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Courbes de Laffer et multiplicateurs budgétaires
a partir du modele Méléeze

Résumé

Cet article utilise une modélisation DSGE de la zone euro développée a I'lnsee dans un but
d’évaluation ex ante de réformes budgétaires. Les principales caractéristiques de ce modéle
sont comparables aux modéles standards utilisés dans les principales organisations
internationales et banques centrales. A l'aide de courbes de Laffer généralisées, nous
constatons que les niveaux effectifs de taxation sont en de¢a de ceux maximisant les
revenus du governement. Toutefois, ce résultat dépend du niveau de compétition
monopolistique sur le marché des biens. Nous étudions aussi les multiplicateurs budgétaires
de court- et long-terme pour divers instruments budgétaires. Nos résultats sont comparables
avec ceux obtenus dans d’autres modéles DSGE mais aussi avec ceux obtenus dans le
modele macroéconométrique Mésange. Néanmoins, selon le comportement des autorités
monétaires et budgétaires et I'instrument considéré, les multiplicateurs budgétaires de court-
terme varient substantiellement de 0,2 a 1 point autour du multiplicateur moyen dans les cas
les plus extrémes. De maniéere plus générale, il existe une marge de manceuvre importante
pour des politiques budgétaires dites mixtes.

Mots-clés : multiplicateur budgétaire, courbe de Laffer, modéle DSGE, union monétaire

Laffer curves and fiscal multipliers:
lessons from Méléze model

Abstract

We use the two country DSGE model of the Euro area Meleze developed at Insee to perform
ex ante fiscal reforms evaluations. The main features of the model compare with standard
tools developed in international institutions and central banks. In practice, tax rates are
below the government revenues maximizing rate identified by generalized equilibrium Laffer
curves in the model. The extent of this result nevertheless depends on the degree of
monopolistic competition on the goods market. We also analyse short and long term
multipliers for numerous fiscal tools. These compare to standard DSGE simulations as well
as to the macroeconometric model Mésange. However, depending on the behaviour of fiscal
and monetary authorities, short-term fiscal multipliers variations are substantial, from 0.2 up
to 1 point around the baseline in the most extreme case. All in all, there exists room of
manoeuvre for so called mixed-strategies fiscal policy.

Keywords: fiscal multiplier, Laffer curve, DSGE model, monetary union

Classification JEL : E10, E62, F45



1 Introduction

Since the beginning of the great recession, fiscal policy has either been investigated as a short term

solution out of the crisis or now through the scope of fiscal consolidation.

Fiscal reforms or consolidation have already been assessed through DSGE models. In the European
context many works were conducted on the Quest III model (D’Auria et al., 2009; Roeger and in’t Veld,
2010; Vogel, 2012; Annicchiarico et al., 2013; in"t Veld, 2013). Coenen et al. (2008b) investigate fiscal con-
solidation in the New Area Wide Model (NAWM). Clinton et al. (2011) provide similar insights in the
case of an international model (GIMF). Coenen et al. (2012) give an extensive review of the size of fiscal

multipliers in the main institutional models.

Most of these papers plead in favour of so called mixed strategies. Actually, they advocates for fiscal
consolidations based on an immediate, sharp but transitory increase in taxes along with a permanent
but gradual decrease in government spendings. Such packages simultaneously ensure a permanent and
immediate decrease in public deficits but also minimize the negative impact on activity, both in the

short and long run.

However, they also highlight that the evaluation and the design of efficient fiscal packages is not a
straightforward task. Factors such as the monetary environment, the competition level, the international
setting or the heterogeneity of households influence the success of consolidation or stimulation policies.
However, the large number of available fiscal tools allows for some room of manoeuvre in the design
of programs, and fiscal authorities and policy-makers must rely on detailed evaluations of all possible

reform scenarios.

In the present paper, we aim to give a French outlook and compare the effect of transitory or perma-

nent fiscal reforms in a standard feature DSGE model for France within the Euro Area.

First, we derive generalized equilibrium Laffer curves as specified in Trabandt and Uhlig (2011). Con-
trary to Trabandt and Uhlig (2011), our model includes monopolistic imperfections which we find re-
sponsible for a sizeable increase in the potential additional revenues from capital taxation. Also, French

tax rates are below the revenue maximizing rates.

In a second step, we simulate increases in public spending, transfers or decreases in various tax
rates calibrated to 1% of pre-stimulus output. The resulting fiscal multipliers are compared to the main
existing DSGE models based on the results provided in Coenen et al. (2012), and to the French macroe-
conometric model Mésange developed at Insee (Klein and Simon, 2010). We find that our model gives
comparable multipliers for transitory shocks but highlight that these measures of the fiscal multipliers

crucially depend on their timing and the way both fiscal and monetary authorities commit or react to



the stimulus. Short-term fiscal multipliers variations range from 0.2 up to 1 point around the baseline

in the most extreme case, with therefore very different implications in terms of policy-making.

It is noteworthy that for transitory measures, public spending fiscal multipliers can range from 0.7 to
1.3; cuts on distorting tax rates provides lower multipliers; coordination across countries in a monetary
union leads to larger fiscal multipliers. This compares to empirical work on the French public spending
multiplier as presented in Cléaud et al. (2013). Estimating an SVAR over the period 1980-2010, and
following a one quarter shock, they exhibit a 1.1 instantaneous multiplier, close to our corresponding

simulation.

The model Meleze used in this paper stems from Campagne and Poissonnier (2016) and features the
standard modelling choices of the two country monetary union literature. The modelling elements are
those generally embedded in large scale models developed in central banks and international institu-
tions among which are GEM at the IMF (Bayoumi et al., 2004), NAWM at the ECB (Coenen et al., 2008a)
or in open economy EAGLE (Gomes et al., 2012), QUEST III at the European Commission (Ratto et al.,
2009) and its R&D version (Roeger et al., 2008).

Regarding the behaviour of fiscal authorities, the government uses public spending to stimulate and
monitor economic activity. It can also exogenously modify its fiscal policy along different axes: lump-
sum transfers and taxes on consumption, labour, capital income or dividends. As detailed below, we
implement a traditional budget rule with government expenditures reacting to the output gap and past
deficits. We also propose an alternative to traditional budget rules used in the literature, and derive a

forward-looking optimizing behaviour for the government.

In Meleze, we replicate two different settings: France against the rest of the Eurozone, and a sym-

metric calibration for the Euro area.

The rest of the paper is organised as follows: Section 2 gives a short presentation of the model and its
calibration. Section 3 analyses long term fiscal properties of the model through Laffer curves. Section 4
and 5 study transitory and permanent fiscal reforms respectively. The technical reader may refer to the

companion paper (Campagne and Poissonnier, 2016).

2 Outline of the model: Meleze

This section gives a short presentation of the main features of the model, namely: a model of two
countries in monetary union, comparing with standard tools developed in international institutions
and central banks (Christiano et al., 2005; Smets and Wouters, 2003). A more detailed description of the
model, the first order conditions, their steady state and linearisation is given in the companion paper

(Campagne and Poissonnier, 2016).



2.1 General framework

The model consists of two countries where continuum of firms and households interact on the goods,

labour and capital market. Both firms and households are consider immobile across countries.

As advocated by Mankiw (2000) in the context of fiscal analysis, we distinguish between two types
of households. A fraction of these households is Ricardian, that is not financially constrained. They hold
financial asset (or debt), own capital which they lend to firms in their country (once installed capital
is assumed to become immobile) and also own financial intermediation firms. Therefore, they receive
interests and dividends. These Ricardian households also choose their investment each period by arbi-
trating between capital and the risk free asset. Non Ricardian households on the contrary are financially

constrained and do not hold any asset.

Both types of households also provide labour on a monopolistically competitive market. For this
reason, households are paid with a mark-up over their marginal disutility. Wage rigidities are added
over the cycle following Erceg et al. (2000), and each household can only reset its wage in adequateness
with his optimal consumption-leisure arbitrage with an exogenous probability. In this framework, there

is no involuntary unemployment and labour adjusts only at the intensive margin (hours worked).

Households finally consume both domestic and imported goods which are also partial substitutes.
For the Ricardian households, being non financially constrained allows them to smooth their consump-
tion over time. Non Ricardian households on the contrary cannot. Once their wage level is set, their
labour supply is given by firms demand, their income ensues which they consume entirely within the

same quarter.

Firms produce partially substitutable goods from a standard constant returns to scale production
function. Production factors are labour and capital. Total factor productivity is exogenous and growing
at the same pace across countries. At each period firms optimize their relative demand in capital and
labour to minimize their production cost, taking the aggregate wage and capital rental cost as given.
Partial substitutability across goods allows firm to price a mark-up over their marginal cost. Over the
cycle, with an exogenous probability each firm can reset its price to maximize its expected discounted
profits, while internalising its market power. Those price rigidities lead to a New Keynesian Phillips

curve.

The modelling of governments’ behaviour is conducted along two lines. First, we implement a tradi-
tional budget rules with government consumption reacting to the output gap and past deficits. Second,
and as an alternative to these rules, we also consider here forward-looking optimizing governments.
Their objective is to maximize households’ intertemporal utility derived from public spending in partial
information as an approximation for the exact Ramsey problem. We consider public consumption as

a proxy for actual public spendings, public investment, public employment and production of public



services altogether. For this reason public spendings are purchased from domestic producers only. In
a discretionary manner, governments collect taxes on wages, capital interests, dividends, consumption
and investment. They can distribute transfers to both types of households. They also hold debt both at

the steady state and over the cycle.

In addition to the production of real goods by the firms, a union wide financial market produces
financial intermediation services for both households and governments. Financial intermediaries deduct
from the interest rate set by the central banker a fee under the form of a debt elastic spread which is
akin to fisim. There are no risk or agency issues in our model so that this fee is not to be interpreted as
a risk premium of any kind. In practice, these financial intermediaries ensure the closing of the model

as exposed in Schmitt-Grohé and Uribe (2003) and have a very small production compared to NFCs.

2.2 A focus on fiscal authorities

By and large, the purpose of governments is to stimulate domestic production, labour and individual
consumption, as well as to provide with public and collective goods and services. In the real world,
fiscal policy is implemented through a large number of instruments summarized here into exogenous
taxes on consumption, labour and capital incomes, exogenous lump-sum transfers to households and
endogenous public expenditures encompassing all dimensions of public intervention in the absence of

public production or employment in the present model.!

Lump-sum transfers are endogenised in Section 5.2 to ensure the long-run convergence of public

debt when public consumption does not.

Public consumption dimmed endogenous is modelled in two alternative ways. We either follow
a traditional modelling with the implementation of budget rules or we propose an alternative to the

Ramsey problem and model a welfare-optimizing government under bounded rationality.

221 Budget rule

Budget rules can be implemented in different ways all relying on the ad hoc description of govern-
ments’ spendings as a function of observable endogenous variables. Following Corsetti et al. (2010), we

implement a resembling contra-cyclical budget rule in the following form:

0.01
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where @;, f)ﬁ’t and ! respectively denote the deviation of public consumption, the public asset to GDP

ratio, and production from their steady state value. In addition, pa denotes the long-term debt to GDP

LA complete and detailed description of fiscal authorities is given in Campagne and Poissonnier (2016)



ratio target and gy the share of public consumption in GDP.? This approach is standard in the institu-
tional modelling literature and taken on in models such as Quest III, GIMF, NAWM, etc.

2.2.2 Optimizing government: a simplified approach to the Ramsey problem

Rationale The introduction of rationality in DSGE models historically and naturally leads to the defini-
tion of an optimal government behaviour as a normative benchmark, namely the Ramsey policy. Indeed,
in a internally consistent DSGE approach, governments seek to maximize the welfare of their domestic
households, and it is therefore natural to define the objective of fiscal authorities as the maximization
of the utility of households. In the presence of rationality, this maximisation is indeed subject to the
public budget constraint but also to the full set of model constraints. In particular, when choosing the
optimal level of public expenditures G;, the government internalizes its indirect impact on households’
consumption and labour supply, and therefore households’ utility. One strength of this standard Ram-
sey approach is its robustness to the Lucas critique as it defines a structural behaviour consistent with
the hypotheses of the model. In addition, as we introduce government spending in the utility function
in MELEZE, this Ramsey approach appears to be even more strongly justified.

However, solving a Ramsey problem is both analytically and numerically complex (when not infea-
sible) in large models, especially within the business cycle, as well as unrealistic as it does not embody
political choices observed in the real world that may depart from optimality. This reason underlies the
classical choice of ad hoc budget rules in DSGE models.

As an alternative to these rules, we propose a new approach based on a simplified version of the
Ramsey problem where the government still maximizes households’ utility subject to its transfers/tax
revenues budget constraint, however not taking into account all other constraints. Concretely, the gov-
ernment solves the Ramsey problem taking endogenous variables other than public expenditures (such
as C-(7) and L.(7) here) as given. As a result, such a government focuses only on the utility derived
by households through the direct action of the government rather than through second turn effects on
other endogenous variables. As for budget rules, this remains inconsistent with the DSGE approach of a
full knowledge of economic mechanisms by agents. However, this may also be interpreted as a difficulty

for fiscal authorities to exactly assess the impact of its policies on the economy.

Closer to the full Ramsey problem, we believe this approach to be more robust to the Lucas critique
than traditional budget rules as it partially micro-found the behaviour of the government. However, both
approaches suffer from the same paradoxes when embedded in a general equilibrium model solved
under rational expectations. First, in order to solve for such a model, expectations of all agents are
assumed formed through the entire model. It is then paradoxical to assume that either the government

maximizes its objective under a subset of constraints or maximizes an implicit objective through a rule

2As pa, the long-term value of the public asset to GDP ratio, is negative, this indeed implies that public spendings decrease
when public debt increases so as to ensure the long-term solvency of the government.



defined outside the model. Second, both modelling are only simple descriptions of fiscal authorities
and do not encompass real-world phenomena such as the will of authorities to get reelected that may

induce sub-optimal behaviours.>

Program and objective of the government As the government now seeks to maximise the intertem-

poral flow of utility of households, the analytical government’s program at date f is as follows:

SR . . , . ,
max E; Y By U(CR, CNRY LR LNRI GE) (22)
G PAT  T=¢

, PA! . o o
s.t. PAl = (Rtl - 1/;8(1).*1)) PAL_| + v WILE +vM M CPIIKE

YT (2.3)

+v'CPI}(Cl + I}) + v/ D} +v; ”'FD} — PG} — @]

where U is a weighted average of households’ utility based on Ricardian (C?’) and non Ricardian house-
holds (CNR/) consumptions, labour supplies (LR and LNR4) and public consumption (GY). In addition,
PA! denotes the nominal public assets of country i at the end of period ¢, Ri the nominal interest rate,
W/ real hourly wages, ri’k the interest rate paid on physical capital, Ki_; the capital stock available
at the end of period t — 1, CPI! the relative price of consumption, Ci consumption, I investment, D!

dividends paid by non financial firms, FD! financial intermediation dividends, P! the production price,

w,z[ Vk,l’ 1/D,z FD,i

and ®! are nominal transfers to households. v, v and v" "' respectively denote the tax rate
level on consumption, wages, capital revenues, dividends and financial dividends. ,Blg is the government
discount factor and ¢ is a financial intermediation spread paid by the government depending on its

real past net financial position.

Solving for the previous program yields a Euler equation for government consumption that define
the behaviour of fiscal authorities in MELEZE.

2.3 Steady state and calibration

In the present quarterly model, growth is exogenous. In the long run, all real variables grow at the same
rate, that of TFP common to both countries. A full description of the steady state, the associated rela-

tionships and the calibration is also given in the companion paper (Campagne and Poissonnier, 2016).

Taking into account all these relationships imposes crucial restrictions on structural parameters,
endogenous ratios to GDP, as well as on endogenous variables in level. We calibrate our model as to
match the situation of France within the Eurozone over the period 1995-2007, and as to stay coherent

with the traditional DSGE literature® for structural parameters. Tables 1 and 2 in the companion paper

3See for instance, the public choice theory literature.

#Trabandt and Uhlig (2011), Roeger et al. (2008), Martin and Philippon (2014), Smets and Wouters (2002), Annicchiarico et al.
(2013), Vogel (2012), Coenen et al. (2012), Eggertsson et al. (2014), Ratto et al. (2009), Everaert and Schule (2008), Bayoumi et al.
(2004), Ho j et al. (2007), Kaplan et al. (2014), Bussiere et al. (2011), European Commission’s Quest III R&D model for France



present actual data for France and the Euro Area and their corresponding values at steady state, along

with the values of the corresponding structural parameters.

3 Laffer curves

First highlighted by Laffer at the end of the 70’s, the homonymous curves linking financial revenues
to the level of taxation appear as a good outlook of the room for manoeuvre for raising tax revenues
in order to reduce indebtedness. As such, we perform a standard analysis of the Laffer curves gener-
ated by the model in line with the general equilibrium approach of Trabandt and Uhlig (2011) (T&U
henceforth). Their general equilibrium approach has the advantage of taking into account the full model

setting when computing tax revenues.

More precisely, to allow comparability with T&U, variations in one tax rate are conducted at con-
stant public transfers. In Trabandt and Uhlig (2011), this type of simulations is referred as g-Laffer curves
(as opposed to s-Laffer curves where tax variations are conducted at constant government spending).
Meanwhile, other tax rates are left unchanged, and therefore, the clearing of the government budget
constraint is ensured through endogenous public expenditures and debt level modelled in a budget

rule. This choice corresponds to the standard behaviour of our model.

