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Chapter 1

Solving and estimating a
heterogeneous agent model with

aggregate shocks
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1.2 Heterogeneous-agent model

1.2.1 Benchmark model
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Definition 1 ( rg®™ ws g wm w ). Aheterogeneous agent model is the result of the

combination of:

« A dynamic programming functional equation:
v (s¢) = max u(xy; ¢, Sty i) + BB (Se41)
T

s.t. Budget constraint for x,

+ Aggregation rules for selected macroeconomic variablesY;, € Y,:

Yir = /yitdﬂ(€t7yt)

s wng s m nS r noWr W S e = e Y = b1 ¥ = ¢ 2y =
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 The law of motion of the distribution of agents:

Mt+1(€t+1, yt+1) = Z ,ut(eta yt)]P(et — €141, St)
€t

o Prices P, € S; that are consistent with the production side of the economy.
« Market-clearing conditions.

)

T s rgmwm WS g m™mm ®oSwERL XS W r W r Xz en
®m Srow 1sm n( gmr rmwe W aw w1 )
H,({V:},{Z,}) = 0. (1)
T sss ®m mwm®™ r au WSg XS O rws w nS B W X
S Xs m »ow wa X rRg W »s w o ow Sr w w
g WS s s fim ws 88" & x s
» s fim S »xX &« r x su SSHRL S g8r &
rXs w ™ m W xS s

Definition 2 (S »r a«u rwe). Astationary equilibrium is given by a value function
v*, a distribution 1*, policy functions x* and prices P* such that:

The policy functions maximize the Bellman equation of the households given the prices.

o The value function solves the Bellman equation given the policy functions.

All markets clear.

The distribution of agents is stationary.

» ne @8r 8 S S uooww R Sr W W™ r w ng
m m orm T rxsu wgs quw wp e r r fim s s
Definition 3 (S au » wap «u x ww). A sequential competitive equilibrium is

given by sequences of value function {v;}I_,, distribution {ju;}]_,, policy functions {z;}]_,,
prices { P;}L_, and aggregate state variables {S;}_, such that in each period t:

The policy functions x; maximise the Bellman equation of the households given the prices
P,.

The value function v; solves the Bellman equation given the policy functions x; and the
expected value of vy .

All markets clear.

The distribution of agents pi;11 is consistent with its previous value pi;, the households’
policy functions, and the evolution of exogenous variables.

« Aggregate state variables are induced by a law of motion that exploits the stochastic
properties of the exogenous variables and the aggregation ones of endogenous variables.
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1.2.3 Roadmap for solving
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1.3 Stationary state

1.3.1 General procedure
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1.3.2 Efficiency tools
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1.3.3 Results
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Wealth ratio Model 2019 US data
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1.4 Linear dynamics
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1.4.1 Direct acyclic graph representation
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1.4.2 Local determinacy
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1.4.3 Impulse response functions
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1.5.2 Maximum likelihood and Bayesian estimations
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1.6 Non linear dynamics and transitions
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1.8 Appendix

1.8.1 Presentation of the benchmark HANK model
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1.8.2 Stationary state of the benchmark HANK model
Solving the model
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1.8.3 Dynamics of the benchmark HANK model

Jacobians of the blocks

s fim J »s r ®owx w 7 ox b )=
do , T - e ‘
(i)t m oS J » S rmoepr 2 m wpw o T s ) wSs x
xS rt ™ s wex mopox nS s » wwr wmsT ss ms
Sswma = Ss OIS R 1 rT'mrx ss t,s € [0, T —1]
Firm block.

e wpus wwYyY Z
« wpus N d
dt = }/;5 'lUtNt mi (lOg(l + 7Tt>>2}/;5

°
J ns szrm irm irm irm irm zrm zrm irm

sN swm PR ORW W Winrm:inrsz
Central bank.

o WPUS T E

e wpw 1

1+iss+5t71+¢7r7rt71+¢y(y'tfl7Yss) _ 1
1+7me

. & W=

Fiscal block.

« wpusr B
e wpw T
e qu n Ty = TtBt

¢ Jr ns ‘]fzscal ‘]flscal

Household block.

e wpus wrdrt(

e wupus ANC



)

S wmg m s wm nwng regm WS g m m gsr & S S
At({r&wsad&TSJgS})
. gers wm oau ws  N({rs,ws, dy, 7, })
Ct({rsvwsydsaT&Cs})
Vv wA A d A 7, A A N PN d N TN (N qw,C o gr,C d,C
*J . ;"g Jun Jia Jua Jua Jia Jua Jaa Jua Joa Jia Jua Jaa JHa
T? )
Jra Jia
) ®S WS S X sprs m » » X s
S ) ®S r WX wp » s e8r 8 S WeS row
nSURP W mtopeow ®s wSs wpw x S PSS W
s s WO oau W S P™ ™ owur s w o x Tz
gn m Srow 1 fi ow o J ®S ss us
®m wNg S r wrs x ®S PSS W r fake-news g r wa
Fake-news algorithm
Sprsm W oox X Z en m Srow 1w » g fi w» "
h 2t ws S ) S » we X wWrs W oowx »r "
T s SPr gr W S S ng W
Y= 3 [ ek Vi XODie. k) ( ga)
. Jk
/
V;f(ea k—) = mkaxu(e,k_,k,Xt) +B]E‘/;f+1(evk) ( P)
/ -1 /
Dt+1<€7K) = E :Dt(e>k: (evK))P(e>6>Xt) ( )
e
r X x & " WS Wpw s ws S pr Y X nwm 8
= x s®m upy » D ST oW W g s
m Sr zZmg SSS W au WS S
Vi = U(Vt—i-laxt)
/
Dy = A(vig1, X¢)'Dy
!
Y = y(vi1, X;)'Dy
o X, s s S » x X
evD r WS W owm ®m W ST oW W g ® WS 8r s
ms r

e A(V,X) s rms  mmwox st zs wm  wm D



m rSwg r wm s s (®m sswwawg XY r »n mwns w»
s m S W SS) s
th =V, th+1 + Vv, dXt
th+1 = (Av thJrl + A:): dXt)/Dss + A;S th
dY; = (v, dvir1 +y, dXi)Dys +y,, dD;
= dyQDss + y;S dD;
~—— SN——
» w ff srow » ff
dvy =0 (T rmam » »)
dDyg=0(m » »)
r Uy S WK »x r s u € {v,y,A} r sp x
r € {z,v} »wg us S r sp wS $ ( J
wmpn ng dY;
r wg wmdvy
dv; = v, dviy + v, dX;
= V[V, dviyo + v dX 1] + v, dX, = V2 dvio + Vv, dX 1 + v, dX,
= vi dvyys + Vivx dXiio +vyv,dXsy + v, dX;
= Vf*t dvp —i—vf*t*lvx dX7 ... +vpv,dX; 1 +v,.dX;
~—
0
trT—t—2 r x r ws ms dv, = RS W wrr mo s
dX; » wwr ms
T—t—1
dvi = Y viv, dXip,
u=0
T w w ff dyD,s dY, ws pws

