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Abstract
We use the two country DSGE model of the Euro area MELEZE developed at Insee to shed a new

light on two standard exercises: structural and fiscal reforms evaluations. The main features of

the model compare with standard tools developed in international institutions and central banks.

Within a range of acceptable calibrations for the elasticities in the utility function, the share of non

Ricardian consumers, and trade openness, the effect on output of a goods or labour market deregu-

lation can be as different as 10 p.p. stronger or weaker. Similarly, depending on the specification of

fiscal and monetary authorities, we present public spending fiscal multipliers ranging from 0.7 to

1.3. Therefore, our results advocate for the extensive use of sensitivity analyses for policy purposes.
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1 Introduction

The evaluation of fiscal and structural reforms has become not only a standard but indispensable ex-

ercise in the DSGE literature and in policy-making publications and reports. Institutions such as the

IMF, the European Commission, the OECD, the ECB, and many central banks have now developed and

refined their own tools and are capable of conducting such analyses in different contexts.

The effects of structural reforms have been documented by D’Auria et al. (2009) for EU member

states and for Italy by Annicchiarico et al. (2013) both in the R&D version of the Quest III model. The

IMF or the OECD have also conducted their own evaluations for Europe (Bayoumi et al., 2004; Everaert

and Schule, 2006, 2008; Cacciatore et al., 2012).

Fiscal reforms or consolidation have also been assessed through DSGE models. In the European

context some work was conducted on the Quest III model (Vogel, 2012). (Coenen et al., 2008) investigate

labor tax reforms 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.

The recurrence and the systematic use of DSGEs today therefore raises the question of their actual

capabilities. Whereas their qualitative behaviours have largely improved and now properly describe eco-

nomic data, their quantitative accuracy is still debated among economists (see for instance (Schorfheide,

2011) for a summary of current DSGE weaknesses).

We study the results’ dependency of fiscal and structural simulations to various specifications in

our DSGE model to assess their capability to provide meaningful quantitative insights. In particular, we

focus on crucial calibrated utility parameters and on fiscal and monetary authorities modelling choices.

We also study policy schemes based on welfare analyses both at the steady state and along the transi-

tional paths.

The model MELEZE used in this paper (Campagne and Poissonnier, 2015) features the standard

modelling choices of the two country monetary union literature. The core of the model for each country

is inspired by (Christiano et al., 2005) and (Smets and Wouters, 2003, 2005, 2007): firms and consumers

maximize their objective (utility or profit) by interacting on the goods, labor and capital markets with

both prices and wages rigidities introducing neo-Keynesian features in the model à la (Erceg et al., 2000).

The model also integrates risk free assets to ensure an intertemporal trade-off and real rigidities on the

capital market. In addition, our model builds on academic works studying monetary and fiscal policies

in monetary unions (Galí and Monacelli, 2008; Benigno, 2004; Corsetti et al., 2010) by introducing capital

markets.
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We also introduce non Ricardian households as advocated by (Mankiw, 2000), a feature which is

crucial for the reaction of private consumption to public spending (Galí et al., 2007), and therefore a

priori crucial to the size of fiscal multipliers. In addition, we introduce government spending in the

utility function, to generate Edgeworth complementarity/substitutability between private and public

consumption as advocated by (Fève and Sahuc, 2013).

Moreover, we introduce in our model public and private debts exchanged on a union wide financial

market both at steady state and out of equilibrium. Beyond public debt, 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 depart from traditional budget rules behaviours used in the literature, and derive

a forward-looking optimizing behaviour for the government.

All these modelling elements are generally embedded in large scale models developed in central

banks and international institutions among which are GEM at the IMF (Bayoumi et al., 2004), NAWM

at the ECB (Coenen et al., 2008) 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). Whereas these mod-

els sometimes also consider both tradable and non-tradable goods, heterogeneous agents on the labour

market, or endogenous growth, we choose to simplify our model and do not consider these additions.

The outcome is a model tractable enough to be fully linearised by hand. We are also able to solve for

the steady state of the real variables in levels and carefully account for all the steady state restrictions

imposed on the parameters of the model.

We replicate two different settings: France against the rest of the Eurozone, and a symmetric calibra-

tion for the Euro area. We carefully calibrate our model based on the standard DSGE literature and as

to match National Accounts data for endogenous variables.

In a first section, we study the long-term impact of mark-up reforms in both the labour and goods

markets. In particular, we provide with a detailed analysis of the underlying mechanisms implying

gains in production in the long-term. Our results compare with stylized facts obtained (Blanchard and

Giavazzi, 2003).

Comparing numerical simulations with those conducted in (Everaert and Schule, 2006) gives very

diverging results regarding the size of output gains. Whereas the absence in our model of additional

rigidities and of a distinction between tradable and non-tradable goods may partially explain these dif-

ferences, we show that the quantification of deregulation gains is uncertain and crucially relies on the
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calibration of the model. For calibrations of the households’ utility, the degree of trade openness and

the share of non-Ricardian agents within the common literature range, we generate variations in output

up to 10 p.p. stronger or weaker than our baseline scenario. In particular, the Frisch elasticity accounts

for most of this variability.

In a second section, we study the effect of temporary or permanent fiscal reforms. We simulate in-

creases 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 re-

sults provided in (Coenen et al., 2012), and to the French macroeconometric model Mésange developed

at Insee (Klein and Simon, 2010). We find that our model gives comparable multipliers for temporary

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.

All in all, public spending fiscal multipliers can range from 0.7 to 1.3. Cuts on distorting tax rates

provides lower multipliers, and can even be negative in particular cases (corporate income taxes and

labour income taxes) when the government adjusts its spending to limit the induced deficit. Coordina-

tion across countries leads to larger fiscal multipliers.

In response to permanent spending shocks financed though lump-sum transfers, our model provides

weaker long-term multipliers yet comparable to (Coenen et al., 2012) results. This weaker response stems

from the negative wealth effect implied by the necessary financing fall in transfers.

In all, our results raise questions on the ability for current quantitative DSGE models to provide ac-

curate quantitative estimates for economic policies. On a less pessimistic note, in the conduct of policy

analysis, one should therefore be very cautious to properly assess the dependency of the results to the

specification of the model, and provide detailed sensitivity tests.

The rest of the paper is organised as follows: in Section 2, we present the main agents’ behavioural

equations. In Section 3, we give a short presentation of the calibration of the model for France. Section

4 and 5, respectively study mark-up reforms in the labour and goods market, and the size of fiscal

multipliers in our model. The non-technical reader may skip Section 2, whereas the very technical one

may refer to the forthcoming companion paper.

2 Outline of the model: MELEZE

This section gives a short presentation of the main features of the model namely: a neo-Keynesian

model of two countries in monetary union, comparing with standard tools developed in international
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institutions and central banks. This exogenous growth model includes both Ricardian and non Ricardian

agents, optimizing firms and governments. Nominal rigidities are added on price and wages in a Calvo

manner, and real rigidities are introduced on labour and goods with monopolistic competition, and on

capital though adjustment costs. A more detailed description of the model, the first order conditions, of

their steady state and linearisation is given in a companion paper (Campagne and Poissonnier, 2015).

Table 8 and 9 at the end of the paper give the full description of the model notations. As much

as possible, we keep standard notations throughout this paper (C for consumption, W for wage...). A

superscript i ∈ {1, 2} whether on an aggregate or on a parameter refers to the country. Subscripts are

used to specify an operation related to the variable (e.g. habit on consumption or labour), in particular

Ci
j refers to consumption in country i of good j produced in country j. Upper-case letters refer to aggre-

gates while lower-case letters refer per GDP unit aggregates or sometimes when we want to emphasize

individual variables (wage, labour supply and output). Throughout, τ is the index for a generic house-

hold and ε the index for a generic firm. R and NR superscripts relates to Ricardian households and non

Ricardian households.

2.1 Households

The model consists of two countries populated by a continuum of households. Households τ in [0 . . . nN]

live in country 1 whereas households τ in [nN . . . N] live in country 2. For tractability we also denote

n1 = n and n2 = 1− n.

Consumption and investment

First, in each country, a fraction (1− µi) of these households is assumed to be Ricardian, that is not

financially constrained. These agents hold financial assets, capital which they lend to domestic firms,

and shares in both real and financial intermediation firms. As such, these Ricardian households arbi-

trage between consumption and savings, capital and financial assets, as well as between consumption

and leisure today.

Each Ricardian household τ maximises his intertemporal utility, non separable in private consump-
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tion, labour and public spending:

max Et

∞

∑
T=t

βiT−tUR,i
T (τ)VR,i

T (τ)W i
T

with UR,i
t (τ) =

1
1− σi

c


CR,i(τ, t)

(
Ci

t−1

niN

)−hi
c
1−η


1−σi

c

VR,i
t (τ) =

1− κi(1− σi
c)

lR,i(τ, t)

(
Li

t−1

niN

)−hi
l
1+σi

l


σi
c

W i
t =

[(
Gi

t

(
Gi

t−1

)−hi
g
)η
]1−σi

c

(2.1)

subject to the budget constraint;:

FAi
T(τ) =

(
RT−1 − ψ(

FAi
T−1

Pi
T−1ȲiTrT−1

)

)
FAi

T−1(τ) + wi
T(τ)l

R,i
T (τ)

− CPIi
T(1 + νc,i

T )CR,i
T (τ) + (1− νD,i

T )Di
T(τ) + (1− νFD,i

T )FDi
T(τ)

+ Φi
T(τ) + (1− νK,i

T )CPIi
TrK,i

T Ki
T−1(τ)− CPIi

T(1 + νc,i
T )Ii

T(τ)

(2.2)

Ki
T(τ) = (1− δ)Ki

T−1(τ) + εi,I
T

[
1− S

(
Ii
T(τ)

Ii
T−1(τ)

)]
Ii
T(τ) (2.3)

where Et, βi are respectively the expectation at time t operator and the discount factor; σi
c is the

inverse intertemporal elasticity of substitution; κ the weight assigned to labour in the utility function

and σi
l the inverse of the Frisch elasticity. hi

c, hi
l are the external habit formation (on per capita level) pa-

rameters on consumption and labour. CR,i
t (τ) and lR,i

t (τ) are respectively the consumption and labour

supply of agent τ in country i; wi
t(τ) correspond to the wage. FAi

t(τ) is the asset holdings at the end

of period t while FAi
t is country i aggregate level of private financial assets; rt is the interest rate set by

the monetary authority in the union; ψ is a debt elastic interest premium1. Di
t are the dividends paid by

the firm to its owners, whereas FDi
t are equivalently the dividends paid by the financial sector. Φi(τ, t)

is a lump-sum transfer from the government. Lastly, νc,i
t and νk,i

t are the tax rate on consumption or

value-added tax (VAT) and on capital income revenues.

