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Motivation

The �Great Reession� of 2008-09 triggered a large-sale �sal poliy
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�sal stimulus pakages:
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The �Great Reession� of 2008-09 triggered a large-sale �sal poliy

response:

�sal stimulus pakages:

United States: Amerian Reovery and Reinvestment At (ARRA)

European Union: European Eonomi Reovery Plan (EERP)

�nanial support measures

automati stabilisers

Lively debate in both aademi and poliy irles about the e�etive-

ness of �sal stimulus measures.

Question: What did disretionary �sal poliy do to euro area GDP

in the Great Reession, quantitatively?
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Introdution

Related literature

The theoretial and empirial literature analysing the e�etiveness

of �sal stimulus has foused on the size and the sensitivity of �sal

multipliers:

Corsetti et al. (2009), Ereg and Lindé (2010), Uhlig (2010), Chris-

tiano et al. (2011), Drautzburg and Uhlig (2011), Eggertsson (2011),

Woodford (2011), Coenen et al. (2012)
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Corsetti et al. (2009), Ereg and Lindé (2010), Uhlig (2010), Chris-

tiano et al. (2011), Drautzburg and Uhlig (2011), Eggertsson (2011),

Woodford (2011), Coenen et al. (2012)

A growing literature has emerged analysing the eonomi e�ets of

�sal stimulus pakages:

ARRA: Cogan et al. (2010), Drautzburg and Uhlig (2011), Coenen

et al. (2012)

EERP: EC (2009), ECB (2010), Cwik and Wieland (2011)
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Introdution

What we do

Depart from estimated version of the ECB's New Area-Wide Model

(NAWM; Christo�el, Coenen and Warne, 2008):

stylised �sal setor with onstant taxes, exogenous government

onsumption, balaned budget, Riardian equivalene applies

simpli�ation of alibrated version of the NAWM with riher �sal

setor (Coenen, MAdam and Straub, 2008)
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What we do

Depart from estimated version of the ECB's New Area-Wide Model

(NAWM; Christo�el, Coenen and Warne, 2008):

stylised �sal setor with onstant taxes, exogenous government

onsumption, balaned budget, Riardian equivalene applies

simpli�ation of alibrated version of the NAWM with riher �sal

setor (Coenen, MAdam and Straub, 2008)

Extend baseline NAWM to allow for an enhaned role of �sal poliy:

theoretial extensions: rule-of-thumb households, valuable govern-

ment onsumption, publi apital, omplementarities, �sal rules, . . .

empirial extension: measurement of, in total, 8 �sal time series
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What we do

Estimate the NAWM with the extended �sal setor employing

Bayesian tehniques.
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What we do

Estimate the NAWM with the extended �sal setor employing

Bayesian tehniques.

Quantify the ontribution of disretionary �sal poliy to euro area

real GDP growth using the estimated model:

ex-ante evaluation of the e�ets of the EERP (assuming that it was

implemented in line with its initial enatment)

ex-post evaluation on the basis of a growth aounting exerise de-

omposing the dynamis of real GDP growth into the ontributions

of �sal and non-�sal shoks

Aim to reonile the ex-ante and ex-post perspetives.
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Introdution

Preview: Baseline NAWM
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Introdution

Preview: NAWM + extended �sal setor
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The model Baseline version

The New Area-Wide Model (NAWM)

The NAWM is an open-eonomy extension of the Smets and Wouters

(2003, 2007) model, designed for foreasting and poliy analysis:

four types of agents:

optimising households and (intermediate and �nal-good) �rms

monetary authority and �sal authority (Riardian equivalene)

real and nominal rigidities: habit formation, adjustment osts, stiky

pries and wages, . . .

�nanial fritions: domesti and external risk premia

Rest-of-the-World blok (SVAR)

Estimated on 18 euro area time series, with government onsumption

being only �sal observable
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The model Fisal extensions

Rule-of-thumb households

Share ω of non-Riardian households:

rule-of-thumb onsumption:

(1 + τCt )PC,t Cj,t = (1− τNt − τWh

t )Wj,tNj,t + TRj,t

wage and labour supply idential aross Riardian and non-Riardian

households

Aggregate onsumption of Riardian and non-Riardian households:

Ct = (1− ω)Ci,t + ω Cj,t

Galí, López-Salido and Vallés (2007), Coenen and Straub (2005), and

Coenen, MAdam and Straub (2008)
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The model Fisal extensions

Valued government onsumption

Households' utility funtion:

Et

[

∞
∑

k=0

βk
(

ln
(

C̃h,t+k − κ C̃t+k−1

)

−
1

1 + ζ
(Nh,t+k)

1+ζ

)

]

Composite onsumption good (CES aggregate):

C̃h,t =

(

α
1

υG

G C

υG−1

υG

h,t + (1− αG)
1

υG G

υG−1

υG

t

)

υG

υG−1

Private onsumption response after government onsumption shok

depends on degree of omplementarity.