VAT Labour income tax Cap1Fa1. income and
dividend tax
Tax base (= TB) RPC(C+1) RPC(1+7°)(1+7“)RWL RPCFK +dY
Tax revenues 7TB"AT : f;w TRLabour Sk gCapital

* Tax on financial dividends are in practice negligible as the tax base is very small.
Real values are expressed with respect to the deflator of public consumption that is the production price.

X indicates steady state values and TBX the steady state tax base for tax X. RPC stands for relative price of consumption, C and
I for consumption and investment, RW for purchasing power of wages VAT included, L for hours worked, K for the capital stock,
Y for production and d for the profit ratio (non financial dividends). v° corresponds to the consumption tax rate, whereas v* and

vK are the labour and capital revenues tax rates.

Table 1: Tax bases and associated tax revenues at steady state

Analytically, at the steady state, tax bases and their associated tax revenues are given by Table 1.
Note that as VAT, our model allows the labour tax rate v* to be higher than 100%. This directly reflects
the fact that v is actually paid by firms and represents the tax rate on net wages.” In terms of compen-
sation of employees RPC(1 + v%)(1 + v°)RWL, the labour tax rate will therefore be (117:” and indeed
strictly lower than one. To allow comparison with T&U, labour income tax Laffer curves plotted below

are expressed on compensation of employees.

5That is after-tax wages paid by firms and actually received by households.



Initial tax rates in both models are given in Table 2, showing comparable calibrations. The large
difference in capital income tax rate between the two models is a consequence of different tax bases.
Actually, we choose to tax profits in MELEZE as we are unable to distinguish between dividends (D)
and revenues from physical capital (FXK) in the data. Absent of dividends in T&U, their capital tax base

is therefore smaller and requires a higher tax rate to match data.

MELEZE Trabandt and Uhlig (2011)
Consumption tax 20.3% 18.0%
Labour income tax 39.1% 46.0%
Capital income tax 21.0% 35.0%

Labour income tax corresponds to the tax rate on compensation of employees. In MELEZE, this rate is given by v*/1+v*.

Table 2: Tax rates in France

Figure 1 and Table 3 present and describe the steady state Laffer curves in MELEZE. Our calibration
shows that France is evolving far from the maximum of the Laffer curves. All tax rates stand on the
left side of the maximum, that is increasing the tax rate will yield higher tax revenues. The Laffer max-
imum threshold on the labour tax rate on compensation of employees is around 72%, with additional
revenues up to 17%. For capital income taxes, the maximum tax rate is 43% with potential additional tax
revenues of 3%. For VAT, as demand for goods persists even at high tax-included prices, tax bases de-

crease at a moderate pace so that the Laffer curve does not reach a maximum for reasonable values of v°.

Comparing with Laffer curves derived for France in T&U’s neoclassical exogenous growth model,
they find a flatter labour Laffer curve with maximum additional revenues of 5% corresponding to a
threshold tax rate of 44%. On the contrary, for capital income tax, their calibration shows a maximum

tax threshold with additional revenues close to zero.

These differences across models may arise from two different potential causes, namely the choice of
calibration and the structure of the model.

Calibration of the models First, the authors stress the importance of the Frisch elasticity, that is the
elasticity of hours worked to the wage rate, on the shape of the Laffer curves. They show that a de-
creased Frisch elasticity, that is a more inelastic labour supply, leads to higher potential maximum tax
rates. In MELEZE, the Frisch elasticity is equal to 1/2, that is equal to T&U baseline calibration. As such,
this cannot explain the differences across models.

Similarly, T&U explicit a, yet minor, influence of the intertemporal elasticity of substitution of con-

sumption. Recalibrating our model as to match ¢z = 1 as in T&U does not lead to major changes in our

results.
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Maximum Maximum
Model Variation additional
tax rate
revenues
T&EU baseline 63% 5%
baseline 72% 17%
Labour income tax 61 = o0 77% 27%
MELEZE 0l = oo 72% 17%
=0 72% 16%
ol =1 75% 17%
T&U baseline 44% 0%
baseline 43% 3%
Capital income tax 6! = oo 24% 0%
MELEZE 0l = 43% 3%
ut=0 43% 4%
Ucl =1 43%) 30/0

T&U refers to Trabandt and Uhlig (2011).

In both models, the inverse Frisch elasticity (o7) is equal to 2. The intertemporal elasticity of substitution of consumption is

calibrated to 0, = 1 in T&U against 1.13 in MELEZE.

Labour income tax corresponds to the tax rate on gross wages. In MELEZE, this rate is given by v*/1+v*.

The maximum tax rate and additional revenues correspond to the rate at the maximum of the Laffer curve, and to the revenues

at this maximum in comparison to initial calibration revenues.

The case 6! = oo (resp. 0%, = o0) corresponds to the absence of real rigidities on prices (resp. on wages), that is the absence of

mark-ups. The case u! = 0 corresponds to a zero share of non Ricardian agents.

Table 3: Laffer curves comparison for changes in the structure of MELEZE
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Concerning the rest of the calibration, MELEZE and T&U compare in terms of the share of public
consumption or transfers in GDP, the depreciation rate, the inflation rate, the TFP growth rate, the
interest rate and the share of capital in the production function. Debt to GDP ratios differ substantially
but are explicitly not identified by T&U as a factor influencing the Laffer curves.

Structure of the models One differentiation between MELEZE and T&U is the introduction of a fully-
fledged open economy framework. T&U introduce open economy effects in a simplified way and stress
themselves the weakness of their model in this regard. However, Auray et al. (2011) extends T&U
framework in a two country setting and show no major differences in Laffer curves induced by trade

openness.’

An other point of differentiation is the neoclassical structure of T&U model. T&U model is a neo-
classical framework with firms trading on perfectly competitive markets. In Meleze, the neo-Keynesian

structure with the introduction of monopolistic competition leads to a distorted steady state.

As depicted on Figure 2a, the existence of price mark-up distorsions at steady state in MELEZE
implies considerable changes for the Laffer curves, increasing observed differences with T&U. With
perfectly substitutable goods (§' = o), price mark-ups disappear and we observe an increase in the
maximum labour income tax rate and additional revenues, as well as a decrease for the maximum
capital income tax rate and additional revenues. Indeed, as distortions decrease, profits and dividends
disappear resulting in a smaller tax base for capital and therefore a lower tax potential. Simultaneously,

labour supply increases leading to higher fiscal labour income tax revenues.

On the contrary, monopolistic competition on the labour market (wage mark-up), and the presence

of non Ricardian agents are of minor influence on the results.

One should also be cautious about the interpretation of these Laffer curves for policy analysis. In-
deed, in our model, (installed) capital is considered immobile across countries and therefore no tax
base evasion and international fiscal competition takes place. Though to a lower extent, the same phe-
nomemon for labour is also excluded from our model. In addition, DSGE models including MELEZE
rarely model tax evasion to the grey economy. In all, these Laffer curves may reflect more favourable

tax environments than reality with larger maximum thresholds and potential tax revenues.

Lastly, Feve et al. (2013) highlight the importance of market completeness for the previous results
to hold. Indeed, in an incomplete market setting with heterogeneous agents and a government budget
constraint adjusted through debt, they obtain S-shaped Laffer curves arising for crowding out effects
of private assets by public ones. In this case, identical tax revenues can be associated to up to three

different tax rates with concrete implications for policy decisions.

%Note that this is mainly conditional to the fact that both MELEZE and Auray et al. (2011) models assume internationally
immobile factors of production.
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4 Transitory stimuli and fiscal multipliers

We perform a second standard policy exercise, namely the simulations of fiscal reforms focusing in
particular on the size of fiscal multipliers. To better understand the mechanisms at work, we compare
our model to other institutional DSGE models for Europe developed at the IMF, the OECD, the ECB and
the European Commission. Based on these models, Coenen et al. (2012) implement and compare various
fiscal stimulus packages and measure instantaneous fiscal multipliers for these models, concluding to
strong similarities across models. However, and although our model is in line with these benchmarks,

this section aims at giving a deeper understanding of factors influencing the size of fiscal multipliers.

4.1 Fiscal multipliers dependency to the model class

We implement a two-years increase in public spendings amounting to 1% of ex-ante output, with no
monetary accommodation. Classically, we define the instantaneous fiscal multiplier as the ratio of the

change in output to the 1% increase ex ante.

Following this stimulus, we find that the fiscal multiplier is lower than one both for our model and
the R&D version of QuestIIl (Figure 3a). This result is in line with other DSGE models (Figure 3b) with
multipliers ranging from 0.8 to 0.9 in all European models (namely OECD’s Fiscal, EC’s Quest, ECB’s
NAWM and IMF’s GIMF).

With the macroeconometric model Mésange (Klein and Simon, 2010) however, the instantaneous fis-
cal multiplier is larger than one making this model more Keynesian than the otherwise neo-Keynesian
DSGEs. First of all, the smaller size of the fiscal multiplier in DSGE models compared to Mésange model
comes from the central bank’s response (interest rates being exogenous in Mésange). In traditional DSGE
models, an increase in final demand by the government represents a potentially inflationary pressure
and the central bank’s Taylor rule advocates an increase in the nominal interest rate that mitigates the
favourable effects of the public spendings stimulus. As we show in the next section, in the presence
of monetary accommodation, that is when the nominal interest rate is kept temporarily constant, fiscal
multipliers increase further in our model (and in other DSGE models) and compare to the size observed

in the Mésange model.

More generally, the backward structure of macroeconometric models’ does not allow the design of
complex Taylor rules based on inflation expectations. However one can implement rules similar to the
one in Meleze based on contemporary inflation. In the case of Mésange and as France shares a common
monetary policy with other Eurozone members, the absence of economic spillovers and feedbacks with

other members limits the impact of a Taylor rule as France represent only a fifth of the Eurozone.

"With the exception of a few hybrid models such as the FRB-US at the FED including expectations.
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Government spendings increase for 2 years by 1 percent of ex ante output. In the upper figure, fiscal multipliers are plotted for
France only in Meleze and Mésange, and both France and the Euro Area for QUEST III R&D. The lower figure is taken from
Coenen et al. (2012). Note that for Quest III, responses are annualized in the bottom panel.

Figure 3: Instantaneous fiscal multipliers for a two-year increase in government consumption
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4.2 Policy implementation sensitivity of fiscal multipliers

We now turn to a sensitivity analysis of the size of fiscal multipliers with respect to the policy imple-
mentation of the shock. In particular, we focus on the dependency to the duration of the shock and the

behaviour of both the government and the central bank.

Monetary and fiscal accommodation Fiscal multipliers depend on the way both the fiscal and mone-
tary authorities respond to the stimulus, that is the way they are modelled. We consider three different
variants for a two years increase in public spendings equal to 1% of pre-stimulus output:(i) the bench-
mark case where the government and the central bank set their decisions as usual (no accommodation),
(if) the case where monetary policy accommodates the fiscal authority’s decision by keeping its interest
rate at the steady state level and (iii) the case where the government also commits to its decision by not
reacting to the transitory increase in public debt. We run these simulations with either our forward look-

ing optimizing government or with an acyclic budget rule taken from Corsetti et al. (2010) (Figure 4a).

Monetary accommodation, by not raising the interest rate following an inflationary increase in fi-
nal demand, magnifies the fiscal multiplier (Figure 4a). Indeed, as the nominal interest rate remains
unchanged, the increase in inflation expectations lowers the real interest rate therefore fostering pri-
vate consumption and investment. When the government commits to the increase in public spendings
and the central bank is accommodative, the fiscal multiplier is now larger than one with an order of
magnitude comparable to the Mésange model but with a different timing likely due to the absence of
expectations in Mésange In particular, and up until the end of the transitory shock, the fiscal multiplier
remains high in Mésange, whereas it decreases before the end of the shock in Méléze due to the antici-

pated recession by households.

Moreover, when the government is modelled as forward looking and with our calibrations, it com-
pensates its own spending shock through the endogenous level of public spending more rapidly than

with a budget rule, which mitigates the fiscal multiplier. It does so by anticipation of higher future debt.

Duration The duration of the shock mitigates the size of the fiscal multiplier (Figure 4b). With a one
quarter (unexpected) increase in public spendings, the fiscal multiplier is larger than one. The longer
is the fiscal stimulus, the smaller is the multiplier and the larger is the after effect when the reform is
abrogated. This compares to empirical work on the French public spending multiplier as presented in
Cléaud et al. (2013). Estimating an SVAR over the period 1980-2010, and following a one quarter shock,

they exhibit a 1.1 instantaneous multiplier, close to our corresponding simulation.
This stems from both the need for the government to decrease spendings after the end of the stim-

ulus to reimburse past deficits, and from today’s expectations of households about this changes in the

fiscal stance.
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Coenen et al. | MELEZE

US EU | EA FR
Government consumption 155 1.52 | 1.66 0.99
Targeted Transfers (to non Ricardians) | 1.30 1.12 | 1.58 0.68
Consumption taxes 0.61 066 | 046 0.53
General transfers 042 029 | 066 027
Corporate income taxes 024 015 | 0.09 0.04
Labour income taxes 023 053 | 059 0.58

We assume that fiscal stimuli of 1 percent of ex ante output are implemented for 2 years. The first two columns correspond to
Coenen et al. (2012, Table 3).

Table 4: Average first-year instantaneous multipliers from different types of fiscal stimulus

All in all, we stress that one should be particularly cautious to identify the underlying policy im-
plementation when referring to fiscal multipliers. Indeed, the mere quantification of fiscal multipliers
is hard to directly transpose into policy evaluations, timeliness and the political context being crucial

determinants of their size.

4.3 Fiscal multipliers of other policy instruments

We evaluate the fiscal multipliers of other fiscal stimulus with the same method as for government
spendings: we implement a fiscal stimulus (decrease in tax rate or increase in transfers) equal to 1% of
ex ante output for two years. Results presented in Table 4 are compared with equivalent simulations for
Europe presented in Coenen et al. (2012). As Coenen et al. did, we average out the fiscal multipliers
of the first year over the different simulations we have run (accommodative fiscal and/or monetary
policy, budget rule or forward looking optimizing government). We also perform equivalent stimulus
in the Euro Area as a whole by implementing the same shock in the two countries of our symmetric
calibration. The comparison of the fiscal multipliers in this case and in the France only case measure

the benefits of coordination of fiscal stimuli in a monetary union.?

By and large, fiscal multipliers for the Euro Area computed with Meleze compare with the results
from Coenen et al. (2012) presented in the Table, as well as with Roeger and in’t Veld (2010). A first
result robust through the models is that only the fiscal multipliers to government spendings or transfers
can be larger than one. This is only the case when the central banker accommodates the demand shock
by temporarily keeping its interest rate unchanged. An other robust result is the low impact of fiscal

stimuli targeted on capital (corporate income tax) relative to other stimuli directly affecting households.

When implemented in the Euro Area as a whole (closed economy) the fiscal multipliers are systemat-
ically larger than when the fiscal stimulus is implemented only in France (except for VAT). Coordination

is thus an important aspect of fiscal policies to improve their efficiency.

8The results remain conditional to the immobility of labour and capital throughout the monetary union.
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We assume that government spendings are increased by 1 percent of ex ante output. In the upper figure, we compare the fiscal
multiplier in Meleze for France, in the cases where the ECB maintain its interest rate constant or not and whether the government
is forward looking or follows a budget rule. We also consider a transitory perfect commitment to public expenditures in which
case the government does not react to its spending shock. In the lower figure, we compare the fiscal multiplier in our model for

France for 1 quarter, 1,2 or 3 years stimuli.
Figure 4: Instantaneous fiscal multiplier to a transitory increase in government spending by 1% of initial

output
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However these numbers hide large disparities across simulations. Without considering a deeper
sensitivity analysis (with respect to elasticity parameters in particular) there is already a 0.2 to 1 point

variability around the baseline for each multiplier.

5 Permanent fiscal reforms

Having looked at transitory fiscal stimuli, we now turn to the effect of permanent fiscal reforms on the

economy.

5.1 Tax hikes

In this first part, we look at three different tax hikes, namely, permanent increases in the labour income
tax rate, the value added tax rate and the capital income tax rate. We calibrate the reforms to an increase
in ex ante tax receipts of 1% of initial GDP. In order to allow comparison with the standard macroecono-

metric model for France Mésange, simulations are conducted at constant public expenditures.’

Labour income tax In this paragraph, we look at a permanent increase in the labour income tax of
1% of initial GDP. In MELEZE, we name labour income tax, the only taxation that applies to labour
and paid by firms. As such, unable to actually distinguish between income tax, or social contributions,
we compare the results to a weighted combination of four different simulations obtained in Mésange
regarding permanent increases in the labour income tax, employers’-, employees’- or generalized social

security contributions. Results are presented in Table 5.

Following the increase in the labour income tax, households’ revenues decrease and therefore pri-
vate consumption. This decrease affects production and decrease imports relatively more than exports
as foreign demand is only affected by second round price effects. As such, the trade balance temporar-
ily improves. Moreover, this increased taxation of compensations paid by firms to workers transmits

negatively to wages, decreases labour supply, and further weights on production.

In the long run, the increased taxation of labour revenues permanently distorts the consumption-
leisure arbitrage and depletes labour supply, consumption and production. Spillover effects are negligi-
ble.