=

=vy,dvi +y,dX;
T—t—2

Z VoV dXt—i—l—i—u) +y,dX,

T—t—2
= (v, Vyve dsXip14y) +y, dX;
u=0
T—1
= o d X,
s=0
0 s s<t
oy = Y. s s=1
y,Vittlv, s s>t



)

S g B S W we r@m WS g W m eer &8 S S
T swa ms » wrr WS wnt m wwr wmswp dy, “wwr s s x
oo rowg yvf)tlvz ™
rdY; s wrs  srow o wm ff oyl dD;( » S LN IS
» r wrs dD; m o momrx owrs  pr (A,dvi + A, dX;)Dyg) r wg wdD;
s
dDO — O
dD1 = (A dV1 + Ax dXo)/Dss + A;s dDO = (Av dV1 + Am dXo)/D
dD2 = (A dV2 + A:): Xm)/Dss + A{ss dD1
(A dVQ + Az dX1 + Av dVlASS + Ax d)(()ASS),])SS
(A dV3 + A:L« dXQ)/DSS + A;s dD2
= (Aydvs + Ay dXy + Ay dvaA g, + Ay dX A + Ay dviAZ,
+ A, dXoA%) Dy,
BB
t—1 !
dD, = <Z Aydv, A%+ A, dXt_u_lA?;S) D..
u=0
® SWRAN X S rspws dY;wuswg s P W WS
e o £ dy,Dss su %ﬁ” =Y.,
0 u <0
r VY, = Y, Dss uw=>0
(y,(v)" 'v;)Dgs  u >0
e sr wu m» ff y. dD;su %Xint = PyDs—141+P1Ds—t12+...+Pi_4D
0 u <0
79;—{ (/0\,)” Zig » Dy, = A'D w=0
Vs = (Ay(vo)* 'V,) Dy u>0
RN ff sg s
dy; _ / / /
dX = g7t,s - (ys—t + P(]Ds_t_l + Plps—t—Q _'_ + Ptflps)
T ) nS M W X wrs S® mas Jrs ® Jio1s-1 ¥ » wup
» feCe]
Fis t=0 rs=0 B Y, t=20
Jrs = {ftﬁjtlsl ros “ Fm‘{ D, t>0°
w x rz an m Srow 1 F ®mosSmWor r s
J » S s S » t=20 us S r W™ 1w S qu W
s s{dX;}L, dX, pp ms w wouros s ®m W xr zZ ™ ws s



roomxw rpx 1T s s S
S SS®W rom T
S memwa x r S m W e Sw x
T m S grx ms S ®S X
frw » WS e W
lxmx ) » U
®m ®m ss wm s wm( 45
r 1K
Impulse response functions
T MW » ) nS S
wa »pr S y » X
S X SW S Wpr S wp
roow W

X wap
Sp WS S URULY
i3 IR T
ww wa
woox Xz
m oS X W
»an wp X
neg X
wa T X
nOr eurx

Impulse response functions per productivity types



r@m WS g W m
- esr &

S wmg m s m wng

S gwr
sux 114 ggr g R |
! npr w
Pu X m S | IP " '
X SP WS S 1



“gur 11 mapws r sp WS ww

»S
?Ss s W oRmpr
g x " n. X o xx S

» n

7]



regm WS g m m e &

s W wg

| 1
MmO ompr » us X Sp WS S



"gur 117 wmapms x sp ®ws ww

»S
?Ss s W oRmpr
g x " n. X o xx S

» n



S wmg m s wm nwng rgm™m WS g™ W 88" & s
1.8.4 Estimation of the benchmark HANK model
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1.8.5 Benchmark RANK model

Presentation of the model
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1.8.6 Intuition of Boehl, 2023’s nonlinear procedure
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Chapter 2

The macroeconomic and redistributive
effects of shielding consumers from
rising energy prices: a real-time
evaluation of the French experiment

This chapter is co-authored with Francois Langot, Fabien Tripier and Jean-Olivier Hairault.
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2.3 Quantitative Method
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2.4 Take the Model to the Data

2.4.1 Calibration and Estimation Based on Historical Data
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2.4.2 Shock Identification over the Forecasting Horizon
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2.5.2 On the Effectiveness of the Tariff Shield
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2.5.4 On the effectiveness of a redistributive demand policy
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2.6.2 Fiscal Policy
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2.8 Appendix

2.8.1 Model’s structure
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2.8.2 The tariff shield

Model’s calibration
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2.8.3 Income, wealth and consumption distributions
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2.8.4 French Data

Observed data
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2.8.5 Estimation of the exogenous shocks processes
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2.8.6 Testing the stability of the processes driving exogenous vari-
ables
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2.8.10 Tariff shield: Aggregates since 402019
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2.8.11

Re-activating the price-wage spiral: Aggregates since 402019
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2.8.12 Subsidizing incompressible energy consumption: Aggregates

since 4Q2019
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2.8.15 A model with an ad-hoc demand for French exports

MowrsSwmp s wa ne x TR s Pprs x M Xg Pr W W WRX S
i r® M X AT W par  SS rr wma x s T swa mpp «

morm owm finow ss

el nrXg r  wu spEtEt X S »x pur S r W
g s W sXy( mrs %% wm )T srsuswm =« BS MWW r ss
“r wm fiowas WXr X ns ® w wp x mrg W

Y gur 1 Fs wnrxg S

() mxg Pr Pg ()wfl w7 () mm ®m rsrxr @

Deviations from steady-state (%)

