13 0,14 -0,15 -0,16 -0,16 0,17, -0,18 -0,18 -0,19 -0,20
Employees in employment -0,03 -0,10 -0,14 -0,18 -0,21: -0,30 -0,01 -0,02 -0,04 -0,061 -0,07 -0,09 -0,10 -0,121 -0,13 -0,14 -0,15 -0,161 -0,17 -0,18 -0,18 -0,191 -0,20 -0,21 -0,21 -0,22
Unemployment rate 0,01 0,04 0,06 0,07 0,08, 0,10 0,00 0,00 0,01 0,02 0,03 0,03 0,04 0,05, 0,05 0,06 0,06 0,06, 0,06 0,07 0,07 0,07, 0,07 0,07 0,08 0,08
Household Accounts Levels, percentage deviations from baseline, except the savings rate: percentage points, absolute deviations from baseline
Disposable income -0,29 -0,33 -0,34 -0,37 -0,39; -0,45 -0,29 -0,28 -0,29 -0,30: -0,32 -0,32 -0,33 -0,33; -0,33 -0,34 -0,34 -0,35; -0,36 -0,37 -0,37 -0,38; -0,38 -0,38 -0,40 -0,41
Saving rate -0,06 -0,01 0,01 0,02 0,01} 0,01 -0,13 -0,05 -0,03 -0,02} -0,02 -0,01 0,00 0,01} 0,01 0,01 0,02 0,02 0,02 0,02 0,02 0,02 0,01 0,01 0,01 0,01
Fiscal Ratios Percentage of GDP, absolute deviations from baseline
Total Receipts 0,21 0,20 0,19 0,18 0,18] 0,17 0,21 0,21 0,21 0,20, 0,20 0,20 0,20 0,19 0,19 0,19 0,19 0,19; 0,18 0,18 0,18 0,18] 0,18 0,18 0,19 0,19
Total Expenditure 0,03 0,05 0,06 0,06 0,07, 0,08 0,01 0,03 0,03 0,04, 0,04 0,05 0,05 0,05, 0,05 0,06 0,06 0,06, 0,06 0,06 0,06 0,06, 0,07 0,07 0,07 0,07
Budget surplus 0,18 0,14 0,12 0,11 0,111 0,08 0,20 0,18 0,17 0,161 0,15 0,15 0,14 0,13 0,13 0,12 0,12 0,12 0,11 0,11 0,11 0,11 0,11 0,11 0,11 0,11
Government debt -0,18 -0,32 -0,44 -0,55 -0,66, -1,12 | | | |
Financial Variables Percentage points, absolute deviations from baseline
Short-term Int. Rates 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00
Long-term Int. Rates 0,00 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00
Foreign Demand Levels, percentage deviations from baseline
World Demand 0,00 0,00 0,00 0,00 0,00] 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00
Foreign Prices Levels, percentage deviations from baseline
Effective Exchange Rate 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,001 0,00 0,00 0,00 0,001 0,00 0,00 0,00 0,001 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Foreign Prices (euro) 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Price of oil (euro) 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00t 0,00 0,00 0,00 0,00t 0,00 0,00 0,00 0,00t 0,00 0,00 0,00 0,00 0,00 0,00 0,00
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Table 9. A permanent increase in productivity by 1%

[ Year1 Year2 Year3  Year4 _ Year5 i Year 10 [Year 1 Q1[Year 1 Q2[Year 1 Q3[Year 1 Q4[Year 2 Q1[Year 2 Q2[Year 2 Q3[Year 2 Q4[Year 3 Q1[Year 3 Q2[Year 3 Q3[Year 3 Q4] Year 4 Q1[Year 4 Q2[Year 4 Q3[Year 4 Q4[Year 5 Q1[Year 5 Q2[Year 5 Q3[Year 5 Q4