Leeper, Walker, and Yang (2009a).
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The model Fisal extensions

Produtive publi apital

Publi apital stok for intermediate-good prodution:

Yf,t = εt

(

K̃f,t

)α

(ztNf,t)
1−α

− zt ψ

Composite apital stok (CES aggregate):

K̃f,t =

(

α
1

υK

K (Kf,t)
υK−1

υK + (1− αK)
1

υK (KG,t)
υK−1

υK

)

υK

υK−1

Government maintains publi apital stok and government

investment is subjet to time-to-build onstraint.

Leeper, Walker and Yang (2009a).
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The model Fisal extensions

Fisal feedbak rules

Feedbak rules for �sal instruments:

government onsumption, investment and transfers

distortionary taxes on labour inome, employers' and employees' soial

seurity ontributions (SSC) and lump-sum taxes

Example (in log-linearised form):

ĝt = θG ĝt−1 + θG,B b̂t + θG,Y ŷt + (1− ψG) η̂
G
t + ψG η̂

G
t−1

with a role for debt stabilisation (θG,B), automati stabilisation (θG,Y )

and possibly pre-announed disretionary poliy (ψG, η
G
t )

Leeper, Walker and Yang (2009b).
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Bayesian estimation The data

The data

Maro data:

17 euro area maro time series of baseline NAWM

Area-Wide Model database (Fagan et al., 2001)

Fisal data:

8 euro area �sal time series:

government onsumption, investment, transfers (in real terms)

diret and indiret tax revenues (as a ratio to wage inome/

onsumption spending)

employees' and employers' SSC (as a ratio to wage inome)

government debt (in real terms)

with (broken) linear or HP-trends removed

newly available quarterly �sal database (Paredes et al., 2009)
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Bayesian estimation The data

The data
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Bayesian estimation Estimation results

Seletion of alibrated parameters

Parameter Desription Value

A. CES aggregates

αG Private onsumption share 0.75

αK Private apital share 0.9

B. Fisal poliy

τC Consumption tax rate 22.3

τN Labour inome tax rate 11.6

τWh
Employees' SSC rate 12.7

τWf
Employers' SSC rate 13.2

τK Capital inome tax rate 35.0

BY Government debt-to-output ratio 2.4
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Bayesian estimation Estimation results

Seletion of estimated parameters

Parameter Prior distribution

Posterior distribution

mode mean 5% 95%

A. Share of non-Riardian households

ω B(0.5,0.1) 0.18 0.18 0.12 0.24

B. Elastiity of substitution in CES aggregates

υG N

tr
(1,0.5;0) 0.29 0.37 0.00 0.61

υK N

tr
(1,0.5;0) 0.84 0.98 0.17 1.69

C. Output feedbak oe�ients in �sal rules

θG,Y N(0,2) 0.06 0.08 0.00 0.15

D. Debt feedbak oe�ients in �sal rules

θG,B N(0,2) -0.02 -0.02 -0.06 0.02
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Bayesian estimation Inspeting the mehanisms

Rule-of-thumb households
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Bayesian estimation Inspeting the mehanisms

Valued government onsumption
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Bayesian estimation Inspeting the mehanisms

Produtive publi apital
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The e�ets of disretionary �sal poliy Historial deompositions

The overall ontribution of �sal shoks
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The e�ets of disretionary �sal poliy Historial deompositions

The ontributions of individual �sal shoks
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The e�ets of disretionary �sal poliy Fisal multipliers

Present-value �sal multipliers

We ompute present-value �sal multipliers as in Uhlig (2010); e.g.

for government onsumption we obtain:

M
PV
t =

(

t
∑

s=0

(1 + rr)−s(ys − y)

)/(

t
∑

s=0

(1 + rr)−s(gs − g)

)

We ompute two types of multipliers:

1

multipliers based on estimated impulse-response funtions

2

multipliers based on standardised �sal stimuli:

2-year �sal stimulus of 1% of GDP

nominal interest rate �xed for 2 years, standard Taylor rule thereafter

no �sal feedbak, exept for lump-sum taxes after 2 years

no pre-announement
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The e�ets of disretionary �sal poliy Fisal multipliers

Fisal multipliers based on estimated impulse responses

Quarters

Long run

1 4 8 16

Gov. onsumption, G 1.02 1.15 1.11 0.98 0.84

Gov. investment, IG 0.95 0.85 0.77 0.74 1.13

Gov. transfers, TR 0.06 0.05 0.04 0.04 0.03

Consumption taxes, τC 0.25 0.28 0.26 0.21 0.13

Labour inome taxes, τN 0.11 0.09 0.08 0.08 0.10

SSC: employees, τWh
0.12 0.10 0.09 0.09 0.10

SSC: employers, τWf
-0.01 0.00 0.03 0.07 0.07
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The e�ets of disretionary �sal poliy Fisal multipliers

Fisal multipliers: The role of parameter unertainty
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The e�ets of disretionary �sal poliy Fisal multipliers

Fisal multipliers based on standardised �sal stimuli

Quarters

Long run

1 4 8 16

Gov. onsumption, G 1.26 1.55 1.62 1.67 1.63

Gov. investment, IG 1.08 1.08 1.08 1.13 1.55

Gov. transfers, TR 0.06 0.07 0.06 0.06 0.06

Consumption taxes, τC 0.36 0.46 0.48 0.48 0.48

Labour inome taxes, τN 0.13 0.12 0.12 0.15 0.15

SSC: employees, τWh
0.13 0.12 0.13 0.04 0.15

SSC: employers, τWf
-0.04 -0.04 -0.00 0.05 0.04
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The e�ets of disretionary �sal poliy The EERP

Evaluating the EERP

The stimulus measures foreseen in the European Eonomi Reovery

Plan (EERP) amount to around 2% of euro area GDP over the period

2009-10 (f. European Commission, 2010).