1004 Household energy price Inflation 05 Nominal interest rate
—e— Tariff shield —e— Tariff shield —e— Tariff shield
—e— Tariff shield & Constant net foreign asset position 2.0 —e— Tariff shield & Constant net foreign asset position —e— Tariff shield & Constant net foreign asset position
2 804 —8— Tariff shield & Variable net foreign asset position 9 —— Tariff shield & Variable net foreign asset position g 04 —~@— Tariff shield & Variable net foreign asset position
g Py =
g g g
K 215 2
S S S
g 60 Kl go3
2 8 g
g £ 10 £
& 404 4 Eo02
s ] ]
= o5 K
% 20 3 3
g 20 8 2o
0.0 +==
0 LS o 0.0
0 5 10 15 20 25 30 0 5 10 15 20 25 30 0 5 10 15 20 25 30
Quarters Quarters Quarters
'y
apn Y g wpu E () =N
() wpu () »rg mwpu X
1.59 Output 0 Labour
—e— Tariff shield 3.0 —e— Tariff shield
—e— Tariff shield & Constant net foreign asset position —8— Tariff shield & Constant net foreign asset position
1.04 —@— Tariff shield & Variable net foreign asset position 10 g ~®— Tariff shield & Variable net foreign asset position
g 2
g g
£ z
0.5 g -20 H
g g
g g
0.0 g —30 ‘2
2 H
S S
kel s
I H
_osd & 10 Energy input 2
: —8— Tariff shield
—e— Tariff shield & Constant net foreign asset position
50 —8— Tariff shield & Variable net foreign asset position
-1.04 -
0 5 10 15 20 25 30 0 5 10 15 20 25 30 0 5 10 15 20 25 30
Quarters Quarters Quarters
() ws » rg RNSURAP
i
1 LA C Y]
g sw () nwswwmp w» E
0.0 0.0 o
£-05 £-10
-0.5 p z
= 8
s -10 3
g g 20
8 8
-1.04 % &
g g
g-15 £ o
s -3
2 2
S g
-1.59 3 0 2
£ -2 =
Real wage 2 Consumption 2 —a0 Consumption of energy good
—e— Tariff shield —e— Tariff shield —e— Tariff shield
204 —e— Tariff shield & Constant net foreign asset position _25 —8— Tariff shield & Constant net foreign asset position —8— Tariff shield & Constant net foreign asset position
. —e— Tariff shield & Variable net foreign asset position —e— Tariff shield & Variable net foreign asset position 50 —e— Tariff shield & Variable net foreign asset position
-5
0 5 10 15 20 25 30 0 5 10 15 20 25 30 0 5 10 15 20 25 30
Quarters Quarters Quarters

hvy s mw x mS X W ws mrg S r ®WMSS Wr w
¥ @ SS S ®m WM g®mwWwSs ¥ » U RS S Y X SS r m firwas

— 114 -




T wa x MR WX SKow ff s s BE NSWH IS X WX SN W Xg
s x wa w ow Rt IR
m S S we r S KX MW ¥ g8 g ®mS sg W
betir = (L+71)bes — pe By + Xy
t by x pr s ms rm ¥ 88 SS B S W s x x S s “r W
»ow pp rr me ST oW X mrg s s wm X, romom r Ss
r wm firms T ox o weg Xy r mapp by s rowma ®gSrX & S ¥ PSS
w R SURAR X Z ffxrmpss ® WS
« Constant net foreign asset position. » s firs S ssuwa T gm WS
s s x m1l—s, rx  wespp #w r Ss
r wm o fixwas sw rx x s s "t W us SS S WS ®
— -7 _ o _ _mb
bpiy1 = by =b, VI T s s Xy =(1—su)pely Spt = T
_ PEtLt
7 T 5.PpE
w bys w rmwm s s rsr  mb,=EEZ g w rooom
rS, ® s s ws{pg, E,T} T x 1 Sysp s wrg MW
mg s w» finm mwmr s wr ®™ WmMr m TSP WS Sy =1
Vit % ox nuw x wp s 5, =0.9
« Variable net foreign asset position. » ss ®» sr g S sswwa
®R wrs r g®m WS s r g n Xy=—wvby+ Vnpely T s
PrSs moOw s o ow a0 S mru r g® WS
T 1w, — = = ‘
s s by = 2pglkie m {Pg, E,T} ®m Wrg r wuS
TmS X XS » MW r ®rs xss rwm firmas mr ss
SS WX mMS W gs T rx nuw x wp s v, = 0.15
»n v, =05
7o ) s Ss W x « rww sb+b, = A r s mW & smrx
«n rww sY; (1 — prﬂtZ) =C, + G+ X,
Outcomes. ¥ ™ mrg pr S s gur 1 wsr s S v bl
s Trw mrsgwmrx  wpus spws “uwm  ws( Ts) rwm sgnfi ow
ffrma rm wr ®» mr m T »r w w S r W ®m W
x » PSw 8 r ss wmrx ff MEX S W Mmrg Ppr s W
firs aw r rxr grx sS 0] e mr  mw
T ss ws ®wm wrs( prs r%rwm firms) r sss ws e om (rw
wp x Mrg )rSK Ng W I g8 g WS mNg o n Xg P
S S x sw SMX S ®m X gns ®NgSr W S X m XS x S
»r S wmg ff W us s nS aqu W room
ur g r oW x ne ® WS W W s w»fi rG@ PT s ws
W mmS x ng wu ff now 28 IBCH] RS X oam
us s S W R P us x neg w ff o omam S
S S XSWRL W
x s 1w r wr ™ SSS P rS W s ffrmm s spr
uwoow rffs S gur M RSX S S o) w
s Trw MXSgMX SWL X NUPWS sp ms “am  ws( Fs) S wr



Deviations from steady-state (%)

Deviations from steady-state (%)

Deviations from steady-state (%)

() mxg Pr Pg

0.0
=254
=5.04
=7.54
-10.04
-12.54
-15.01
Household energy price
~17.54 —e— Tariff shield
—e— Tariff shield & Constant net foreign asset position
~20.04 —e— Tariff shield & Variable net foreign asset position
[ 5 10 15 20 25 30
Quarters.
() wpu Y
Output
—@— Tariff shield
0254 —e— Tariff shield & Constant net foreign asset position
—@— Tariff shield & Variable net foreign asset position
020
0.154
0.104
0.054
0.00
0 5 10 15 20 25 30
Quarters
& Sw
0.16 4 Real wage
—&— Tariff shield
0.144 —e— Tariff shield & Constant net foreign asset position
—&— Tariff shield & Variable net foreign asset position
0.124
0.104
0.084
0.06 4
0.044
0.024
0.00
o 5 10 15 20 25 30
Quarters