All in all, the impact on the economy compares with the econometric model Mésange. Nevertheless,
we observe differences in the magnitude of responses with stronger recessionary effects in the short run

but weaker ones in the long run.

9This corresponds to simulations in the budget rule version of MELEZE, where the budget rule is shut down for a large number
of period. As a consequence of this choice, we approach permanent shocks by the No Terminal Condition method described in
Roeger (1999). Indeed we simulate a quasi permanent shock to allow intermediary convergence to the new after reform steady
state.
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in % deviation from steady state
1Y 2Y 3Y 5Y 10Y LR

MELEZE
GDP (France) -095 -1.05 -0.82 -0.62 -0.60 -0.62
GDP (RoE) 002 001 0.00 -001 -0.01 -0.02
Consumption -147 -160 -136 -123 -125 -1.29
Net real wages -088 -147 -1.73 -1.89 -192 -1.95
Hours worked -144 -152 -1.06 -066 -0.60 -0.59
Return on capital -044 -094 -059 -0.16 -0.07 0.00
Investment -1.38 -216 -1.85 -1.04 -0.74 -0.69
Euribor 0.02 0.01 000 000 0.00 0.00
Inflation 0.08 -012 -006 0.01 0.00 0.00
Trade balance 015 022 022 019 018 0.17

Meésange
GDP (France) -036 -074 -0.89 -098 -1.04 -1.27
Consumption 072 -149 -173 -175 -173 -192
Net real wages -086 -1.08 -125 -140 -1.50 -1.79
Investment -049 -090 -1.04 -1.08 -1.05 -1.34
Trade balance 019 035 034 02 018 0.10

Y stands for year and LR for long run. RoE means Rest of the Eurozone.

SSC stands for Social Security Contributions.

For these simulations, public expenditures are kept exogenous and growing at the rate of TFP. As such, debt convergence is not
ensured and public liabilities diverge, so that we set p = & = 0 to avoid feedbacks through explosive financial spreads. In
addition, we set ¥ = 0 to implement a strict inflation-targeting rule.

Some lines are kept unreported for Mésange as they do not exist (e.g. foreign GDP) or do not easily compare with MELEZE (e.g.
labour supply).

In MELEZE, the distinction between labour income taxes, employers’, employees’ and generalized social contributions being
impossible, we report a linear combination of all the corresponding simulations in Mésange. Weights are as follows: employer’s
SSC (44.4%), employees’ SSC (23.7%), generalized SC (15.3%) and labour income tax (16.6%), corresponding to their share in total
revenues in 2007. Disaggregated simulations results for Mésange are presented in Klein and Simon (2010).

Table 5: Responses to a permanent labour income tax increase for 1% of initial GDP
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VAT In this paragraph, we look at a permanent increase in the value added tax of 1% of initial GDP.

Comparison with Mésange is here straightforward. Results are presented in Table 6.

As VAT increases, households’ revenues decreases as net real wages drop. Hence, private consump-
tion, labour supply and production decreases. The VAT hike also negatively affects imports (relatively

to exports) and therefore the trade balance improves in the short and long term.

In the long run, the reform remains recessionary as labour supply, consumption and investment are

permanently decreased. Spillover effects are negligible.
Again, the results compare qualitatively to Mésange. More generally, the recessionary impact of the
reform is stronger in MELEZE.

in % deviation from steady state
1Y 2Y 3Y 5 10Y LR

MELEZE
GDP (France) -076 -0.58 -0.50 -0.53 -0.63 -0.93
GDP (RoE) 0.03 0.02 000 -0.01 -0.01 -0.03
Consumption -1.41 -110 -097 -1.03 -1.14 -1.51

Net real wages -112 -1.29 -139 -150 -1.58 -1.85
Hours worked -1.14 -077 -052 -039 -036 -0.29
Return on capital -1.10 -0.70 -0.34 0.04 031 112

Investment -1.71 262 -265 -243 -231 -213
Euribor 0.02 -0.01 -0.01 -0.01 -0.01 0.00
Inflation -028 -012 -0.01 0.02 001 0.00
Trade balance 025 033 034 031 029 024
Mésange
GDP (France) -033 -054 -076 -096 -095 -0.84
Consumption -054 -094 -125 -139 -143 -145
Net real wages -0.81 -0.65 -099 -143 -1.88 -1.98
Investment -061 -080 -099 -121 -113 -1.18
Trade balance 025 026 026 022 016 025

Y stands for year and LR for long run. RoE means Rest of the Eurozone.

For these simulations, public expenditures are kept exogenous and growing at the rate of TFP. As such, debt convergence is not
ensured and public liabilities diverge, so that we set p = ¢ = 0 to avoid feedbacks through explosive financial spreads. In
addition, we set ¥ = 0 to implement a strict inflation-targeting rule.

Some lines are kept unreported for Mésange as they do not exist (e.g. foreign GDP) or do not easily compare with MELEZE (e.g.
labour supply).

Simulations results for Mésange are presented in Klein and Simon (2010).

Table 6: Responses to a permanent VAT increase for 1% of initial GDP

Capital income tax In this paragraph, we look at a permanent increase in the capital income tax of

1% of initial GDP. No comparison with Mésange is conducted due to the absence of such a simulation
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in Klein and Simon (2010). Results are presented in Table 7.

Following an increase in the taxation of capital, investment is logically strongly penalized both in the
short and long run. In the short run, the increase in the capital income tax translates into consumption
and labour supply decreases. Given sluggish adjustments in wages and in the stock of capital, this fall
in the labour (supply) implies a fall in the return on capital (as the marginal productivity of capital

falls). All in all, labour, consumption, investment and output decrease.

Moreover, the decrease in investment implies a permanent decrease in revenues for Ricardian house-
holds. As such, in the long run, consumption decreases and labour supply stagnates. As a result the
impact of the reform is strongly recessive. Spillover effects are still small but stronger than for labour
income tax and VAT hikes.

in % deviation from steady state
1Y 2Y 3Y 5Y 10Y LR

MELEZE
GDP (France) -0.83 -0.82 -0.79 -098 -1.27 -2.26
GDP (RoE) 020 010 004 0.02 0.02 -0.07
Consumption -1.04 -0.69 -0.53 -0.72 -1.07 -2.24
Net real wages -011 -045 -071 -102 -1.27 -212
Hours worked -1.21 -095 -059 -030 -0.21 0.00
Return on capital -1.22 -0.83 -0.13 090 175 4.34
Investment -4.06 -6.89 -748 -728 -6.99 -6.46
Euribor -0.01 -0.03 -0.04 -0.04 -0.03 0.00
Inflation -041 -0.21 -0.03 0.05 0.04 0.00
Trade balance 036 053 056 050 044 028

Y stands for year and LR for long run. RoE means Rest of the Eurozone.

For these simulations, public expenditures are kept exogenous and growing at the rate of TFP. As such, debt convergence is
not ensured and public liabilities diverge, so that we set ¢ = 1€ = 0 to avoid feedbacks through explosive financial spreads. In
addition, we set ¥ = 0 to implement a strict inflation-targeting rule.

Table 7: Responses to a permanent capital income tax increase for 1% of initial GDP

5.2 Increase in public spendings

We now turn to the response of the economy to a permanent increase in government spendings by
1% of ex ante output. Contrary to a transitory fiscal stimulus financed by debt (but leaving the long
term debt target unchanged), a permanent stimulus raises the question of long-term financing. This
can be achieved either by raising taxes, increasing the long-term debt to GDP ratio or decreasing lump-
sum transfers to households. In the present section and to allow comparison with Coenen et al. (2012),
the long-term additional cost induced by higher public spendings is financed through lower lump-
sum transfers. These transfers adjust following an ad hoc rule inspired by Quest III (R&D) model, and
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in % deviation from steady state
1Y 2Y 3Y 5y 10y LR

MELEZE
GDP (France) 080 051 044 054 078 0.77
GDP (RoE) -0.09 -0.04 -0.01 0.01 0.00 -0.01
Consumption -012 -052 -078 -1.02 -0.84 -0.62

Net real wages -0.08 -0.07 -0.11 -0.19 -0.06 0.07
Labour supply 124 079 069 081 088 075
Return on capital 1.16 074 060 058 023 0.00

Investment -0.03 -0.18 -0.02 091 156 0.82
Euribor 0.00 -0.01 -0.02 -0.04 -0.04 -0.04
Inflation -0.01 -0.03 -0.03 -0.04 -0.04 -0.04
Trade balance -0.06 -0.05 -0.02 0.01 0.00 0.00

Y stands for year and LR for long run. RoE means Rest of the Eurozone.
For these simulations, public expenditures (increase included) are kept exogenous and growing at the rate of TFP. Debt
convergence is ensured through endogenous public transfers such as specified in the text.

Table 8: Responses to a permanent increase in public expenditures for 1% of initial GDP

respond to changes in the debt gap from its long-term target and changes in growth rate of deficit.'"

1A ~ 0.01
(Pt — 1) = ﬁpuifl +

0.1, . .
ﬁ(ﬁ”} — pay_y) (6.1)

where pua, represents public assets, and ¢ lump-sum transfers to households, deviations from their
steady-state values. ¢ and pu respectively are the steady state transfers to GDP and public assets to
GDP ratios.

Responses of the economy are given in Table 8, whereas instantaneous and cumulative'! fiscal mul-

tipliers computed in Coenen et al. (2012) are given in Figure 5.

Following an increase in government spendings, production increases. The mechanism is identical
to the one presented in Baxter and King (1993). Indeed, as government expenditures increases, transfers
are reduced creating a negative wealth effect. This in turn creates an incentive for households to con-
sume less and to supply more labour. As labour supply increases, so does both labour and the marginal
productivity of capital, also leading to an increase in investment/capital. In the long-run, output de-
mand increases as government demand increases more than households consumption decreases (in
part due to the shape of the marginal utility of consumption). Also, as labour and capital also increase,

output supply increases. All in all, at equilibrium, this implies a permanent increase in production.

19However, and contrary to Quest III, we do not include an additional adjustment through endogenous variations in the labour
income tax rate.

11See Uhlig (2010).
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As exposed in Baxter and King (1993), this mechanism crucially relies on the financing of govern-
ment spendings. Indeed, in the present case, as expenditures are financed through lump-sum taxes,
the decrease in transfers only leads to a wealth effect but does not distort the economy. Financing ex-
penditures by increases in the income tax rate, as is also common in the DSGE literature, introduces
distortions in the labour supply that decrease employment. As such, labour can decrease at equilibrium,
but also investment and capital as the marginal productivity of capital will be lower. All in all, the effect

on output can turn to be negative in the long-run.

Quantitatively, we obtain an instantaneous first quarter fiscal multiplier of 0.9, close to that of a two-
year stimulus (see Figure 4a). However, due the previously mentioned negative wealth effect induced
by lower transfers in the medium and long-run, the average first-year multiplier decreases to 0.8. In the
long-run, a positive fiscal multiplier of 0.77 remains. Those results are close to simulations for Europe
presented in Coenen et al. (2012) and for France presented in Kilponen et al. (2015) with a long-run

multiplier of 0.82.

Additional simulations financing public expenditures with an increase in the income tax rate leads
to an adverse outcome with a long-run multiplier of -1.30 close to -1.28 obtained for France in Kilponen
et al. (2015). In addition, the presence of public consumption in the utility function tends to mitigate

the short-run multiplier but with no effect on the long-run one.

5.3 Implications for fiscal consolidation

As public debt levels remain high in the Eurozone, one can naturally wonder what are the implications
of previous simulations for the design of fiscal consolidation programs. Indeed, we can easily compare
Tables 5, 6, 7 and 8 and see that different fiscal adjustment tools have different short-term and long-term
effects. For instance, increasing labour income taxes is more detrimental to short- and medium-term ac-

tivity than a consumption tax increase.'?

More generally, a large number of papers shows short-term weaker but long-term stronger reces-
sionary effect of distortionary tax increases in comparison to expenditure-based fiscal consolidations.
As such, Clinton et al. (2011), Roeger and in’t Veld (2010), Erceg and Lindé (2013), Coenen et al. (2008b),
Annicchiarico et al. (2013), D’Auria et al. (2009) all plead in favour of so called mixed strategies. Actu-
ally, they advocate for fiscal consolidations based on an immediate, sharp but transitory increase in
taxes along with a permanent but gradual decrease in government spendings. Such packages simulta-
neously ensure a permanent and immediate decrease in public deficits (and therefore long-term debt)
but also minimize the negative impact on activity. On top of that such a design allows to benefit from

the long-term positive impact of debt service reduction, without the detrimental effect of permanent

12However, in MELEZE and as opposed to larger models, this results is inverted after 10 years. This relies to the fuzzy definition
of labour taxes in our model that are ultimately borne by both firms and households. Larger models usually introduce a distinction
between households and firms labour taxation. As such, an increase in labour taxes fully weights on households with a stronger
recessionary effect.
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(b) Cumulative multipliers
Coenen et al. (2012) assume a permanent increase in government spendings by 1 p.p. of ex ante output. The increase in government

expenditures is financed through either a decrease in lump-sum transfers to households or labour taxes depending on the
adjusting fiscal tool in each model.

Figure 5: Fiscal multiplier for a permanent increase in government expenditures
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higher distortionary taxes.

However, Clinton et al. (2011), Roeger and in’t Veld (2010), Erceg and Lindé (2013) also insist on the
importance of government credibility for the implementation of mixed strategies. Indeed, fiscal consol-
idation packages relying on transitory increase in taxes need to be perceived as such, and households
must expect a decrease in taxation in the long-run. However, data tends to show that this might not
always be the case, and the potential lack of public commitment might severely hinder the benefits of

mixed strategies.

As an additional and concluding remark, the two country setting of MELEZE also shows that
spillovers from fiscal consolidation within the Eurozone are relatively small, corroborating Forni et al.
(2010) results. However, these results might differ when considering a full international model as in
Clinton et al. (2011) extended to non-euro countries, as global reduction in public debt levels can lead
to a permanent decrease in the real interest rate generating strong spillovers. As such, the international

dimension of policy coordination should not be overlooked.

6 Conclusion

In a neo-Keynesian model for France within the Euro-Area, we analyse the impact of fiscal reforms.
Our model includes the traditional ingredients of modern large-scale institutional DSGE models such as
real and nominal rigidities, capital adjustment costs, non Ricardian agents, and a detailed public finance

block, and therefore easily compares to the existing literature.

First, we derive generalized equilibrium Laffer curves as specified in Trabandt and Uhlig (2011).
Contrary to their paper, our model includes monopolistic imperfections which we find responsible for
a slight increase in the potential additional revenues from capital taxation. In the end, French tax rates

are found to be below the revenue maximizing rates.

In a second step, we simulate both transitory and permanent shocks for various fiscal instruments.
The fiscal multipliers are comparable to existing institutional DSGEs as summarized in Coenen et al.
(2012) but also to the macroeconometric model Mésange (Klein and Simon, 2010). However, depending
on the specification of fiscal and monetary authorities, fiscal multipliers variations are substantial, from
0.2 up to 1 point around the baseline in the most extreme case, with therefore very different implications

in terms of policy-making.
All in all, the evaluation and the design of efficient fiscal packages is not a straightforward task. The

monetary environment, the competition level, the international setting or the heterogeneity of house-

holds are only a few of the factors influencing the success of different policies. However, the large
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number of fiscal tools within the scope of policy-makers allows for some room of manoeuvre in the

design of better programs, as advocated in the mixed strategies literature.

References

B. Annicchiarico, F. Di Dio, and E Felici. Structural reforms and the potential effects on the Italian
economy. Journal of Policy Modeling, 35(1):88-109, Jan. 2013. ISSN 01618938.

S. Auray, A. Eyquem, and P. Gomme. A Tale of Tax Policies in Open Economies. Working Paper GATE,
2011-38(December), 2011.

M. Baxter and R. G. King. Fiscal policy in general equilibrium. The American Economic Review, pages
315-334, 1993.

T. Bayoumi, D. Laxton, and P. Pesenti. Benefits and Spillovers of Greater Competition in Europe: A
Macroeconomic Assessment. Board of Governors of the Federal Reserve System, International Finance
Discussion Papers, 803(April), 2004.

M. Bussiere, G. Callegari, and F. Ghironi. Estimating trade elasticities: Demand composition and the
trade collapse of 2008-09. NBER Working Paper Series, 17712(December), 2011.

B. Campagne and A. Poissonnier. MELEZE, a DSGE model for France within the Euro Area. Document
de travail Insee - Dese, G2016/05, 2016.

L. J. Christiano, M. Eichenbaum, and C. L. Evans. Nominal Rigidities and the Dynamic Effects of a
Shock to Monetary Policy. Journal of Political Economy, 113(1):1-45, Feb. 2005. ISSN 0022-3808.

G. Cléaud, M. Lemoine, and P.-A. Pionnier. Which size and evolution of the government expenditure
multiplier in france (1980-2010)? Documents de travail de la DESE - INSEE, G2013/15, 2013.

K. Clinton, M. Kumhof, D. Laxton, and S. Mursula. Deficit reduction: Short-term pain for long-term
gain. European Economic Review, 55(1):118-139, Jan. 2011. ISSN 00142921.