Prices Levels, percentage deviations from baseline
HICP -0,54 -1,23 -1,92 -2,54 -3,79 -0,20 -0,50 -0,65 -0,79! -0,94 -1,12 -1,34 -1,51 -1,67 -1,84 -2,00 -2,18! -2,32 -2,47 -2,61 -2,87 -2,99 -3,10 -3,21
Consumption Deflator -0,57 -1,27 -1,97 -2,59 -3,84 -0,23 -0,56 -0,68 -0,81, -0,98 -1,17 -1,39 -1,55, -1,71 -1,88 -2,05 -2,22, -2,37 -2,52 -2,66 -2,92 -3,04 -3,15 -3,26
GDP Deflator -0,78 -1,60 -2,35 -3,00 -4,16 -0,34 -0,80 -0,93 -1,08, -1,26 -1,47 -1,74 -1,91) -2,07 -2,26 -2,44 2,62, -2,79 -2,93 -3,08 -3,35 -3,47 -3,68
uLc -0,70 -1,49 -2,21 -2,82 -3,79 -0,24 65 -0,88 -1,010 -1,18 -1,38 -1,61 -1,811 -1,96 -2,13 -2,30 -2,470 -2,62 -2,76 -2,89 -3,14 -3,25 -3,44
Compensation per employee -0,60 -1,31 -1,96 -2,50 -3,15 -0,20 -0,55 -0,76 -0,88, -1,03 -1,21 -1,42 -1,60, -1,74 -1,89 -2,04 2,19, -2,32 -2,44 -2,56 -2,77 -2,87 -3,03
Productivity 0,10 0,18 0,26 0,33 0,67 0,04 0,10 0,12 0,13, 0,15 0,17 0,20 0,22 0,23 0,25 0,26 0,29, 0,30 0,32 0,34 0,38 0,40 0,42
Export Deflator -0,43 -1,17 -1,82 -2,34 -3,08 -0,11 -0,34 -0,55 -0,731 -0,90 -1,08 -1,27 -1,44 -1,60 -1,75 -1,89 -2,031 -2,17 -2,29 -2,40 -2,61 -2,70 -2,86
Import Deflator -0,05 -0,28 -0,58 -0,87 -1,66 -0,01 -0,03 -0,06 0,11 -0,17 -0,24 -0,31 -0,39; -0,46 -0,54 -0,62 -0,70; -0,77 -0,84 -0,91 -1,05 -1,11 -1,24
GDP and Components Levels, percentage deviations from baseline
GDP 0,12 0,25 0,36 0,47 0,82 0,04 0,11 0,15 0,17, 0,20 0,23 0,27 0,30: 0,32 0,35 0,37 0,40, 0,43 0,46 0,48 0,53 0,55 0,57 0,59
Consumption 0,12 0,18 0,24 0,29 0,45 0,06 0,13 0,13 0,13, 0,15 0,17 0,20 0,21} 0,22 0,23 0,25 0,26, 0,27 0,28 0,29 0,32 0,33 0,34 0,35
Investment 0,10 0,27 0,45 0,58 0,83 0,03 0,08 0,12 0,161 0,20 0,24 0,30 0,341 0,38 0,43 0,47 0,511 0,54 0,57 0,60 0,65 0,68 0,71 0,72
Of which: Residential Inv. 0,03 0,17 0,34 0,50 0,93 0,00 0,00 0,04 0,09, 0,11 0,15 0,20 0,24, 0,29 0,32 0,36 0,40, 0,44 0,48 0,51 0,58 0,61 0,65 0,67
Gov. Consumption 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Exports 0,10 0,28 0,46 0,62 1,07 0,02 0,07 0,12 0,161 0,21 0,25 0,30 0,35 0,39 0,44 0,49 0,531 0,57 0,61 0,64 0,71 0,74 0,77 0,81
Imports 0,18 0,14 0,05 -0,06 -0,15; -0,31 0,08 0,21 0,23 0,19, 0,16 0,14 0,14 0,12, 0,08 0,06 0,03 0,01, -0,02 -0,05 -0,07 -0,10; -0,12 -0,14 -0,15 -0,17
Contributions to Shock Percentage of GDP, absolute deviations from baseline
Domestic Demand 0,09 0,15 0,22 0,27 0,31, 0,42 0,04 0,09 0,10 0,11, 0,12 0,14 0,17 0,18: 0,20 0,21 0,23 0,24, 0,25 0,26 0,28 0,29, 0,30 0,31 0,32 0,33
Inventories 0,05 0,07 0,06 0,05 0,05, 0,01 -0,01 -0,03 -0,02 0,00, 0,01 0,02 0,03 0,05, 0,06 0,08 0,09 0,11} 0,12 0,14 0,15 0,17, 0,18 0,20 0,21 0,22
Trade Balance -0,02 0,03 0,08 0,15 0,20! 0,40 0,01 0,05 0,07 0,071 0,07 0,06 0,07 0,071 0,06 0,06 0,06 0,05¢ 0,06 0,05 0,05 0,05¢ 0,05 0,05 0,05 0,04
Labour Market Levels, percentage deviations from baseline, except unemployment: percentage points, absolute deviations from baseline
Total employment 0,02 0,06 0,10 0,13 0,16} 0,15 0,00 0,01 0,02 0,04} 0,05 0,06 0,07 0,08} 0,09 0,10 0,11 0,12} 0,12 0,13 0,14 0,15 0,16 0,16 0,17
Employees in employment 0,02 0,07 0,12 0,15 0,181 0,17 0,00 0,01 0,03 0,041 0,05 0,07 0,08 0,09 0,10 0,11 0,12 0,13 0,14 0,15 0,16 0,17 0,18 0,18 0,19
Unemployment rate -0,01 -0,05 -0,08 -0,10 0,11 -0,08 0,00 -0,01 -0,01 -0,03; -0,04 -0,05 -0,06 -0,07; -0,07 -0,08 -0,09 -0,09; -0,09 -0,10 -0,10 -0,11 -0,11 -0,11 -0,12
Household Accounts Levels, percentage deviations from baseline, except the savings rate: percentage points, absolute deviations from baseline
Disposable income -0,10 -0,09 -0,04 0,04 0,13: 0,52 -0,05 -0,11 -0,12 -0,12, -0,10 -0,08 -0,08 -0,08, -0,06 -0,04 -0,03 -0,01, 0,01 0,03 0,05 0,10 0,12 0,14 0,16
Saving rate -0,18 -0,23 -0,24 -0,21 0,17} 0,05 -0,09 -0,21 -0,22 -0,22} -0,22 -0,21 -0,24 -0,25! -0,24 -0,23 -0,23 -0,24} -0,23 -0,22 -0,21 -0,19 -0,18 -0,17 -0,16
Fiscal Ratios Percentage of GDP, absolute deviations from baseline
Total Receipts 0,01 -0,01 -0,04 -0,06 -0,10 0,01 0,01 0,01 0,02 0,01 -0,01 -0,02 -0,02; -0,03 -0,03 -0,04 -0,05, -0,05 -0,05 -0,06 -0,08 -0,09 -0,09 -0,10
Total Expenditure -0,02 -0,05 -0,08 -0,11 -0,19 -0,01 -0,02 -0,03 -0,03) -0,04 -0,05 -0,06 -0,06; -0,07 -0,08 -0,09 -0,09; -0,10 -0,10 -0,11 -0,12 -0,13 -0,13 -0,14
Budget surplus 0,04 0,06 0,07 0,07 0,12 0,01 0,03 0,05 0,071 0,06 0,05 0,05 0,061 0,07 0,07 0,07 0,071 0,07 0,07 0,07 0,06 0,06 0,05 0,05
Government debt -0,04 -0,10 -0,17 0,24 -0,78 | | | |
Financial Variables Percentage points, absolute deviations from baseline
Short-term Int. Rates 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00
Long-term Int. Rates 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00
Foreign Demand Levels, percentage deviations from baseline
World Demand | 0,00 0,00 0,00 0,00 0,00] 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00
Foreign Prices Levels, percentage deviations from baseline
Effective Exchange Rate 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,001 0,00 0,00 0,00 0,001 0,00 0,00 0,00 0,001 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Foreign Prices (euro) 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Price of oil (euro) 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00t 0,00 0,00 0,00 0,00t 0,00 0,00 0,00 0,00t 0,00 0,00 0,00 0,00 0,00 0,00 0,00
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Table 10. A permanent ex ante increase in labour force by 1%