¥ gur

% T rxfFS

- f\“‘
= 0.00
S
:
T
% -0.02
g
¢
2
2 —-0.04
£ 0.0
g
£ -006
:
& ~0.08 Inflation
: —o— Tariff shield
—o— Tariff shield & Constant net foreign asset position
~0.10 —e— Tariff shield & Variable net foreign asset position
0 5 10 15 20 25 30
Quarters
s w B
() »rxg mwpu
Energy input
—— Tariff shield
0.20 —o— Tariff shield & Constant net foreign asset position

o e
S =

Deviations from steady-state (%)
°
S
a

0.00

—8— Tariff shield & Variable net foreign asset position

0.175

5 10 15 20 25 30
Quarters

() »C

RSWURAP

0.150

0.125

0.100

0.075

0.050

Deviations from steady-state (%)

0.025

0.000

Consumption

—®— Tariff shield

—6— Tariff shield & Constant net foreign asset position
—®— Tariff shield & Variable net foreign asset position

5 10 15 20 25 30
Quarters

- 11 -

0.0025

0.0000

~0.0025

~0.0050

~0.0075

-0.0100

-0.0125

i
h
H
H
i
i
b

-0.0150

-0.0175

0.150

0.125

0.100

0.075

Deviations from steady-state (%)

0.025

0.000

Nominal interest rate
—o— Tariff shield
—e— Tariff shield & Constant net foreign asset position
—e— Tariff shield & Variable net foreign asset position

0 5 10 15 20 25 30
Quarters

() =N

Labour

—8— Tariff shield

—e— Tariff shield & Constant net foreign asset position
—8— Tariff shield & Variable net foreign asset position

0 5 10 15 20 25 30

Deviations from steady-state (%)

Consumption of energy good

—e— Tariff shield

—e— Tariff shield & Constant net foreign asset position
—e— Tariff shield & Variable net foreign asset position

wx S ™

0 5 10 15 20 25 30

Quarters

wila
»® xS

AW rg W



Chapter 3

Fiscal consolidation and debt
sustainability in a HANK model

This chapter is co-authored with Francois Langot, Jocelyn Maillard, Fabien Tripier and Jean-
Olivier Hairault.

Keywords: w P w m s sus  w
JEL codes: 4

3.1 Introduction

T s ss ® g rss(suprm wrp WS x gw 1 uss W W
s m T m) s € IMm eSS Sr wmg sus W »now X Swg
i 1 m s m wmp w w fis wSs ®mpr r Ws W
oW R X o pr m Ss » LA S Ppr gr mWas
x s x PrRA X X S WS Trs XSS Wmx W
S Pr gr Waswa S sus W T SMm X oW R G Pr
(- »m x = s 1. ®» r =» s 14 s ) S m »
x » oan ( 1T rw )m» = ng S
uwr s W oW ™S uR IR w nowe s prgrms( xm x
m X zZw Y'T s ¥ S WS wWW XS X » w fis »s
npr gr was s »oom RS XS WS g m W S
S Ss wg Y R R S X @r Was s ru S pwssgnfi w
wfis /wg r ww p rs x nR e S WX xS W
gnmwm s pw »m G ww » 1T W ox rooz o ow =
) x rmop we st w wm ff s S Pr gr ™S S SS W
s P us s ffrw s 0w rRmom w s
T r rx » rgm ws g w ms w( ) ™ s
S Ss pu sus  ® wm fis »s mpr gr mas T sma I I S
'S SR mw 1 r swuss ® ®m S ssu

1



mrg W WMSUWP W W OPr W W S s r g m WS S u »n T
fixs n o8 ] S »n pr S x % SS ff

® s mrg Br S » o owpe (s s »m r » G ) mrrx

»r S W g » s m( ) ma SS  mm W x e
S WS » ur er XS WS ® xS
re Wr S ® s ® W RPr SS nSURAP W
» | woox en m Srow
we o r g MW WS X SPp WSS ™ Supp X W wNg ¥ ? S

T x x »owaw e re SK S Wg r . W mm & S we W
mrnp sp fi o nogr wp rTWr  sx ffrmw » W wNg
RoWm s T s s w g "™ ffxmw € ®mmwm s wrs

x wp s m nawa X s m SEM ™ SN

» x ng W u wgfis »s mpr gr ms s fim ng R
» » PX X M S WP wA W v ws AR w x
WP S g mwmwmspr fimwm s u s ff s gn S mra s W »
® o osreowr wswa ms T S ne wp » » r s
" »r WS ws W M s( ggwmr w 1 m wm  zPox
noow Moz 1) s s m mS mW S urwg r pr S W
g ms( gr » S «x 1) ne wm org Trp r » ) w x
T » s mpr " S WS wg sau®m Sp wm
mr oW w or r oz gn m Srow 14T sm ®m  s&s S
" seu®™ s s S " " &€ MW m r SSsg W
SrM wr W fim s W r Wmwmg S S MW S au ™ S
s S W MW WS nOWm R r wp wS ff r m fis wS
R Pr @r WS BB XS M@ WM S » » neg s »r
»n xS s sus W ®m ss(S S) S ws wp x
r m fis mSs mPr gr WSg W S Pr W rm » s s
S W X XS S WS WSS s » wre T s m 0w
ST oW W oo s sSuswg W » r SSs S s W ST oW
s X o x rom rom moox nrom )

r sSwg s B WS s ®
s pr S mr Swe nOWS R wg fi w X ®» rs m X

‘S w ms x » ® s firs r r ppr W mwm » r (1)
O W og IRRR MW WM S SSPW Ng W X WA ¥ s w
s pr s ©r ss w mnwm gsre s(G

P wfl m m rsr s pu
) mox ox s weg r sus w s s T s s
MOTM R W WS W Wr M MSTM WX W S W S S S mOIRL R R R KRR

& x s rs T s ¥ Ss mm S S ®OSTM WK W WS s xg x

T RS pw PRW fis swu wm(sp f »u i) w
X MR WM T RRW ST roomorsx ffrm » s x x
1

» X 1)



RS »S

S ng

ss s
fis sauw
(wmpu  wfl
g rwmm P
wp 4 ’

X

»r
S

T
w»

XS mg pu
i 2|
ng firma wa
rg W S
vg)

»

S

X

x

J

X X

J

o
»

1

xS
S

Supe

»
um

A

S

wopw

R SS W
S S W
n

S m

Sx
r s
S

X

PR
sr @
s

S S
Mo »
nSWRAP
xs
"
S m au

RS

oW

1

Z g

S sWa
X Swpp

1

X X

N

T

X

m
S

»s S S
SS SSwa W

xx

SS SSWm W S
»

