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xK
∗,K∗

∗
t+1 ≡ r̂K∗,t+1 − r̂K∗

∗ ,t+1 − ˆrert+1 + ˆrert,

xB
∗,K∗

t+1 ≡ r̂t+1 − π̂t+1 − r̂K∗,t+1.

Et

[
xB

∗,B∗
∗

t+1

]
= Et

[
xK

∗,K∗
∗

t+1

]
=

Et

[
xB

∗,K∗

t+1

]
= 0.

r̂K,t+1 ≡ RK,t+1−RK

RK
RK,t+1 ≡ rK,t+1 + 1− δ



q∗t = 1
rert

Et

[
xB

∗,B∗
∗

t+1

]
≈ −1

2
V art(∆st+1) + Covt(m

∗
t+1,∆st+1),

Et

[
xK

∗,K∗
∗

t+1

]
≈ −1

2

(
V art∆ ˜rert+1 + V artr̃K∗,t+1 − V artr̃K∗

∗ ,t+1
)

+Covt (∆ ˜rert+1, r̃K∗,t+1)− Covt
(
logβ∗

t,t+1, r̃K∗,t+1 −∆ ˜rert+1 − r̃K∗
∗ ,t+1

)
,



Et

[
xB

∗,K∗

t+1

]
≈ −1

2
V artπt+1 +

1

2
V artr̃K∗,t+1 + Covt

(
r̃K∗,t+1 + πt+1, logβ

∗
t,t+1 −∆ ˜rert+1

)
.



i.e. κ = κ∗ = 0



rer

(
P ∗
H

P

)ϵ(P ∗
H(i)

P ∗

)1−ϵ

Y ∗
H −

(
ϵ− 1

ϵ

)(
P ∗
H

P ∗

)ϵ(P ∗
H(i)

P ∗

)−ϵ

Y ∗
H .



K∗,t+1(h) = (1− δ)K∗,t(h) + I∗,1,t(h),

I∗,j−1,t+1(h) = I∗,j,t(h); j = 2, ..., J.

I∗,t(h) =
∑J

j=1
1
J I∗,j,t(h),

1
J

j I∗,j,t(h) t

j

J

q∗,t+J−1 = Et+J−1
[
βt+J−1,t+J

(
rert+JrK,∗,t+J + q∗,t+J (1− δ)

)]
,

Et [βt,t+J−1q∗,t+J−1] =
1

J
(rert + Et [βt,t+1rert+1] + ...+ Et [βt,t+J−1rert+J−1]) .



(bt+1 − bt) + rert (b∗,t+1 − b∗,t)︸ ︷︷ ︸+
1

J

[(
1− n

n

)
rert (K∗,t+J −K∗,t)−

(
K∗

t+J −K∗
t

)]

︸ ︷︷ ︸
≡ CAt



(
rer

P ∗
H

P

)ϵ(P ∗h
H (i)

P

)1−ϵ

Y ∗
H −

(
ϵ− 1

ϵ

)(
rer

P ∗
H

P

)ϵ(P ∗h
H (i)

P

)−ϵ

Y ∗
H .



Vt ≡ (1− β)U(Ct(h), Lt(h))− β
[
Et (−Vt+1)

1−α
]1/(1−α)

,

α ∈ R α = 0 U ≤ 0

α

γ = 2 U ≤ 0
U ≥ 0

Vt ≡ (1− β)U(Ct(h), Lt(h)) + β
[
Et (Vt+1)

1−α]1/(1−α)
.



β∗t,t+1,

β∗t,t+1 ≡
βU∗

C,t+1

U∗
C,t

(
−V ∗

t+1
(
Et
[
−V ∗1−α∗

t+1

])1/(1−α∗)

)−α∗

.

α∗ < 0

Rt+1

R∗
t+1

=

(1 + ηb∗t+1)Et[
βU∗

C,t+1

U∗
C,t

(
−V ∗

t+1(
Et

[
−V ∗1−α∗

t+1

])1/(1−α∗)

)−α∗

1
Π∗

t+1
]

(1 + ηb∗∗,t+1)Et[
βU∗

C,t+1

U∗
C,t

(
−V ∗

t+1(
Et

[
−V ∗1−α∗

t+1

])1/(1−α∗)

)−α∗

rert
Πt+1rert+1

]

.