G. Coenen, P. McAdam, and R. Straub. Tax reform and labour-market performance in the euro area: A
simulation-based analysis using the New Area-Wide Model. Journal of Economic Dynamics and Control,
32(8):2543-2583, Aug. 2008a. ISSN 01651889.

G. Coenen, M. Mohr, and R. Straub. Fiscal consolidation in the euro area: Long-run benefits and short-
run costs. Economic Modelling, 25(5):912-932, Sept. 2008b. ISSN 02649993.

G. Coenen, C. ]. Erceg, C. Freedman, D. Furceri, M. Kumhof, R. Lalonde, D. Laxton, J. Lindé,
A. Mourougane, D. Muir, S. Mursula, C. de Resende, ]. Roberts, W. Roeger, S. Snudden, M. Tra-
bandt, and J. in't Veld. Effects of Fiscal Stimulus in Structural Models. American Economic Journal:
Macroeconomics, 3(4):22-68, Jan. 2012. ISSN 1945-7707.

27



G. Corsetti, A. Meier, and G. Miiller. Cross-border spillovers from fiscal stimulus. International Journal
of Central Banking, 6(March):5-37, 2010.

F. D’Auria, A. Pagano, M. Ratto, and J. Varga. A comparison of structural reform scenarios across
the EU member states-Simulation-based analysis using the QUEST model with endogenous growth.

European Commission Economic Papers, 392(December), 2009.

G. Eggertsson, A. Ferrero, and A. Raffo. Can Structural Reforms Help Europe ? Journal of Monetary
Economics, 61(January):2-22, 2014.

C. Erceg, D. Henderson, and A. Levin. Optimal monetary policy with staggered wage and price con-

tracts. Journal of monetary Economics, 46, 2000.

C.J. Erceg and J. Lindé. Fiscal consolidation in a currency union: Spending cuts vs. tax hikes. Journal of
Economic Dynamics and Control, 37(2):422-445, Feb. 2013. ISSN 01651889.

L. Everaert and W. Schule. Why It Pays to Synchronize Structural Reforms in the Euro Area Across
Markets and Countries. IMF Staff Papers, 55(2):356-366, Apr. 2008. ISSN 1020-7635.

P. Feve, J. Matheron, and ]J.-G. Sahuc. The Laffer Curve in an Incomplete-Market Economy. Technical
report, 2013.

L. Forni, A. Gerali, and M. Pisani. The macroeconomics of fiscal consolidations in euro area countries.
Journal of Economic Dynamics and Control, 34(9):1791-1812, Sept. 2010. ISSN 01651889.

S. Gomes, P. Jacquinot, and M. Pisani. The EAGLE. A model for policy analysis of macroeconomic
interdependence in the euro area. Economic Modelling, 2012.

J. Ho j, M. Jimenez, M. Maher, G. Nicoletti, and M. Wise. Product Market Competition in the OECD
Countries. OECD Economics Department Working Papers, (575), 2007.

J.in’t Veld. Fiscal consolidations and spillovers in the Euro area periphery and core. European Commis-
sion Economic Papers, 506(October), 2013.

G. Kaplan, G. L. Violante, and J. Weidner. The Wealthy Hand-to-Mouth. Brookings Papers on Economic
Activity, (Spring):77-153, 2014.

J. Kilponen, M. Pisani, S. Schmidt, V. Corbo, T. Hlédik, J. Hollmayr, S. Hurtado, P. Julio, D. Kulikov,
M. Lemoine, M. Lozej, H. Lundvall, J. F. Maria, B. Micallef, D. Papageorgiou, J. Rysanek, D. Sideris,
C. Thomas, and G. de Walque. Comparing fiscal multipliers across models and countries in europe.
ECB Working Paper, (1760), March 2015.

C. Klein and O. Simon. Le modele MESANGE réestimé en base 2000. Tome 1-Version avec volumes a

prix constants. document de travail Insee, 2010.

N. Mankiw. The savers-spenders theory of fiscal policy. NBER Working Paper Series, 2000.

28



P. Martin and T. Philippon. Inspecting the Mechanism: Leverage and the Great Recession in the Euro-
zone. NBER Working Paper Series, 20572(October), 2014.

M. Ratto, W. Roeger, and J. in’t Veld. QUEST III : An estimated open-economy DSGE model of the euro
area with fiscal and monetary policy. Economic Modelling, 26(1):222-233, 2009. ISSN 0264-9993.

W. Roeger. The Sensitivity of Solutions to Terminal Conditions: Simulating Permanent Shocks with

Quest II. Analyses in Macroeconomic Modelling, 1999.

W. Roeger and J. in"t Veld. Fiscal stimulus and exit strategies in the EU: a model-based analysis. European

Commission Economic Papers, 426(September):1-36, 2010.

W. Roeger, J. Varga, and J. in’t Veld. Structural Reforms in the EU: A simulation-based analysis using
the QUEST model with endogenous growth. European Commission Economic Papers, 2008.

S. Schmitt-Grohé and M. Uribe. Closing small open economy models. Journal of International Economics,
61(1):163-185, Oct. 2003. ISSN 00221996.

F. Smets and R. Wouters. An estimated Stochastic Dynamic General Equilibrium Model of the Euro
area. Working paper series, European Central Bank, (171), 2002.

F. Smets and R. Wouters. An estimated dynamic stochastic general equilibrium model of the euro area.
Journal of the European Economic Association, 1(5):1123-1175, 2003.

M. Trabandt and H. Uhlig. The Laffer curve revisited. Journal of Monetary Economics, 58(4):305-327, May
2011. ISSN 03043932.

H. Uhlig. Some Fiscal Calculus. American Economic Review, 100(2):30 — 34, 2010.

L. Vogel. Structural reforms, fiscal consolidation and external rebalancing in monetary union: A model-
based analysis. Economic Modelling, 29(4):1286-1298, July 2012. ISSN 02649993.

29



awuy e| ap anesadood auoay) e
O03713N9 'A - NVNIFHO N

sAanns ssauisng

youal4 Jo Apnis ay 0} uonesljdde ue :sjpow
Juauodwod panlasgoun pue sisAjeue Iojoe
1dVI9ON3T'4-72040 D

anbuidwa anbiawou0290191W Uoies!PpPow aun
¢ dlues [ended np ajeqo|d

uonsab aun,p 1ajred uo-nad : aibeqe) 18 [00dJe,p
uonewwosuod ‘uonuaaid ap sjuswapodwo)
ANOZ9OIVC 'S - ¥3INIO 'd

9ouel ua sasreuodel suoneyue|dwi s
d|VSN3g-101dOoL 'V

SaleauRq suonewW.IouLP
inted e asAjeue aun : JNd XNe 1PID AP 101100,
SHIINZVHA 'V - N3Ia4N09 '*

G66T @9uue,| 9p 3SIA €| AP dUANIR,p Loddey

sreduel) sanbiwouodd

-0Joew sajapow buid ap saleudoud 18 sainpnis
3040 - 33SNI - swsel3 - Uoisingid

©] 9p UoidaIIg - dVINTHJID - 92uel4 ap anbueg

apouad anbuoj Ins ynduosep Jeisuod
nuanai np asrewnd abeyed a7
ZNO4HVIN 'S - 311309

ETT © 56 Sabed - (966T) 22T .U UOISINDId

19 81WoU023 suep [HoS doIe - NHVYd NON
annoadsiad

ua asiw aun ,wmmrco_.\_u 19 [INY @11uS sual| so7
INOZAOIVr 'S

elep [aued wWiy-193JoMm paydlew uo uojeujwexasl
© is[enualayip sabem Ansnpul-iajul Jo aoudlsisiad
NIINVYIA '3 - XNOO 'd

sasfeduel) S9UUOP INS USWEXII Un :salre|

-BS 3P S9||8101I3S SalydJelaly ssp aduelisisiad
NIINVIA '3 - XNOD "d

alaunjoeNURW BLISNpUL,|

NVN3I3HO 'N

€66T-0L6T @pouad e Ins apnia aun

aouel4 U3 uoneayfenb

Jed |reAes) ap apuewap e| ap suoiew.Iojsues) Sa
NIINVIA '3 - XNOD 'd

anbiwouo2g 8194 18 sasudanua sap usw
-9SSISaAUI ‘NPRId NP 9ydsewW Np suondapadw|
34NDI 'd - HOO19 1

¢Buniepn Jo anfea e a1yl st UsYM
:Ajurelasun pue JUBWISaAU| 3]qISIaAdL|
10771d3s '9 - I¥NDO 'd - NIIA4N09 'C

UOIUBAUI 8UN 18}3A3Ig 8p XIoyD a7
viav -l

¢ uomreayirenb ap sainjonuis sap 9|19
-puadap aurefes-iojdwa 9uoKSe[,| B UoHEN[eAD,]
13HONVd '\ - LINONYOQA ‘9

JUBWIASSNSAAUL| Bp
s09U) Bl 9p syuada sjuswaddojangp senbjand
QU[IQISISADLII 18 SPNILIBUI ‘JUBWIBSSISAAU|
10711d3S-NINOD ‘9

-3dNDI 'd - NJIa4dNOog T

apuewsajje
19 asieduely sanbiijod sap anbiwouoda asAjeue

1096 ©

9096 ©

S096 ©

7096 ©

€096 ©
2096 ©

T096 ©

1056 ©

9056 O
sig

S056 ©

§S0S56 ©

056 ©

€056 ©

2056 ©

T0S6 ©

vIive O

€Tv6 O

¢Iv6 ©

aun : s1abeusw sabe|lequia,p s1BYIIP S
NOIFINO "Ud - A3T1IN343a 'O

JUBWSSSSAA

ap [a1nouo[uod ININS
ATYMN3SOY 4

uolen[eAs,p sjuswald sanbjanb - Juswabo| ne
aple,p saInsaw ap sanbjwouodg-o1dew sjoedw)
AYIVIN 'd "¥3ILYVYSSAT ‘A

2)NJIYIP Us JNd Xne doey siainbueq

s3] : uejiq ap 10dap ne Juawared ap Ineyp Ng
A7UAINONOT 'O ‘LOTA3S-NIT0D ‘9
‘N31Iq¥N09g ' ‘HOOTd 1

a1ignd rendoy,| ep anbjwouod aibgrens |
Jluyap Jnod ajjdLISNpUl 3jWou02y,| ap syodde sa
INOZAOIVl 'S

1NS3AULD UOISIOZP B
QTYMNISOY 'd

sa|gelAno sinof
ap S}ayd Sap UoI93.1I02 Bl ap anbield 18 auoay L
AAVTIVIA A

9119S 9P SINWINXD
sap awpg|qoid a7 - sajiqow sauuakow Jed abessi]
JNWOHIY-NNYD ‘I - AVHIAV°d

sanbiwouod3
12 sanbiisiels SUBWID : dduUelH US SIBYIIP S
NOIHING "d

1eqap np sjuawy|d sanbjand

¢ dluaye,p 3|y ap suswoudyd no uonew.oy

ap awa|qolid : adueI4 UB saunal sap abewoyd a7
JLNVO T

¢ s9||@-Juapodwi abe red sainonis sa
13HONVIG 'd

saunal sap [reAel) np

1000 Np JswWassreqe un,p 10[dwsa,| INS S1ayd s8]
JLNvO *

- d3IL4dVYSSA3 'd - OINND ‘Ud - 31130 'O

wJa) Buo| pue wnipaw ay} 1oy
|9pOW 21WOU03-010BW [enuuUe Ue - SNIAVIAY
ALNOd 'N - 4311L4VSSA3 'd

sajou xnap : auabos
-9)9y uone|ndod aun suep |reAes) np uomueday
13HONVIE ‘a

a)esal e ap abe,| Ins sapnig xnag
3SSNOY9 'O - 13HONV19 'd

¢ 1odwsa,|
NS |leAI} NP 100D NP 8dUaNUL| 1S9 dJ[dND
INOWHOQ ‘9

uoneAouu
pue uonnadwod ‘Juawdojpraq ¥ Yoseasay
13Nn9NA '3 - NOd3dD 'd

21|qNd 92IAIBS NP Sanbiwouodgoidew sajgp
-ow xnediound sap sg1oudold sap uonejuasaid
(da) e

‘aouel ap snbueg ‘(33SNI) snepewy sadinb3

ST =]

$20U9 Sap uoissiwsuel) 18 [eulbrew uiqol ap O
34NDO ‘9 - HOO19 1

fendes np srewndo ainyanns el ap sal

-09Y1 sap anbuidwa uonen[eAa aun : sasieduel}
saslidanua sap Juawadueuly ap SUoISIIPP s3]
1O771d3S-NITOD "9 - NIIA4NOg T

TT¥6 ©

0T¥6 ©

6016 O

8016 O

L0¥6 ©

90v6 O

S0v6 O

Y06 O

€06 O

20v6 O

TOV6 ©

616 O

8T€6 O

LT€6 ©

9T€6 O

ST1€6 ©

¥1€6 O

€T€6 O

2¢1e6 O

T1€6 ©

aladal ap siuiod sanbjanb
: fended np apewndo ainjonuls el INs salogy) sa
1O0711A3S-NITOD "9 - N3IA4NO9 T

SJI3loURUY SO0YD SBp UOISSIWSUel}
19 jnonpoud JuswassisaAuL| ap N|IqeNjoId
34NDIO 'd - HOO19 1

auuaadoina anidadsiad
aun suep siedueyy salgnd xneasal spuelb sa
3INOZ9OIVl 'S

Xneajqe) s9| : SajueLeA - SINA-0IOIN
1377149 1t

sa191doud 19 uoneuasaid : SINQ-OIOIN
1377149 1t

anbuoisiy
10 anbipun( uoneuasaud : JyoLisee ap el a7
adv1ve 'd

sasudanua sap saosuewlopad 18 anbibojou
-yoa} awsiweuAp ‘ajjauuoiesiuebio uoreAouu|
ILLOIN "1 -¥31aNVYSSNOYg 'O

/23713NO A - NYNI3HO 'N

anbjwouoda
Teqap 9 : allelguow 18 anbiwouod uojun
3SSNOY-13INY3 'H

2INYeIN| B BP SNABI BUN : [IeAR)
ap a1y0,p suawanodwod 19 abewgyo ap s89Ing
S3ASVO 'Uo

aleldsawwod anbnijod e| 1nod

suonea||dwi 12 sluadal syuawaddojansp : aney
-Jedw| 92Ua1IN2U0Y 13 [eUOEUISIUI BIIBWIWOD
J1LVYNY39-SVCNOL T

Ansuabolalay

YlIM S[SpoW U0sSIod 01 spoyisw pooyiiax|
wnuwixew opnasd jo uoneaidde ue :uoneAouul
pue uonnadwod ‘yuswdolaAsap pue yoreasay
13N9NA '3 18 NOd3dD ‘9

8yl Jusred

fewndo pue g % Y aAeIadood uou ‘aaieladoo)
N3INHOW ‘d

18 VNOVON3Z 'd '13N9Nad '3 ‘NOd3¥0 ‘9

S3IUN0D PaZIfeLISNpul Al Jofew ay)
10} S22UapIAS [eouidwa :apes) pue ABojouyda |
JLVYNY3IG-SVYCNOL 19 43INOVIN 'V

ymoib
snouaBopus pue Wiy Y} UIYIM UOIeUIPI00D
O37113ND "'A 18 NYNIFHD ‘N

(Z66T uonewnsaay)

SNIAVIAYV 9[9poW 3| suep [euoiieulal

-Ul JUBWBUUOIIAUB,| 18 INBII9IX8 821aWwWod a7
3SSNOY-TINYT H

9AONPOJIUI BJou dUN "sa|jlodwa)
-S3||aNPIAIPUl SBUUOP INS B1IPWOU03, ]
JH1S3INIS 'd

(areuy UoISIBA) Z66T BIGUBAON

(uorssan 219T) 266T UINC

11VO np safeisl

-e|nw suoneoobau sap aiped 3| suep aouel
| 8p SAJIAIBS P XNeuoeusdiul sabueyss sa
Oldv1Ss |

apei] "O°3 ayl 0} uonedldde uy - uonnadwod
109padwi yum suonouny Joduwil J1WOU0I3-0I0e N

0T€6 ©

60€6 ©

80€6 O

L0€6 ©

90€6 O

S0€6 ©

¥0€6 O

€0€6 O

206 ©

T0€6 ©

6026 ©

80¢6 ©

1026 ©

9026 ©

S0¢6 ©

026 ©

€0¢6 ©

31VNJ3g-SveNOL
‘SNILIVIA-VHIIAITO C

29.1Us,p
uoisenssip ap saibaress 18 sanbifojouydal xioyd
VNOVON3 'd ‘NOd3dD "9 'SIWvav 'm

anbiawouosg-oioew ayanbew aun Jed sanA
S9IWOU093 Xnaq - ,s99|dno) subews||y-sdueld,
J1vNY3g

-SVYCNOL € '3SSNOY-13MY3 'H ‘13771199 '

9si[esguab Inayel

-9|900€,p 9]9POW UN suep saMjesned ap asAjeue
: Juawaddojangp-ay2Iayoal U JUSWSSISAAU|
Nv3dNna ' 18 NOd3d0 'd

sanbuidwa syeynsas sanbjenb : 96T sindap
92UueI4 Us Inajedlidnnw 19 Insjel9|9dde siayg
H3INOVIN 'V
SING-00IN
1377199 '
sagredwod
sanbiwouo23 sasuewlopad : subewa)y - aouelq
e1s 371vd 'd