[ Year1 Year2 Year3  Year4 _ Year5 i Year 10 [Year 1 Q1[Year 1 Q2[Year 1 Q3[Year 1 Q4[Year 2 Q1[Year 2 Q2[Year 2 Q3[Year 2 Q4[Year 3 Q1[Year 3 Q2[Year 3 Q3[Year 3 Q4] Year 4 Q1[Year 4 Q2[Year 4 Q3[Year 4 Q4[Year 5 Q1[Year 5 Q2[Year 5 Q3[Year 5 Q4

Prices Levels, percentage deviations from baseline
HICP -0,16 -0,49 -1,13 -2,02 -7,60 0,00 -0,16 -0,27 0,21 -0,28 -0,40 -0,55 0,721 -0,85 -1,01 -1,22 -1.441 -1,66 -1,89 -2,13 -2,64 -2,91 -3,18 -3,45
Consumption Deflator -0,17 -0,51 -1,17 -2,08 7,74 0,00 -0,18 -0,28 -0,20, -0,29 -0,43 -0,58 -0,75, -0,88 -1,05 -1,27 -1,48, -1,71 -1,95 -2,19 -2,72 -2,99 -3,26 -3,53
GDP Deflator -0,23 -0,67 -1,47 -2,53 0,00 -0,27 -0,40 -0,24, -0,38 -0,57 -0,75 -0,97, -1,11 -1,32 -1,59 -1,84, -2,11 -2,38 -2,66 -3,26 -3,56 -4,17
uLc -0,53 -1,24 -2,37 -3,58 -0,01 -1,04 -0,49 ,581 -0,78 -1,09 -1,39 -1,691 -1,94 -2,20 -2,51 -2,821 -3,12 -3,43 -3,73 -4,36 -4,66 -5,27
Compensation per employee -0,47 -1,14 -2,24 -3,45 0,00 -0,95 -0,43 -0,52, -0,70 -0,99 -1,27 -1,56, -1,81 -2,08 -2,38 2,69, -2,99 -3,29 -3,59 -4,22 -4,52 -5,13
Productivity 0,06 0,11 0,13 0,14 0,01 0,09 0,06 0,06, 0,08 0,10 0,12 0,13, 0,13 0,13 0,13 0,14, 0,14 0,14 0,14 0,15 0,15 0,15
Export Deflator -0,13 -0,44 -1,04 -1,87 0,00 -0,09 -0,20 -0,221 -0,27 -0,36 -0,48 -0,631 -0,78 -0,94 -1,13 -1,321 -1,54 -1,75 -1,98 -2,45 -2,69 -3,17
Import Deflator -0,01 -0,09 -0,27 -0,56 0,00 0,00 -0,02 -0,03; -0,05 -0,07 -0,10 -0,14; -0,18 -0,23 -0,29 -0,36; -0,43 -0,51 -0,60 -0,79 -0,89 -1,13
GDP and Components Levels, percentage deviations from baseline
GDP 0,07 0,18 0,30 0,43 0,01 0,10 0,08 0,10 0,13 0,17 0,20 0,24, 0,26 0,28 0,32 0,35, 0,38 0,41 0,45 0,53 0,57 0,61 0,65
Consumption 0,09 0,21 0,27 0,31 0,02 0,11 0,13 0,12} 0,16 0,20 0,23 0,25, 0,25 0,26 0,28 0,29; 0,30 0,30 0,31 0,34 0,35 0,36 0,37
Investment 0,07 0,22 0,38 0,54 0,00 0,09 0,07 0,12 0,15 0,22 0,23 0,29 0,32 0,36 0,41 0,45 0,48 0,52 0,55 0,64 0,69 0,75 0,79

