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1 The complete non-linearised model

Households

WtC
−σ
t = χLζt (1)

1 = β
C−σt+1

C−σt
Rt (2)

C−σt = β
C−σt+1R

n
t

πt+1
(3)

Wholesalers

Yt = AtK
α
t−1L

(1−α)Ω
t (4)

Pwt
Pt

= pwt =
1

χt
(5)

Wt =
(1 − α)Ω

χt

Yt
Lt

(6)

W e
t =

(1 − α)(1 − Ω)

χt
Yt (7)

Capital producers

Kt = V (
It

Kt−1
)Kt−1 + (1 − δ)Kt−1 (8)

where It is the investment in period t, δ is the rate of depreciation and
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V (
It

Kt−1
)Kt−1 = It −

φ

2
(
It

Kt−1
− δ)2Kt−1

1

Qt
= 1 − φ(

It
Kt−1

− δ) (9)

Retailers

1 = [επ1−θ
t−1 + (1 − ε)(P ∗t )1−θ]

1
1−θ (10)

Monetary policy

log(Rnt ) − log(Rn) = ρR
n
(log(Rnt−1) − log(Rn)) + ρππt−1 + εRt

n
(11)

Entrepreneurs

Rkt+1 =
Rrt+1 + (1 − δ)Qt+1

Qt
(12)

Nt+1 = γ(QtktR
k
t+1 − (Qtkt −Nt)Rt − µQt−1KtR

k
t+1

∫ x̄t

0

sφ(s)ds) +W e
t+1 (13)

Cet = (1 − γ)(Nt −W e
t ) (14)

κ =
QK

NW
(15)

Market clearing

Yt = Ct + It +Gt + Cet + µQt−1KtR
k
t

∫ x̄

0

sφ(s)ds (16)

Shocks

log(At) = ρAlog(At−1) + εAt (17)

log(
Gt
Yt

) = ρGlog(
Gt−1

Yt−1
) + εGt (18)

log(σs,t) = ρσs log(σs,t−1) + εσst (19)

Optimality conditions
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Et[κ
−p
t Rkt+1

1−p
gt+1 + λt+1[Rkt+1ht+1 −Rt]] = 0 (20)

(κtR
k
t+1)1−pgx̄,t+1

1 − p
+ λt+1κtR

k
t+1hx̄,t+1 = 0 (21)

(κtR
k
t+1)1−pgx,t+1

1 − p
+ λt+1κtR

k
t+1hx,t+1 = 0 (22)

(κtR
k
t+1)1−pgR̄,t+1

1 − p
+ λt+1κtR

k
t+1hR̄,t+1 = 0 (23)

Where

h(xt+1, x̄t+1, R̄t+1, σs,t) = (1 − µ)

∫ x̄t+1

xt+1

sφ(s)ds+ R̄

∫ ∞
x̄t+1

φ(s)ds− η

∫ x̄t+1

xt+1

sφ(s)ds

− xt+1

∫ st+1

ηst+1

φ(s)ds− µ

∫ xt+1

0

sφ(s)ds

and

g(xt+1, x̄t+1, R̄t+1, σs,t) =

∫ xt+1

0

s1−pφ(s)ds+ xt+1
1−p

∫ st+1

ηst+1

φ(s)ds

+ η1−p
∫ x̄t+1

xt+1

s1−pφ(s)ds+

∫ ∞
x̄t+1

(s− R̄)1−pφ(s)ds

are, respectively, the lender and entrepreneurs returns and log(sit+1) N(−σ2
s,t

2 , σ2
s,t).

Entrepreneurs return

Et[
(κtR

k
t+1)1−pg(xt+1, x̄t+1, R̄t+1, σs,t)

1 − p
] (24)

Lender participation constraint

κtR
k
t+1h(xt+1, x̄t+1, R̄t+1, σs,t) = (κt − 1)Rt (25)

2 The complete log-linearised model

The log-linear model has 18 equations and 18 variables. Let lower variable denote percent

deviations from the steady state (ct = Ĉt = Ct−C̄
C̄

), and let capital letter without time subscript

denotes the steady state value of the respective variable. As in BGG, we find it convenient to

express the complete log-linearised model in terms of blocks of equations:
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•Aggregate Demand

−σ(ct − ct+1) = rt (26)

yt =
C

Y
ct +

G

Y
gt +

I

Y
it +

Ce

Y
cet (27)

κ̂t = νp(Etr
k
t+1 − rt) + νσσ̂s,t (28)

cet = (1 − γ)(
N

Ce
nt −

W e

Ce
wet ) (29)

qt = δφ(it − kt−1) (30)

rkt+1 = (1 − %)(yt+1 − xt+1 − kt) + %qt+1 − qt (31)

κt + nt = qt + kt (32)

rnt = rt + Etπ̂t+1 (33)

•Aggregate Supply

yt = at + αkt−1 + Ω(1 − α)lt (34)

(ζ + 1)lt + xt + σct = yt (35)

yt = xt + wet (36)

π̂t = − (1 − ε)(1 − εβ)

ε
xt + βEtπ̂t+1 (37)

•Evolution of state variables

kt = δit + (1 − δ)kt−1 (38)
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nt+1 = γRκnt(κt(
Rk

R
rkt+1 − rt) +

1

κ
rt) +

W e

N
wet+1 (39)

•Monetary policy rule

rnt = ρR
n
rnt−1 + ρππt−1 + εRt

n
(40)

•Shock processes

at = ρAat−1 + εAt (41)

gt = ρGgt−1 + εGt (42)

σs,t = ρσsσs,t−1 + εσst (43)
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