Ndvd NON

686T @
66T P 1UBJU3,| 3P 1021IP IN0D NP LOKEN[BAS BUN
H3IAUYLNONW "W 1@ 3ANV1D ‘W

auabopua
80UESSI010 B| 8P S3LI09Y) S8p eweloued un
23713NO 'Ad 18 I1gVIAV 'd

sanbiweuAp
) ‘uolieAouU|
NOd3dO 9

SBIUUBIPP SBIRIUIBP XNBP SBP SIN0D
ne aoueIH B| 9P 2INJoRINUBL INBLIIXS 3VIBWWOD
Np S1elNSal S| SUep d.0,p 18 dpuLWAP Bp S1oyT
3SSNOd 'H

Jeuonyeulaul

JUSWAUUOIIAUD,| 13 INBLIZIXS 92I8WIWOD

87 - aned swIsiolL - SNIAAVINY depow a1
3SSNOoYd 'H

uoireaouul 3onpoud pue ymolb snousBopug
31IvY 'd 18 037113N9 'd

sa||anueleA saisudoid
- aped swaixnad - SNIAVINY d|9pow 87
1377149 1t

alelguab uoneuasald
- 8jued a19iwald - SNIAYINY Bl9pow 87
SN3avay adinbg

saureres-xud apanbew aun suep
asAleuy "uonexapuISap el ap S8ouanbasuod sa
JLVYNY3IG-SYCNOL T 18 371V °d

unpoud ap uoneAouul 18 9oUESSI0D ‘dNANIRdWOD
37VvH 'd 18 237113N9 'd

£86T op aImdni | : Sale[es sep uonexapu|
3LYNYIE-SYCNOL 't 37V 'd

HOSTaM 18 HNY ‘AFT1S134 op uoixa|ai | op
awabuojoid un - salreuIplo saireaul| Sa|epPow
S9| suep 2)IBJUI0INNW B 3P SIBY3 12 UoNI3RA
3ASSNOY 'H

sasudanua

Sap juswanapus 19 aljigeljoid ‘uore|nWnIdY
AIVEINTTd ‘W18 ITIOAVS T

19 Sg}esned : uoneIUadU0D 19 9|

2026 ©

T026 ©

€116 ©

116 ©

TT76 ©

0T16 ©

6016 ©

8016 ©

1,016 ©

9016 ©

S0T6 ©

016 ©

€0T6 ©

2016 ©

1016 ©

§006 ©

¥006 ©

€006 ©

2006 ©

T006 ©

sanbiwouoo] s2s2Y4uAS 42 Sapni] Sap UOILI2UIQ D] 2P [IDADUL 2P SLUIWNI0P S2p 24SI




safem pue Jusw/Aojdwaun (207
V1I3NVIO YD

1ojdws,|
© SaJlg1durUl Ssuoneydul 19 uluiway [sied sdwa |
JINVIVS ‘9 - INOOYUV1 'O

¢ 9l1era) no aMsnpul ¢, sasudanua sapuelh
no sayad : JUSWASSIISaAUL| 3P JUBWASSHUS[RY
SloLNvHNA 'd

alrejuawig|dwod ayenal ap
uonduosnos 18 a1ual e| ap [eluowired JusfeAinbg
1O0771d3S ‘"9 - NIIHVIN '

sagssed sainjouofuod
sap a)dwod ua aspud aun : jainjouofuod oy
1S0¥d "D - SINJANV 'O

yoeoudde apis Alddns
© :UOISIO9P JUSWSINSI B JO SUONRINWISOIDIN
10771d3S '9d - NIIHVIN '

ey Bp Xnejuowew sjuswanodwod sa
odInd v

sasieduel) SIUUOP INS UORWIISS 3uN

91942 np spiod

9| : JUBLUBIURUL BP SBIUIRIIUOD 19 JUBWASSIISAAU|
ATVYMNISOY '4 - NOd3HD ‘9

666T - 3S3A ¥| 9P SNANJE Sap Uelig

pretabziH 18 ouensuy) red
a9sodoud apueg-assed an|y np uoyewixoidde,]
d3ININOL "A-C

eJep youai4 uo Apnis feauidwa pue uonebinsaul
[e21}2103U) :Sa|gepel) JO SWis) Ul Sa|gqenuou

10 201d aAnejal 8y} se ajel abueyoxa [eal ay L
13aNINO v

-NYINTIND "H - INIOIHAH-AYVT1IV 'O

anbiwouosgoioew aysoidde
aun : gjues ap sasuadap Sap SueUILIBIPP ST
NIAIHVIA o

9667 18 Z86T aJ1us uonedly
-Irenb Jed s)p00 sap 18 10jdwa,| 8p UoHN|oAT
1S0¥d "D - QYOAID ‘d - J1daNv 's

10309s BuunoBNURW B} WOI)

SWwly Yduald Jo [aued e Uuo uolen|eAs ue :uopouny
uopnonpoud ayebaibbe ay) ul sinoy jo AlAONpold
3AUVYOVT ‘Ud - VII1INVIO 'Ud

19Aa] wuly 8y 1e Jamod Bulurebreq siaxiom pue
S9IWOU023 9[eds ‘sulfrew 1502 aoud Buirewnsy
ISSIHIVIN T - Z1V1dS3A 'd - NOd3dD 'd

Bury] 19 laxeg
ap apoyIdW B| : Salleye sap 8|9Ad np uonoenx3y
HIINYNOL AT

(NYg) XnewJou s|aa. Sadiauaq Sap Jalydy

np Jsied e anbpidws apni aun : 966T 12 066T
a.us 9duelH U siojdwa,p Xnj} 8P UOHN|OAT
SloLNvHNA "o

sannelenb sajgelen sap 1o sjaued

S9p 9LIPWOoU093,| JIN0d SYS SapUBLILWLO-0IIBN
13nona ‘3

3INILS3A

anbjweuAp uoneNWISoIdIW ap 3japow a7

« s9[e120S sanbiijod 1@ uonnquisIpay » UoISIAIQ
1009 uos e giyfenb

nad 10/dwa,| p SNINSER,| BP UOHRWNSS duN

¢T/00029

TT/000C ©

01/000¢ ©

60/000¢C ©

80/000¢C O

L0/000C ©

90/000¢ ©

§0/000¢ ©
¥0/000¢C ©

€0/000¢C ©

20/000¢ ©

T0/000¢C ©

6166 O

8766 O

1766 ©

9166 O

ST66 ©

166 ©

€166 ©

sig

A

VITANVIO 4D

|leAe) np aydJew
np awuJa) Buo| ap anbnAjeue ananbew aun
JINVIVS ‘9

2oueIH UB |ojdwa-uou np uonIsodwodgp aun
JINVIVS "9 - INO0UV1 D

anbijgnd uonouoy €| ap 18 9ALd INB308S Np a)eslal
ap sawibal sap saredwod sHINgUIU0D suelig
N3IIHVIN "H - SOY931 I - NITOD "Ud

ofe1o0s anbnijod aun,p sleys sap uoneneay
JINY NP BIHOS 18 UOIASULP Jeluod
W3IAOZ 'd't

866T - 3S3A ©| 3P SHNAOE S3p uelig

JUBWIASSIISAAULP UOISID
-9p €| suep saJgidueUl SajueNuod sap 1oeduwl,]
ATVMN3SOY 4

90Uel JO 9SBI BU) YIoMawely

JJWeUAp B Ul SUOISUad - SIajsuel) [euonesaual
-131u1 01 palidde sanbiuydal uoieNWISOIDIN
NAIHVIA " - LINNOG 'O

sanbjuyoay uoissalBbal sjnuenb jo uonesydde uy
Z266T-696T @ouel4 Ul sanfenbaul sabep
VTTINVIO UD - NOd3dO ‘9

saouewlopad 18 10jdwa ‘uoneaouu|
ONNI ‘N - NOd3dD ‘9

uone|nwisosoiw Jed aapdadsold ap
IeSS8 Un : salre[es sep uolsiadsip e| ap UONN|OA]
NIT02 "o

8IUNISAQ SUBP SBIBILIBD SBP UOIESIIPPOIN
NIT0D "Ud

sleuoieulalul uosiel

-edwod ua asAjeue aun ¢ AIUUSIIP | 3P INGIP
3| sindap siojdwa ua aydu snjd aduessI0Id duN
10NOOVL 'V - INIHONA 'S

Salreuuonels-uou salds sap anbieid aping
JINVIVS 'd

¢ ¥66T-6L6T dpolad el Ins sa|lanpiaipul
SUONIN|OAD S3] 9||9-)-813}21 ddURIL UD dnofe
INaJeA | suep salle[es sap Jed el ap UoIN|oAd, ]
S1d3v 'yL'v

anbiwouosgoioew aysoidde
aun : aginole InajeA e| suep salrefes sap ued e
AIN3IOIEd O

anbnseja

apuewWap 18 9SSANA-NGIP 3IN0I € dujod
ap dljes} ap ajgpow un : aureq.n uonsabuo)
YIIHLY39 d'C

eleq |aued uo
[OPOIA [BANIONAS dIWeUAQ € JO UoHewIST (|9Ad)
wuly 3yl 1e siano||ids yum Buisiuaapy pue ssfes
ONNI'N - 13N9SNa 3

asleduely uonepul| NS S)sa)

S)S02 SNUBW 13 SAANR|SI SUONRUl SIP SLIDWASY
13ANV4 71 -S109NA '3 - L1INNO49 ‘X

¢A2110d A1e1auoj aAepowod

-0y U }ONpU0Y JOUIBAOS) SAIJRAISSUOD € UeD
ANVONOHINON 'V

/66T - sanbiwouod3 sasayiuAs
18 SepNIz Sep uonodalig Bl 8p SeNIANOe Sap ue|ig

¢T66 O

2166 ©

1166 ©

0766 ©

6066 O
8066 O

L066 ©

9066 O

S066 O

¥066 O

€066 O

2066 O

T066 ©

¥186 ©

€186 O

¢186 ©

T186 ©

0786 ©

6086 ©

8086 ©

1086 ©

966T
19 G/6T 24U8 sINajoe) sap afeqolf auAnonpold e
ISSVIC ' - OQYVODV ‘T

SWIS YoualH JO [dUed B WI0) 8dUPIAT - Jamod
Buiurebreg pue sasuaiayiq abepn Buizienby
943943911Z 'V - XNOD ‘A

- V1T3NVIO "UD - DNHVYO 'd

Buunoenuew youai

Ul [9A8] Wil 3y} Je SISA[eue d111aWOU0Id Uy
SUOMFEAOUU| JO SSBIINS [BIDIBWWIOD BY L
13avdd T - YNOVON3 'd

-13N9NA D -1374vd 'O

« S9J0AD ssauisng [eay »
uonesijopow e| ap sawi| 1@ syoddy
3INIHONA 'S - L1INNOA ‘X

966T Ua douel4 €| Jnod
ajjauuonespuab sujigerdwod ap apnig aun
0QyvooV T

SNIAVIAYV 8[2pow np uonejussald
1N3IOIdd 'O - NOANVHIIN 'H

anreled

V - 9[euoneu ayjigqeldwod e| e asudsnus,p
ugerdwon el aQ - saydwod xne abes

-sed a7 - salAnoe Jed asudanua,p seydwod s
anvd3ony 'd

9oua1adx3 Yyoual4 ay} :S)UN02DY

feuoneN Buiidwo) Joj s)uno2dy ssauisng Buisn
NOYdVHD 3T - dNVd39oNV 'd

EEERES
S39UUOP XNe S3|[aNPIAIPUI SBgUUOP sap abessed
sasldanua,p alrelpawialul dWalsAs a1
sasldanus,p sa|gerdwod saguuop sa

10149 11 - anvyd3ony ‘d

aInyelan| el 9p anAdl aun
alrelguow anbiijod 18 aouepuadapul ‘au|IqIPID
ANVONOINON 'V

sasudanua sap uoies
-1[e20] €| INS 2)[eIsl B| 9p douaN|UL| JBINSaN
d3AIINHOS 1°C - INIGIANOH ‘N

sreduely-sioulyo
‘sioulyo-sreduely anbjwouosgosoew anbixa
Butbanx ONOS - BuexBuiA ONVHZ

[esouab

awiba1 np syrexoul syoadse s9| : suelal el ap aby
377V 'd-373d 'd11

[9A8] Wiy 3y} 1e siskjeue

211}2WOU023 UY - ddURI- Ul WalsAs juayed ay)
asn 0} suoieAow ay) pue Abarens uonendoiddy
v1avy 'l - 13Nona 3

sreduely

anbinadsewleyd 1na1oas 9| suep 9||ayd9,p
Sjuswiapual 18 aydJaydal Bl ap 9NAIIONPOId
1HO3™ddNY 4 - ONNI'N

3a00.| ap sAed spuelb sanbjanb ins apnia aun
¢ XNeujwou sailejes sap assleq

©| & saupIblI S8 92UBPIAY U a1)18W Uo-Inad
13INNO9 X

Juonejul arels

-19AQ X8pu| 92lid Jawnsuo) youal4 ayl saoq
¥371N031 4

9086 O

S086 ©

7086 ©

€086 ©

2086 ©

1086 ©

v2l6 ©

€26 ©

[42139}

1216 ©

026 ©

6T.6 ©

8T.6 ©

L1116 ©

9T.6 ©

S1.6 ©

1.6 ©

966T - Senbiwouoo3 sasayIuAS 18
Sepm3 sap uonoallg el ap S9NANOR S8p ue|ig

¢sanuoyiny Arelsuol Jo ANjigipal uaoIyns
-ul Ue Jo J0 wnugiinbasig wawisaAu| Buines

®© J0 80uanbasuo) 8y} :saley 1saialu| [eay YbiH
s|l0dna ‘3

JuaWasse|o9p ap
snssaooid 18 saunal sap a|jauuoIssajoid uoiasu|
JILNVO T - LO39H04 '©

uonenwnode [eyded
10} SOLIRUADS :S$3201d UoNISUe.) By} Bu
13771Ha e

19PON INDT Youal4 |ews e BuizAjeuy
13771™8 1

saguuop Ins asAjeure aun : anbiBojouyds) sreiq a7
NVYN3IFHEO ‘N - 13N9oNa 3

aouelH UB Sjuswauedap

Sap uonesIe10ads 18 SPNANOR Sap uoiesLe|0d
3INIGIANOH ‘N

Sa|[anpIAIpul SaguUop ap Jiued e asAjeue

aun : aoueI4 US Safeuoleulaul sasldanua sa
d|VSN3F-101dOL 'V - INIG3ANOH '

[9A87 WiiH 8y} Je sisAfeuy dLIBWOU0T Uy
anfe/ juayed pue )i Juajed ‘Juswnsanu] g o
ONNI'N-13Nn9Na 3

91nba 18 8duepuadap Ins sUoNNQUIUOI XNaq
H3INIO 'd

(SINIOM 1By} Urel ] 0} swilH abeinod
-u3 0} sanenbau| aonpay 3 s80q Aed 10 urel|
NIINVIA '3 - XNOD "d

nnquisipal
awd1sAs un,p anbijod ajgels 18 uonisuel |
Y3AIINHOS 1T

anbjwouo2g
abeiped ap sjuaw|? : ajjpuUoISSsjoId axe) e
Y3AIINHOS 1T

sioulyD-sreduel4 anbjwouosgoioew anbixa
Bubany ONOS - BueixBulA ONVHZ

¢ Sa|121n)uoluod usw
-3|Nas S9||9-)UOS YANOER,P XNE) SBP SUOIXS| SO
10NOoVr 'V

£82UapIne 8y} s| Buons

MOY :PaNISIASI JUBWIYDIUSIIBI [BISI) JO 1S00 8y |
Add34-INVSId T

‘ZNO4HVI 'S ‘S109NA "3 - ¥N02 ‘Hd

2ouel JO 8SeD
8y} :NYIVN dy} Jo ainseaw ay) uo sfesids saoud
-safiem Jo suoieal1oads JuaIaIp Jo dduaNjUI YL
ZNO4HYI 'S - 1INNOgG X

llenes) np ajualedde a)A

-nonpoud e| ap S81U8291 SUOIN|OAY Sap asAleuy
10NODVC 'V - LOIOYOL 'O - INIHONA''S
uoIES||9POoW 3P 1BSSS UN : Uredlgwe

jusunuod np ulds ne anbryawAse uonelbaul,]
1HD3dddNYd "4 - 4NOJD 'Ud

uoieso|eal

JuswAojdwa pue uopeAouul [ealbojouyda |
O3713NO 'A - NVNIFHD N

€T1.6 ©

¢1l6 ©

116 ©

0T.L6 ©

606 ©

8016 ©

10,6 ©

906 ©

S0.6 ©

¥0.6 ©

€06 ©

2¢0.6 ©

T0L6 ©

196 ©

€796 ©

¢196 ©

796 ©

0T96 ©

6096 ©

8096 ©




3d00. ap sked 1z 9p |aued
un suep 19 aduel{ us BJUESSI0ID 19 :O:mo:_uw

4dIV1°N - NIAFONV.1 D

anbiwouod9 asAfeue,| ap sjuaw
-aublesua xnedipuud : 8eISY 92UBLNJUOD BT
SERRIIS SIS