In the capital accumulation equation, Ii
t(τ) is the investment level with an adjustment cost2 S

(
Ii
T(τ)

Ii
T−1(τ)

)
1As advocated in (Schmitt-Grohé and Uribe, 2003), this premium is mostly introduced to ensure the closing of open economy

models.
2See (Christiano et al., 2005; Smets and Wouters, 2003, 2005, 2007). We assume that S(1) = 0, S ′(1) = 0 and S ′′(1) > 0.
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depending on previous period level of investment, and Ki
t(τ) is the capital stock of Ricardian households

depreciating at rate δ. As a result, households pay for the full investment allotment Ii
T(τ) and a share

S
(

Ii
T(τ)

Ii
T−1(τ)

)
is lost in the installation process. εi,I

T represents an exogenous shock to this cost.

Note that investment goods aggregate both domestic and foreign goods, but installed capital is

assumed to be immobile across countries. As a result, the returns on capital do not equalize across

countries.

The first order conditions yield the following Euler equation, investment decision and Tobin’s Q:

βiEt


U ′R,i

t+1(τ)V
R,i
t+1(τ)W i

t+1

U ′R,i
t (τ)VR,i

t (τ)W i
t

Rt − ψ

(
FAi

t
Pi

t ȲiTrt

)
Πc,i

t+1
1+νc,i

t+1

1+νc,i
t

 = 1 (2.4)

1 =qi
t(τ)ε

i,I
t

(
1− S

(
Ii
t(τ)

Ii
t−1(τ)

)
− S ′

(
Ii
t(τ)

Ii
t−1(τ)

)
Ii
t(τ)

Ii
t−1(τ)

)

+ βiEt

U ′
R,i
t+1(τ)V

R,i
t+1(τ)W i

t+1

U ′R,i
t (τ)VR,i

t (τ)W i
t

qi
t+1(τ)ε

i,I
t+1S

′
(

Ii
t+1(τ)

Ii
t(τ)

)(
Ii
t+1(τ)

Ii
t(τ)

)2


(2.5)

qi
t(τ) = βiEt

{
U ′R,i

t+1(τ)V
R,i
t+1(τ)W i

t+1

U ′R,i
t (τ)VR,i

t (τ)W i
t

(
qi

t+1(τ)(1− δ) +
(1− νk,i

t+1)r
k,i
t+1

1 + νc,i
t+1

)}
(2.6)

where Πc,i
t+1 is the inflation of the consumption price index in country i.

On the opposite, the remaining fraction µi of non Ricardian households are financially constrained

and do not hold any assets nor shares in domestic real or financial firms. As in (Campbell and Mankiw,

1989), these non Ricardian agents follow a rule-of-thumb given by their budget constraint:

WNR,i
t (τ)LNR,i

t (τ) + ΦNR,i
t (τ) = CPIi

t(1 + νc,i
t )CNR,i

t (τ) (2.7)

Labour supply and wage setting

Labour is assumed immobile across countries and both types of households provide labour on mo-

nopolistically competitive market. An employment agency aggregates labour supplied and provides

firms with an homogeneous bundle. The relationship between total demand for labour and each house-

hold supply is a function of the demanded wage over aggregate wage (Equation 2.8). In this context,
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households are paid with a markup over their marginal productivity.

li
t(τ) =

(
wi

t(τ)

Wi
t

)−θi
w Li

t
niN

(2.8)

In addition, wage stickiness introduced through a Calvo wage setting, each households resetting its

wage with an exogenous probability (1− ξ i
w).

Linearising the first order conditions around the steady state yields the following wage Phillips

curve, with X ∈ {R, NR}:

R̂W
X,i
t − R̂W

X,i
t−1 + (Π̂c,i

t − γi
wΠ̂c,i

t−1) =

β̃i(1 + g)
(

R̂W
X,i
t+1 − R̂W

X,i
t +

(
Π̂c,i

t+1 − γi
wΠ̂c,i

t

))
+

(1− β̃iξ i
w(1 + g))(1− ξ i

w)

ξ i
w(1 + θi

w((1 + σi
l )(1 + BX,i)− 1))

[
−R̂W

X,i
t − L̂X,i

t + (1 + σi
l )(1 + B

X,i)(L̂X,i
t − hi

l L̂
i
t−1) + ĈX,i

t

]
.

(2.9)

with BX,i a function of the parameters of the model depending on the household’s type, β̃i a function of

βi, g the exogenous growth rate of TFP, θi
w the elasticity of labour demand to wages. RWi

t corresponds

to the real wage defined as Wi
t/CPIi

t(1 + νc,i
t ).

As the consumption of Ricardian and non Ricardian households differ, two symmetric Phillips curves

for two different wages coexist.

2.2 Firms

Demand for production factors

Firms produce partially substitutable goods from labour and capital. They hire domestic labour at cost

Wi
t (1+ νw,i

t ), νw,i
t being the payroll tax rate. Firms hire both types of households indistinctly. In addition,

firms rent capital Kd,i
t (ε) from households at cost rk,i3. We assume installation delays so that at market

equilibrium and on aggregate Kd,i
t = Ki

t−1.

3The price of capital is by construction the same as investment, which is identical to the price of consumption as we assume
that both goods are identical. This is also equivalent to assume a perfectly competitive investment good sector with a one-to-one
technology from consumption goods to investment goods. This implies that in nominal the cost of capital equals rk,i

t Kd,i
t (ε)CPIi

t .
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Each firm ε produces yi
t(ε) from a standard constant returns to scale production function :

yi
t(ε) =

(
ζ i

tL
i
t(ε)

)1−α (
Kd,i

t (ε)
)α

(2.10)

with cost Wi
t (1 + νw,i

t )Li
t(ε) + rk,i

t CPIi
tK

d,i
t (ε), (2.11)

where ζ i is the exogenous total factor productivity in country i and α is the share of capital in value

added. The arbitrage condition between labour and capital demand yields:

1− α

α
=

Wi
t (1 + νw,i

t )Li
t(ε)

rk,i
t Kd,i

t (ε)CPIi
t

and on aggregate
1− α

α
=

Wi
t (1 + νw,i

t )Li
t

rk,i
t Ki

t−1CPIi
t

(2.12)

Price setting

Partial substitutability allows firm to price a markup over their marginal cost. We assume a Calvo

price setting. Firm ε reset its price P̃i
t (ε) with an exogenous probability (1 − ξi) and maximises its

expected profit until the next price setting possibility, subject to the production factor optimization, the

production function, as well as the demand function (Equation 2.13) and a price indexation rule.4

yi
t(ε) =

(
pi

t(ε)

Pi
t

)−θi

Yi
t

piP
(2.13)

After linearisation of the first order condition, we obtain a standard New-Keynesian price Phillips

curve:

Π̂i
t − γiΠ̂i

t−1 = β̃i(1 + g)
(

Π̂i
t+1 − γiΠ̂i

t

)
+

(1− β̃iξ i(1 + g))(1− ξ i)

ξ i R̂MC
i
t (2.14)

where inflation depends positively on past indexed inflation, future anticipated inflation, relative prices

and wages, taxes, total output in country i and negatively on productivity shocks through the real

marginal cost of production.

2.3 Fiscal Authorities

In MELEZE, we introduce public expenditure in the utility function which calls for an optimizing

behaviour of the government inspired by a simplified version of the Ramsey policy: the government

maximizes the utility derived by households from public spending subject to its transfers/tax revenues

budget constraint.

4This price indexation is necessary in a model with steady state inflation
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In the absence of public production or employment in the model, we capture all dimensions of

public intervention (provision of public goods, individualized consumption, etc.) through public expen-

ditures. We assume that government expenditure is persistent (the welfare state cannot be dramatically

reshaped overnight).

Under the reasonable assumption that the government cannot distinguish households within the

same sub-group, the objective of the government writes:

max
Gi

T ,PAi
T

Et

∞

∑
T=t

βi
g

T−tW(Gi
T , Gi

T−1)ΩT(C
R,i
T , CNR,i

T , Ci
T−1, LR,i

T , LNR,i
T , Li

T−1) (2.15)

withW(Gi
T , Gi

T−1) =

(
Gi

t

(
Gi

t−1

)−hi
g
)η(1−σi

c)

(2.16)

s.t. PAi
t = (Rt−1 − ψg(

PAi
t−1

Pi
t−1ȲiTrt−1

))PAi
t−1 + νw,i

t Wi
t Li

t + νk,i
t rk,i

t CPIi
tK

i
t−1

+νc,i
t CPIi

t(C
i
t + Ii

t) + νD,i
t Di

t + νFD,i
t FDi

t − Pi
t Gi

t −Φi
t.

(2.17)

where ΩT denotes a weighted average between the two types of households utility from consumption

and labour supply. PAi
t denotes the nominal public assets of country i at the end of period t, and Φi

t are

nominal transfers to households.

