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Introduction

Motivation

® Supply and demand shocks come together during Covid-19 crisis

® Christine Lagarde (2023, Economic Policy Symposium): These shifts
— especially those related to the post-pandemic environment and
energy, - - -, have restricted aggregate supply while also directing
demand towards sectors with capacity constraints. And these
mismatches arose, - - -, requiring a rapid policy adjustment by
central banks.

® But, are supply and demand shocks separable?
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Introduction

This paper

A model with endogenous firms entry where

® Two-layer system of firms: bottom-tier (pay fixed cost for entry) and
top-tier (nominal rigidity)

® Aggregate demand and supply are intertwined through firm entry

Monetary tightening — | aggregate demand, worse market
condition — | firm entry — | aggregate supply, | demand from
potential entrants — worse market condition — - - -

® Provide a sufficient statistics for policy room with equilibrium firm
entry
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Related literature

® Business cycle models with endogenous firm entry

Bilbiie et al. (2007), Stebunovs (2008), Kobayashi (2011), Bilbiie et
al. (2012), Hamano and Zanetti (2017), Guerrieri et al. (2023)
Our paper: suggest the feedback loop and embed it in a
simple way

Empirical work on entry and exit (product scope)

Monetary shocks: Bergin and Corsetti (2008), Broda and Weinstein
(2010), Lewis and Poilly (2012), Uuskiila (2016), Colciago and
Silvestrini (2022)

Credit shocks: Ates and Saffie (2021), Ayres and Raveendranathan
(2023)

Our paper: size of the cyclicality depends on policy room



Model

Households

The representative households choose {C;, N;}

max Etiﬁf |:¢C,t log (C;) — (77> ) Nt("f)]

= n+1

subject to

D, B; RBlDt—l RilBt—l Wi N, Tt
Cot 2ty 26— _t
o TR P, P R tH

where D; denotes deposit, B; denotes government bonds, T; denotes
lump-sum transfers



Model

Firms

Two layers of firms
® Bottom-tier (indexed by [m, v])
1. Monopolistic competitive, entry with fixed cost, flexible price
2. Input: labor
3. Output: aggregate into intermediate goods
e Top-tier (indexed by v € [0,1])
1. Monopolistic competitive, no entry, Calvo sticky price

2. Input: intermediate goods
3. Output: aggregate into final goods

t .
Labor Nyt = Jmv ¢ 2BETET, Intermediate good J;

Bottom-tier
t .
o= Je(u) = Ye(u) ZEEZS Final good Y,

Top-tier



Firms: bottom-tier

Profit maximization with DRS production function:

n.ljnv t — (1 +< ) mv, tJmVJ’ - WtNmVJ - Ri“jfl'thlFm,tfl
va,t = Pmv,t " vavt’ with0<a<1

with Pmv,t ~ i.id P ((HT_l) At7K/)l F ;Y iLid P (( ) Ft’ )

Solutions:
* Productivity cutoff for entry: {5, ., (21) A;}

® Mass of operating firms: My, ; = Prob (omv.c > ¢ ;)
e Satiated lower bound (SLB) when M, =1

o—1
Rl = Ei1[& - =] [(K:l) At] atell=a)
mit—1 = Pt—lFm,t—l




Model

Firms: bottom-tier

Lm t—1
® Loan demand: ——=— = M ¢ Fpm 1
1

® Full satiation fixed cost threshold when M, , =1

Eoalg = [(552) A 70

Pr| Fme-1 < R Pis =H (Ft*_l)
=F,
Aggregation:
Pl m voa 5 o, (*=5)
P (PtAt> ' ( A, ) |14+04-H(F )
L4 _ 1 /1 Lo ydm=Fo - [1_@L. [1_H(F:_l)](T)]
Peo1 Peo1Jo 7
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Rest of the model

® Shock processes

Fo=¢r YA -exp(ure)  with: upe = pr- 1+ ery

A .
GA; = Xrl = (1+p) - exp{uas} With: s = pa- Ust 1+ €at
t
Gt = g - Ye - exp(ug,t) with: Ug: = pg - Ugt 1+ gt