002 - senbiwouod3 sasayiuAs
19 Sepnig sep uonoalIg Bl 8P S9NANOR S8p ue|ig

anbiydeiBoab uoneunsap

19 Ina)oas Jed asAfeue aun - aubews|y, ap 19
2ouelS €| 9p uolelodxa,| e saouewIoNad
FTIVAVHAEES 'S - NIASONV.1 'O

sasudanua sa| suep
sa|qessul siojdwa sap uonesl|in 1o aINsa|
XNOY 'S - dIVIO3aT '

as[eduely ausnpul| suep
SJ03Y48,p suonoNpal 19 suonesifesoeq
aQyav1IsS 'd - 1y439nv 'd

Jaued-opnasd sed ayooidde aun
1 80URIH U3 BUIUIWI) SNANDE,| 3P UONHN|OAY,T
Nv3Ll344Ng 'S - vS4v 'O

7,61 Sy6T suonesgush
s9| Jnod oanndadsoid  asAjeue  :sapnig,p
uy ap abe,| uojas ayesial ua yedgp ap suonIpuUOD

AOY43d09 'd-Nv3L344nga 'S

JINILSAQ UOIeNWISOIOIW
8p 9|Ppow np 8pre| ® Qy0C uOzZUOY|
e suonpdafoid :ongnd Insloas np sajenal sa

13VHIVM '3 - LOT1IA3S '9 - ICvadva 0

Sa191oUBUY UOU SPIID0S SP AN|IGLIUS] B Janjens
14v2ld "D

9oueld e| Inod uoisiaid
ua aisngos snid sabfeusw S8p UONBWWOSUOD
op uopnenby aun  SIBA - JBWWOSUOD ¥

sajuaJaylp suoisuadold 18 SNUBABI Bp SaINYINANS
13ONOd 'H - 1INNOgG ‘X

«3ISNOJ3Y » ayenbua,| ap 1ed e

uawexaal un : sjpuuonesiuefio sjuawabueyod 19
salfojouyoa} sa||aAnou ‘sabe sinajrenel |
1439NV 'd - NVINVNY 'S

ase) youalg

8y} uo synsay awos :ANjqeureIsns 1gad algnd
1HO4NOW g8 - NIAIONV.1 "D - LONISSIOg T
sfeuopreun|niA Jo aseD ay)

:Bunoenuoagns snsian Buneljiyy

aQdv1lIS 'd - ¥371dSvY 'S
anb1)aWOoU0290I21W UBWEXS UN ¢, JdAouUl ©
S99A1d SuopeNOUl SB| S|I-JUBSSI0IO0E SI9ARI] ST
3I9Yv131 0 - 13N9ONA 3

2ousapIng
[9AST-WUI4 192100 Y} JO aIndnis aby syl
pue uonesiuefiQ aoejdyiop ‘saibojouydsal maN
d390d ' - 1704dVD '3 - L439NV 'd

SJuBjUS SOp 211e|0dS

JIUBA3p 3| Ins sjualed sap abewoyd np 1oedwl,
Ianaw

¢ drewndo juawaleasy a)a-1sa salew

uou sa|dnod sa| Jed syuejua sap uopele|dsp el
JHOVOVYH 'N

80/500¢9

L0/S00¢9

90/S500¢9

§0/S00¢9

¥0/S002¢9

€0/50029

20/500¢9

10/50029

¥T/7002O

€T/¥002O

¢T/¥00¢oO

T1/¥0029

0T/¥0029

60/7002¢9

80/7002¢9

20/70029

90/70029

S0/70029

sawy
sap saanoalgns suondaosad sa| Jed ayosoidde
aun : IISSAULD UOISIOPP B| Bp SIURUIWIBIP S8

d3771dSVY 'S - 137N049VN 'V

sreduely sadnoib sap uonesiedo)
9[elUBWAUUOIIAUS  uole|nbay
HIONIAIIE N - 43771dSvY °S

awa) Buoj e uonoaloid
aun :sagbe sauuosiad sap osouepuadap e
ayv1g3y ‘o -33Na N

ausnpul,| suep
saAjoadsiad S| 18 uonen)s e| INS Sa|jalsawl}
sajgnbua sa| suep aswudxa dNARdWOd BT

dIV103T N - LY3anv 'd

©Bale 0IN3 3Y) IO} [9POL-0I0RW [[WS B :JZN
1HO4ANOW "9 - S3ldvd
-O0vddva ‘A - 13NNO4 X - Add43d ‘O-'d

¢ SaWWa) S9)|
19 sawWwoy Sa| anud safeleles sayebaul sa| Ins
joedwi [anb : sawly s8] suep a[edlpuAs aouasald

1113d 'd - dIvI03aT '\

06 S9guue Sap ul
©| & 90uUel4 | 9p SBI 97 ¢ S9||SNPIAIPUI SSUUOP
op Jed e sasees sap assieq e| e saupibu
9p 9oULISIXd,| 9OUSPIAD UD dPeW  Uo-Inad
3AvOdNO4 'N - d4N0JsIg 'd

uolFeWIWOSU0d ap Juswanodwod 1

uonedo|e,p anbiweuAp ‘sabeusw sap aujowred
1H4O4NOW "9 - A4439 'O-'d

ap  Xioyd 19

066T S99UUR Sap SIN0D
ne |reAel} np a)Anonpold el ap Juswassiualel a7

N3IIHYN
‘" - 3AvOdNO4 ‘N - A4439 'O'd - NOdvd 'H

¢ 2I31Ied ap

uy Ua 3||9-1-aulP9p SaLees sap duAnonpoid e
auAnonpoud 19 alrefes ‘aby

NOd3YD 'd - 1438NV 'd

aAld Ina)0as 9| suep sue
ajuenbuid ap snid ap sguefes sap uopenys e
ld3danv 'd

020z uozuoy,| e anbjwouodg-oioew uondafoid
aun : souessiold 19 sanbiydeiBowsp suonnjonl
14O4NONW ‘9

-dlV1'N - dI09349 'S - 3AdvodNO4d ‘N
-NOAOYH3A [ - Ad439 'O-'d

200¢ - 3S3Q ®| 9p S9NANde Sap uejlg

266T

-986T 9pouad e| Ins asAjeue aun : sasieduely
sa|jauisnpul sasudanua sap uopesijeuolyeulaul
10 siodwa,p uoponisap ‘siodwa,p uoneasd
ZAdVINVYEX 418 dJNODSIE 'd

S9||IaNpIAIpUI S9UUOP
op Jiued e uonewnss aun : sasreduel) sesudaliua
s9| Jnod anbugydsowye uonnjodsp ap 02 97
AANVHT - 439DNIA3IE 'N

saywi| 18 uoneiaid

-19ul :sked sep anAnnedwos ap sadlpul sa7
109349 'S - 134NVIA 4

sjuejud

saunal sap opieb 18 auuIWY} [reAel 3P BIJO
33909-14390d I - ONV19 371 °'d - INOHO 'd

¥0/70029

€0/70029

20/70029

T0/7002O

T1/€0029

0T/€0029

60/€002¢9

80/€0029

20/€0029

90/€0029

S0/€0029

¥0/€0029
€0/€002O

20/€0029

T0/€002O

91/2002¢9

S1/20029

yoeoidde uonejnwisoioiw

VvV - awayss uoisuad 103109s ayeaud youaly
ay} ul sisAjeue [euonnquisip [euonelauabenu] -
uonejnwiso.oiw Jed ayosoidde aun

- 9Aud nNp saleles Sap alenal ap SwW)sAs 9| suep
a||auuonesguabenul uonnguisipal e| ap asAleuy -
AINIONIA 'V - LIVHTIVM '3

uonionpoud ap sinayoe}
S9| INS SUOISUB) 18 [leAes) ap sdwa) Np UoRINPYY
dIv103T N

2ouel- | Inod uopeuLp SUOISIAYIH
aiH 4

91aiAned ap Sall0s-S99.1ud
sap asAfeue aun : snuanal seq sap anbjweuAp e
W3AOZ 'd-T

6661 aleljiwey

BII0ISIH 19 /66T Salalue) 19 saunar sajgnbus
sep sanssI suonewnss sep  uosiesedwod
aun - aunRsag uoleINWISOIdIW  |p  dlgpow
3] suep sanbiydeibowap suswauodwod sa7
339089-143490Y ‘|

¢ aimouoluod

ap salgnbua xne sasudanua sap sasuodal
S3| Xnalw ne s|-juawnsal uoluido,p Sapjos saT
alH 4

S39ULeYD SaLISS ‘ajuapadid
oguue,| op xud xne no axy aguue aun,p
xud xne seydwod : xneuoneu so)dwod Ss| suep
BWN|OA 9P SUONOU SBUBIYIP S3| INS SUOIXBYRY

d3IH1Y39 'd-'C

3INILS3A Uone|NWISoIoIW
ap olgpow np aple| B ISSI|IBIA ddURINSSE,P
[eJ9u9D awibay NP SaWI0R. SioJ) ap uolenfeAd

13vVEIvM '3 - 1OTTIA3S ‘9 - Ifvadva T

anbjwouoda

-oi0eW  8bepPnoq un - asieduel; BWOUOIY,|
INS  uonedIUNWWOD ®] 9P 18  uonewloul
op salfojouyosy  sa|EAnOU  sap  1oed
3AvOdNO4 ‘N - NOAOYH3A T - SIN3ANV 'O

yoeoidde uonouny uononpoid e

U0 paseq dduel IO} SIUSPIAS OLIBWOUOI0IIIN
¢siomdwod Jadeayd 0} puodsal swiay op MOH
ISERINV[CE]]

‘N - 73MO3H "L - NOd3™D ‘9 - 44N03sIg 'd

S193ys adueleq Youald ay) 1o} siseq G6-v¥S3
8yl uo s3d0)s [ended paxy Jo uonewnss pue
(4049) sauas juawisanul ay) jo uonejodonay -

sfeduely xneuoneu

sa)dwod s8] suep Ge-O3S US axy [ended
np |nded 18 4094 ap Salas sap uonejodongy -
1INVHII™E 'O
¢ X0y sap asuepuadapiaiul |1
-1-e A : $9|dn09d Sap UIeS Ne 9)IANJE,P UONLSSSD BT
13vdIvM '3 - LOT111d3S ‘9
TOO0Z - 3S3A ®©| 3p SPMNAIROE s3p ue|ig
sle)nsa. sap askjeue
aun :jeyoe,p JioAnod Sp piepuels ud Jueligey
Jed gid op soleuoneulsiul sanbpspels sa
HYNSIHL ‘A - 93INYIAVL “1-°C - NIINOVIN o
¢ Swueingted sap xud xne nig np xud
np uoissiwsuel) e| suep auWAse aun |1-}-a1sIx3

HIONIATI ‘N - d4N0ISIF "d - SINIANY O

¥1/20029

€1/2002¢9

¢1/200¢oO

T1/20029

01/2002¢9

60/20029

80/2002¢9

£0/2002¢9

90/20029

$0/20029

¥0/20029

€0/20029
20/200¢9

10/20029

LT/T00CO

¢ asieduely a)on10ads aun ‘sawanxs
safe xne 9uANOE,p Xne) Sap uonINpPal e
AYOAID 'd - d3INJNOL “A-'T

« sabeusw
sap usgdoina |aued, np Sed 3| snuanal
op Jaupusfed 1o glaianed | Ins opsoubelq

W3AOZ ‘d-'C

9} pajajdwod uj abueyd aimny
JO sisAjeue uy :alunNsaQg [SPOW UOKEINWISOIDIW
youai4 8y} ul sinoineyaq alydelbowsp Bulepoin
33909-143904 ‘|

Ansnpul Bulnoeinuew
yousi4 Byl Ul [oAs]  wuly 8y e  sisAjeue
ue SI9yIom pajBS SS9 pue pa|s ‘fended
usamiaq  Auejuswaldwod  pue  uonNNISANS

VTIINVIO 'UD - 44N0JSIg 'd

a[euonyeu yjigqeidwod ap 13
9[eds]) 90IN0S 9P SAJeIPIWIBIUI SUOHBWIWOSUOD
anua uosieredwod ap albojopoyidw  duN

INVSId 'S - 3T0A3IN3ANOD '

AINITINVC "D - ¥3IHLY3g 'd-'C

anud

19 21|gnd SINa08s Sap salreles sap uosieredwod
d3INGNOH AT

sallefes seq sa| INS Sa[eld0s sableyos ap
sluawabale,p

syusodsip  sep  slye  sep  uonenfeAd
Z1V1dS3A 'd - NOd3™D ‘9

S3||aNPIAIPUI SBYUUOP INS asAjeur aun : sinajoe}
ap apuewsap 13 [ended np abesn,p 1002 ‘ONjedsi4
V1I3ANVIO "UD - NOd3HD ‘9

a)euial ap saiabeln sgnuue,p
Jyeynoe; ann e uomsinboep spnsodsip  se
13N3ANVO ‘ud 't

0002 - 3S3A ®©| 9p SANANOe Sap ue|ig

apnIIBoUl 19 SNIGISIaARLI ‘B)elIa) B| e Ledaq
10711d3S '9 - NIAIHVIN '

erep |aued Buisn Juawssasseal [eauidwa

uy :[apow ymoihb mojos pajusawbne ay) Bunsal
13SI1017°0 - 3avOodNO4 ‘N

- ddNo2sIgd ‘d - SINIANV 'O

sagbaibe

ue|lq ap saguuop op Jiued B JUSWISSNSIAULP
sjuswapodwod sap onguabolglgy, ap opme
aun ¢ adoun3g ua |I-1-2UUOIOUO) JIPRID NP [eueD 37
J3XMO3H ‘UL - NadNvag v

auanonpoud ap snidins np uoniJedsi 18 uonnjoAg
FHIVNIT-NNVHE ‘|

¢, sawo|dip-uou xne Issne a9
-1-anyoud 10jdwa,| Bp douessiold Bl ap asudal e
oldanv ’'s

umoib 4ao jo usw
aInseaw ay} pue AWou0da mau ay] -
dld Np 99uess|0Jd e| ap
INSBW B 18 3IWOU0IY S[|]SANOU B -
43711IN031 4

erep Auedwod [enpiAipul uo

paseq uonen[eAs ue :aouel4 ul uonezuaindwo) -
sa|[enpiaipul saguuop ap Jnted

© UOIeNn[eAd aun : aduel4 U uonesiewlo] -
T3XO3H 'YL - NOd3dO ‘9

9T/1002¢9

ST/10029

YT/10029

€1/1002¢9

ZT/10029

T1/1002¢9

0T/1002¢9

60/T0029

80/10029
L0/100¢O

90/1002¢9

S0/10029

¥0/10029

€0/10029

¢0/T00¢O

T0/T00CO

€T/0002¢9




sanbiignd sanbmjod
ap uonenfeAg,| Inod sanbLigWouodd SaPOYIDN
AHOAID 'd

¢ salresodwal srenuod sap 1oedwi |anb : aAioe
aIA 9p INGIP Ud sajjpuuolssajold salloafen sa
QYOAID 'd - 00Sv19 'S

19sereq aakoidwg

-1akojdw3 paydrew e wolj SISYIOM SN awlL
-|INd Yyoual4 UO 32USPIAT - SUOISOJ [edIYdIeldIH
pue safepy ul saoualsylg uwbuQ  [euoneN
139N0d [ - LadvHY393v ‘o

sasfeduely sasudanua sap aj|rel
| Ins 10edwi : sgLeles 0G 18 0Z ‘0T 9P S|IN3S S8
H3INMVYAIHD V-'d - ANVYN3E-1030 'N

[9bu3,p
saginod sap asAjeue,| auoddenb 8) ¢ aouelq
ua A | 9p IN02 NP UOHN|OAY,| 8P JIoAW ‘OdI, 1

NIANOD '3 - 24310 'I-'N

SIUBISUOD X1id B SOWN|OA J9AE UOISIOA — T SWOL
000¢ dseq Ud dWNss9l IONVSIN 3|Rpow 37
NOWIS 'O - NI 'O

ejeq |aued Buisn suopesyoads
9AI4 Jo uosiredwo) e :S|apolA ainupuadx3 yiesH
aNvdg3d ‘L - S3IZ3Ava 1 - ANog1v ‘A

ouel4 U gld np 9||911SaWII} SOUBSSI0ID 8| 3p
1991 sdwa} ua uoisiARId ap 3212193 UN - SAISINI
sindjen sap sSauds sap 19 saglgnd sinajea
saJgiwald sap saugs sap sasredwod sabejueny
Y3IAONIN D

apel] Jo sulbley aAIsualxg pue
AAISUa)U| 8y} uo punoi Aenbnin ayi Jo 19843 ayL
INNVIV] ‘D - ONONg '

sanbiwouo290I21W S83UUOP
Jed ayooidde ‘ssinofe insea e ap abeued
NILNVNO 'S - QHOAID "d - 10S394ve "A

¢ Bunsay ap sainpaooud s9)

1a)10|dxa JUBWIWOD : dYdNeqWa,| B UoeUIWLISI]
1073HLVY
1advHy3g3v o

ereq Aouanbaiq paxin

Buisn Jojedipul  BulydIMS-AONIeN  SAENEND
© 9duelq ul sawibey olwouody Bunosiag
1377V1L 4 - Icvadve ©

- 3F¥3Ionod ‘a4 -

€002 Ua abeusw

ap ouobales Jed ajeuoneu aygeldwod el
ap sabeusw sap a1dwod np uonisodwodgp aun
ANVYNAVY '3 -d3I1dAIV13T’S