The discount factor of the government need not be equal to that of households. On the one hand,

the government, as an institution, is longer lived than its citizens and for this reason could put a higher

weight on future utility than households do. On the other hand, as political entities aimed at satisfying

voters and wining elections, governments may also put a higher weight on the near future.

The previous program yields the following Euler equation for government consumption,

Etβ
i
g
W1,t+1Ωt+1 + βi

gEt+1W2,t+2Ωt+2

W1,tΩt + βi
gEtW2,t+1Ωt+1

Rt − ψg (pai
t
)
− pai

tψ
g′ (pai

t
)

Πi
t+1

= 1 (2.18)

The real interest rate for governments differs from that of households because their consumptions

are priced differently, governments buying exclusively domestic production. Also the atomicity hypoth-

esis made for households relative to the asset market does not hold for governments and their debt

premium may differ (ψ versus ψg).

As an alternative to this choice of modelling, we also implement a standard budget rule adjust-

ing government expenditures in accordance to a debt target to ensure the long-run solvability of the
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government. This budget rule is adapted from (Corsetti et al., 2010) and is as follows:

Gi
t = (1−Ψgg)Ḡi + ΨggGi

t−1 + Ψgy(Yi
t−1 − Ȳi) + Ψgd

PAi
t

Pi
t

+ εi
g,t (2.19)

where Ȳi denotes the steady state level of output. Depending on the sign of Ψgy, this rule can be pro-,

contra- or a-cyclical.

2.4 Central bank

The central bank sets the nominal interest rate Rt common to both countries through a Taylor rule

(Taylor, 1993), where it reacts smoothly to both inflation of the consumption price index and to the

output gap.

Rt = Rρ
t−1

(
R∗
(

Πunion
t
Π∗

)rπ (
Yunion

t

)ry

)1−ρ

(2.20)

3 Steady state and calibration

In the present model, growth is exogenous. In the long run, all real variables grow at the same rate, that

of TFP common to both countries. At steady state, we assume that inflation equals the central bank’s

target, which induce that all prices grow at the steady state inflation rate. The law of one price holds

(each individual good as the same price in both countries), however, domestic biases in preferences

induce aggregate price distortions at steady state and within the cycle so that the terms of trade do not

equalize to one. A full description of the steady state, the associated relationships and the calibration is

given in the companion paper (Campagne and Poissonnier, 2015).

Carefully taking into account all steady state relationships between variables, we calibrate the model

as to match the standard literature on DSGEs5 for structural parameters and National Accouting data

for endogenous variables. In particular, we model the situation of France in the Euro area. Tables 1

and 2 presents actual data for France and the Euro Area and their corresponding values at steady state,

along with the values of the corresponding structural parameters.

The specific calibration of the share of non Ricardian agents µi, the share of imports in private con-

sumption αi and the specification of the households’ utility (σi
c and σi

l ) is discussed in the subsequent

sections when testing for the sensitivity of the model to these parameters.

5(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), (Hø j et al., 2007), (Kaplan et al., 2014), (Bussiere et al., 2011), European Commission’s Quest III R&D model for France
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DATA MELEZE
EA (12) - FR FR EA (12) - FR FR

Output in 2000 (GDP)∗ 5458 1485 5332 1470
Output in 2000 (Value added)∗ 4901 1333
Output in 2000 (VA excl Financial)∗ 4656 1278 4651 1278
Output per capita average growth
rate∗∗ 1.12% 1.46% 1.2% 1.2%

Working age population in 2000 ∗∗∗ 110,3 25,7 110,3 25,7
Hours worked per week and working
age capita (since 2000) 34.5 34.3 31.9 36.5

Gross Op. Surplus to VA 48% 40% 46% 46%
GOS (non financial) to VA 49% 40%
Gross wages to VA 52% 57% 54% 54%
Gross wages (non financial) to VA 51% 56%
Nominal 3 month Euribor∗∗ 3.8% - 4.0% 4.0%
Inflation (CPI)∗∗ 2.0% 1.6% 2.0% 2.0%
Inflation (GDP deflator)∗∗ 1.8% 1.5%
Private consumption to GDP ratio 57% 55% 58% 58%
Public consumption to GDP ratio 19% 23% 22% 23%
Investment to GDP ratio 22% 21% 20% 19%
GFCF to Capital ratio - 7.42% 9% 9%
Trade balance 2% 1% 0% 0%
Imports from Euro area partner
(relative to France GDP) 12% 12% 12% 12%

PPP (GDP, since 2002) 1.00 1.07 1.00 1.07
PPP (CPI, since 2003) 1.00 1.06 1.00 1.05
Public debt -51% -37% -51% -37%
Private assets (S14+S15)∗∗ 129% 130%
including firms (S1-S13)∗∗ 34% 41% 50% 41%
Net financial position (S2)∗∗ 17% -3% 1% -3%
Tax revenue 40% 44% 37% 40%
Implicit tax rate on consumption 20% 20% 20% 20%
Consumption tax income 11% 11% 13% 13%
Implicit tax rate on labour 38% 39% 38% 39%
Labour tax income 21% 22% 18% 18%
Capital tax income 8% 10% 7% 8%
Transfers 16% 17% 17% 19%

Sources: Eurostat (National accounts, inflations, Euribor, PPP, population, Labour Force Survey -incl. Secondary job), Insee
(Capital Stock Accounts)
Data are averaged from 1995 to 2007 to exclude the crisis. Depending on availability, samples may start after 1995.
∗ in billion e in current prices
∗∗ annualised∗∗∗ aged from 15 to 64 in millions

Table 1: Actual data for France and the Euro Area and the corresponding values at steady state with
our calibration
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Structural parameters
France Eurozone

Union-wide
α - 0.35 Consensus, ANA
δ - 0.02 Consensus
S - 6 (Smets and Wouters, 2002)
N - 135 922 100 ANA
g - 0.003 ANA,(Coenen et al., 2012)

Monetary policy
Π∗ - 1.005 Consensus, ECB
ρ - 0.86 (Barthélemy et al., 2009)

rπ - 1.6 -
ry - 0.16 -

National specific
ni 0.19 0.81 ANA
αi 0.15 0.04 ANA
θi 6 6 Quest III

θi
w 4 4 (Smets and Wouters, 2002), GEM,

QuestIII
ζ i 0.1112 0.1119 ANA, GDP target
κi 2.77 3.30 ANA, Hours worked target
βi 1.0002 1.0003 ANA, Debt to GDP target
βi

g 0.998 0.997 -
σi

c 2 2 (Trabandt and Uhlig, 2011)
σi

l 1.19 1.19 (Smets and Wouters, 2002)
ηi 0.2 0.2 see infra.

hi
c 0.56 0.56 (Smets and Wouters, 2002), NAWM,

OECD Fiscal
hi

l 0.5 0.5 -
hi

g 0.56 0.56 -
µi 0.4 0.4 QuestIII, (Martin and Philippon, 2014)
ξ i 0.66 0.66 (Smets and Wouters, 2002)
ξ i

w 0.75 0.75 -
γi

p 0.43 0.43 -
γi

w 0.65 0.65 -
ψslope 0.0005 0.0005 Authors
ψ

g
slope 0.0005 0.0005 Authors

Fiscal policy
ν̄c,i 20.3% 19.5% Eurostat
ν̄w,i 39.1% 37.7% Eurostat
ν̄k,i 21.0% 17.0% Eurostat
Φ̄i 19.4% 17.4% Eurostat

ANA stands for Annual National Accounting data. For France, data are from the Insee, whereas international comparison within
the Eurozone is conducted based on Eurostat data.
Consensus indicates a value close to a large number of standard DSGE models.

Table 2: Structural parameters13
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4 Structural reforms in goods and labour markets

In this section, we focus on a first standard exercise in the DSGE literature, namely structural reforms

in both goods and labour markets. The sign of production gains associated to structural reforms aimed

at deregulating markets is unambiguously positive in the long run. However, the transition may be

costly either in terms of output or utility. In addition the quantification of these gains is very sensi-

tive to the specification of the households’ utility and the share of non Ricardian agents, all parameters

being crucial for the dynamics of the model and being weakly identified or estimated in empirical work.

As an introductory warning, it is important to keep in mind that our model does not integrate

effects such as endogenous growth driven by innovations. As a result, it will always be optimum to

decrease mark-ups to zero to reach perfect competition. In reality, and for instance in endogenous

growth models such as (Romer, 1990), mark-ups and monopolistic powers may be necessary to allow

and stimulate innovation and growth.

4.1 Assessing the impact of structural reforms

4.1.1 Qualitative insights on structural reforms

The existence of monopolistic labour and goods markets give rise to market powers (related to the

degree of competition) and discrepancies (ie. mark-ups) between prices and the associated cost of pro-

duction, as well as between wages and the underlying marginal desutility.

Both these mark-ups on the labour and good prices are distorsive and detrimental to the economy

and in particular to the steady state level of output. In the light of five years of quasi economic stagna-

tion, governments and international institutions plead for more flexibility and an increased competition.

Intuitively, as the economy moves towards perfect competition, that is when goods and labours are more

substitutable (θi → ∞ or θi
w → ∞), production increases as monopolistic inefficiencies disappear. How-

ever, structural reforms have differentiated effects whether they are implemented on the goods or labour

market (Blanchard and Giavazzi, 2003). To understand the mechanisms at stake, we first simulate both

types of reforms in a simplified version of our model presented in the Appendix A. This simplified ver-

sion consists of a closed economy with purely Ricardian households, no government, no financial assets,

no habit formation and no growth. Indeed, these different elements can crucially impact the gains from

structural reforms (and in particular trade openness) but are not the fundamental source of production

gains. Figure 1 and 2 present the transition of the economy following a permanent decrease of 10 p.p.

of respectively the price and wage mark-ups. Deregulation leads in general to increases in consumption,

investment, labour supply and therefore production.
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Deregulation on the goods market - Figure 1 Increasing competition on the goods market (θi ↑ or

price markup = θi/(θi − 1) ↓) induces a change in the distribution of production factors remuneration (see

Figure 3). As θi increases, the share of profits in production mechanically diminishes, and the shares

paid to capital and labour increase, stirring up the production cost both in the short and long term

(however sluggishly for real wages due to the Calvo process). The ensuing increase in the real marginal

cost creates inflation through the price Phillips curve and the nominal interest rate reacts accordingly.