Of which: Residential Inv. 0,08 0,20 0,27 0,36 0,00 0,10 0,05 0,17, 0,16 0,19 0,22 0,22, 0,24 0,26 0,27 0,29, 0,31 0,34 0,37 0,44 0,48 0,53 0,58
Gov. Consumption 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Exports 0,03 0,10 0,25 0,47 0,00 0,02 0,04 0,05 0,06 0,08 0,11 0,151 0,18 0,23 0,27 0,32 0,38 0,43 0,49 0,62 0,68 0,75 0,83
Imports 0,17 0,33 0,29 0,13 0,01 0,38 0,11 0,18, 0,25 0,33 0,36 0,37, 0,34 0,31 0,28 0,24, 0,20 0,15 0,10 0,03 -0,01 -0,04 -0,07
Contributions to Shock Percentage of GDP, absolute deviations from baseline
Domestic Demand 0,07 0,16 0,23 0,27 0,72 0,01 0,08 0,09 0,10 0,12 0,15 0,18 0,20, 0,20 0,22 0,23 0,25, 0,26 0,27 0,28 0,31 0,32 0,34 0,36
Inventories 0,03 0,07 0,08 0,09 0,08 0,00 -0,07 -0,01 -0,02, -0,04 -0,05 -0,05 -0,04, -0,03 -0,01 0,00 0,02} 0,04 0,06 0,09 0,13 0,16 0,18 0,20
Trade Balance -0,03 -0,04 0,00 0,07 0,76 0,00 0,09 0,01 0,03 0,05 0,06 0,07 0,08! 0,08 0,08 0,08 0,08! 0,08 0,08 0,08 0,09 0,09 0,10 0,09
Labour Market Levels, percentage deviations from baseline, except unemployment: percentage points, absolute deviations from baseline
Total employment 0,02 0,08 0,17 0,29 0,44 1,23 0,00 0,01 0,02 0,04} 0,05 0,06 0,08 0,11} 0,13 0,16 0,18 0,21} 0,24 0,27 0,31 0,38 0,42 0,46 0,50
Employees in employment 0,02 0,09 0,19 0,33 0,49 1,36 0,00 0,01 0,03 0,041 0,05 0,07 0,10 0,12 0,15 0,18 0,21 0,241 0,27 0,31 0,35 0,43 0,47 0,51 0,56
Unemployment rate 0,88 0,81 0,70 0,59 0,48, 0,10 0,90 0,90 0,87 0,85, 0,84 0,82 0,80 0,77, 0,74 0,71 0,68 0,66, 0,63 0,60 0,58 0,52 0,50 0,47 0,44
Household Accounts Levels, percentage deviations from baseline, except the savings rate: percentage points, absolute deviations from baseline
Disposable income 0,10 -0,03 -0,12 -0,12, 0,48 , 0,17, 0,14 0,16 0,08 0,03, 0,01 -0,02 -0,05 -0,08; -0,10 -0,12 -0,12 -0,13 -0,13 -0,12 -0,11
Saving rate 0,05 -0,10 -0,26 -0,37 -0,41} -0,19 0,19 -0,06 0,03 0,04; -0,02 -0,04 -0,13 -0,19} -0,21 -0,24 -0,28 -0,32} -0,34 -0,37 -0,38 -0,40 -0,40 -0,41 -0,41
Fiscal Ratios Percentage of GDP, absolute deviations from baseline
Total Receipts -0,16 -0,18 -0,19 -0,20 -0,15 -0,19 -0,14 -0,16, -0,16 -0,19 -0,19 -0,18; -0,19 -0,19 -0,19 -0,20; -0,19 -0,20 -0,20 -0,21 -0,22 -0,23 -0,23
Total Expenditure -0,02 -0,04 -0,07 -0,10 0,00 -0,02 -0,02 -0,02) -0,03 -0,04 -0,04 -0,05; -0,06 -0,07 -0,07 -0,08; -0,09 -0,09 -0,10 -0,12 -0,13 -0,14 -0,15
Budget surplus -0,14 -0,13 -0,11 -0,09 -0,15 -0,17 -0,13 -0,131 -0,12 -0,15 -0,14 -0,121 -0,12 -0,11 -0,11 -0,10¢ -0,09 -0,09 -0,09 -0,08 -0,08 -0,08 -0,07
Government debt 0,14 0,27 0,38 0,47 | | | |
Financial Variables Percentage points, absolute deviations from baseline
Short-term Int. Rates 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00
Long-term Int. Rates 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00
Foreign Demand Levels, percentage deviations from baseline
World Demand 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00
Foreign Prices Levels, percentage deviations from baseline
Effective Exchange Rate 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,001 0,00 0,00 0,00 0,001 0,00 0,00 0,00 0,001 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Foreign Prices (euro) 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Price of oil (euro) 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00t 0,00 0,00 0,00 0,00t 0,00 0,00 0,00 0,00t 0,00 0,00 0,00 0,00 0,00 0,00 0,00
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Table 11. A permanent increase in working age population by 1 %

