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Why Open-Economy Macro?

○ Business cycles co-move across countries via trade and finance; many shocks are global.

○ Two robust facts:
○␣ Net exports / current account are countercyclical.
○␣ Real exchange rate (RER) and terms of trade (ToT) often appreciate in booms.

○ We study transmission using a two-country model under alternative financial structures.
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Core Identities

○ GDP: Y = C + I + G + NX with NX net exports.

○ Balance of Payments: CA+ FA+KA = 0 (often KA ≈ 0).

○ Savings–Investment: S = Y − C − G = I + NX . With CA ≈ NX , a CA deficit implies
S < I financed by capital inflows.
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U.S. BOP Evidence

Declining external balance since mid-1990s; linked to global imbalances and the U.S.
“exorbitant privilege” (Caballero et al., 2008; Farhi and Maggiori, 2017).

Orhan Torul (Boğaziçi University) Chapter 23: International Macroeconomics 5 / 38



GDP per Capita and Size

○ Persistent income gaps and heterogeneity in country size shape trade patterns and
external balances.

○ Surplus vs. deficit countries follow different saving, investment, and borrowing
trajectories.
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Macro Co-Movement and Correlations

○ Output, consumption, hours: cross-country correlations; external balances are
countercyclical (Backus et al., 1994).

○ Investment more volatile and procyclical; consumption less volatile than output.
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Selected Moments
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Exchange Rates and Relative Prices

○ Real exchange rate Qt =
et P

∗
t

Pt
is volatile and often appreciates in booms.

○ Terms of trade Tt =
PH,t

PF ,t
co-moves with output; PPP deviations are sizable and

persistent.

○ RER and ToT reallocate demand across countries in response to shocks.
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More Evidence

○ Procyclical appreciation + countercyclical NX are hard to reconcile without home bias and
incomplete risk sharing.

○ Productivity shocks transmit via relative prices and wealth effects.
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More Figures
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Source: (Corsetti et al., 2008)
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Source: (Corsetti et al., 2014)
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Preferences, Goods, and Prices

Representative household with CRRA over a CES Armington composite (Corsetti et al., 2008):

U = E0

∞∑
t=0

βt C
1−σ
t − 1

1− σ
, Ct =

[
αC

φ−1
φ

H,t + (1− α)C
φ−1
φ

F ,t

] φ
φ−1

.

Price index (dual):
Pt =

[
αφP1−φ

H,t + (1− α)φP1−φ
F ,t

] 1
1−φ

,

Terms of trade and real exchange rate:

Tt ≡
PH,t

PF ,t
, Qt ≡

et P
∗
t

Pt
.
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RER–ToT Link

Log-linearize around a symmetric steady state with Qt = Tt = 1. Then

Qt = (2aH − 1) Tt .(Eq. 23.21).

Interpretation: With home bias α > 1
2 , a ToT depreciation (home goods cheaper) is a real

depreciation.
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Demand System and Budget Constraint

CES demand:
CH,t

C∗
F ,t

=

(
α

1− α

)φ(
PF ,t

PH,t

)φ

=

(
α

1− α

)φ

T−φ
t .

World demand for home/foreign: DH,t , D
∗
F ,t . Market clearing:

DH,t = YH,t , D∗
F ,t = Y ∗

F ,t .

Home budget (real, CPI deflated):

PtCt = PH,tXH→H,t + PF ,tXF→H,t + net factor income +∆NFAt ,

with an analogous constraint abroad.
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Three Benchmark Market Structures

○ Complete markets: state prices equalize; risk sharing holds state by state.

○ Financial autarky: no international asset trade; period-by-period trade balance.

○ Bond economy: single real non-contingent bond; real UIP relates real rates and inflation
differentials.
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Complete Markets: Risk Sharing

Real pricing kernels equalize:

u′(CH,t)

Pt
= κ

u′(C∗
F ,t)

P∗
t

, κ > 0.

With CRRA, the consumption gap and RER satisfy

σ
(
ĈH,t − Ĉ∗

F ,t

)
= Q̂t ⇒ ĈH,t − Ĉ∗

F ,t =
1

σ
Q̂t .

A real appreciation (home goods expensive) lowers home consumption relative to foreign
under full risk sharing.
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Bond Economy: Real UIP and MU Wedge

With a single real bond (normalize et ≡ 1), no-arbitrage implies

Et

[
u′(Ct+1)

u′(Ct)

Pt

Pt+1

]
= Et

[
u′(C∗

t+1)

u′(C∗
t )

P∗
t

P∗
t+1

]
(Eq. 23.18),

equivalently relating real rates and expected inflation differentials (Eq. 23.19). Define the
ex-post MU wedge

ϵt+1 ≡
u′(Ct+1)

u′(Ct)

Pt

Pt+1
−

u′(C∗
t+1)

u′(C∗
t )

P∗
t

P∗
t+1

=
χt+1

χt
−

χ∗
t+1

χ∗
t

.

which has Et [εt+1] = 0 under real UIP.
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Linearization: Two Key Relations

Around the symmetric steady state (Qt = TT = 1, α > 1
2 ):

Q̂t = (2aH − 1)T̂t .(23.21), Ŵt = σ
(
Ĉt − Ĉ∗

t

)
− Q̂t ,

Under complete markets: Ŵt = 0. In the bond economy: Et [Ŵt+1 − Ŵt ] = 0 (relative wealth is
a random walk in the linearized solution).
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Relative Demand and Relative Supply

○ Relative supply is pinned by endowments/technology: ŶH,t − Ŷ ∗
F ,t .