Due to a no-arbitrage condition, this increase in the nominal interest rate also sustains the increase in

the return on capital.

In turn, this increase in the return to capital modifies the consumption-leisure-investment arbitrage

of households through a mix of substitution and wealth effects, consequence of the particular choice of

the utility function as well as its calibration. In all, investment immediately increase upon reform to take

advantage of this favourable return on capital, labour supply also increases in response to increased real

wages. So does consumption today due to a wealth effect.

Eventually, the return on capital returns to steady state (unchanged by the reform) as the nominal

interest rate returns to its initial steady state as well (no arbitrage condition). The long term increase

in the real marginal cost therefore fully passes through to real wages. In all, production increases

permanently due to both an increase in investment (that is capital) during the transition and to increased

real wages and labour supply.

Deregulation on the labour market - Figure 2 Following an increase in competition on the labour

market (θi
w ↑ or wage markup = θi

w/(θi
w − 1) ↓), labour demand from firms increases as wages slug-

gishly adjust downwards. Through firms’ arbitrage between production factors, upward pressure on

the labour market passes on to the capital market: first the price (return on capital) adjusts upwards

and, with delay, the capital quantity follows as capital is a stock variable.

In all the real marginal cost increases slightly (Equation A.4), generating inflation and a positive

reaction of the nominal interest rate. This increase also persistently sustains the return on capital. As

for reforms on the goods market, the increase in rk modifies the consumption-leisure-capital trade-off

and leads to an increase in labour supply, consumption, investment, and therefore production.

In the long run, and as in the previous reform case, the nominal interest rate returns to the initial

steady state as inflation converges to the central banker’s target. The return on capital follows (no ar-

bitrage condition). Eventually the adjustment of prices offsets the drop of wages so that the real wage

returns to the initial steady state as well (as there has been no change in the repartition of production

between profits and production factors, Figure 3).
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Note that the increase in consumption is stronger than the one for goods market reforms. This

difference is attributed to the strong and permanent decline in dividends following a decrease in the

price mark-up and mechanically in the firms’ profits. Also, contrary to price mark-up reforms, the

increase in labour supply leads to a temporary decrease in wages, as there is no compensation through

a higher share of production paid to factors of production.

4.1.2 Quantitative simulations in the fully-fledged model MELEZE

Numerically in the fully specified model, we perform labour and goods markets reforms for a broad

range of mark-ups, and compare these results to the reform scenarios proposed by (Everaert and Schule,

2006). They simulate deregulation reforms by considering an increase in competition in France up to the

average level of the three best European performers, being Denmark, Sweden and the United Kingdom.

In their calibrations of the IMF’s GEM model (Bayoumi et al., 2004), the French mark-up on wages

(resp. on tradables) is initially at 35% (resp. 21%), against 33% (resp. 20%) in our model. The post-reform

target corresponds to a 13% mark-up on labour and a 14% mark-up on tradables (see Table 3).

Labour Goods
MELEZE E. & S. MELEZE E. & S.

Initial 33% 35% 20% 21%
Post-reform 13% 14%

E. & S. stands for (Everaert and Schule, 2006) calibration.

Table 3: Pre- and post-reforms mark-ups on labour and good markets

Figures 14 and 15 highlight the transitional dynamics in the particular case of Everaert and Schule’s

reforms, whereas Figures 12 and 13 in the appendix present the long-term response of a few macroe-

conomic variables for France following these reforms. Indeed, as in the simplified model, deregulating

markets leads to a permanent increases in investment and labour supply fostering production. There-

fore additional channels such as the openness of the economy, the presence of habits, etc, do not modify

the sign of gains, yet they influence their magnitudes.

Reforms in an open economy First, structural reforms, in addition to increasing production in both

countries also induce an increase in the size of the domestic country relative to the foreign country. That

is these reforms in France benefits to the rest of the Eurozone (see Figures 14 and 15) but to a relatively

small extent.

Most importantly, trade openness allows for a temporary inflation differential. Inflation relatively

to the rest of the Euro area allows for lasting appreciation in the terms of trade and a resulting gain
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Figure 1: Transition following a 10 p.p. decrease in the price markup - stylized model

These transitions are simulated in stylized version of MELEZE to highlight the key mechanism at work for structural reforms.
This corresponds to a closed economy version of the model, with no non Ricardian agents, no habit formation, no financial markets,
no government and no growth. Concretely, with the previous notations αi , hi

c, hi
l , νc,i , νk,i , νw,i , Φi , pai , f ai , µi , ηi , g, Ψi , Ψg are set to

0, and n = 1.
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Figure 2: Transition following a permanent 10 p.p. decrease in the wage markup - stylized model

These transitions are simulated in stylized version of MELEZE to highlight the key mechanism at work for structural reforms.
This corresponds to a closed economy version of the model, with no non Ricardian agents, no habit formation, no financial markets,
no government and no growth. Concretely, with the previous notations αi , hi

c, hi
l , νc,i , νk,i , νw,i , Φi , pai , f ai , µi , ηi , g, Ψi , Ψg are set to

0, and n = 1.
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profits
d̄ = 1

θ

labour share
RWL̄

Ȳ = (1− α) θ−1
θ

capital share
r̄kK̄
Ȳ = α θ−1

θ

θ ↑

Figure 3: Decomposition of production

in competitiveness. Otherwise, the core mechanisms are the same as in the simplified closed economy

model.

For a wage mark-up reform, the appreciation in the terms of trade implies a permanent decrease in

real wages. Indeed, real wages are expressed relative to the price of consumption of households that is

a compound of both domestic and foreign prices. As nominal wages decrease upon reform, the domes-

tic cost of production decreases more than the price of consumption. As a result, the relative price of

consumption increases and so do real wages. As in the closed economy case, the capital return as well

as the real marginal cost (in real terms with respect to domestic production prices) goes back to their

initial level.

Transitions support Blanchard and Giavazzi’s prescription of a simultaneous conduct of goods and

labour markets reforms to improve political and social implementability. Indeed, reforming the labour

market induces a permanent fall in real wages whereas an increase in goods competition has the oppo-

site effect.

Numerical results Numerically (see Table 4), decreasing the price (resp. wage) mark-up by 6 p.p. (resp

20 p.p.) as (Everaert and Schule, 2006) leads to gains in production of 11.3 p.p. (resp. 17.1 p.p.), as well

as an increase in production shares in the monetary union. Figure 12 shows that these gains remain

sizeable even for smaller decrease in the mark-ups. In comparison, Everaert and Schule obtain gains in

production of 1.6 p.p (resp. 6.1 p.p) for goods (resp. labour) market reforms.

Therefore at first sight, we obtain results of the same sign but of larger magnitude. However, directly
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Targeted market Production Consumption Labour Investment
MELEZE
Labour 17.1 14.4 18.6 14.4
Goods 11.3 7.0 9.2 15.5
Everaert & Schule
Labour 6.1 6.1 6.7 5.9
Goods 1.6 1.3 1.4 4.9

Markups are reduced following Everaert and Schule’s reforms (see. Table 3).

Table 4: Long-run effects of increased competition on the labour and goods markets (in % deviation
from the initial level)

comparing these results might be partially misleading. Actually, our model remains a synthetic DSGE

model and additional rigidities are often incorporated in larger DSGE models, leading to a differenti-

ated impact of a decrease in mark-ups. Moreover, as tradable goods account for the whole production

in MELEZE (no service/non-tradables), for an identical decrease in mark-ups, the effects of a market

deregulation will therefore be amplified in MELEZE and might explain part of the observed differences.

Indeed, Everaert and Schule show that mark-up reforms induce stronger effects if implemented in the

service sector.

Section 4.2 gives a deeper exploration of these significant differences across models.

Utility and inequalities between households The introduction of heterogeneous households allows

to study the effect of deregulation on inequalities. The right column of Figure 13 presents Ricardian to

non Ricardian ratios for consumption, labour and real wages (respectively 2.00, 1.20. and 1.06 at steady

state).

Deregulating the product market leads to a decrease in consumption: as firms’ profit shrinks so does

Ricardian households received dividends. As a result the increase in consumption for Ricardian house-

holds comes at a slower pace than for non Ricardian agents. Conversely, reforming the labour market

leaves firms’ profits untouched, consumption increases in the same fashion for both types of households

and inequalities stagnate (up to the small trade openness effect). Deregulation on both markets also

leads to a decrease in wages inequalities.

In addition, Figure 4 presents the variation in the steady state disutility of agents6 following a

markup reform (indexed by the induced variations in production), as well as the contribution of each

variable to this disutility: namely personal consumption, consumption habits, government consumption,

6This choice is implied by the negativity of the steady state utility level due to the particular calibration of σi
c > 1. In this case, a

negative growth rate of utility indicates a lesser negative utility level, that is an improvement in utility. As such, an interpretation
in terms of disutility is more convenient and intuitive to interpret the graphs.
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(c) Goods market reform (d) Labour market reform

(e) Goods market reform (f) Labour market reform

Structural reforms are implemented for a markup range from 10% to 30% (θi from 4.33 to 11 ) for goods market reforms and 20%
to 50% (θi

w from 3 to 6) for labour market reforms. To ease the policy interpretation of utility, we index the graphs on the X-axis
with the p.p. gains in production induced by the reform.
These graphs represent the disutility of households. Therefore a decrease in the disutility is beneficial to the household. Similarly,
a negative contribution to disutility implies a positive contribution to utility.