S wp x

SMS

»
um x

X

X s

s( mw
vg

S
%y

X

S ®

X

» SS
& mmw
SHg® S S
P WA W
Wr SS sswm W W
X WS s)
S s w
z T as

X s
(rg ®m Prss mwmg
s(sxrmg m Prss m n g
& mmw $s W
X s e W M SWXT wwm N

R W S S z S
US KL WS M SSP R g W
o »

Uk s m
X ower
s m X Supp
®SS
Suge S S

» S

X

wp
S

»
1 nS

X

J

S
45Rm W
»w
nY S

e (r w11

1

x X X X

J

X
X
»
»

=

X

nw

S

X
e o e x
nrxy S
o

i IR

S W
»
S

»

1

/4
»n

™

RSURAP
» oW

X

T s
»
S s

WS

LI
g w

fim w
S
R gr

X

U]

nm »

o s

P

X
S

T s w
P WS

»
S

S S

W wrs(pa  spwm owg W nS

xx S s x 8

" e S

=


https://www.lefigaro.fr/conjoncture/deficit-public-la-trajectoire-du-gouvernement-est-fragile-et-peu-ambitieuse-estime-la-cour-des-comptes-20240311

rWS XS S WS s wr mrow ws( smRr  mom) sSs W
r wms xs ( ¥ 8 ™ ®)r wWrx s X Ssp 458w »
S SS = R G Pr () ST wmg ¥
P w» X RSURUP W W aw s mw 4% w » oW nNg
SR X W P WSHXT W X WS XSSY mg S waM S T Supp r sS us
@&r s mw RS qu W SS »ow @r S S mr Sweg T 8 »
SSS M X WS XS SHPP rS RWSHWAP W KL W WA S S n g us S x
s wg W T ONSHRP W OW oau S
» s » x X wr o S W S P ssS »
S S ] s we xr m r@G Pegr wfl m om m rsx s
WS Sr w W x xS X we gnr equ rwm w
X oox ng ® e nox ] » € mmm » mr Xs
wr o ppr »x S M SS sswa W XS s 8 Ng wmpu s fim
moox mroow mox 1 x S S “would generate a distribution

of paths of the debt ratio (sometimes called a "fan chart’), based on forecasts for the drivers
of the debt dynamics, which are themselves stochastic. (...) The forecasts would also take into
account the policy intentions of the authorities, as well as the interactions between growth and
fiscal policies. The result would be a distribution for the debt ratio n years out (...) conditional
on expected policies (but allowing for uncertainty about these policies would affect the econ-

omy).”T G rmmm» “mw »r S O rom P W »
s XS SWrr WM ®mg S pr »wx oW XX s ws firs
TR W sr ow m G Pr g w 1 RS m RECIS
»  wr s W ] T m =» w Sx w W G P
X » s1 4 X s o 1 » X S »
ne Ul 11 S zn T wm ® SS SS wmfis by
» S® rms r W WM W xs mx s mor » S x
S nox ®m X WS IS xS mx s S i i r s
»r ng 11 we r sp g ms 11 ne BRI
Literature. Wrmm®r Wrx WS S I SIrmS X oowr nE oW
rowr o oW L m SS w s ¥ g P W »
G e » 1T » w gm Sw r 1 W
S ®Wpr P r IR w s " s m xr » rTw X
o w  ws' s XS WSX »p s wa s W x
np m SS w ¥ an ®m Srow »r P ®m SS
fis mORR X Wl P rS W wa S ™ S WSS »n8s S W
S wp x usw wa s w x e P rmw X
r UV » ne morxg Trp x » ) m X Xow U
S mg W S sww »S I NP S W G Pr WS »
»x mgnr aqu rwwm I s
'T s s gr 1 4m rus w» Swm 1 » PR s rgmw ws
g WS S m w ®x x ®S  spr » g re s r ® X WSM SS ® SS



R »S R UL » el

m s ™z wap r ™ ®mrg rss'' wrpmr wms S
® SS s ™ wg " i WS WSS W oau n oW
oW » W S W W ox MROr oW W s wmr w
rour W @ WS S W™ W » r SS ®m Wg  Ssru
wr s S ol us ng » » X s m » »r
g ™MmwmsTaw r SS ne LI S W mm »r
®owox rooz = ®» Srow Issaqum sp ) ' Tw
nrow r wr  wfis »s WX gr WS s 0w »s
s W x (s 1. » r© = s 1. sm T or w
G zz 1. F® ) ® mS ®mW S ropr s m gsns(g r g
now 1) m T 1w SS W r W re
nOWS gWMS W OWm WP RSHr B WA xr S S rm 1 nzZ
oW fis ms nORowpE W W oau W WS W L]
S W we WM MR rg RO
T zrwa m «x x S Xg WZ S s S » Pr S WS wa
S » sx s «Qu » ] g N s®m mrsusS no4
PrsSmMsS W » m XSS W oaquw rSM s ropx »S »
S » 1 s s s fis » s S » S wss S
sus W wap “aom »n S » »ow »
» oau s S » 4 sssS S by fis »S npr gr mas S »
aun fis rs ss G Pr » "R »
s s ®mor oW roug o) fis »s mpr gr was “m
S » ®ow s

3.2 Model

T sm ®mS nOPrswW » ®x NEP IR WM WS x
g W nop» S W x ®m W xS us S MW x L
x 8 S Trx wwm ms r mr w S s S gr T

m us urs x TRX S » ff r m ® WS
» x mSs wx fis » ) ws fl » x
®ow s s m T T SS nom dala S rs now
G e » 1" » fl » r oW W XM S WSS s
Uy nr oW WS ®mosr firmas x s - r we » x
"Row ox X ¥ S™M W WK SS RSARYP M R W g WS
r sP rw mX W S M Wapr ss RSHRUP WM W W pu mwm s T s
PP ISP S W by » SS » » s T ®m SS X ox uz
s®m pr moS W W s S ® W SIK S 88’ 8
Yo om s » » s s s w s 0w
e s ™ r x r au wms(S & pPpwmowm G  ww » 1) ®m s«
® x (1) »xx 1 = R » W s waprx
wr m XS W WSsp T W ox Xz an m Srow 1 »ogr s
s s wng ws (i) wp m WX Sp WSS gsr g S s (ii) S
mw s wm (i) swm prm xS m S r oz ®S



ll » - s pr rooxpox
7w r WS xS us S x roma g Mmm 1 W roow
» ®s s wr mrx w ws(r swr ®mxws rs) m sss w («x
r g ®m)rwms xs T s rrspms pPws s » wnwwp mwmn w»fis
rprpr W oW W xS rws rs(p o« ) r s
® oW
s ®r oW XS w roows x T W S W™ S Z s m
x T x S S s wax fis ss wmT s prm =rs x
ws w Ss CUD x » xrxTmrx »nT
3.2.1 Households
T » r© « ® s us s sse{l,mh} () ma wwa(m) » g (h)
» S grwp WS S prow S B x »row S S
wse €EE w» » urr m we€ET rwms mm r »
2 s sP(e,e)
us S WmXe s r W™ OP® W s ® s » r 5 s
sxp T s S WS x " x W NeW WZ W |