[ Year1 Year2 Year3  Year4 _ Year5 i Year 10 [Year 1 Q1[Year 1 Q2[Year 1 Q3[Year 1 Q4[Year 2 Q1[Year 2 Q2[Year 2 Q3[Year 2 Q4[Year 3 Q1[Year 3 Q2[Year 3 Q3[Year 3 Q4] Year 4 Q1[Year 4 Q2[Year 4 Q3[Year 4 Q4[Year 5 Q1[Year 5 Q2[Year 5 Q3[Year 5 Q4

Prices Levels, percentage deviations from baseline
HICP -0,01 -0,10 -0,31 -0,66 -3,82 0,00 0,00 -0,01 -0,041 -0,06 -0,08 -0,11 -0,15! -0,21 -0,27 -0,33 041 -0,50 -0,60 -0,70 -0,94 -1,07 -1,20 -1,34
Consumption Deflator -0,01 -0,11 -0,32 -0,68 -3,90 0,00 0,00 -0,02 -0,04, -0,06 -0,09 -0,12 -0,16: -0,22 -0,28 -0,35 -0,43, -0,52 -0,62 -0,73 -0,97 -1,10 -1,23 -1,37
GDP Deflator -0,02 -0,14 -0,41 -0,85 0,00 0,00 -0,02 -0,06, -0,09 -0,12 -0,16 -0,21) -0,28 -0,36 -0,45 -0,55, -0,66 -0,78 -0,91 -1,19 -1,34 -1,49 -1,65
uLc -0,06 -0,30 -0,74 -1,33 0,00 0,00 -0,08 -0,151 -0,20 -0,26 -0,33 -0,431 -0,54 -0,67 -0,80 -0,941 -1,09 -1,25 -1,41 -1,74 -1,91 -2,08 -2,25
Compensation per employee -0,05 -0,27 -0,68 -1,26 0,00 0,00 -0,08 -0,13, -0,18 -0,23 -0,30 -0,38, -0,49 -0,61 -0,74 -0,88, -1,02 -1,18 -1,34 -1,67 -1,83 -2,00 -2,17
Productivity 0,01 0,03 0,06 0,07 0,00 0,00 0,01 0,02 0,02 0,03 0,03 0,04, 0,05 0,06 0,06 0,07 0,07 0,07 0,07 0,08 0,08 0,08 0,08
Export Deflator -0,01 -0,09 -0,27 -0,60 0,00 0,00 -0,01 -0,021 -0,05 -0,07 -0,10 -0,14 -0,18 -0,24 -0,30 -0,381 -0,46 -0,55 -0,65 -0,87 -0,99 -1,11 -1,24
Import Deflator 0,00 -0,01 -0,06 -0,16 0,00 0,00 0,00 0,00, 0,00 -0,01 -0,02 -0,02; -0,04 -0,05 -0,07 -0,09; -0,11 -0,14 -0,17 -0,25 -0,29 -0,34 -0,40
GDP and Components Levels, percentage deviations from baseline
GDP 0,01 0,05 0,10 0,17 0,77 0,00 0,00 0,01 0,02, 0,03 0,04 0,05 0,07, 0,08 0,10 0,11 0,13, 0,14 0,16 0,18 0,21 0,23 0,25 0,27
Consumption 0,01 0,06 0,11 0,15 0,35 0,00 0,00 0,01 0,02} 0,04 0,05 0,06 0,08, 0,10 0,11 0,12 0,13, 0,14 0,14 0,15 0,16 0,17 0,17 0,18
Investment 0,01 0,05 0,13 0,21 0,84 0,00 0,00 0,01 0,02 0,03 0,04 0,06 0,081 0,10 0,12 0,15 0,171 0,19 0,20 0,22 0,27 0,29 0,31 0,34