Figure 4: Steady state disutility level of agents upon structural reforms in p.p. with respect to the
standard calibration
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and labour. Note that due to the non-separable (and non-linear) form of the utility function, as well as

to ease representation, both labour and public consumption are treated as a whole with no distinction

of habits.

A few features appear. First, the aggregate disutility level decreases (the utility therefore increases)

with output gains for both type of reforms. Therefore, at least in the long term the economic desirability

of an increased output goes along with an increased utility. Second, whereas this improved aggregate

utility is undifferentiated across households in the case of labour market reforms (Figure 4b), it does

hide a loss in utility for Ricardian households when goods market are deregulated (Figure 4a). This

relates to the previous remark on dividends paid by non-financial firms to Ricardian households only.

Decomposing disutility allows to see that the main drivers of utility are private consumption and

consumption habits, labour and public consumption playing a minor role. Moreover, the relative size

of Ricardian households in the population allows to understand the dynamics of consumption habits

(formed on the aggregate consumption level). In particular, the larger increase in the disutility of con-

sumption habit for Ricardian households relative to non-Ricardian households is responsible for the

observed decrease in utility for Ricadian agents following an important price markup reform.

Lastly, Figure 16 in the Appendix presents the response of the instantaneous utility for markup re-

forms as conducted in (Everaert and Schule, 2006), and allows to stress that even though they could be

utility gains in the long-term, the transitional dynamics can be detrimental. This case only arise here for

Ricardian households for wage markup reforms with a transitory increase in disutility. Therefore, and

as highlighted in (Blanchard and Giavazzi, 2003), the political and social implementability of structural

reforms also need to take a deep look at transitional dynamics.

More generally, these transitions bring us back to the concept of utility itself. Indeed, labour leads

to disutility, and therefore, ceteris paribus, the less the households will work, the happier it will be.

As such, real wages do not directly impact the utility level, they do only through their impact on

labour supply. Hence, and for instance in the case of a labour market deregulation, (most) households

will instantaneously enjoy an increase in utility as defined here. However, one should be particularly

cautious about a real world policy translation of this result, as immediately decreasing real wages can

push households to fight the reform.

4.2 A sensitivity analysis to structural reforms

Even though the impact of deregulation in MELEZE might not be directly comparable with results

obtained by Everaert and Schule, the observed differences still call out for further investigations. Hence,

we now turn to a detailed sensitivity analysis of the magnitude of these gains to trade openness, the
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specification of the households’ utility and the share of non Ricardian agents.

4.2.1 Trade openness

A first parameter likely to noticeably change the impact of structural reforms is trade openness. As

shown above, even though the main mechanisms remain the same between a closed and open economy

model, some variables are strongly affected by trade and and this was in particular the case for real

wages. The key parameter governing trade openness in our model is the share of imports in private

consumption and investment αi.

In MELEZE, this share is calibrated to 12% for France taking only into account the within-eurozone

trade, close to (Eggertsson et al., 2014) with a share of 15% under the same definition, or close to

Bayesian estimated models for the Eurozone such as Quest III (Vogel, 2012). Enlarging to take into

account all European Union trade gives a share of 20%, and 32% if adding world trade. Using more

detailed OECD Input-Output data, (Bussiere et al., 2011) estimate this share to be 12%, or 23% when

integrating the indirect import content of private consumption. In all, αi can largely vary depending on

the range of import considered or the methodology used.

As presented on Figure 5, the relationship between the differential impact of structural reforms with

the share of imports in private consumption is relatively linear. In particular, for a 5 p.p. variation in

the share of import can account for a differential impact of deregulation of up to 0.2 p.p. in the case of

price deregulation and 0.5 p.p. for labour market reforms. In particular, the less opened the economy,

the stronger the impact of structural reforms.

Indeed, as mentioned before, for a permanent decrease in the wage markup we observe a permanent

long-term decrease in real wages as trade openness increases, stemming from a discrepancy between

domestic production prices and consumption prices. This decrease affect households’ revenues and

therefore mitigates the gain in production through a relatively lower consumption.

Similarly, for goods market reforms, for a more opened economy, deregulation leads to a stronger

improvement in the terms of trade, that is also an increase in the relative price of consumption. As real

wages are inversely related to this relative price of consumption, a stronger terms of trade improvement

leads to lower real wages. As such, the more opened the economy, the weaker the gains in real wages

stemming from the change in the distribution of production (as explained above), and the weaker the

gains in consumption and output.
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(a) Goods market reform (b) Labour market reform

Trade openness is defined here as the share of imports in private consumption (ie α1 in our model).
Structural reforms implemented here are the ones of Everaert and Schule (see Table 3. As a result and for instance, a 0.5 p.p.
impact differential for a goods market reform translates into a total gain in production of 0.5 + 11.3 = 11.8 p.p. (see. Table 4 for
the baseline case).

Figure 5: MELEZE - Impact differential of structural reforms in p.p. with respect to the standard cali-
bration depending on trade openness
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4.2.2 Specification of households’ utility

A second crucial source of differences across models is the specification of households’ utility. For in-

stance, the IMF’s model is based on the calibration σc = 3 for the inverse intertemporal elasticity of

substitution of consumption and σl = 3 for the inverse Frisch elasticity, whereas our calibration is

σc = 2 and σl = 1.2.

As highlighted in (Everaert and Schule, 2006), the estimation and identification of these two param-

eters, and in particular the (Frisch) elasticity of labour supply, is very sensitive to the methodology

(micro or macro) and the sample considered. As a result, it is important to have a critical eye on the

results with respect to these parameters.

(Trabandt and Uhlig, 2011) calibrate their model to an inverse Frisch elasticity of σl = 1 in line with

(Kimball and Shapiro, 2008). They also consider an alternative based on (Cooley and Prescott, 1995)

with σl = 0.33. These values are in line with the business cycle literature and close to values estimated

by Bayesian methods, as for instance in (Smets and Wouters, 2002) with σl = 1.2. However, micro and

macro evidences are not easily reconciled and lead to very different values of the Frisch elasticity. (Bay-

oumi et al., 2004) mention that micro studies give a range for σl from 3 to as large as 20. In alternative

scenarios for the GEM model, (Bayoumi et al., 2004; Everaert and Schule, 2006) set σl = 6 or 7.

For the inverse of the intertemporal elasticity of consumption σc, the debate is less fierce and values

range from 0.5 in (Bayoumi et al., 2004) to 2 as in (Trabandt and Uhlig, 2011).

Intuitively, we can expect weaker effects of reforms following an increase in both the inverse of the

intertemporal elasticity of consumption and the inverse of the Frisch elasticity, as they go in the same

direction of more "rigid" households. Actually, as σc increases, the intertemporal risk aversion increases

and agents should more strongly smooth their consumption across periods. Similarly, as σl increases,

labour supply is more rigid and should respond more weakly to variations in real wages.

Table 5 and Figure 67 show that this modification of the behaviour of households can lead to a sig-

nificant divide by two of the gains from deregulation. As pictured, this result is almost only driven by

the Frisch elasticity, that is by a lowest reaction of labour supply to changes in real wages. Numerically,

we observe that changes in the elasticity of consumption give weak and ambiguous results.

Even though, we do not test for it here, it is also important to note that these results are also highly

dependent on the form of the utility function itself. In line with (King et al., 2002), we work with a

non separable utility, consistent with long-term growth in our model. This particular form introduces

7Additional figures for consumption, labour and real wages are given in the Appendix. See Figure 18
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additional dependencies between consumption and labour and might also be an important determinant

of the efficiency of structural reforms.

(a) Goods market reform (b) Labour market reform

The inverse intertemporal elasticity of substitution of consumption corresponds to σ1
c , and the inverse Frisch elasticity to σ1

l .
Structural reforms implemented here are the ones of Everaert and Schule (see Table 3. As a result and for instance, a 0.5 p.p.
impact differential for a goods market reform translates into a total gain in production of 0.5 + 11.3 = 11.8 p.p. (see. Table 4 for
the baseline case).

Figure 6: MELEZE - Impact differential of structural reforms in p.p. with respect to the standard cali-
bration depending on the calibration of the utility

Targeted market Calibration Y C L I
Goods
Labour σc = 2 et σl = 1.2 17.1 14.4 18.6 14.4
alternative σc = 3 et σl = 3 8.5 4.3 5.7 14.0

Goods σc = 2 et σl = 1.2 11.3 7.0 9.2 15.5
alternative σc = 3 et σl = 3 7.2 3.7 4.8 11.8

Table 5: Long-run effects of increased competition on the labour and goods markets (in % deviation
from the initial level) - Sensitivity to agents’ utility specification

4.2.3 Share of non Ricardian agents

Lastly, the calibration of the share of non Ricardian households in the economy is a key determinant of

the size of production gains.

26



PRELIM
IN

ARY
DRAFT

This parameter is often estimated using Bayesian methods or simply calibrated with "expert" in-

sights as in (Everaert and Schule, 2006). For instance, this share is estimated to be 35% in France and

45% in the Euro area in GEM, and 40% for both in QUEST III. However, micro-studies highlight that

these estimated shares might be over-evaluated as only a few agents a strictly banned from financial

markets. Moreover (Fève and Sahuc, 2013) show that once government spending is accounted for in the

utility function the estimated share of non Ricardian agents in a model à la (Smets and Wouters, 2007)

drops to 7% only. Indeed, a large number of agents, designated as wealthy hand-to-mouth, do possess a

large illiquid wealth, such as housing, so that their short-term consumption is highly correlated to their

current income. However, in the long-term, this conclusion might differ as assets can be traded. (Kaplan

et al., 2014) compute values for the share of wealthy hand-to-mouth agents around 20% for France. Close

to (Kaplan et al., 2014), (Martin and Philippon, 2014) focus on the fraction of households with liquid

assets representing less than 2 months of total gross income and calibrate their model to a 46.6% share

of non Ricardian agents in France.

