
Equilibrium System

Households:

Euler equation:

u′(cet ) = βEt


1 + it+1

Πt+1


et+1u

′(cet+1) + ut+1u
′(cut+1))


(1)

Constraints:

xt =
bt+1

Pt

+ (1 + it)
at
Pt

− (1 + it)
bt
Pt

(2)

cut = xt + ut (3)

at+1

Pt

= xt + (1− t)[etwt + etdt] + ut
u
t − [etc

e
t + utc

u
t ] (4)

Labor Market:

Job nding rate:

f s
t = αm(

vt
st
)1−α (5)

Job lling rate:

f v
t = αm(

vt
st
)−α (6)

Employment accumulation:

et = tet−1 + f s
t st (7)

with searchers st given by:

st = 1− tet−1 (8)
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Nash-Bargained Wage:

wNB
t = ϑ


qtzt + EtΛt,t+1t+1f

s
t+1

k

f v
t+1


+ (1− ϑ)

Υt

1− t
(9)

where:

Υt = ut + (cet − cut ) +
u(cut )− (u(cet )− χ)

u′(cet )
(10)

Asset market equilibrium:

bt+1

Pt

=
at+1

Pt

= b̄t (11)

Firms:

Optimal hiring:

k

f v
t

= qtzt − wt + Et


Λt,t+1t+1

k

f v
t+1


(12)

Discount factor:

Λt,t+1 = βEt


(1− t+1)u

′(cet+1)

(1− t)u′(cet )


(13)

Dividends denition:

dwt = qtztet − wtet − ktvt (14)

Prices:

p∗t
Pt

=
pAt
pBt

(15)
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with:

pAt =
p

p − 1
qtYt + EtΛt,t+1(1− θ)

ϵp
t+1,tp

A
t+1 (16)

and:

pBt = Yt + EtΛt,t+1(1− θ)
ϵp−1
t+1,tp

B
t+1 (17)

(18)

Ination:

t =


1− θ

1− θ(
p∗t
Pt
)1−ϵp

 1
1−ϵp

(19)

Output:

tYt = ztet (20)

Price dispersion:

t = θ(
p∗t
Pt

)−ϵp + (1− θ)
ϵp
t t−1 (21)

Dividends:

Dt = Yt − qtztet + dwt (22)

Government

Government budget constraint:

t[et(wt + dt)] = ut
u
t (23)

Unemployment Insurance:

ut = 0.3 ∗ wt−1 + τ,t (24)
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Taylor rule:

1 + it = (1 + ī)(
Pt

Pt−1

)ψeϵit

Shocks:

Productivity:

log(zt) = (1− z)log(z̄) + zlog(zt−1) + ρzρρ,t + zz,t (25)

Separation:

log(t) = (1− ρ)log(̄) + ρlog(t−1) + ρzzz,t + ρρ,t (26)

Borrowing:

b̄t = (1− b)(b̄) + bb̄t−1 + bb,t (27)

Monetary policy:

ϵit = iϵi,t−1 + iit (28)
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Steady-state equations

Euler Equation:

u′(ce) = β(1 + ī) [eu′(ce) + uu′(cu))] ⇒ β =
1

(1 + ī)(e+ uu′(cu)
u′(ce) )

where we target i = 0.003 and cu

ce
= 0.72.

Constraints:

x = b

b = cu − u, with cu = 0.72ce

ce =
(1− )[ew +D] + uu

e+ 0.72u
⇒ ce =

ew +D

e+ 0.72u

Employment:

e(1− ) = f s(1− e) ⇒ f s =
e(1− )

1− e
, where e = 1− u, and target u = 0.062

Market tightness: v
s
= ( fs

αm
)

1
1−α ⇒ v = s ∗ ( fs

αm
)

1
1−α

Searchers and job lling rate:

s = 1− e

f v = αm(
v

s
)−α

Discount factor:

Λ = β

Hiring cost:

k = f v q − w

1− β
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Nash-Bargained Wage:

wNB = ϑ


q + βf s k

f v


+ (1− ϑ)

Υ

1− 

which after substituting the expressions for ce, k,  gives:

w =
1− β

1− β+ ϑβf s


ϑq(

1− β+ βf s

1− β
) + (1− ϑ)Υ

(1− β)e− vf vq + vf vw

(1− β)e− vf vq + vf vw − 0.3uw(1− β)



The opportunity cost of work, Υ, is given by:

Υ = (ce − x) +
u(cu)− (u(ce)− χ)

u′(ce)
= ce(0.28 + log(0.72) + χ) + u =

= w


0.3 +

vf v(0.28 + log(0.72) + χ)

(1− β)(e+ 0.72u)


+ (0.28 + log(0.72) + χ)


e

e+ 0.72u
− vf vq

(1− β)(e+ 0.72u)



Unemployment benets are calibrated to  u = 0.3w.

Dividends:

dw = (q − w)e− kv

D = Y − qe+ dw = (1− q)e+ dw = (1− w)e− kv

Government budget constraint:

 =
uu

ew +D

Prices:

q =
p − 1

p

with:

pA =
p

p − 1
(

qY

1− β(1− θ)
)

pB =
Y

1− β(1− θ)
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