Vile,a_) = max u(c) —v(n) + B ZP(e, e \Wisi(€, a)

st a = a1 +yla,e) = (L +7)[ci + (1 — sua)prace]

X

x S¥ SS W r W Xg  MSWWAP W SCp SgS WS rff's
®» DPE S x »r »nrg T S ww x By ng S X oW e
T oWam S S ® S ssww s mr AR(L)pr ss T m » m
y(a,e) m rmo R ow s wr ow wsz(e) r fim s s

y(a,e) = raq+ (1 — Tf)dﬂ(e) + (1 - /,L)zt(e)l”\ + 77 (e)

zi(e) = (1 —mn)weny + 1T (e)
x 1—}—7}:1;13;1 Wt—Pﬁl—l » mSdr SsSr w W WU I X SS

us S r W ww  wd(e)>0T r w firwas pr fis s7p T
s WEX oW NS X propr w rmoows wmr w wmr 7 firs
rwms v T sw rRmomw (ws ms » wmwp wmn wmfis)
» »n  wmg fim T'(e) > 0 s ws s r  mpr r WS xS

T s W™ rwms rs 7T s rgrx xp rr uS s » m wNgg W
T'(e) < 0 TSP W S r e mpT rws rs T wgswnT » 7
s mr AR(l)pr sss w g ™MWm™ ® S m ST W WS
S rwms xs T mpr gr ss s 1 Trile) = z(e) = (1—p)(z(e)) A r

A W S 8r P % SS S ™ s wawm W T @r SS

Tz (1 _ Z*)\
(r gr ss ) r w g W re r (Tféz())z =1 (117(’;)7(;);‘_& ) s

(s x) wm ™ r x nom 2 P % SS s
1

rms rs T(2) <0 w2z < (1—p)x

rg X
"

-1 —



R »S R SHS W » el

sswwa u(c) = log(c) v(n) = g, T roosw PrWXS Ogy
rs sp fis ne rom W XX weox supp S s
® r  ssww s wmr AR(1)pr ss  ws s w pr P s
c mwp s ff rw W W r S s w € Scag W C =
eqg—1 eq—1
¢, di X Eq W sur S sus w m g St
it T Ea’ X » »
s ffrw & S¢S s & W
nE
% ng—1 1 ng—1\ ng—1
¢ip = |og (cipe—cp) " + (1 —ap)E(cin) "
1 e
. ng—1 1 ng—1 ng—1
e 1
= | og”(Cpa) "2 + (1 —ap)"s(cing) =
X CGE S » re RSWRPp W g S w S SSs wW Cp
® CH ® s i JO nSUWP W@ T s ¢s sfis us
spr rm s c=pgceg+ (1 —suy)pe(ce —cg) c+ (1 — su)pecy = pucu +
1
(1 —sy)pece pu = Py/P » pg=Pg/P
3.2.2 Unions
S ox » s€{l,mh} wn ms s wuwau s s k r s
i 2Ot ecE n a€AT we msprgrm x S gr wps s
S S
. | f ¢ w)) — v(ny(e;, )] dT
Uie(Wiih) = max W 2 s s
kot - 2 Wi, 1 +6Uk7t+1(Wk7t)
s —e*
st. NS, = (% N
tU kit — s t
W
1—e* 1=e®
S __ S S ) .
r We = . (Wkt) dk » Yy s s aS® W S P rw x
¥ s ST ow W X xs s s sawas 1 s x sw
\ \ \ S s __ S S
ax rww st owm ws sfisy W[ [dl¥=1 w row' s rooom
s ® w » P »m T ww ws s WS x n MR $ s P s
s _ S Ns /(NS) td W Ns~/( S 7'5) _'_B S
Twe = Fw | VUV f2) , Tw,t+1
s _ (I=p)(-m) )
s r mldj = —{—" w8 RWx owp, =7 W s s MKW xS
S
’ii’E@;ﬁV r sp fi 5 mWmrx r e w » g mr s w
. . ST (A8 T\ — 1( .8 T s T »
RS wswwap  wewm s 0(c,T ) = [ ), (c )e(1=T")dI*(e, a) T r g
T s W rom ws s rs m wpw an raw 't
T wmr wpr ws s ST mwneg firmas x fin g s W Rg
MW g S W™ MXg SX SS S W us spr rm sT s swus  wmr W P »s
W om RSWRA XX W (®P) ®ooWSWARM S WK wus % WP X xS
S mpw 1 ox s r » P s wr



3.2.3 Goods Supply

s 8 pr W rspr ow Yy wuswg ®m TR RAR R Z

{WIN] + W[ N + W/N}'}

L nh

nzt’ zt’ i,t
EN
Sk eny—1\ Nt
Il mparm |\ N N h nTh
e < (o () e (A NP e (ARNE)
S —
Ny = Y wimieini, Vse{l,m, h}
o)y mel =w’ s re mroow mor wmowm A s w» wpr
o s ssuw s wr ()pr ssVse{l,mh} T 1 m
ro oWamWm S r
s p—] —EN
o G (We/ (A=)
t - ’
Ag MCy,
1
l—en l1—epn
W
¢
MCy,; = E Qg (AS - Vs e {l,m,h}
S tw
% r 1 W r wr S —mpS = pns
s s wp s X S W Rww X arxs (m m.s) 'onzt = ng, =N
Vi, ' rmorwa zwgny =1(o, r wm w SK ST =>. Wi mes,
nomg )y w, =1 rom s W ss rors s s*ovp” ” el s
SR Rg P ¥ P » S
HN,t - (VVt - MCN,t)YN,t - 0 = VVt - MON,t
Wt %
& Wy = MCN g, MCN,t
mCN’t = B,