We choose to calibrate our model to estimated values in QUEST III, as lower values of the parameters

as advocated by micro-studies are not sufficient to induce a positive response of aggregate consumption

to a positive shock in public spendings (see (Galí et al., 2007)).

Performing deregulation on both labour and goods markets, with and without non Ricardian agents,

as plotted on Figures 7a and 7b8 lead to substantial differences. In the presence of liquidity-constrained

agents, the effect of structural reforms (as performed in Everaert and Schule) is magnified with addi-

tional gains of 4.3 p.p. in production with respect to the initial steady state level for reforms on the

labour market, and 1.9 p.p. for reforms on the goods market. Morevover, we observe that this increase

is non-linear and stronger decreases in markups will lead to even larger gains in the presence of non

Ricardian agents.

5 Fiscal multipliers

In the continuity of structural reforms, we perform a second standard policy exercise, namely the sim-

ulations 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 devel-

oped 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

8Additional figures for consumption, labour and real wages are given in the Appendix. See Figure 19
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(a) Goods market reform (b) Labour market reform

The share of non Ricardian households corresponds to µ1.
Structural reforms implemented here are the ones of Everaert and Schule (see Table 3. As a result and for instance, a 0.5 p.p.
impact differential for a goods market reform translates into a total gain in production of 0.5 + 11.3 = 11.8 p.p. (see. Table 4 for
the baseline case).

Figure 7: MELEZE - Impact differential of structural reforms in p.p. with respect to the standard cali-
bration depending on the calibration of the utility
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parameters, factors an implementations crucially influencing the size of fiscal multipliers.

5.1 Temporary fiscal shocks in DSGE models

5.1.1 Fiscal multipliers dependency to the model class

A first line of analysis is the structural class of the model. Indeed, as (Coenen et al., 2012) compare

only DSGE model constructed along the same core models and structures, it might not be surprising

to obtain similar results across models. However, DSGE models are often confronted (both historically

and ideologically) to large-scale macroeconometric models such as Mésange developed at the Insee,

Mascotte at the Banque de France or MFMod at the World Bank. This second class of model differ

in their lack of full micro-foundations and rational expectations but in their highly detailed national

accounting structure, their capacity to replicate observed data as well as their estimation flexibility. For

the comparison, we will focus on the Mésange model (see (Klein and Simon, 2010)) of the French econ-

omy featuring around 500 equations of which 50 are behavioural. Note that even if Mésange is strictly

speaking not an open economy model as it only features one country, exports and imports volumes as

well as prices are explicitly modelled. In parallel, we will also compare our results to simulations from

the European Commission’s model Quest III in its endogenous growth version for France within the

rest of the euro area (see (Roeger et al., 2008)).

We implement a two-years decrease in public spendings amounting to 1% of ex-ante value added,

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 and not to the change in government spendings ex post.

Following this stimulus, we find that the fiscal multiplier is lower than one both for our model

and the R&D version of QuestIII and for all regions considered (Figure 8a). This result is in line with

other DSGE models (Figure 8b) 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 fiscal multiplier

is clearly larger than one making this model most likely more Keynesian than the other considered

neo-Keynesian models. This difference between DSGE and macroeconometric models indicates how fis-

cal multipliers are sensitive to the implementation of the stimulus and the reaction or commitment of

policy makers to this shock. Among others, the smaller size of the fiscal multiplier in DSGE models

compared to Mésange model comes from the central bank response, interest rates being exogenous in

Mésange. 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
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of monetary accommodation, that is when the nominal interest rate is kept 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 purely backward structure of macroeconometric models9 does not allow the de-

sign 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 feed-

backs with other members limits the interest and the impact of a Taylor rule as France represent only a

quarter of the Eurozone.

5.1.2 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 shock. In particular, we focus on the dependency to the timing of the shock, its duration,

and the behaviour of both the government and the central bank to fiscal shocks.

First, fiscal multipliers depend on the way both the fiscal and monetary authorities respond to the

stimulus, that is the way they are modelled. We consider 5 different variants for a two year increase in

public spendings a priori equal to 1% of pre-stimulus output: the benchmark case where the government

and the central bank set their decisions as usual (no accommodation), the case where monetary policy

accommodates the fiscal authority’s decision by keeping its interest rate at the steady state level, the

case where the government commits to its decision by not reacting to the temporary increase in public

debt, and also the case of standard budget rules with and without monetary accommodation.

Monetary accommodation, by not raising the interest rate following an inflationary increase in final

demand magnifies the fiscal multiplier (Figure 9a). Indeed, as the nominal interest rate remains un-

changed, the increase in inflation expectations lowers the real interest rate therefore fostering private

consumption today. Nevertheless, the fiscal multiplier remains lower than one with our forward looking

government. 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. This relates to the previous mention of the exogeneity of the nominal interest rate

in Mésange.

9With the exception of a few hybrid models such as the FRB-US at the FED including expectations.
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(a) ... in MELEZE, QuestIII R&D, and Mésange

(b) ... in QuestIII, NAWM, GIMF and OECD’s Fiscal

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.

Figure 8: Instantaneous fiscal multipliers for a two-year increase in government consumption
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Moreover, when the government is modelled through a budget rule, the fiscal multiplier is tem-

porarily larger than one, all the more so if the central bank is accommodative. The fiscal multiplier then

compares in terms of profile with the Quest model (Figure 8a). The difference in profile of the fiscal

multiplier is directly related to the government’s reaction to its own decision: with a forward looking

government and our calibration, the government compensates its own spending shock through the en-

dogenous level of public spending more rapidly which mitigates instantly the fiscal multiplier below

one.

Lastly, the duration of the shock mitigates the size of the fiscal multiplier (Figure 9b). With a one

quarter (unexpected) decrease in public spendings, the fiscal multiplier is larger than one. The longer

is the fiscal stimulus, the smaller is the multiplier and larger is the after effect when the reform is abro-

gated.

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 recommendations, timeliness and the political context being

crucial determinants of their size.

5.1.3 Fiscal multipliers of other policy instruments

Lastly, we evaluate the fiscal multipliers of other fiscal stimulus with the same method as government

spendings: we implement a fiscal stimulus (decrease in tax rate or increase in transfers) a priori equal

to 1% of output for two years. Results are compared with equivalent simulations for European and US

model presented in (Coenen et al., 2012). To further highlight the effect of the governments commitment

to fiscal stimulus, we implement for France two scenarios, either the government and central bank keep

their spendings and interest rate respectively at steady state or the government partially compensates

through its spendings the increased indebtedness.10 We also performed 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 in the rest of the Euro Area case

measure the mitigating effect of fiscal spillovers in a monetary union.

When computed under accommodation, the fiscal multipliers compare with those of other models.

However, the reaction of government spendings to an increase in transfers is quite large and can nullify

the multiplier. In the case of taxes on corporate or labour income a sharp reaction can even make the

multiplier negative the first year. On the other hand, when implemented in the Euro Area as a whole

(modelled here as a closed economy) the fiscal multipliers are systematically larger which implies that

10To highlight this compensation effect we have run these simulations with a forward looking government whose reaction is
the most sensitive.
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(a) ... depending on monetary policy accommodation and government’s behaviour

(b) ... lasting from one quarter to 3 years

We assume that government spendings are increased a priori by 1 percent of 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 temporary 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 stimulus.

Figure 9: Instantaneous fiscal multiplier to a temporary increase in government spending by 1% of
initial output
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US EU our FR our FRbis our EA
Government consumption: 2 years 1,55 1.52 1.35 0.92 1.54

1 years 1.20 0.90 1.23 1.02 1.34
Targeted Transfers (to non Ricardians) 1.30 1.12 1.02 0.35 1.32
Consumption taxes 0.61 0.66 0.51 0.23 0.78
General transfers 0.42 0.29 0.48 0.00 1.01
Corporate income taxes 0.24 0.15 0.28 -0.18 0.49
Labor income taxes 0.23 0.53 0.13 -0.05 0.06

Table 6: Average first-year instantaneous multiplier from different types of fiscal stimulus

We assume that fiscal stimulus of a priori by 1 percent of output are implemented for 2 years (unless specified otherwise). The first
two columns correspond to (Coenen et al., 2012, Table 3) where fiscal multipliers from the different model tested are averaged out.
Fiscal multipliers form these columns are computed with monetary accommodation (2 years). The first column our FR corresponds
to fiscal multipliers with monetary accommodation and government commitment, the second our FRbis without commitment.

fiscal spillover in a monetary union mitigate the opportunity to foster activity through fiscal instrument

if not coordinated, especially in the case when transfers to both types of agents are distributed.

A result robust through the models is that only the fiscal multipliers to government spendings or

transfers to non Ricardian households have a fiscal multiplier larger than one. For these stimuli the

shock is directly translated to an increase in final demand, with full home bias in the case of govern-

ment spendings, compensated in second round effect by crowding out with private consumption and

sustained by higher hours worked hence labour income. For transfers to non Ricardians the multiplier

is first smaller because part of their consumption is imported. It is also mitigated by these households’

trade-off between consumption and leisure: lump-sum transfers generate an income effect which allows

households to decrease their labour supply and not increase their consumption ex-post by as much as

the transfer.