Of which: Residential Inv. 0,01 0,05 0,11 0,15 0,75 0,00 0,00 0,01 0,01, 0,03 0,04 0,06 0,08, 0,09 0,10 0,11 0,12, 0,13 0,14 0,15 0,18 0,19 0,21 0,23
Gov. Consumption 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Exports 0,00 0,02 0,06 0,15 1,00 0,00 0,00 0,00 0,011 0,01 0,02 0,02 0,03: 0,04 0,06 0,07 0,09 0,11 0,13 0,16 0,21 0,24 0,27 0,31
Imports 0,02 0,09 0,17 0,14 0,07, -0,25 0,00 0,00 0,03 0,05, 0,06 0,08 0,10 0,13, 0,15 0,17 0,18 0,18, 0,17 0,15 0,14 0,10 0,08 0,06 0,04
Contributions to Shock Percentage of GDP, absolute deviations from baseline
Domestic Demand 0,01 0,04 0,09 0,12 0,15, 0,36 0,00 0,00 0,01 0,02, 0,03 0,04 0,05 0,06, 0,07 0,09 0,10 0,10 0,11 0,12 0,13 0,14 0,15 0,16 0,16
Inventories 0,00 0,02 0,03 0,04 0,05, 0,05 0,00 0,00 -0,01 -0,01; -0,01 -0,01 -0,02 -0,02, -0,02 -0,02 -0,02 -0,02, -0,01 0,00 0,01 0,03 0,04 0,05 0,06
Trade Balance 0,00 -0,01 -0,02 0,00 0,041 0,36 0,00 0,00 0,01 0,011 0,01 0,02 0,02 0,021 0,03 0,03 0,04 0,041 0,04 0,04 0,04 0,05 0,05 0,05 0,05
Labour Market Levels, percentage deviations from baseline, except unemployment: percentage points, absolute deviations from baseline
Total employment 0,00 0,01 0,05 0,10 0,17} 0,61 0,00 0,00 0,00 0,00} 0,01 0,01 0,02 0,02 0,03 0,04 0,05 0,06} 0,08 0,09 0,10 0,12} 0,14 0,16 0,17 0,19
Employees in employment 0,00 0,02 0,05 0,11 0,19 0,67 0,00 0,00 0,00 0,001 0,01 0,01 0,02 0,03: 0,04 0,05 0,06 0,071 0,09 0,10 0,12 0,141 0,15 0,17 0,20 0,22
Unemployment rate 0,12 0,38 0,42 0,38 0,32, 0,08 0,00 0,07 0,16 0,25, 0,32 0,37 0,40 0,42, 0,43 0,43 0,42 041, 0,40 0,39 0,37 0,36, 0,35 0,33 0,32 0,30
Household Accounts Levels, percentage deviations from baseline, except the savings rate: percentage points, absolute deviations from baseline
Disposable income 0,07 0,04 -0,02 -0,05, X 0,04, 0,06 0,06 0,07 0,07, 0,07 0,05 0,04 0,02, 0,00 -0,01 -0,03 -0,04, -0,05 -0,05 -0,05 -0,06
Saving rate 0,01 0,01 -0,06 -0,14 -0,19} -0,14 0,00 0,02 0,02 0,02 0,02 0,01 0,01 -0,01} -0,03 -0,05 -0,07 -0,10} -0,12 -0,14 -0,15 -0,16} -0,18 -0,19 -0,19 -0,20
Fiscal Ratios Percentage of GDP, absolute deviations from baseline
Total Receipts -0,02 -0,08 -0,10 -0,10 0,11 -0,12 0,00 -0,01 -0,03 -0,05, -0,06 -0,07 -0,08 -0,09; -0,09 -0,10 -0,10 -0,10; -0,10 -0,10 -0,10 -0,10; -0,10 -0,11 -0,11 -0,11
Total Expenditure 0,00 -0,01 -0,02 -0,04 -0,05; -0,17 0,00 0,00 0,00 0,00, -0,01 -0,01 -0,01 -0,02) -0,02 -0,02 -0,03 -0,03 -0,03 -0,04 -0,04 -0,04) -0,05 -0,05 -0,06 -0,06
Budget surplus -0,02 -0,06 -0,07 -0,06 -0,051 0,09 0,00 -0,01 -0,03 -0,041 -0,05 -0,06 -0,07 -0,07: -0,07 -0,07 -0,07 -0,061 -0,06 -0,06 -0,05 -0,051 -0,05 -0,05 -0,05 -0,04
Government debt 0,02 0,08 0,15 0,21 0,25, 0,13 | | | |
Financial Variables Percentage points, absolute deviations from baseline
Short-term Int. Rates 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00
Long-term Int. Rates 0,00 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00
Foreign Demand Levels, percentage deviations from baseline
World Demand 0,00 0,00 0,00 0,00 0,00] 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00
Foreign Prices Levels, percentage deviations from baseline
Effective Exchange Rate 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,001 0,00 0,00 0,00 0,001 0,00 0,00 0,00 0,001 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Foreign Prices (euro) 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Price of oil (euro) 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00t 0,00 0,00 0,00 0,00t 0,00 0,00 0,00 0,00t 0,00 0,00 0,00 0,00 0,00 0,00 0,00
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Table 12. A 2 year increase in short term interest rate by 100 basis points

[ Year1 Year2 Year3  Year4 _ Year5 i Year 10 [Year 1 Q1[Year 1 Q2[Year 1 Q3[Year 1 Q4[Year 2 Q1[Year 2 Q2[Year 2 Q3[Year 2 Q4[Year 3 Q1[Year 3 Q2[Year 3 Q3[Year 3 Q4] Year 4 Q1[Year 4 Q2[Year 4 Q3[Year 4 Q4[Year 5 Q1[Year 5 Q2[Year 5 Q3[Year 5 Q4