- NV3SS3d ‘N - SFTVSNOD 'O - ANVTI3a 'A

punoifxoeq [eon8108Y) Bwos :Aljiqeurelsns
0} sayoeoidde Jayio pue sbuines jau paisnipy
SNOYUVIN ‘A - XNIHOVD 31 °C - LIHONVIE 'd

ENIE)
Buo| e ajenusiod aouessiold 19 ajosad np Xid
NOWIS 'O - N3NOITNOd "I - ANNVIVT 'O
sabeusw sap

sanbngbisug suonewwosuod sap xiid-sguonseld
SNOAVIN 'A-D4310 '\

sasleduel) saguUOp INS asAjeue aun : suajsuel
ap xud 12 oueosy ‘adnoibenur  9218WWOD
ITIVAVHYEIS 'S - 43 T1dSVYH 'S - NILNVNO 'S

80/0T0¢9

L0/01029

90/0T0CO

G0/0T02O

¥0/01029

€0/0T02O

20/0T0ZO

T0/0T02O

ST/60029

¥1/60029

€1/600¢9

Z1/60029

T1/600¢9

07/60029

60/600¢9

80/600¢9

£0/600¢9

219nbua,p S8UUOP SBp B SIUOHUOD B1IDWOUO0IY,|
ap uonsanb ajjpuIR)g,| NO "¢ Jasgpuod [-ineH
IT1N3IO4LTINVH.A X - SAIZ3AVA 1

snidins ap saidwod sa| Jed aysoidde aun : 800z
© 0G6T 9P 22UESSI0Id B] ap sunyy sap abeyued a7
NOWIS ‘O - ¥3INNOId 'V-'d - INNVIVT 'O

¢ dlqess [ojdwa,| 1o
paidayorew no addeln : sairelodws) sjeiuod sa
H3ANTIM 1 - QHOAID 'd

ejeq Youal4 uo sishfeuy swil-[eay v

LUymoln 4dao bunsessioo ul djgH sadInIas

pue Ansnpuj ul sAaning Aouspua) ssauisng oq
H3IAONIN "D - 3SSNOY-13XY3 'H

ajewld

ssaulsng youal4 oyl jo Joyedlipul AlYuow Vv
HIIAONIN 3[1I8ISHYD - TIAVTO 1uaIneT

1,002-6V61
‘aouel4 ua aginofe InafenA | ap abeyed a7

Y3INNOId 'V-'d
adAjojoid un : |reAes) np aydJew o] JBINWISOIDIN

NOHONvVEdvd 37 °L
- 13HONVTd 'd - 137dvd '

S8||anpiAipul

saguuop Jns  anbuidwa  ayooidde  aun
uonn|ong

uos ap 19 ang-ualq np sayuesodwod sa| JasAfeuy
VS4v O

aouel4 Jo ased
aus :Apiap|3 aus jo Burag-lloM pue Andss [eos
13IVHIVM '3 - 43904 'IN

uonIsuB} 133w Joge)
Youdi4 dU} UO Paseq S0USPIAS SWOS ¢SIHLOISIY
J9/ew Joge| 8InNdssul 0} PaIUOUOd SI OYM

1073HLVY "d - NIANOD '3 - Add439 '

nuiuod ua Jnayedipul un sed ayodoidde aun

1 9JUBI4 UD S9JIAIBS SB| Suep 18 algunioejnuew
auisnpul| suep anbiydeiboab  uonenuasuod
NOSSNYD 71 - LNVIYE 'V - 137dva '

¢si1abla Aq paosyy Ajjeay sadld aly
NINVC 71-NILNOG "X

weiboid

Q9juelEND UBOT UYdoudl{ ¥ WO SJUSPIAT
- sjulensuo)  wpal) pue  diysinauaidanugy
HVINS3IHL 'd - ¥43vds 'd - 394v131 0

¢ 9|gerdwod ayosoidde
aun 1p anb : siojdwa,p xnj} 19 UoNeSsIeUOHRUIBIU|
NOSSNYD "1 - L3HONVE 'd - 137d4va '

¢ suope|al sa||anb : aAnoe aIA ap aj9kd
np uonewlojp 19 sanbiydeibowp suonnjony
JANOW3TLNOL 4 - L1IHONVTIE 'd

asleduel) a0ualadxa,| NS IN0JaI 18 SaWsIULBIAW
xnedpuud : sanbiydelfowsp suoposfoid  sa
O11vO 314 - LIHONVIE ‘A

sasfeduely

S9||9NPIAIPUI SSJUUOP INS UoNeWISS : sasldalua
sop guAnonpoid 18 uonespwolbbep ssiwouod]
INVI™E 'V - 10S394dva "A

pue|jes) 107 ay} Wioj ddUPIAT

S921id Uo suonenbay [re1ey Jo s1oay3 ayL
4943A "1 - NILNO4d "X - 44dN02SI9 'd

90/60029

§0/60029

¥0/60029

€0/60029

¢0/600¢9O

T0/60029

€1/8002¢9

¢1/800¢9

T1/80029

01/800¢9

60/800¢9

80/80029

10/80029

90/80029

S0/800¢9

¥0/80029

€0/800¢9

20/800¢9

sanbjweukp

nad srew sagelual :sasieduel JNd SO
14v2Id 'O

uigny ap [esned sjapow Np aiped

9| Suep uoneneAd aun :ues U [elow B3|y
NOd3dD '9d - ANOTTV ‘A

¢ sluawassl|qels.p

suoneald s9| 1 alejes 1ojdwa,|
IS sjpya s|enb :saureqin sayouel4 Sauoz
aydvTils 'd - LOT13HLVY 'd

[reAel) Np 83.np e| ap a|dwaxa,|

ruonoejsies  op  sajgqeneA  sa|  Jajaidiswl
VsS4V 'O

souely
10} speq :9P9AD 8y Byl Jano  uopdwinsuod
1ONISSIOg T

19MIIN 21BIST [eay YdUudi4 Sy} WOI) USPIAT
JUBWISaAU| 81el0dio)) pue anfeA [essre|0d
HVINSIHL 'd - ¥43VvdS 'd - ASNVHO 'L

yoeoidde adAl 39sQ e :90ueIq
ul s)ooys aoud |10 03 asuodsal Bulbueyd ayl
NOHONVEYvE 37 'L

9oueRI4 U JnalRdns Juswaublasua,|

ap uoneseIoowp 1 uoneolisse
NVAVL "D - ANOG1V ‘A

uawexagl

un : aduel4 US 3IANSD,p-Urew ap 313 lojdwa,p xnj4
14v2Id 'O

¢ 9sreduely 9oUeSSI0I B|
ins ajonad np xud np suoielea sap 1oedwi [and
NOSSNHD 1 - 1374va '

auuaadoina uosieredwod aun : jreaes)
ne uonoejsies 19 gues ‘ayenal el e uonendsy
aNvdd3d "L - 13HONvV19 'd

glues ©| ap Seo 9|
: UoedNPY,| AP SaJlLIUOW UOU SJUBWIAPUAI Sa]
NIINOIT 1- ANOGTV ‘A

aleueles anbiweuAp
1o sojeuosed  suonesnod  ep  suswabaly
d3vyds ‘d

(0002-£66T) sadno.b sa| suep uoddns sp
S9UAINOE Sap splod 10 aBenuaVAI ‘UoIRIYISISAIQ
14dvOld O - Z3TVZNOO 1

uoisioap
uoneoo| sjueld uo saxel [edo] jo oedwl 8yl
advTils 'd - LOT13HLVY 'd

sasudanua

s9| suep sofeuejes sayeboul 19 suAnonpoid
alus uoneRs ¥ op uopeldidiguips  aun
XNOY 'S - 19NOA 'V

¢ Sa|lanpiaipul sasuodal sa) Jaigpuod [I-ine4
uojuido,| ap auoayL

1dvdd3d4 'N - Nvig 'O

¢ anbiBojouyda) a1anuoly el e Sa||9

-juos sasreduel) (sajlauisnpul) sasudanua sa7
ERcLAENINe)

sabe sina||lenel) sa| zayod |lenel)

np ayjiqiuad B 9p aydldwi IN0D UN,p UoKRWNSS,
VsS4V 'O

T0/800¢9

¢1/L0029

T1/L0029

01/L0029

60/.0029

80/.002¢9

£0/L00¢9

90/.0029

S0/L0029

¥0/.0029

€0/.002¢9

¢0/,0029

T0/L00¢O

GT/9002¢9

¥1/9002¢9

€7/90029

¢T/90029

T1/900¢9

01/900¢9

200¢

-y86T : Sasieduely sasudanua sap [ended np 100
np 8|geldwod uoneneAs,p albojopoyidw sun
NILNVNO 'S - NILNOg "X

sue ZT ns a|jainjonns askfeue aun

saureuapred xnedipund sas ap 19 aouelH

®| ap uoneuodxs,| e Ssegsedwod SadUBWIOMAd
ITIVAVHYEES 'S - NIASONV.T 'O - @dv IS 'd

alpejew Jnod sasuasqe
S3| Suep |eAel} 8p SUOMPUOD Sap 3ol 7
QYOAID 'd - VSdV 'O

ereq ASAINS [aA3]-WII4 YIm ymoio indino
Buumoenue ayl jo Bunsedalo4 osuswereduoN
JH3IAN0Y 1-NVIg 'O - NvIgd 'O

sadA sanbiydeibowap
So0yd  sep e suopndoeal 1@ sanbnAjeue
soloudoid  ‘sabeiyiydo :ouenal ap  SaWISAS
sop  sawondwi  sjuswabebuap  sinaledlpul

QYvdANO '4-C - 1IHONVIE 'd

£101paid sjapow 211}aWOoU023019BW Op Jeym
uawAojdwaun pue abueyd oydesbowaq
1073HLYY 'd - QIVHANO '4-'C

sallefes sa|
19 9uAnoNpoud | Ins S)aya : sasudanua ss| suep
anunuod uonewIo} €| ap uaredde Juswapual a7

YHOWNVYZ ‘'d- NOd3dD 'd - L439nv 'd

2oueIH UD sa||9zeb sa
14voId 'O

¢ SUOIN|OAY S3||eNb : SaWWBY 18 SaWWoYy
o5Ud 10aIp NOJp op aduenal ap salleds)
AOY43d09 'd - Nv3L344Ng 'S - 1INNO4 'O

sasudanua saj Jed sauefes xne
o9sion uonedionred e| uns uonenwis ep epnm3
XNOY 'S - INOVYH 'H

aINILS3Q
uopeinwisoIW  ap ajgpow 8| suep sanbiyd
-elBowgp Ssjuswapodwod sap uonesiigpow e

33anaw

asfeduely UoHPa,| O SkeynNsal

sialwaid 19 uoneuasaid :JYYHS aenbua,q
13770d "d - NONDYNOA ‘d

-dNvY83d 'L - 13HONVYI9 'd

uosiedwod uedlaWy-0duel € Jo
Sjuswsale awos :0g abe Jaye 1dxew Inoge| ayL
Nv149 'd - L13HONVY19 'd - 1434nv 'd

alaunioenUEW
uononpoid e| ap uoisiaaud el ap ajdwex3g
: sanbiwouodgo.ldew uoisirgid 18 ainjouoluod
ap salgnbua xne  sajEnpIApul  sasuodoy
14VHH3d4 'N - 3SSNOY-13MHE3 'H-NvIig 'O

fexds uonepu

SA 19BJel 9|qIpald YSN ayl pue aoueiq Ul
uoneyul Jo [9pow BUIYIIMS-AONIe Salels-om}
Z113H 9

renb nad/sayirenb » sjgpow un,p yodde
: saurefes-xud ajonog 18 abewoyd
NIAIONV.1 'O - Ad439 'O-'d

‘ausnpul |
suep SJUSWIASSHSAAUI S| INS  8Injouoluod
ap algnbua,| suep suoISIARI SBp INdYedlpul un

sasudanua sap JUBWSSSAAUL| JI0ADId
1dvydd3d ‘N

60/900¢9

80/900¢9

£0/90029

90/90029

S0/90029

¥0/90029

€0/900¢9

¢0/900¢9

T10/90029

97/50029

ST/500¢9

¥1/S500¢9

€1/50029

¢1/S0029

T1/50029

0T/50029

60/50029




SMO|4 qor pue sajndsig Joge]
1S0dd O - ZYVINVYM 'd - 3SSIVHd 'H

sayebaibbe Apauenb payuij-ureyd 1oy sanssi 1ayio
pue ymoib 0} suonnguiuod aapppe Bunndwod

IVNOS 'H -
H3IINNOSSIOd 'V - @4vSSNO4d [ - ANVYNYY o

uoiSsa09y
1eaI9 Byl SouIS dduel4 Ul BdoudlISdY abem
JISDIS ‘N - ANVHO '\

- XN3Adv1 'd - ICVaydvd * - L43vN3dny 'd

¢ abejuenep sj|-jusubreds snuanai siney sa
FHOUVIAVT 'd - ILNIGHVO 'd

uonewnss,p
SOpPOYIBW  S9P  UOZWOYp IN0} un i 0Ind
2U0Z UD }9 douel4 UD BjPRUdlOd BIUEBSSI0ID

LNVLINOW 'V 18 NIINOAT'W

a|dwex3 youai4 ay) 11010as
[eluay ayr uo saipisqns BuisnoH o 1oedw syl
NIIATHL "D 18 ANFHLIT-NIVISIEO O

¢ION 1o
Buipuig :siuawainbay [ended pue ymols Npaid
JAVT 'O - INNOEAV1 'O

£SIUBWISaAUI ADUBIDIYD

ABloua U0 SaApjuLdUl [eJSY O} Spjoyasnoy
ale aamsuss MmoH ‘dn jeay a8y Buminy
XNOJNVI 'V - NOHDINIG-NISSNVA '-T

S|9POIN 921id JIUOPaH dUlBwerediwas
pue oueweled Jo uosuedwo) v :sadld BuisnoH
uo sanijioe [ewsnpul snoprezeH jo 1oedw| ayl

AASSOLVYH 'V - AWTFHLIT-NIVISIED D

uolsuad ap Juejuow np EIBE]
Sa)le}al Sap saWI0jRl sap uoneoldde,p sauepon
ly3anv 'd

896T sindap aouel4 ua 9Ald INajoas
Nnp xneLefes snuanal Sep SM[I1e|0A B| 8P UONN|OAT

INIVO "W - ZONYVHD 'd - ANVYN3Y-I030 'N

¢ sabegy 19
suoneuop sa| Jed SaslOAe) S|I-lU0S sasidanua,p
uoneald e| 19 aredpund sduspisal e ap Jeyoe,]

ILNIGHVYDO "9

uonoafoid 19
abeseqal : || alunsaq ajgpow np saiydelbolq sa
ONIdVIA 'V - ONd31 'V - 1373HOvVE '\

¢(0T0Z-086T) @auel- Ul IBIdINW dINNpuUadxd
juswuidnoB Byl Jo uonNOAd pue 3zZIS YDIYM
Y3INNOId "V-"'d - INIOWTT W - aNV310 "D

uononpoud onsawop

JO JUBWISSSSSE By} UO Ssanss! [edlBojopoyiaiN
"0T0Z Ul 9URIH 10} JUNOJDY BH|[BYeS SP|OYISNoH
AOY 'd - Y3INNOSSIOd 'V

SISO 6002/800C 83 J0 35k By Ul sWil4 yduai4
QJISJIS ‘W -394dV131 D
-SI09NAd A - 131100 ‘A - SINNVAVO "A-'d

oueInNsulapun pue ainsodx3 :sialsesiq [einleN
ANWIHLIT-NIVISIEO O

ejep Youai4 wolj aduapliag : Aisnpul

fendsoy ays ui JuswAed paseqg-Ananoe Bupnponu|
ZYWTIA "3 - 43NTIM 71 - NIVAT "4 - INOHD °d

E€T/¥102O

[4%45443]

T1/¥1029

0T/¥1029

60/7T0CO

80/71029

L0/¥1029

90//¥T029

S0/¥102O

0/v1029

€0/¥1029

¢0/v10CO

T0/71029

ST/ET0CO

YT/€T02O

€T/€T02O

¢T/ET0CO

TT/€T02O

Jeale oing
Ay} Ul « wnipunuo) uedsuaslo » e alay) SeM
JAVT 'O

Awouo2s ydsuai4 ay) uo
1oedwi 8Y} pue SYI0US 8y} Jo ainyeu ayj :aoud IO
anvanod 'O - advNy3g 'a-r

sieaA AUy 1se ay) buung 19sen
inogeT youal4 a8yl uo Aujigeisu] Jo UuonnjoAl
1094V 'O - LadvHY393v ‘o

lleAes) np 1o [ended

np ayrenb e] ap ainsaw aun,p uodde, : aduelq
ua sinsjoe} sap sfeqo|b guAnonpoud el Janjeal
Y3INNOId 'V-'d

- LNVLINOW 'V - SINNVEVO "A-'d

¢ 11319 JINd sep

QNANOR,| 18 a9y 9p Ssasuadop s3] Ins aouspldul
ajjanb : anamadwod ap sajod xne uonedioiued e
13avNy3g-13140d ‘A - 09377139 O

aoueuy olgnd
ul sisal Aujigeureisns Jo sjpwi| pue uoneyaidiail
Y3INNOId 'V-'d - NIINOIT N - IAVT D