®rw g P w rspr w Yy wmrg FEmn s g sYy ww

N Zwg rXer W WSS
1 E 1 or—1 U?il

m}i/]Ivlt{WtYN,t + PFEtEt} s.t. YH,t S Zt aff Et ! + (1 — O./f)o Y Nt

T » m LRSS X oW W Xs x
W, Preg \
Yvi=(1—-« Y, E=ap | —— Y,
w==a) (ye)  Yan Bomar () v
w rg W s fim s s

1

MCuy = Z, o (af(PFE,t) 4+ (11— Oéf)Wl Uf) °f

'S mpw © rwar s

— 1 4 —



s S n W SHS W
SswwL Rg P ¥ P » S
HH,t - (PH,t - MCH,t)YH,t - 0 = PH,t - MCH,t
Py ¢
pH,t - Pl’ﬁ
< PHt = MCHp, MCpy 4
mcpr = B

“nog PC W XS W M g S W™ X r S S s S P rw™ S
T mwmwmmz rpr W M SS
min {Py Y+ (1 — spt)PretYres)
Yu+,YFE

nE

= ng-1 1 np=1\ 1E-1
st. Ype < | agf Yeg:) "2 + (1 —ag)e (Yy,) e

T »m S WSS S

(1_5Ht)PFEt)_nE < Py )_nE
Yep: =« ’ ’ Yri, Yoi=(1-—ag)|—— Y,
FE E ( MCry ) e = ( E) MCry )

" rg W s fim s s

MCpy = (ap((1 = sme)Pred)' ™" + (1 — ag) (Pu,) ") 7"

SSww Ng P ¥ P » S
HF,t - (PF,t - MCF,t)YF,t - 0 = PF,t - MCF,t
Pr,
Prt = 5
< DPFEt = MCFEgt, MCp,
mcry — B

tar om woww w Y =VYir »owpr

Ximx W S r we ®ooXopx
su s W s T ws s m & Iem W S W pr X ™ S
€d,t
€d,t— eq,t—1
£
®m WS X S S 1tSp cn G r fin f thdt di
rY =¢,G ssuwa S SWsS M W rssg S WS r m
gt Mms mtT s r  ms megy ®r WX wWpS ( swor w
Sr W T owp ¥ xs pr s X r W rg W S's) 'S T owp Sg W
15 .
e = ad‘j—il sswwa Lt s s wmr AR(1)pr ss T irx rss s
spr ( wmm s wap m) W mwmz sprfis
Py — Pry Yp [ Piy ? 1
M(Piy1)= maxq—F5——Vir— - |5 1] Yo+ ——M(F)
" P, " 2 \ P 1 "
Piy t it—1 + T
ey
Piy v
st Yig t
B
T s S g P
1 1 Y
T = kp|me—— )+ -——m—FT1
it IL+ry1 Yy

-1 —



PFﬂf — £ 7 1
me = 5= » kp =4 T firmaspr i (s
Dy = BY, — PpiYr —
n we noxrpr oW W
3.2.4 Central Bank
T mor » x S W w
wew o mowfl om0 fim S
nEU REU
= prrm + (1 — prr)m
r mRPEY s mfl mw rs
oW wroox w U= wm X
wfl  wm( wmidpr  ss ssamap wm) T =«

ms)s

fim

wP ]t 2
it ) py,
9 Pj7t71 tlty

Y,

X

=Yr,

iy}

iy = priy_y + (L= p,) (i + d=mV) + &

S

T = -1 »

wrx

X

3.2.5 Interest rate and risk premium

v wlfPU = o, 4 pREUS
T HFR s r R
P R w ofl  w
ff T rra x

MFR)

— 00) (% + Dl + (1 — ppr)ps)me) +
& = gt + gbﬂ'(l - pr)(l

7REUS | AR(1)

T ®» rsx » ® 7w ffr x w f¥ o
» rm g  rAmw wus  fim f¥ MR W XS
Z.t — Z;k + 1975
r 9y s ™m0 g mous s » e I (w XS pr W W)
(™ ®owr PSS BN g AWM ) ssema Jy
N o 1+7:t—1 . 1+i:,1+79t71
s wmr AR(l)pr ss T S rru s l+m =0 = 0
3.2.6 Government
G mm®mr wmus w PR WS r W Sy R, » D, Pu

(B;) fim w

Ry

D,
by

S

Z//TS )dl(a, e —l—TlZ//wtntedFs a,e) + 1.(ct + preiCrp)

ed—l
(/ 9iit Ch) +E¢ + supre:(Yre: + (1 + 7)cpgy)

(1 + Tt)bt—l — Rt + Dt

s



>

s ws » oW sus  w » wm
r b=B/Ps 1 pu » 2 r  rwms rs T wsur s
o ® WSS wrp sem x ms rwm oxp xr s fis r
bi—1 =
= =",—0 <_b — 1) +e T, = E [77(e) + TT(e)|dl(a,e)
s a e
s Zposrtow » s rgr W™ SS s T s S x
r WS XS p g M m us s ( r g wmy [ [ 77(e)d*(a,e) w
m s .
smr  my [ [TT(e)d[*(a,e) wyp ®m ms rMs rs) ® €. s ¥ sur ¥ »
rx X ssewa er s wmrx AR(1)pr sss
3.2.7 Energy Market
= —=v
T wrxg E spr o wswgr wrxg F, 1 oug » g E=TEF, x
O<v<1l»n T>0T x ®rxg Spur S » gsnmwuspr  Pg w
T r mrg L, wss wSHr W Xg W X r  rwm SSHW Ng
v=1 » wrg pr s Pg = Pg/T w mrg S r ST w S ®m s
dpp =0 G w rom S Pr nox n rg SSWRL ¥  mMS
rowax wmrg s SRp=PgkE x 1™ T gRX Ppr s m g n us s
" pur s & S pr Tt m fiowas Rer = Xi S ssuwmap W
g SWp s x m s s L) w »m fimw
r rs r ! ssuw r »r w rg Pg, s
s  mrx AR(1l)pr ss
3.2.8 Equilibrium
r rwg W mS us R wn » ws{N,w,prg} r
ss mx by = A = E //af(a, e)dI™(a,e)
s a &
rm X N, =N, = E //nf(a, e)dl(a,e)
s a e
®mrg mr E,=& =Yg +cp+ E
» wx reg W m oW § smrx ®ws s
¢P 2
S/t 1——mn :Xt—l—Ct—I—Gt
2
! x » Gw r r ™ r ¥ ® WS X Mg S M RWSWRL K W Xg Pr S
r oK omx row r MRS ™ pr S W S r ruwm  wsawa rpr s r a«qu w srf
X wUp mrp PSS rowug T »r S WS ng s r v=1s ng S
I ®C S rg PSS ¥ g nSWRA X W xg MK S