○ Relative demand depends on Tt (CES) and on wealth distribution (financial regime).

○ Equilibrium: RD(Tt) intersects RS; Qt linked to Tt via home bias.
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Financial Autarky: Wealth Channel and RD Slope

Autarky wealth gap:

ŴFA
t = σ

[
Ŷ S
H,t − Ŷ ∗S

F ,t − 2(1− aH)T̂t
]
− (2aH − 1)T̂t .(Eq. 23.25).

Relative demand schedule:

D̂H,t − D̂∗
F ,t = [1− 2aH(1− ϕ)] T̂t .(Eq. 23.26).

Implication: RD can slope up or down depending on φ and α; with α = 1
2 (PPP), RD slopes

down as in complete markets.
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Graphical Equilibrium

A home-biased world with strong complementarity (low φ) can yield upward-sloping RD;
productivity shocks shift RS and move the equilibrium along RD (Ch. 23).
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Impact of a Home Productivity Increase

○ Output rises; ToT depreciates (home goods cheaper).

○ Expenditure switching raises exports; wealth effects via relative prices can offset or
overturn switching.

○ Complete markets: risk sharing dampens consumption differentials; NX typically
countercyclical.

○ Autarky/bond economy: wealth effects amplify imbalances; RER/ToT may appreciate in
booms with strong home bias.
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Adding Capital and Labor

○ Production Yi,t = Ai,tK
α
i,t(Zi,tLi,t)

1−α and Ki,t+1 = (1− δ)Ki,t + Ii,t .

○ Choices {Ci,t , Ii,t ,Ki,t+1, Li,t}; Euler + labor FOC as in RBC.

○ Trade/finance regimes carry over; relative prices now also reflect factor accumulation.
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Equilibrium with Production

E0

∞∑
t=0

βt

(
C 1−σ
i,t − 1

1− σ
−Ψ

L1+η
i,t

1 + η

)
,

subject to budget + capital accumulation. Optimality:

uC (Ci,t)

Pi,t
= β Et

[
uC (Ci,t+1)

Pi,t+1
Rreal
i,t+1

]
,

uL(Li,t)

uC (Ci,t)
= real wagei,t ,

plus goods/asset market clearing per financial regime. Linearization adds capital dynamics.
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Implications with Capital

○ More persistence via capital; investment booms widen external deficits on impact.

○ RER/ToT move with both expenditure switching and wealth effects; incomplete sharing
helps match procyclical appreciations.
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Substitution and wealth effects in the international transmission
mechanism
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Calibration Targets and Parameters

○ Preferences (β, σ, η); technology (α, δ); trade (φ, α); finance: complete/autarky/bond.

○ Targets: volatility/cyclicality of Y ,C , I ,NX ; RER/ToT dynamics; cross-country correlations.

○ Bond economy + home bias (α > 1
2 ) + low φ ⇒ countercyclical NX and procyclical

appreciations.
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Model vs. Data

Source: (Corsetti et al., 2008)

Compare variances, correlations, and IRFs across regimes; bond economy often matches
external balances and relative prices best.
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What We Learned

○ RER/ToT and external balances reflect demand switching and wealth effects.

○ Financial incompleteness + home bias reconcile countercyclical NX and procyclical
appreciations.

○ Adding production raises persistence; nominal rigidities can be layered for open-economy
NK.
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Extensions

○ Two-country NK with price stickiness and incomplete pass-through.

○ Portfolio choice and valuation effects; ToT externalities and policy trade-offs.

○ Heterogeneous agents and global imbalances; EM frictions.
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From CES to CPI and RER–ToT Link

Pt =
[
αφP1−φ

H,t + (1− α)φP1−φ
F ,t

] 1
1−φ

,

and with Qt =
et P

∗
t

Pt
, symmetry, and Qt = Tt = 1 at SS:

Q̂t = (2α− 1) T̂t (Eq. 23.21).
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Risk Sharing vs. Wealth Gap

Complete markets ⇒ σ(ĈH,t − Ĉ∗
F ,t) = Q̂t . Define Ŵt (PV of net claims, real) and linearize:

Ŵt = σ(ĈH,t − Ĉ∗
F ,t)− Q̂t ,

so Ŵt = 0 under complete markets; with a single bond, Et [Ŵt+1 − Ŵt ] = 0.

Orhan Torul (Boğaziçi University) Chapter 23: International Macroeconomics 34 / 38



Autarky: Wealth Channel and RD

Ŵ FA
t = σ

(
ŶH,t − Ŷ ∗

F ,t − 2(1− α)T̂t

)
− (2α− 1)T̂t ,

D̂H,t − D̂∗
F ,t =

[
1− 2α(1− φ)

]
T̂t .
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Real UIP (Bond Economy)

With real rates Rt , R
∗
t :

R−1
t Et

[
Pt

Pt+1

]
= (R∗

t )
−1Et

[
P∗
t

P∗
t+1

]
,

and the ex-post marginal-utility wedge has zero conditional mean.
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Thank you!
Questions or comments?

orhan.torul@bogazici.edu.tr
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