SaIPISANS 91eP|IYD JO WIOJBI
youai4 ® Jo uopen[ers uy Juonedionsed jexiew
100/e| 9Jewsay J0aye a/ed PlIYd 4O 1S0d Byl S30Q

1094VIN "D - QHOAID 'd

S|opow JlWeuAp 0] papuslxe poylaw ur-moyd
Ayl - sa|qeleA X001s jo uonebaibbesip feiodwa |
Y3INNOSSIOd 'V

¢ awabo| ap suonipuod sa)| Ins 1edwi |anb
10 allelguow abejuene [anb : NTH U JaNgeH
NIIAIHL D

Je19-90edsa uonesiigpow
aunp yodde :gjensusw  8dusanbay  aun
e 10/dw3g algnbua,| ap aanodadsonal uonesinn

H3INNOId V-d - LNVLNOW 'V - NOAOY3A 'L

swioyal
youal4 01 uoneoydde ue :sa 1| uoisuad
21eP-01-pPaNIook JO SUOHNEN[EAS 0IOIW/0IdeW Julop

Z3NIN 371 °S - 1IHONV149 'd

Juawabeuepy

anNuUaAaY JO 8oUdSald By} Ul uonewns3 puewaq
HANTM T

- d3”AI4d d - FTIN304LINVHA X
8002

© 96T 9P JUSWASSSIOEID NESAIU Ne Uonewnsa
aun : sabreyd ap sjuswaba|e 18 |leAesy np 10D
HIINOTE A - NILNVNO 'S - 131100 A

anbLIawWou029 uoeneAs aun : ajgeinp
juswaddoeagp ne  9Ipgp  jodwilp  WPRMO 87
XNOUNY 'V

alunsaQ s|Igpow np apie | e 0¥0c
uozioy,| e saleyauaq sas ap sanbpsiigoeled
sap 1@ Vvdvl @p Wod np suondsloid
>Omd.._.0m_m<_2.o

sue Gz ap Jnone saunal sa)

Ins asAjeue aun ¢ Jajreael) ap saunal sureuad sji
-JuabeIN0J9P YSY 9| IN9SS8IINS UOS 19 |INY 9]
AYVIIA 'V - NIVOHVE 'O

0TOZ 19 066T

Ua SIUBIPYIP SHINQLISIPa) Xneued sap : safeugw
s3| Ins juesodas saliojebliqo  SlUBWAARIRIH
AIVIOIA 'V - 3INNONYT ‘4 - NYINT3AI3 'V

0T/ET0ZO

60/€T02O

80/€T02O

L0/€T0CO

90/€T029

S0/€T0CO

¥0/€T0CO

€0/€T02O

¢0ETd
-¢0/€T0CO

ToeTd

-TO/ET0CO

¥1/21029

€T/21029

CT/2T02O

T1/21029

0T/2T02O

60/21029

80/21029

yoeoliddy uoissaibay sjnuend [euonipuosun uy
:90uRI4 Ul 8BeA\ WNWILIW By} JO 108yF Jano||ids
109dVIN "D - HOAID d - 1advHY3493Y 'd

sreduely ayel1al ap awWiISAS 3| suep uonnguIsIpal
o uoisuad ap Jueuow 8P  sawledsig
1373HOVE ‘N - L434NV 'd

19)ew Inoge| ybnos e ojul Buusius ajdoad
BunoA uo asuspINe Youai ¢uonelaushb pauess v
QYVOIA 'V -ONA31T 'V - INIVD ‘N

9ouRI4 U] 3J9Ad ssauisng
ay) pue abe-Buines| |00ydS ¢J3)ayYs e se |00Yos
AYVIIA 'V -0NAd31T V- INIVD '

Joineyag olwreuAg Bunsa | ¢suononpay
20ld 109dx3  Aposmod  siBwnsuo)  og
H3ANTIM 71 - d319A34 'd

sasudanua sap aouewIoad 19 afeweres anbiijod
131102 'A-dNVYN3E-1030 'N

sauoz asudiaug uegin youai4 ayl Jo
uopelaua9 1sii4 ay) Jo uopenjers wial-Buo v
NIIAIHL "D - NILNVNO 'S - QHOAID d

¢s1ay3 Ay ay) are Jeym
:adoin3 ul Sa101|0d [e9SIH SAIDIISOY
3INDIdVT A - NIVIQEIN D

swuiq

youald Wwloj 2ouUapIAg pue Aloayl :Solweuiqg
uodx3 pue spenuod awdwooul  ‘Buiures
H3I9ONIAV4 'H - ONONG | - LadvHY393v o

01na auo0z e| 1nod anbLigwouodg0loeW

alopow ‘JZIN 9|9pOW NP UOISISA d||]dANOU €T
SNOHVYIN ‘A - 3INDIdVT A

- O3ANYVO ‘N - D930 W - 137dva N

SN[e/snuog, Yydual4 ay} Jo ased
By} :uoeXe | U33I9) JO }09YT [BIUSWUOIIAUT YL

NILNOg "X
ITNIOALINVYHA X

weiboid saureqin

sayouel4 S8UOZ Byl JO UONEeN[eAS Uy :S108yd
juswaoe(dsip pue suondwaxs xel paseq-ade|d
advTlIS 'd - LOT3HLVYH 'd - A4OAID 'd

- QdOAID 'd -

£002 uad 3|iwop e
sauees ap 1o0jdws,| Jnod 10dwi,p 1paId ud 1odwi,p
uonoNpgJ el 8p uonew.ojsuen Bl 8p uoneneAl

AOY 'd - LOGHVIN 'O

wooq
-Ageq 9| sindap suoneisusb anus sayebaul sa
N3NOITNOd '3 - OSNOW "0 - 04310 "I-'IN

8002

19 8/6T @hua anAnonpold €| ap juawassnualel
9] 10 asleduel) dIWOUOIY,| BP UONeSHed) B
AVOIA 'V - 439134HOS 'V

Xneuojreu sadwod Sa| suep Uojasul

Uos 19 XNeosy S9|QJIU0d Sap aseq e| Ins sasud
-9JjU3 SO9p BYNWISSIP DNAIDE,| P UONENeAd,T
1OAVNNY-LOANOT O

S3[apow SIoJ)
op uosreredwod aun : snid 18 sue GG Sap NAIOE,|
Ins sayenal sap sawloyel sap 1oedwi, 1aeloid

13HONVI4 'd - Ad439 ' - 1373HOVE '\
suone.sn||I Ma} v ‘Loday

ISSNO)4-UaS-z)BNS 8yl JO SuolepuUBWILIOdDY
13HONVIG 'A - INIVO 'W-24310 'IN

10/21029

90/21029

S0/2T02O

¥0/2T02O

€0/21029

¢0/2T0¢oO

10/21029

LT/TT0CO

9T/T1029

ST/T10¢9

YT/TT02O

€T/1102¢9

CT/TT02O

TT/T1029

0T/T1029

60/TT0CO

80/T10¢9

L0/T1029

x|

sisAjeue uoissaibal ajnuenb e
¥002-9.6T d2uel4 ul sanijenbaul abep
INIVO ‘W - NIANOD '3 - ZONYVHD 'd

sasielsnpul sAed 1das ap aouess|01 Bl INS 8002
18 /002 @p saJgioueuly suoeginuad sap 1oedw,]
anblwouodd asuo e| ¥ aoueUly BSUI Bl ag
OSNOW 'O -3N93dVT'A

H3INYNO4 'N-C - INONODIHEd "O-'C

s|Ipjs pue abe Aq parenualayip
inoge| :sienew  AysusboisioH
HINSYM ‘N - 43904 ‘N

sagdnolb saguuop ap sed 9| suep aysuabolivy,|
op  SUONESIPOW  SBP  AIAND  Ud  SasiW
12 sglgudold : XNeaAlu-piNW No SaXIW S3jIPowW
‘sallolege SloYe B ‘saxy Sloye e S9IRPON

S31ZaAva 1

a|1o1Wop © saLefes ap lo[dwsa,|
inod jodwip uoOpONPal B Bp UONEN[EAD Bun
1094V 'O

39SQ uonesiigpow aun : 200¢
® Q86T S9guUe S3P S[aINPUO[UOD SI0YD Xne

80€) UlROLIBWIE 18 SiedUel) |leAel) NP SaydJew sa
NOWIS 'O - JVIT7dNO ‘9d - NOHONvVadvg 31 °L

sase) odlweukQq pue dielS ay) usamiaq
Yurq :ereueA0) Areulg suo yum 1607 [euompuod
S3A1Z3AVA 1 - 1advHY3493VY '

saureyd xud B SaWN|OA D9AR UOISIBA - Z dWO |
0002 @seq Ua awnsagl abuesg ajpow a7
N3INOITNOd '3 - OSNOW "O - ANNVIVT 'O

- 3SSNOY-13MH¥3 'H - SIANNVEVO "A-'d

£o110ads-10308s [ejded
uewny juensas-IA S| :sdeb abem ayeaud-olgnd
YINOIAVH "L - Ad4439 "IN

sasfeduely saguuop Ins uonesljdde aun : sajqesab
-ueyoo sadIAIeS Xne sabueyos sadIMBS S8

HO3Nd 4
- HONdNA 'S - NOSSNYD 1 - 137dvd '

inayesijin,| ap apinb
1 Z a1uisaq ajapow np sayelial 20|q a7
H3INN3HO '3 - 13HONV1G 'd

sreynsal siaiwald 18 sanbisugioered sapediound
1Z elunsa@ uonenwIsoIdlW  |8p  J|gpow 97
ZANINAT'S

H3INN3HO '3 - Nv3L344Ng 'S - LIHONVY1E ‘'d

olgnd g16ap puodass np syueublasus

sop sed o7 - ayenas us suedgp S9| Jns
€002 9p 2WI02l €| dp 18yd,| dp uoneneAd aun
3439N04 A - A4d439 ' - NOLvdva ‘N

666T

© 96T 9p doUeI4 US SIBIWW| Sap UOe]UsdU0d
e| e uopedyddy - anbiydeiboab uonenussuod
®| Jainsaw Jnod xnekou e sapoyigw sap uodde,]
aydvlls 'd - LO13HLVY ‘o

siabueng sisiuenop sje) sap assreq el e
sasreduely sasudanua sap uonoeas e

ANNVIVT 'O - ONONg 'l

Auanonpoud

¢ 9suo
e| saide awidl uakow ap douUeSSI0ID 3B
INIVO "W - A4439 "W - NINOITNOd '3
-3N93dVT ‘A - SSNNVEVD "A-'d

90/TT0CO

S0/T1029

¥0/TT02O

€0/T1029

20/T1029

TO/TT0CO

8T/010¢9

LT/0T02O

9T/0T0ZO

ST/0T029

¥1/010¢9

€T/0T0ZO

¢1/01029

TT/0T029

0T/0T029

60/0T029




[opow azan
WwoJj suossa| :sialdnnw [edasy pue SaAIND Jaye]
H3INNOSSIOd 'V - ANOVdINVD 'd

ealy oin3
8y} ULy BoUeIS o} [8pow 3DSA V FZATIN
H3INNOSSIOd 'V - AINDVdNVD ‘9

2ouel Ul sabe Jap|o Je slom 0) Aoedes yiesH

43904 '
1T0dvO '3 - 13HONVIE ‘d

- 1s0dd O -

aseqereq aAnelSIUIWPY
4oual4 © Woiy ddUapPIAT - uopezijenads [eiren
Jo apis di4 8yl :@210AIQ Jaye Aljenbau| Japua

ZV10S 'V - ILNIFgYVO g - L1INNO9 'O

rey paads-ybiH youai4 ays jo 10edw| syl woiy
92UBPIAT :Sassauisng Jue|d-NNN Jo uoneziueblo
feusslul 8yl pue  SISOO  UONEDIUNWWOD
NIIAIHL "D - 39HVI3T "D - ZONYVHD 'd

Juswaal pue 1diadal aduelayul Jo
Builun 8y} ‘UOISIBAR YSIY ¢S8S0 8y} [[SWS 0} W
10OX-S39H03D 'S - ILNIFHVYD 'd

uaistied Jaljigoww,| ap sanbiuopay xud sa7
¢ 9NA 99AR aiqweyd nNo InoY Ins anguaH
SIHINOA ‘W

¢sreak oz ul sabueyo
[eloueuly  spjoyasnoy  youaiq
13H1Y39 1 - QYVYNY39 'g-

sy sew ubiaioy

Ul SalAOW Uedliswy Jo aduewopad 3210 xoq
ay) uo Agend suluo Jo 1088 BANNGLISIPAI BYL
SCIN 3d " - 0937171349 'O

sjoxew ublaio) pue d)ISaWOP Ay} Uo
sajuedwod youalH Jo sasuewlopad paredwo)d
3NNV 'O - INOVAAVO ‘g

- INONODIME "O-( - ICVAdve T

yoIMm  :yieam

90/91029

S0/9T02O

0/91029

€0/910¢9

¢0/910¢O

T0/91029

6T/ST02O

8T/S10¢9

LT/ST0CO

9T/S1029

ajunsaq Jnod ajnpow un,p UOKRINISUOD
‘g|IA 8p Sulos o8p sasuadop Ssep suonosfoid
JIHANSYOVT 9P O - 19NOM ‘W - AVIOD 'O

S9||auu0ISS8}01d0100S Sa1I0HeD SBIUIBYIP SBp
[eureres nuanal af Ins xud sap 18 NAINde,| ap 1943
d31344v1°0 - a4vNyd3g 'g-*

aseD youal4 3y ¢sanfeA Auadold [eloawwo)
ol pazieyded syousg sauoz asudieuz aly
S3IHINOd '

8ouelS Ul Xe)
pappe-an[eA ayj JO d0USPIOUl BWINBY| PUe [enuuy
1OX-S39H039 'S

sasudanua sayad sa| suep
awsy ua 1o/dwa, Ins sanbignd sapre sap 1943
JISDIS ‘N - 13AaVYNY3g-131404d ‘A

¢ SaInsse a.ua saiedsip

saj|enb : ayesnal e ap abe,| 12 algLIed Bp 29INp
®| UO|9S uolsuad ap jueluowW Np uopie|nNpow e
143danv 'd

yeiq, ap anbignd

uonouoj el ap aNANdORINR,| BP SJUBUIWIBIZP S97
N3NdINOd '3 18 ONA31 'V

‘IHOIHOVIAQI 'S ‘NOHDINAS-NISSNVA "W-T

dduelq Us €T0C-6.6T

apouad e| Ins siodwi S04} ap apnig : anbiwouody
8[9A0 ne soledsy senedal sep  saNANSe|]
Mvd W - ¥431344v1°0

20Ul UJ J01RID[2I0E [eloURUl JO BOUBPIAS ON
advNd3d 'a-r
- SY139-ON3HTV ‘A - ANOVdINVD 'd

a||lauuonelguabenul 18 ajjlauuon

-eJgugbisiul sayooidde : anud Insyas g suep
a)enal ap aw)sAS np Juswspual ap saluedsiqg
ONIYVIN 'V - S109Nad A

¢ alpefew

Inod |leAes} ap slaue Sap 9Inp e| INS alpejew
uones|uwapulLp awalsAs np 1oedwi| 1s8 [and
143v93Y "D - 19NOXM '

OVHIIATOS-TIAVAH ‘A - VWITVH N3G 'V N

Auliqow JuswuoiAug [e1pos Buunsea
1439314 'V-AT'L'S

uoifay sied ay} Wolj a3uapIng
:uojedodsuel] dlgnd uequn jo spedwr syl
NIIAIHL 'O - ¥IAVA 'L

sieduely
QleNal ap BWRISAS Np JusWLpUSl Bp SINayeolpu|
ONIYVIA 'V - SI0anad "A

s|apow
foljod  Arelsuow 01 abusgjeyo e Buissalppy
uoirenba 1ajn3 peap Bupjiem ay L

H3INNOSSIOd 'V

¢ N

ap aoueladsa,p sureh sap abeued |anb : ayenas
us 3IA 9p 99InNp 19 alslled us sgssed saung
J1vavyd 'S - 1439nv 'd

1aselep |9A9|-IsWwnNsuod

youalq4 Buisn uopeneas  uy  ¢saseyaind
Jed  mau joedwi uopexel [anj SI0p MOH

371393VN 'H
- ANFHLITNIVISIHO 'O - QdOAID 'd

ST/S1029

Y1/S1029

€T/ST02O

CT/ST0CO

TT/S1029

0T/ST02O

60/ST0CO

80/S10¢9

L0/S1029

90/5T02O

S0/ST02O

¥0/S1029

€0/ST02O

20/S1029

T0/ST02O

ST/V102O

Y1/v1029




	DT2 - Laffer curves and fiscal multipliers lessons from Mélèze model.pdf
	Introduction
	Outline of the model: Meleze
	General framework
	A focus on fiscal authorities
	Budget rule
	Optimizing government: a simplified approach to the Ramsey problem

	Steady state and calibration

	Laffer curves
	Transitory stimuli and fiscal multipliers
	Fiscal multipliers dependency to the model class
	Policy implementation sensitivity of fiscal multipliers
	Fiscal multipliers of other policy instruments

	Permanent fiscal reforms
	Tax hikes
	Increase in public spendings
	Implications for fiscal consolidation

	Conclusion