Prices Levels, percentage deviations from baseline
HICP -0,06 -0,10 -0,17 -0,28 -0,45 -0,03 -0,06 -0,07 -0,08! -0,09 -0,10 -0,11 -0,121 -0,14 -0,16 -0,18 0,21 -0,24 -0,27 -0,30 -0,36 -0,39 -0,42 -0,45
Consumption Deflator -0,06 -0,11 -0,17 -0,29 -0,45 -0,04 -0,06 -0,07 -0,08; -0,09 -0,10 -0,11 -0,12, -0,14 -0,16 -0,19 -0,21, -0,24 -0,27 -0,31 -0,37 -0,40 -0,43 -0,45
GDP Deflator -0,03 -0,10 -0,21 -0,35 -0,01 -0,02 -0,04 -0,05, -0,07 -0,09 -0,11 -0,14, -0,16 -0,19 -0,23 -0,26, -0,30 -0,33 -0,37 -0,44 -0,47 -0,53
uLc -0,01 -0,05 -0,15 -0,33 0,01 0,01 -0,02 ,031 -0,04 -0,05 -0,06 -0,071 -0,09 -0,14 -0,17 0,211 -0,25 -0,30 -0,35 -0,44 -0,49 -0,56
Compensation per employee -0,05 -0,13 -0,24 -0,39 -0,01 -0,04 -0,06 -0,08, -0,10 -0,11 -0,14 -0,16, -0,19 -0,22 -0,25 -0,29, -0,33 -0,37 -0,41 -0,48 -0,51 -0,56
Productivity -0,04 -0,07 -0,09 -0,06 -0,02 -0,05 -0,04 -0,05; -0,05 -0,07 -0,08 -0,09; -0,10 -0,08 -0,09 -0,08; -0,08 -0,07 -0,05 -0,03 -0,02 0,00
Export Deflator -0,22 -0,21 -0,17 -0,26 -0,18 -0,22 -0,24 -0,241 -0,23 -0,22 -0,20 -0,181 -0,16 -0,16 -0,17 -0,191 -0,21 -0,24 -0,27 -0,33 -0,36 -0,41
Import Deflator -0,31 -0,20 -0,08 -0,09 -0,29 -0,33 -0,32 -0,30; -0,25 -0,22 -0,18 -0,14; -0,09 -0,08 -0,08 -0,08; -0,08 -0,09 -0,10 -0,12 -0,13 -0,15
GDP and Components Levels, percentage deviations from baseline
GDP -0,05 -0,10 -0,14 -0,12 -0,03 -0,05 -0,06 -0,08 -0,09 -0,11 -0,13; -0,14 -0,13 -0,14 -0,14, -0,14 -0,13 -0,11 -0,08 -0,07 -0,05 -0,04
Consumption -0,02 -0,14 -0,25 -0,24 0,01 0,00 -0,02 -0,08 -0,12 -0,16 -0,20, -0,23 -0,25 -0,26 -0,26, -0,25 -0,24 -0,23 -0,20 -0,18 -0,16 -0,14
Investment -0,08 -0,25 -0,36 -0,30 -0,02 -0,06 -0,10 -0,19 -0,23 -0,28 -0,321 -0,35 -0,36 -0,37 -0,371 -0,35 -0,32 -0,29 -0,22 -0,19 -0,15 -0,12