For other fiscal stimuli, the fiscal multiplier is smaller than one. The decrease in VAT rate has the

largest effect as it is directly reflected in prices. However, this decrease symmetrically benefits to domes-

tic and imported goods. In addition to the consumption leisure trade-off mentioned above, Ricardians

also impacted by these measure have other possibilities to arbitrate (through savings in particular)

which further dampens the fiscal multiplier.

General transfers implies an income effect distributed over the whole population. Aside from disparities

in consumption per capita of Ricardians and non Ricardians an increase in general transfers is quite simi-

lar to a reduction in VAT under government’s commitment. As for corporate income tax their decrease

has an effect on both Ricardians income and profitability of investment (an effect which is only short

lived). Since Ricardians arbitrate more than non Ricardians this stimulus has a smaller multiplier general

transfers for instance. Finally, the first year multiplier of a decrease in income tax rate is only small.

This decrease in the cost of labour will be only gradually reflected in prices (since these are sticky) and
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temporarily reflected in higher profits.

5.2 Permanent increase in public spendings

Figure 10: Fiscal multiplier to a permanent decrease in government spending financed through lump-
sum transfers

We assume that government spendings are permanently increased by 1 p.p. of ex ante output. The increase in government
expenditures is financed through a decrease in lump-sum transfers to households. This decrease is implemented in three different
ways: an immediate adjustment in which transfers are directly adjusted to their new long term value, a gradual adjustment in which
the transfers’ decrease is spread over five years, and a smoothed adjustment in which transfers are adjusted through a fiscal rule
allowing for the debt ratio to converge.

Similarly to previous section, we now study response of the economy to an equivalent permanent

increase in government spendings by 1% of pre-reform output. Contrary to a temporary fiscal stimulus

that will be temporarily financed by debt (but leaving the long term target unchanged), a permanent

stimulus raises the question of long-term financing. This can be achieved either by raising taxes, in-

creasing the long-term debt to GDP ratio or decreasing lump-sum transfers to households. Again, in

order to compare our results to (Coenen et al., 2012), the long-term additional cost induced by higher

public spendings is financed through lower lump-sum transfers. In our model, an increase in public
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Figure 11: Fiscal multiplier to a permanent decrease in government spending financed through either
lump-sum transfers or labour taxes

(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.

spendings by 1% of pre-reform output is financed by a decrease in the ratio of transfers to GDP from

18% to 17.7%11.

Therefore, the permanent stimulus package decomposes as follows. Upon reform (that is at t = 0),

the government immediately injects the targeted spendings level and therefore simultaneously changes

its long-term target for gy1, that is the share of its spendings in domestic GDP. As a perfectly rational

agent, and using the full derivation of the steady state in levels, the government can accurately evaluate

ex ante (and verify ex post), the new long-term target for gy1 taking into account the increase in the steady

state GDP level12. Concretely here, the change in gy1 is therefore different from 1 p.p and corresponds

to an increase from 22.6% to 22.8% in GDP.

Financing is achieved through three different implementations:

1. an immediate adjustment in transfers, where the government immediately switches the long-term

11This decrease in the ratio of transfers to GDP takes into account the evolution of the GDP level post-reform.
12In larger models such as GIMF or Quest III, the difficulty to compute the new steady state results in a ex post increase in public

spendings different from the initial stimulus. Actually, the simulation of permanent shocks in such models uses an approximate
approach: one can simulate a long-lasting transitory shock and observe the transitory convergence of the model to a new steady
state (see the Model Solution Method appendix in (Roeger, 1999)). In our model, we fully derive ex ante the new steady state so
that the government, as the policy maker, can fully commit to the chosen stimulus package. Simulations are simply achieved by
the computation of the transition between two exact steady states.
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level of transfers to its new target, and leaves it unchanged after.

2. a gradual adjustment in transfers, where the decrease is gradually implemented by fifth over five

years.

3. an adjustment through a fiscal rule, where the current transfers respond to changes in the debt gap

from its long-term target and changes in growth rate of deficit. This implementation replicates

the endogenous adjustment method used in the Quest III (R&D). As such, we use their fiscal

adjustment rule for lump-sum transfers given by:

φ̄1(φ̂1
t − φ̂1

t−1) =
0.01
p̄a1 p̂a1

t−1 +
0.1
p̄a1 ( p̂a1

t − p̂a1
t−1) (5.1)

Responses of the economy are presented in Figure 10, whereas fiscal multipliers computed in (Co-

enen et al., 2012) are given in Figure 11.

We obtain an instantaneous fiscal multiplier for a permanent stimulus of around 0.6 on impact (and

0.7 in the long-term), that is 0.15 lower than for a two-year stimulus. Indeed, due to an decrease in the

present discounted value of transfers, households anticipate a lower future wealth and resulting in an

immediate crowding out of private demand.

Moreover, (Coenen et al., 2012) show that models adjusting the government budget constraint

through a fiscal rule based on an endogenous labour income tax, such as Quest III (non R&D) and

the OECD’s model, display even lower multipliers due to the distortionary aspect of this tax. Con-

sequently, our fiscal multiplier appears in line with comparable models adjusting through transfers

such as the New Area Wide Model at the ECB with a long term effect around 0.6 against 0.7 in our

model (Figure 11). Indeed, labour tax-adjusting models exhibits lower long-term multipliers around 0.2.

Note that as in previous Section, the shape of the response with an absence of overshooting is a

result of the forward looking behaviour of our government. As shown in Figure 8a, using a budget rule

instead of a Euler equation gives results similar to the main compared models.

Despite quasi-identical instantaneous fiscal multipliers across the three financing implementations,

we now turn to a more detailed analysis of the economic transition as those three reforms exhibits differ-

ent transitional behaviours. The associated responses are given in Figure 10 and Table 7.

Following an increase in government spendings, production increases. Those higher indirect rev-

enues for households transmits in an increase in consumption and investment. However, this increase

remains small as the fall in transfers creates a negative wealth effect. Labour supply increases both due
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to this negative wealth effect and an increase in labour demand coming from the higher production

level. Also note that the simultaneous presence of rigid prices and of an active monetary policy sup-

press any inflationary pressure in the domestic economy.

The key differentiation across implementations lies in the timing of the transfers’ decrease. A gradual

adjustment over five years indeed induces a weaker negative wealth effect that may be desirable for

households. However, the lack of revenues (or the excess costs) for the government implies both a

higher temporary recourse to debt financing (with an identical long-term target) and in response lower

public spendings. On the opposite side of the spectrum, an immediate full decrease in transfers allows the

government to exhibit an improved deficit during the transition at the cost of a stronger wealth effects

through transfers. In between, adjusting transfers through a fiscal rule displays a smoother transition.

In the end, a political trade-off exists. For quasi-identical impact on production, a gradual adjustment

appears the most favourable implementation for households’ consumption and therefore more easily

implementable from a political point of view. However, the persistent higher transfers (compared to

the other two scenarios) lead both to a lower negative wealth effect that results in a lower increase in

labour, and to a persisting negative effect on the government debt to GDP ratio. A fiscal rule type of

implementation therefore appears to be a potential “compromise” between an immediate and a gradual

adjustment in transfers, if the government temporary allows itself to slightly increase its deficit.

For investment, real wages, and the capital cost, all three scenarios exhibits similar economic impacts.
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6 Conclusion

In a two country neo-Keynesian model of a monetary union, we performed two standard exercises:

structural and fiscal reforms. Our model includes the traditional ingredients of modern large-scale insti-

tutional DSGE models such as real and nominal rigidities, capital adjustment costs, non Ricardian agents,

and a detailed public finance block. As a result, (i) our results for the simulation of long-term effects

of deregulation on goods and labour markets are in line with stylized facts obtained in deregulation-

oriented models such as (Blanchard and Giavazzi, 2003), and (ii) the size of fiscal multipliers for public

spending or tax cuts is comparable to existing institutional DSGEs as summarized in (Coenen et al.,

2012).

We proceeded to detailed sensitivity tests for those two exercises. Whereas qualitative results are

robust to qualitative or quantitative changes in the specification of the model (positive gains from

deregulations and positive fiscal multipliers for public spendings), quantitative results differ across

specifications. The simple redefinition of households’ utility can lead to additional gains or losses up to

10 p.p. in output following goods or labour markets deregulations. Similarly, a modification of the mon-

etary environment and of the government’s behaviour can lead to public spending multipliers ranging

from below to above one (i.e. from 0.7 to 1.3), with therefore very different implications in terms of

policy-making.

Hence, these results strongly argue in favour of a systematic conduct of sensitivity tests when per-

forming quantitative economic analyses. Such tests should include changes in the calibration of house-

holds, the modelling of the government, and the monetary environment.
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A Simplified model

In order to precisely identify the core mechanisms at stake when conducting structural reforms, Figure 1

and 2 refer to a simplified version of the model MELEZE. This simplified version corresponds to a closed

economy model, with no non Ricardian agents, no habit formation, no financial markets, no government

and no growth. Concretely, with the previous notations αi, hi
c, hi

l , νc,i, νk,i, νw,i, Φi, pai, f ai, mui, ηi, g, Ψi, Ψg

are set to 0, and n = 1.