3.3 Model Estimation

3.3.1 Approximation of the equilibrium dynamic
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3.4.1 Conditional Forecasts and the R. Lucas, 1976 Critique
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3.4.3 Stochastic Debt-Sustainability Analysis
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How does the debt risk change when a fiscal consolidation policy is implemented?
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3.5 Quantitative Results

3.5.1 Assessing Changes in Government Policy Rules
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3.5.2 Shocks Underlying the Government’s Forecasts
Ygur s X pr s m ®S T W S S U S IK S
Ervn
Pwmns()() » () Fgur S s ww r (B w » e
»r (Pgy) o s rs s rs e owmarow (1) s
U Ss s T sm r Oy um x WS us S mw
»r SS x r S m®r s » & Pr rmw rs wg »
mNg X WP WX S WL S Shge S S ® S x x
Y gur s » g ©s r Ss nogwmuwus x S r wi oW
nox suR x ssuwap W R ns é‘ s x S r X nm X s m
SxXx W WS
S pwms()()m () » ()»7gur wopew




s
T gur s m s s{B, 1, Pe} () x ( m)m () rr swm m(w)
() s v () © wp () »r pr
Preference Price markup Energy price
0.035 ‘Without re-estimation == Without re-estimation

With re-estimation -0.076 028 —— With re-estimation
0.030 -0.078 026
-0.080
0.025 , 0.24
0.020 —0.084 0.22
~o0.08 M
mr  (rm 11 x1 ) Tm wros W »r XX S W S room
g wg r mE €4 (npr s 1 )rm 4 -] re
w »r w1 4 1 s aqu €
“gur 4 s m S s{G,T,sg} () r ( m)m () rrxr swm w(w)
()G nSUwyp W ()G X WS XS ()T xffs
Public spending Energy subsidy
—-0.04 e-e:
—-0.010 —0.05 010
) oo 0.08
=0.015 0.06
-0.07 s or
-o.08 0.02
O i eenimaton 000 000
Pm s()m () “gar 4s g mwmwm  wswwp w»(Gy) wm rows
rs (T3) o s xS s x mxX r Sspr r ® s
o Gy S WSS W r am —0.005 «x roos
X MoRRg row W o ) & mmw RSHEUP W X S|P
s4 1 Ul r sT; s4 r4 1 w T w s n rg
sus s xffs ) rrspow ® W xg pr wooppr W «n 1
w4 s mwm () Fgur 4)
R S S S X we ZX Sug® S Wmg ¥ X now
(s ®»m» () Tgur 4) r'S K R WEp & Iem W morm s
s m o™ W weows S W IR W » rs s rs
» rosmwr (s pwm () Fgur 4 r rosmpr
sppr x mr m g nspraurx rwm rg (4pr g P N
mr r) wpr S wg W W s 4 praurx x(1 7 r) T
r m XSt m § mMmm rp S ( sx LR g~
T ®» rsr seurxr r =N Irspms B ORRM W TS ® N Spr «
1 us wWp  wNe ) TN R S o

-1




s nS now sus  m » "
5 gur s m S s{e,v,e} () r ( ) w () r osm w(w)
() mm =» rsrx () Spr () SUr W B XK X

Monetary policy

0.006

0.004

0.002

0.000

~0.002

~0.004

~0.006

~0.008

Without re-estimation
With re-estimation

e
=t

2024 2025 2026 2027
r) roox

( sr »
s m s

) swu x wgl

Leisure preference Low-skill

-0.01

-0.02

-0.03

-=- Without re-estimation

—— With re-estimation

2024 2025 2026

»n

Low-skill productivity

~0.012

~0.014

-0.016

-0.018

-0.020

Without re-estimation
With re-estimation

2024 2025 2026 2027

s ms( wmrx
x X XSX
r s
r r

Interest spread

=== Without re-estimation
~—— With re-estimation
—0.0055
—0.0060
—0.0065
-0.0070
—0.0075
2024 2025 2026 2027
x » X ® XS
re )
A p°
.
S{ , P }s:l,m,h ( ) A (
() su r e m

pwos() () w

Leisure preference Middle-skill

-0.015

~0.020

-0.025

~0.030

~0.035

~0.040

—0.045

~0.050

~0.055

-~ Without re-estimation
~—— With re-estimation

-0.0175
~0.0200
~0.0225
~0.0250
~0.0275
~0.0300
~0.0325
~0.0350

~0.0375

()
vg

2024 2025 2026 2027

Middle-skill productivity

Without re-estimation
With re-estimation

2024 2025 2026 2027

X Sswup 4
wa »p XS
P r s T

-0.02

-0.04

-0.06

-0.08

-0.10

-0.12

-0.14

-0.025

-0.030

-0.035

~0.040

~0.045

~0.050

~0.0250

~0.0275

~0.0300

~0.0325

~0.0350

~0.0375

~0.0400

~0.0425

Measure Error

Without re-estimation
With re-estimation

2024

2025 2026 2027
mr x s
rr s om wm( W)
s x wgh

Leisure preference High-skill

Without re-estimation
With re-es

2024

2027

h

2025 2026

»

High-skill productivity

Without re-estimation
With re-estimation

2024

2025 2026 2027

s x ng W
X xS s m
T gur ) s
» » e
S WS W
» X S8



x ® S s W nr g wwawm (s i i IR rwx
S M x W P S WX r s m»r )T nrow W wxowp
S s ® WS sxwmg x© s GP gr xS S s w s
X Wmg r W™ SS X sus  m Xs W uxs  x

3.5.3 Induced Inequality Dynamics
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How to reduce debt without damaging growth or worsening inequality?
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3.5.5 Stochastic Debt-Sustainability Analysis
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3.7 Appendix

3.7.1 Union and Phillips Curve
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3.7.3 Estimation of the Exogenous Shocks Processes
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3.7.4 Shock Decomposition of Historical Data
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3.7.6 Shock Decomposition of Forecasts
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3.7.7 Evaluating the Uncertainty Around a Finance Act
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4.4 Quantitative model
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4.6.2 A brief history of French income taxation and income-tested

benefits
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4.6.4 Estimation on French data
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4.6.6 Details on the static model
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Optimal income tax progressivity with uncertainty
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4.6.7 Description of the model
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Social spending breakdown
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Model equations and structure
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4.6.9 Stochastic steady-state simulation

Tax progressivity path
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