Of which: Residential Inv. -0,09 -0,51 -0,65 -0,49 0,00 0,01 -0,13 -0,37 -0,48 -0,57 -0,63, -0,67 -0,68 -0,65 0,61, -0,57 -0,52 -0,46 -0,36 -0,30 -0,26 -0,21
Gov. Consumption 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Exports -0,10 -0,03 0,02 0,05 -0,13 -0,11 -0,09 -0,05 -0,04 -0,02 -0,01y 0,01 0,02 0,02 0,03: 0,04 0,04 0,05 0,07 0,08 0,09 0,10
Imports -0,10 -0,24 -0,31 -0,27 0,03 -0,17 -0,12 -0,17 -0,22 -0,27 0,32} -0,37 -0,22 -0,31 -0,33; -0,32 -0,29 -0,25 -0,18 -0,15 -0,12 -0,10
Contributions to Shock Percentage of GDP, absolute deviations from baseline
Domestic Demand -0,03 -0,13 -0,21 -0,19 -0,13; 0,02 0,00 -0,01 -0,03 -0,08 -0,11 -0,14 -0,17, -0,20 -0,21 -0,21 -0,21, -0,21 -0,20 -0,18 -0,15 -0,14 -0,12 -0,10
Inventories -0,02 -0,02 0,01 0,01 0,02} 0,00 -0,03 0,01 0,01 0,02 0,04 0,05 0,06, 0,07 0,04 0,06 0,07, 0,07 0,07 0,06 0,05 0,05 0,05 0,04
Trade Balance 0,00 0,04 0,06 0,06 0,05¢ 0,05 0,00 -0,05 -0,03 -0,01 -0,01 -0,02 -0,02¢ -0,02 0,04 0,01 0,00! 0,00 0,01 0,01 0,02 0,02 0,02 0,02
Labour Market Levels, percentage deviations from baseline, except unemployment: percentage points, absolute deviations from baseline
Total employment -0,01 -0,03 -0,05 -0,06 -0,04) 0,03 0,00 -0,01 -0,01 -0,02) -0,02 -0,03 -0,03 -0,04) -0,05 -0,05 -0,05 -0,06; -0,06 -0,06 -0,06 -0,05 -0,05 -0,04 -0,04
Employees in employment -0,01 -0,03 -0,06 -0,07 -0,051 0,03 0,00 -0,01 -0,02 -0,021 -0,03 -0,03 -0,04 -0,051 -0,05 -0,06 -0,06 -0,061 -0,07 -0,07 -0,07 -0,06 -0,05 -0,05 -0,04
Unemployment rate 0,01 0,02 0,03 0,03 0,02 -0,02 0,00 0,00 0,01 0,01, 0,02 0,02 0,02 0,03, 0,03 0,03 0,03 0,03, 0,03 0,03 0,03 0,02 0,02 0,01 0,01
Household Accounts Levels, percentage deviations from baseline, except the savings rate: percentage points, absolute deviations from baseline
Disposable income -0,03 -0,17 -0,26 -0,22 -0,14, 0,06 0,02 -0,02 -0,04 -0,07, -0,12 -0,15 -0,19 -0,22, -0,27 -0,26 -0,26 -0,25, -0,24 -0,23 -0,21 -0,17 -0,15 -0,13 -0,11
Saving rate -0,01 -0,02 -0,01 0,02 0,03} 0,04 0,01 -0,01 -0,02 -0,02} -0,03 -0,02 -0,03 -0,02} -0,03 -0,01 0,00 0,01} 0,01 0,02 0,02 0,03 0,03 0,03 0,03
Fiscal Ratios Percentage of GDP, absolute deviations from baseline
Total Receipts -0,01 -0,05 -0,08 -0,07 0,00 -0,01 -0,02 -0,03; -0,04 -0,05 -0,06 0,07, -0,08 -0,08 -0,08 -0,08; -0,08 -0,07 -0,07 -0,07 -0,06 -0,06 -0,06
Total Expenditure 0,00 0,02 0,04 0,03 0,00 0,00 0,00 0,01} 0,01 0,02 0,02 0,03, 0,04 0,03 0,04 0,04, 0,04 0,03 0,03 0,02 0,02 0,02 0,01
Budget surplus -0,02 -0,08 -0,12 -0,11 0,00 -0,01 -0,02 -0,03: -0,05 -0,07 -0,09 -0,10¢ -0,12 -0,12 -0,12 -0,121 -0,12 -0,11 -0,10 -0,09 -0,09 -0,08 -0,07
Government debt 0,02 0,09 0,21 0,32 | | | |
Financial Variables Percentage points, absolute deviations from baseline
Short-term Int. Rates 1,00 1,00 0,00 0,00 1,00 1,00 1,00 1,004 1,00 1,00 1,00 1,004 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00
Long-term Int. Rates 0,16 0,06 0,00 0,00 0,20 0,17 0,15 0,12} 0,10 0,08 0,05 0,03} 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00} 0,00 0,00 0,00 0,00
Foreign Demand Levels, percentage deviations from baseline
World Demand 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00
Foreign Prices Levels, percentage deviations from baseline
Effective Exchange Rate 0,54 0,21 0,00 0,00 0,00 0,66 0,58 0,50 0,411 0,33 0,25 0,17 0,081 0,00 0,00 0,00 0,001 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Foreign Prices (euro) -0,53 -0,21 0,00 0,00 0,00 -0,65 -0,57 -0,49 0,41, -0,33 -0,25 -0,17 -0,08; 0,00 0,00 0,00 0,00, 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Price of oil (euro) -1,60 -0,62 0,00 0,00 0,00 -1,97 -1,73 -1,48 1,241 -0,99 -0,74 -0,50 -0,25! 0,00 0,00 0,00 0,00t 0,00 0,00 0,00 0,00 0,00 0,00 0,00

123




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 volatilit¢é 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
I’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. Dérangére, « Le taux de crédit accordé aux entreprises frangaises : 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. Pages 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, « Coflit 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. Pages, “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 : I'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.

56.

Banque de France - CEPREMAP - Direction de la Prévision - Erasme - INSEE - OFCE,
« Structures et propriétés de cinq modéles macroéconomiques frangais », 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 a 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 financiéres “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 frangais », 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 frangais », 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 colt 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 frangais et allemands a partir d’un
modele a anticipations rationnelles », juin 1998.

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



57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.
76.

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, « Cofits 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 I’information sur 1’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: Part I,”
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.
E.Jondeau and H.Le Bihan, “Evaluating Monetary Policy Rules in Estimated

Forward-Looking Models: A Comparison of US and German Monetary Policies,”
October 2000.



7.

78.

79.

80.

81.

82.

83.

&4.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

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

P. Jacquinot et F. Mihoubi, « Modele 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. Pagés 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.

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



96. 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.

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

98. J.-S. Mésonnier, « Banque centrale, taux de 1’escompte et politique monétaire chez Henry
Thornton (1760-1815) », décembre 2002.

99. 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.

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

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

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

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

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

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

106. M. Baghli, V. Brunhes-Lesage, O. De Bandt, H. Fraisse et J.-P. Villetelle, « MASCOTTE:
Model for AnalySing and foreCasting shOrT TErm developments », February 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 429249 55

fax : (0)1 42 92 62 92

email : thierry.demoulin@banque-france.fr