In all, the first order equations defining the model are:

1 = βEt


(

Ct+1

Ct

)−σc
(

1− κ(1− σc)L1+σl
t+1

1− κ(1− σc)L1+σl
t

)σc
Rt

Πt+1

 (A.1)

1 = βEt


(

Ct+1

Ct

)−σc
(

1− κ(1− σc)L1+σl
t+1

1− κ(1− σc)L1+σl
t

)σc

(1− δ + rk
t+1)

 (A.2)

Kt = (1− δ)Kt−1 + It (A.3)

RMCt =
RW1−α

t rk
t

α

αα(1− α)1−α
(A.4)

Yt = L1−α
t Kα

t−1 (A.5)

Yt = Ct + It (A.6)

dt =
Yt

Ȳ
(1− RMCt) (A.7)

1− α

α
=

RWi
t Li

t

rk,i
t Ki

t−1

(A.8)

0 =
∞

∑
T=t

(βiξ i)T−tλi
TYi

T

(
P̃i

t (ε)

Pi
T

)−θi (
P̃i

t (ε)

Pi
T
− θi

θi − 1
RMCi

T

)
(A.9)

0 = Et

∞

∑
T=t

(ξ i
wβi)T−t l̃t,T(τ)

(
Ci

T(τ)

Ci
t(τ)

)−σc (
1− κ(1− σc)l̃i t,T(τ)

1+σl

1− κ(1− σc)l̃i t(τ)1+σl

)σc

[
− Ci

T(τ)
κσc(1 + σl)l̃i t,T(τ)

σl

1− κ(1− σc)l̃i t,T(τ)1+σl
+

θi
w − 1
θi

w
˜rwi

t(τ)

] (A.10)

1 + rt =

(
Πt

Π̄

)rΠ
(

Yt

Ȳ

)ry

(A.11)

Note that the household budget constraint does not need to appear explicitly as it is collinear to the

previous system of equations. At steady state, the key relationships are :

iy = α
θ − 1

θ

δ

r̄k cy = 1− iy (A.12, A.13)
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r̄ =
Π̄
β
− 1 r̄k =

1
β
− 1 + δ =

1 + r̄− Π̄
Π̄

+ δ (A.14, A.15)

RWL̄
Ȳ

= (1− α)
θ − 1

θ

r̄kK̄
Ȳ

= α
θ − 1

θ
(A.16, A.17)

RMC =
θ − 1

θ
=

RW1−αrkα

αα(1− α)1−α
(A.18)

RWL̄
C̄

=
θw

θw − 1
(1 + σl)σc

1− σc

κ(1− σc)L̄1+σl

1− κ(1− σc)L̄1+σl
= (1− α)

θ − 1
θcy

(A.19)

(a) Production level (b) Relative size θ

The x-axis represents the markup on goods whereas the y-axis represents the markup on labour. The initial calibration for France
is symbolized by the black circle.

Figure 12: MELEZE - Long term effect of markup reforms in product and labour markets in France
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(c) Real wages (d) Ricardian to non Ricardian real wages ratio

(e) Labour supply (f) Ricardian to non Ricardian labour supply ratio

The x-axis represents the markup on goods whereas the y-axis represents the markup on labour. The initial calibration for France
is symbolized by the black circle.

Figure 13: MELEZE - Long term effect of markup reforms in product and labour markets in France
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Figure 14: Transition following a decrease in the price markup following (Everaert and Schule, 2006)-
MELEZE

These transitions are simulated in the fully specified model MELEZE. The price markup shock corresponds to a 6 p.p. decrease
in the markup.
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Figure 15: Transition following a decrease in the wage markup following (Everaert and Schule, 2006)-
MELEZE

These transitions are simulated in the fully specified model MELEZE. The wage markup shock corresponds to a 20 p.p. decrease
in the markup.
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Structural reforms implemented here are the ones of Everaert and Schule (see Table 3. These graphs represent the disutility of
households. Therefore a decrease in the disutility is beneficial to the household.

Figure 16: Instantaneous utility level following markup reforms
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(c) Goods market - Labour (d) Labour market - Labour

(e) Goods market - Real wages (f) Labour market - Real wages

Trade openness is defined here as the share of imports in private consumption (ie α1 in our model).
Structural reforms implemented here are the ones of Everaert and Schule (see Table 3. As a result and for instance, a 0.5 p.p.
impact differential for a goods market reform translates into a total gain in production of 0.5 + 11.3 = 11.8 p.p. (see. Table 4 for
the baseline case).

Figure 17: MELEZE - Impact differential of structural reforms in p.p. with respect to the standard
calibration depending on trade openness
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(c) Goods market - Labour (d) Labour market - Labour

(e) Goods market - Real wages (f) Labour market - Real wages

The inverse intertemporal elasticity of substitution of consumption corresponds to σ1
c , and the inverse Frisch elasticity to σ1

l .
Structural reforms implemented here are the ones of Everaert and Schule (see Table 3. As a result and for instance, a 0.5 p.p.
impact differential for a goods market reform translates into a total gain in production of 0.5 + 11.3 = 11.8 p.p. (see. Table 4 for
the baseline case).

Figure 18: MELEZE - Impact differential of structural reforms in p.p. with respect to the standard
calibration depending on the utility calibration
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(c) Goods market - Labour (d) Labour market - Labour

(e) Goods market - Real wages (f) Labour market - Real wages

The share of non Ricardian households corresponds to µ1.
Structural reforms implemented here are the ones of Everaert and Schule (see Table 3. As a result and for instance, a 0.5 p.p.
impact differential for a goods market reform translates into a total gain in production of 0.5 + 11.3 = 11.8 p.p. (see. Table 4 for
the baseline case).

Figure 19: MELEZE - Impact differential of structural reforms in p.p. with respect to the standard
calibration depending on the share of non Ricardian households
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Figure 20: Compared IRF to standard shock in country 1
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Figure 21: Compared IRF to standard shock in country 1
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Figure 22: Compared IRF to a government spending shock in country 1
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Figure 23: Reaction of consumption to a positive monetary policy shock
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Yi
t , yi(ε, t) Output in country i, resp. of firm ε

Pi
t , Pi(ε, t) Production price in country i, resp. of firm ε

P̃i
t , P̃i(ε, t), Π̃i

t

Optimal price when reset in country i, resp. of firm ε and

relative price Π̃i
t =

P̃i
t

Pi
t

ζ i
t Productivity shock in country i

∆i
t Dispersion index of firm size in country i

Li
t, li(τ, t), LNR,i

t , LR,i
t

Labour supply in country i, of household τ, of non Ricardian or
Ricardian households

Wi
t , wi(τ, t), WNR,i

t , WR,i
t

Wages in country i, of household τ, of non Ricardian or
Ricardian households

w̃i(τ, t), W̃R,i
t , W̃NR,i

t
Optimal wage reset in country i by household τ, Ricardian or
non Ricardian households

RWi
t

Real wage in country i, i.e. purchasing power net of taxes incl.
VAT

Ci
t, Ii

t Consumption (Investment) in country i

CR,i
t , CR,i

j,t , CNR,i
t , CNR,i

j,t
Consumption of Ricardian (resp. non Ricardian) households in
country i and of goods produced in country j

Ci
j,t, Ii

j,t
Consumption (Investment) in country i of goods produced in
country j

Ci,t, Ii,t Consumption (Investment) of goods produced in country j
λi

t, λR,i
t , λNR,i

t Marginal utility of consumption
CPIi

t Consumption price in country i, before VAT

RPCi
t =

CPIi
t

Pi
t

Relative price of consumption in country i

Tt =
P2

t
P1

t
Terms of trade

Πi
t, Πc,i

t Inflation of production and consumption prices in country i
FAi

t, FAi(τ, t) Financial assets in country i (resp. of household τ)

f ai
t =

FAi
t

Pi
t Ȳi , ψ( f ai

t)
Real financial asset to GDP ratio and intermediation fees paid
on these assets in country i

pai
t, ψg(pai

t)
Real public asset to GDP ratio and intermediation fees paid on
these assets in country i

Ki
t, Ki(τ, t), Ki(ε, t) Real capital stock in country i, of household τ or firm ε

Di
t, Di(τ, t) Dividends received in country i or by household τ

Φi
t, Φi(τ, t), ΦR,i

t , ΦNR,i
t

Lump-sum public transfers in country i, to household τ, to
Ricardian and non Ricardian households

φi
t, φi(τ, t), φR,i

t , φNR,i
t Real lump-sum public transfers to GDP ratio

FDi
t, FDi(τ, t) Financial dividends received in country i or by household τ

FYt Production of the financial sector
νc,i

t , νw,i
t , νk,i

t Tax rates on consumption, wages and capital returns
ΓT−1

t , ΓT−1
w,t Indexation of prices and wages if not reset

MCi(ε, t), MCi
t, RMCi

t
Marginal cost of production of firm ε, in country i and in real
terms

rk,i
t Returns on capital (in real terms)

Gi
t Public expenditure in country i

PAi
t Public assets in country i

CNt Aggregate cash needs of the financial sector
Ỹt, Πunion

t Output and inflation targets of the Central Banker
Rt = 1 + rt Monetary policy rate

GDPi,nom
t , IGDPi

r
t Nominal GDP and growth index of real GDP in country i

Xi
t, Mi

t Exports from and imports to country i
•̄, •̂ Steady state and deviation rate from steady state operators

Table 8: Definition of the endogenous and exogenous variables
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p, P, pi Relative, absolute and national varieties number
n, N, ni Relative, absolute and national population size

θi, θi
w Elasticity of substitution between goods/labour in country i

αi Import share of country i
βi, βi

g Households and government discount factors

σi
c, σi

l
Inverse intertemporal elasticity of substitution and inverse
Frisch elasticity in country i

σi
g

Inverse intertemporal elasticity of substitution on government
consumption in country i

hi
c, hi

l Habit parameters on consumption and labour in country i
hi

g Habit parameter on government consumption in country i
κ Labour disutility weight

γi
p, γi

w Prices and wages indexation level in country i
1− ξ i, 1− ξ i

w Calvo resetting probabilities on prices and wages in country i
µi Share of non Ricardian households in country i
δ Depreciation rate
α Technology parameter

R∗, Π∗, ρ, rπ , ry Monetary policy parameters
θl , θ f a, θ Scale parameters in labour, financial assets and production

cyi, gyi, iyi Share of private/public consumption and investment in GDP in
country i

si
c, si

wl
Share of non Ricardian households in consumption and payroll
in country i

Table 9: Definition of the parameters
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