We ompute present-value multipliers and output e�ets:

EERP stimulus measures alloated to 6 �sal variables

nominal interest rate �xed for 2 years, standard Taylor rule thereafter

no �sal feedbak, exept for lump-sum taxes after 2 years

no pre-announement
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The e�ets of disretionary �sal poliy The EERP

Composition of the EERP

Stimulus measures 2009 2010 Fisal instruments

Measures aimed at households 0.4 0.3 τC , τN , τWh
, TR

Measures aimed at businesses 0.2 0.2 τWf

Inreased publi investment 0.3 0.2 IG

Inreased spending on labour mkt 0.1 0.1 G

Total 1.1 0.8

Note: Stimulus measures are expressed as a perentage of GDP.
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The e�ets of disretionary �sal poliy The EERP

EERP �sal multiplier, output e�ets and sensitivity

2009Q1 2009Q4 2010Q4 2012Q4 Long run

A. Baseline results: Impat of EERP

Fisal multiplier 0.52 0.57 0.59 0.61 0.73

Output e�ets in % of GDP 0.55 0.59 0.49 0.02 0.00

B. Sensitivity of EERP multiplier wrt. model spei�ation

υG=1, αG=1 0.50 0.53 0.54 0.57 0.68

αK = 0.85, υK=0.25 0.50 0.55 0.59 0.70 1.36

ω = 0.5 0.66 0.70 0.72 0.74 0.85

Pries/wages less rigid 1.07 1.27 1.16 1.17 1.55
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The e�ets of disretionary �sal poliy The EERP

EERP �sal multiplier, output e�ets and sensitivity (ont'd)

2009Q1 2009Q4 2010Q4 2012Q4 Long run

C. Sensitivity of EERP multiplier wrt. implementation

No monetary aommodation 0.42 0.43 0.44 0.44 0.55

Est. interest rate rule 0.60 0.71 0.78 0.96 1.16

Est. �sal feedbak rules 0.53 0.58 0.61 0.72 1.07

AR(1) for �sal variables → 1 0.29 0.23 0.23 0.36 0.73

Full pakage alloated to G 1.26 1.55 1.62 1.67 1.63

Pakage delayed by one year � � 0.33 0.39 0.49
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The e�ets of disretionary �sal poliy The EERP

Evaluation of EERP based on Cwik and Wieland (2011)

2009

2010 2011-12

Q1 Q2 Q3 Q4

A. Input: Cwik and Wieland gov. spending �sal stimulus

G in % of GDP 0.24 0.48 0.60 0.60 0.20 0.00

B. Output e�ets (% dev. from ss): no monetary aommodation

Cwik and Wieland 0.20 0.40 0.50 0.49 0.10 -0.04

This paper 0.18 0.49 0.71 0.79 0.28 -0.03

This paper, αG = 1 0.18 0.39 0.51 0.51 0.13 -0.02

C. Output e�ets (% dev. from ss): 2 years of monetary aommodation

Cwik and Wieland 0.31 0.57 0.69 0.68 0.26 0.00

This paper 0.31 0.68 0.93 1.00 0.41 0.01

This paper, αG = 1 0.26 0.52 0.65 0.65 0.22 -0.01
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The e�ets of disretionary �sal poliy Cross-heking

E�ets of disretionary �sal shoks versus EERP
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The e�ets of disretionary �sal poliy Cross-heking

E�ets of disretionary �sal shoks versus EERP
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Conlusions

Summary

The Great Reession triggered a large-sale �sal poliy response in

the euro area.

Question: How muh did disretionary �sal poliy ontribute to euro

area real GDP growth?

Our answer:

The EERP�if implemented as enated�had a sizeable, albeit short-

lived impat on GDP, with a multiplier below unity.

Historial deompositions point to the presene of stronger �sal sup-

port, namely by up to 1.6 pp of annualised quarterly GDP growth.

Important fators in our analysis are the detailed modelling of the

�sal setor and the inorporation of (lots of) �sal data.
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Conlusions

Looking forward

The �nanial risis and the ensuing Great Reession have led�partly

as a onsequene of the enated �sal stimulus measures�to a severe

deterioration of publi �nanes.

Future researh ought to be extended towards examining the e�ets of

�sal onsolidation strategies aimed at urtailing government de�its

and debt levels.

Aounting for the endogenous nature of government bond premia will

be a fundamental hallenge.
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Bakground slides
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Bakground slides

Historial deomposition: The role of parameter unertainty
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Historial deomposition: The role of �sal rules
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Nominal interest rate and ZLB
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