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1 SOE Model with Capital

1.1 Households
Households maximize the present value of their lifetime utility given by,

∞∑
t=0

βtU(Ct, Lt)

where β is the intertemporal discount factor, L represents total hours worked
and C is consumption, which we assumed to be a CES aggregation of tradable,
CT , and non-tradable, CN , consumption

Ct =
[
ϕ1/ε

(
CNt
)1− 1

ε + (1 + ϕ)
1/ε (

CTt
)1− 1

ε

] ε
ε−1

(1)

where ε is the elasticity of substitution and 0 < ϕ < 1 is a parameter gov-
erning the share of each type of goods in consumption expenditures. Tradable
consumption is in turn a Cobb-Douglas aggregation of exportable, CX , and
importable, CM , goods:

CT =

(
CX

χ

)χ(
CM

1− χ

)1−χ

(2)

with χ determining the share of exportable in good in tradable total expenditure.
Demands for each type of goods are given by

CNt = ϕ

(
Pt
PNt

)ε
Ct (3)

CTt = (1− ϕ)

(
Pt
PTt

)ε
Ct (4)

CXt = χ

(
PTt
PXt

)
CTt (5)

CMt = (1− χ)PTt C
T
t (6)
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Household members could work in either the exportable sector or the non-
tradable sector so that hours worked are given by,

Lt = LXt + LNt (7)

where LXt and LNt are hours worked in the exportable sector and the non trad-
able sector respectively. Importantly, we assume no labor market frictions, so
labor is perfectly mobile and equilibrium implies that real wages must be the
same in both sectors.

Household’s resource constraint in period t is,

PtCt +D∗t +
ΦD
2

(
D∗t+1 − D̄∗

)2
= WtLt +

D∗t+1

1 + rt
+ Ωt (8)

where Pt is the price of the consumption bundle, D∗t is the stock of international
debt at the beginning of the period, Wt is real wages, rt is the interest rate, and
Ωt includes any profit coming from firms. The term

ΦD
2

(
D∗t+1 − D̄∗

)2 (9)

represents a portfolio-adjustment cost, which we introduce to “close” this open
economy model.

Besides consumption demands equation (1) to (6), the budget constraint and
a No-Ponzi game condition, households behavior is described by the following
standard first order conditions,

U ′C,t = Ptλt

−U ′l,t = Wtλt

λt
1 + rt

+ λtΦD
(
D∗t+1 − D̄∗

)
= βEt {λt+1}

where βtλt denotes the Lagrange Multiplier associated with the resource con-
straint in period t.

1.2 Production
There are representative firms in each sector of the economy. Both of these
representative firms have Cobb-Douglas production functions,

Y jt = Ajt

(
Kj
t

)αj (
Ljt

)1−αj
for j ∈ {X,N}, Kj is capital, Lj is labor, and αj is a parameter governing
capital intensity in each sector.

Firms accumulate capital according to equation,

Kj
t+1 = (1− δ)Kj

t + Ijt − I
j
t

φ

2

(
Ijt

Ijt−1
− 1

)2

(10)
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where δ is the depreciationrate, Ij is sectorial investment and the last term
represents capital adjustment costs, with parameter φ governing the size of
those costs.

Firms choose labor and capital to maximize the expected present value of
profits, that each period t are given by

P jt Y
j
t −WtL

j
t − P It I

j
t

Since households own the firms, profits are discounted by βtλt. Let βtλtQ
j
t

denote the Lagrange multiplier for equation (10). Firms behavior is described
by the law of motion for sectoral capital, (10), a set of no-Ponzi game conditions
and the following first order conditions

P jt (1− αj)
Y jt

Ljt
= Wt

Qjt = βEt

{
λt+1

λt

[
P jt+1αj

Y jt+1

Kj
t+1

+Qjt+1 (1− δ)

]}

P It = Qj − φ

2

(
Ijt+1

Ijt−1
− 1

)2

− φ
Ijt+1

Ijt−1

(
Ijt+1

Ijt−1
− 1

)

+ βEt

λt+1

λt
Qjt+1

φ(Ijt+1

Ijt−1

)2(
Ijt+1

Ijt−1
− 1

)
where P j is the price of good j and P I is the price of new capital.

1.3 Investment Basket
New capital in both sectors is obtained as a combination of importable and non-
tradable goods. We assume that new investment goods are produced according
to the following production function

It =

(
ICNt
γ

)γ (
ICMt
1− γ

)1−γ

where
It = INt + IMt

is total investment, ICNt and ICMt are the amount of non-tradable and im-
portable goods used by the investment sector, γ ∈ (0, 1) is parameter that
determines the share of non-tradable expenditures in the aggregate investment
basket. Under perfect competition in this sector, cost minimization generates
the following demands for non-tradable and importable goods

ICNt = γ

(
P It
PNt

)
It

ICMt = (1− γ)
(
P It
)
It
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1.4 Market Clearing Conditions
We next describe the aggregate equilibrium conditions. Note that we have
already stated that production factor markets are in equilibrium. Equilibrium
in the non tradable sector implies that,

Y Nt = CNt + ICNt

Next, we define the trade balance as

TBt = PX
(
Y Xt − CXt

)
−
(
CMt + ICMt

)
It’s usually assumed that PXt is fixed by exogenous conditions. The balance of
payments implies that the current account should be equal to the change in the
international net investment position, that is,

D∗t +
ΦD
2

(
D∗t+1 − D̄∗

)2
=

D∗t+1

1 + rt
+ TBt

We are going to use the following definitions

GDPt = Y Nt + Y Xt

RERt =
1

Pt

1.5 Functional Forms and Exogenous Process
For the Bernoulli utility function we choose a GHH specification,

U (Ct, Lt) =

[
Ct − ζν−1Lνt

]1−θ
1− θ

This specification has been widely used for emerging countries (specially ana-
lyzing the impact of interest rates). Note that this specification implies that
labor supply decisions are not subject to wealth effects. For the interest rate,
we are going to assume

rt = r̄ + rwt

where r̄ denotes the steady state value of the interest rate and rwt is going to
represent deviations. For both rwt and log

(
PXt
)
we are going to assume AR(1)

processes.

1.6 Steady State
We are going to take as a given the debt to GDP ratio and the total hours
worked in the economy, i.e. D∗/GDPN and L. Next, we are going to have
certain “free” steady state values

r = β−1 − 1
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PT =
(
PX
)χ

TBY =

(
TB

GDPN

)
=

D∗

GDPN
r

1 + r

Next, given that productivity is going to shift in our simulations, we are going
to try
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