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1 The Model

Consider the ubiquitous Gali & Monacelli (2005) model of a small open
economy in its non-linear form. The only real difference here is that the
capital stock is present in the model and the dynamics of inflation are sum-
marised in a recursive way similar to the NK baseline.mod in the dynare
example folder. The trade balance is specified in a slightly different way, but
it makes no real difference. There are no additional frictions introduced into
the model and the notation used is consistent with Gali & Monacelli (2005)
as much as possible, so all of the equilibrium conditions are standard:

Yt = Ct + It +NXt (1)

NXt = Xt −Mt (2)

Xt = α

(
PH,t
EtPF,t

)−η
C∗
t (3)

Mt = α

(
EtPF,t
Pt

)−η
Ct (4)

CH,t = (1− α)

(
PH,t
Pt

)−η
Ct (5)

CF,t = α

(
EtPF,t
Pt

)−η
Ct (6)
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Ct + It + Et [Dt+1Λt,t+1Πt+1] =
Dt

Pt
+
WtNt

Pt
+
RtKt−1

Pt
+

Ξt
Pt

(7)

Ξt = PH,tYt −WtNt −RtKt−1 (8)

Et [Λt,t+1] = exp(−it) (9)

Et [Πt+1] = Et
[
Pt+1

Pt

]
(10)

Wt

Pt
=
Nϕ

Uc,t
(11)

Uc,t = C−σ (12)

Et [Λt,t+1Πt+1] = β

[
Uc,t+1

Uc,t

]
(13)

Rt+1

Pt+1
= Et

[(
Uc,t+1

Uc,t

)(
1

β
− (1− δ)

)]
(14)

Y =
AtK

γ
t−1N

1−γ
t

Θt
(15)

Wt

Pt
= (1− γ)MCt

(
Yt
Nt

)
(16)

Rt
Pt

= γMCt

(
Yt
Kt−1

)
(17)

Kt = (1− δ)Kt−1 + It (18)

MCt =
1

PtAt

(
Rt
γ

)γ ( Wt

1− γ

)1−γ
(19)

PH,t =
[
(1− π) P̂ 1−ε

H,t + π P 1−ε
H,t−1

] 1
1−ε

(20)

P̂H,t =
PtΦt,1

Φt,1
(21)

Φt,1 =

(
ε

ε− 1

)
YtUc,tMCt + θβ Et

[
Π ε
t+1 Φt+1,1

]
(22)

Φt,2 = YtUc,t + θβ Et
[
Π ε−1
t+1 Φt+1,2

]
(23)

Θt = πΠ ε
H,tΘt−1 + (1− π)

(
P̂H,t
Pt

)−ε

(24)
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Et [ΠH,t+1] = Et
[
Pt+1

Pt

]
(25)

U∗
c,t = C∗−σ (26)

Pt =
[
(1− (1− µ)α) (PH,t)

1−η + (1− µ)α(PF,t)
1−η] 1

1−η (27)

Qt =
U∗
c,t

Uc,t
(28)

Et =
QtPt
PF,t

(29)

log(At) = ρa log(At−1) + ea,t, ρa ∈ (0, 1), ea,t ∼ iid(0, σ2a) (30)

log(C∗
t ) = (1− ρc) log(C) + ρc log(C∗

t−1) + ec,t, ec,t ∼ iid(0, σ2c ) (31)

And for non-Ramsey policy case, the single mandate Taylor rule:

it = − log(β) + φ log(Πt) (32)

Given the assumption that the policy instrument is it and the planner objective

is given by the CRRA preferences:

C1−σ
t

1− σ
− N1+ϕ

t

1 + ϕ
(33)

2 Conditional Steady State

Derivations of the real variable steady state values must be conditional on
the instrument used for the Ramsey policy, which is chosen to be the nominal
interest rate it. The nominal instrument affects the demand side of the
economy via the Euler equation. Specifically, it is the reciprocal of the
stochastic discount factor:

Λ = exp(−i)

The stochastic discount factor affects the CPI inflation:

Π =
β

Λ

The specification of the price levels is less clear, because the steady state
must be consistent with any value of the instrument, which means that there
may be non-zero inflation steady state. This implies that the price level is
rising over time. For this reason, I specify the CPI level as equivalent to
the CPI inflation rate (which implicitly assumes that the CPI level in the
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previous period is always equal to unity and I’m not sure how to specify this
in any other way):

P ≡ Π

Then it follows that the real marginal costs of production must equal to the
inverse mark-up:

MC =
1

PA

(
R

ζ

)ζ ( W

(1− ζ)

)1−ζ
=
ε− 1

ε

Φ1 = Φ2 =
Y C−σ

1−Ππβ

P̂H =
PΦ1

Φ2
≡ Π

Then note that the trade balance holds in the steady state:

X = M = αC ⇒ NX = 0

Where the above follows from the symmetry of preferences and the con-
sumption risk-sharing relationship:

Q =

(
C

C∗

)σ
≡ EPF

P
= 1⇒ C = C∗

Therefore the aggregate resource constraint is given by:

Y = C + I

Where aggregate investment is obtained from the capital accumulation equa-
tion:

I = δK

In order to find the market clearing steady state of capital stock, consider
the demand and supply schedules of capital:

R =
1− β(1− δ)

β

R =
ζMCY

K
≡
(
ε− 1

ε

)
ζY

K

Then solving the above two equations for capital stock gives:

K =

[(
ε− 1

ε

)(
ζβ

1− β(1− δ)

)]
Y ≡ ∆1Y
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Then substitute the above into the production function and solve for output:

Y = KζN1−ζ ≡ N∆
ζ

1−ζ
1

Then the aggregate investment is equivalent to:

I = δK = δ∆1Y = δN∆
1

1−ζ
1

Substituting out output and investment from the aggregate budget con-
straint identifies the steady state of aggregate consumption:

C = Y − I = N

[
∆

ζ
1−ζ
1 + δ∆

1
1−ζ
1

]
≡ ∆2N

The labour demand schedules defines real wage:

W

P
=

(
ε− 1

ε

)
(1− ζ)∆

ζ
1−ζ
1

Thus the aggregate hours can therefore be identified from the inverse labour
supply schedule:

W

P
= NϕCσ

⇒
(
ε− 1

ε

)
(1− ζ)∆

ζ
1−ζ
1 = Nϕ+σ∆σ

2

⇒ N =

[
∆−σ

2

(
ε− 1

ε

)
(1− ζ)∆

ζ
1−ζ
1

] 1
ϕ+σ

Then the consumption allocation between the domestic goods and foreign
goods is given by:

CH = (1− α)C

CF = αC

And finally, the amount of assets held by the domestic households in the
steady state is obtained from the budget constraint:

PC + PI + βD = D +WN +RK + Ξ

Ξ = PHY −WN −RK

(β − 1)D = 0

⇒ D = 0
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3 Dynare Code

See GM 2005.mod attached.
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