® Monetary authority

I—I Tr Y 'Ty
RE=rR/ =R’. ( I"It> (\;) ~exp{er ¢} with: €, ~ N (0,03)
t

® Market clearing

L
Ct+Fi+Gt:Yt’



Model

Calibration

Parameter Description Value

K,w Shape parameter of Pareto distributions 3.4
o Fixed cost - steady state output ratio 0.37
v, 0 Elasticity of substitution 3.79

® k,w: standard deviation of log sales and productivity
® ¢;: exit rate equals 10%

® ~,0: Bernard et al. (2003) match the productivity and size
advantages of exporters in the US plant-level data.



Model

Steady states

Variable  Value Meaning
H 0.74 Mass of productivity-irrelevant firms
M 0.9 Mass of firms operating in the market”
RE 1.02 Gross risk-free rate?
RJ* 1.17 Gross satisation rate
F* 0.43 Cutoff fixed cost-to-output ratio
A 1.0006 Price dispersion
P—VL/\ 0.67 Real wage
% 0.52 Consumption-to-output ratio
% 0.7 Labor cost-to-output ratio
P—L\—, 0.3 Loan-to-output ratio

Notes: The variables with subscript # are matched in calibration



Implication

Comparative statics: M

rlato(l—a)]
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Implication

Comparative statics:
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Impulse response functions:

Implication

TFP shock
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Implication

Impulse response functions: demand shock

3 a s s
1010 410 810 08 a‘xw
8 3 6
. 02 2
A My fr R} 1,
H 2 . k
4
01 1
1 2
|
0 0 0 0 0
0 10 20 0 10 20 0 10 20 0 10 20 0 10 20
Quarter Quarter Quarter Quarter Quarter
s a s 10t 10?
° b o o K T
1
]
4‘ 10 ° 10
R W6 log(8) -1
2
2 5 4 5
N E
4
0 0 0 0
0 10 20 0 10 20 0 10 20 0 10 20 0 10 20
Quarter Quarter Quarter Quarter Quarter
s s s 10?
1010 15 210 o 210 o x10 o
8
0015
| iy 10 2
oo () © toa () 001
4
5 2 B
N 0,005
0 0 0 K 0
0 10 20 0 10 20 0 10 20 ) 20 0 10 20
Quarter Quarter Quarter Quarter Quarter

Notes: The figures display the deviations for 1 standard deviation (0.01) in uc;.
From the light blue to the dark blue, ¢¢s are 0.02, 0.25, 0.37 (benchmark), 0.5,

and 0.6

Other shocks



Net growth rate, in %

Net growih rate, in %

Implication

Impulse response functions: intensive

vS. extensive
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Implication

Multiplier and policy room: monetary policy shock

shock original
| t+h _Yt+h |

Multiplier defined by o (shock)
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Appendix

Firms: bottom-tier

M. = (1 + gJ) Py edmv,t =WeNmy,e — Ry Pe_1Fm 1
—_—
=rmv,t
Jy—1 1 1«
J (1 + C ) 4 T a o
va,t = ( Wt(pmv,tva,t
(0 — 1o
o—1
Moo =St P = R P1Fmi

-

- _ato(l-a) ((1 + CJ)A") arem) W%(Fj)m
(o0 — 1 (0 — 1 ¢ ‘

_ o—1 Qi
Er1[é-Ze]- (‘P:;y,t) ato(l—a) — RtJflPt_l Fmit—1=0 where: & = — Lt
Ei_1[Qt—1,¢]



Appendix

Impulse response function: government spending
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Impulse response function:

monetary policy
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Notes: The figures display the deviations for 1 standard deviation (0.01) in uy. ;.
From the light blue to the dark blue, ¢¢s are 0.02, 0.25, 0.37 (benchmark), 0.5,

and 0.6



Impulse response function: fixed cost
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Notes: The figures display the deviations for 1 standard deviation (0.01) in uf ;.
From the light blue to the dark blue, ¢¢s are 0.02, 0.25, 0.37 (benchmark), 0.5,

and 0.6
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