α∗ α





a



PtCt(h) +Bt+1(h) + StB∗,t+1(h) +
η
2Pt(

Bt+1(h)
Pt

)2 + η
2StP ∗

t (
B∗,t+1(h)

P ∗
t

)2 + PtIt(h) + StP ∗
t I∗,t(h)

= RtBt(h) + StR∗
t (1 + τt−1)B∗,t(h) + PtrK,tKt(h) + StP ∗

t rK,∗,tK∗,t(h) +Wt(h)Lt(h)

−κW

2

(
Wt(h)

Wt−1(h)
− 1
)2

Wt(h)Lt(h) + dt(h) + Tt(h) + T τ
t (h).

τ

1 + b∗,t+1 = (1 + τt)R
∗
t+1Et

[
β∗t,t+1

Π∗
t+1

rert+1

rert

]
.

Rt+1 R̃∗
t+1 ≡ (1 + τt)R∗

t+1

1+τt = eut , ut = ρuut−1+eσtεt, σt AR(1)

σt = (1 − ρσ)σ + ρσσt−1 + εσt .





V i
t = Et

∞∑

j=0

βj
(
Ci
t+j

1−ρ − 1

1− ρ
− χ

Li
t+j

1+ϕ

1 + ϕ

)
i ∈ {IRUPT,CCU}.

λ

V CCU
t = Et

∞∑

j=0

βj

(
(1 + λ)CIRUPT

t+j

)
1−ρ − 1

1− ρ
− Et

∞∑

j=0

βjχ
LIRUPT
t+j

1+ϕ

1 + ϕ
.

















1 + ηbt+1 = Rt+1Et

[
βt,t+1

Πt+1

]

1 + ηb∗t+1 = R∗
t+1Et

[
βt,t+1

Π∗
t+1

rert+1

rert

]

Kt+1(h) = (1− δ)Kt(h) + It(h)

K∗,t+1(h) = (1− δ)K∗,t(h) + I∗,t(h)

1 = Et [βt,t+1 (rK,t+1 + 1− δ)]

1 = Et

[
βt,t+1

rert+1

rert
(rK,∗,t+1 + 1− δ)

]

wt = µW
t

(
χLϕ

t

C−ρ
t

)

YE,t = a
(

PE,t

Pt

)−ω
Yt

YR,t = (1− a)
(

PR,t

Pt

)−ω
Yt

1 =
(
a · rp1−ω

E,t + (1− a)rp1−ω
R,t

) 1
1−ω

mct =
w

1−α1−α2
t r

α1
K,t(r

∗
K,t)

α2

(1−α1−α2)
1−α1−α2α

α1
1 α

α2
2

rpE,t = µE,tmct

rp∗E,t =
µ∗
E,tmct
rert

YE,t +
(
1−n
n

)
Y ∗
E,t = Kt

α1K∗
t
α2Lt

1−α1−α2

α1wtLt = (1− α1 − α2) rK,tKt

α2rK,tKt = α1r∗K,tK
∗
t

Yt = Ct + It + I∗t + κW

2

(
ΠW

t − 1
)2

wtLt

+κ
2 (ΠE,t − 1)2 rpE,tYE,t

+
(
1−n
n

)
κ∗

2

(
Π∗

E,t − 1
)2

rp∗E,tY
∗
E,t

bt+1 + rertb∗,t+1 +
(
1−n
n

)
rertK∗,t+1 −K∗

t+1

= Rt
Πt

bt +
R∗

t
Π∗

t
rertb∗,t +

(
1−n
n

)
rert (rK,∗,t + 1− δ)K∗,t

−
(
r∗K,t + 1− δ

)
K∗

t + TBt

Rt
R =

(
Rt−1

R

)ρ (
Πt
Π

)(1−ρ)ρΠ
(
Yt
Y

)(1−ρ)ρY
eut



β

ρ

χ

ϕ

ψ

κW

ϵW

a

α1

α2

κ

ω

κ∗

ϵ

ρR

ρΠ

ρY



λ

















κ = κ∗ = 0



κW = 0





























a = 0.95







Pt Tt =

η
2

[
Pt(

Bt+1(h)
Pt

)2 + StP ∗
t (

B∗,t+1(h)
P ∗
t

)2
]

bt+1 + rertb∗,t+1 +
(
1−n
n

)
rertI∗,t =

Rt
Πt

bt +
R∗

t
Π∗

t
rerrb∗,t + wtLt + rK,tKt +

(
1−n
n

)
rertrK,∗,tK∗,t + I∗t

+(µE,t − 1)mctYE,t +
(
1−n
n

) (
µ∗
E,t − 1

)
mctY ∗

E,t − Yt.

wtLt + rK,tKt = mct
(
YE,t +

(
1−n
n

)
Y ∗
E,t

)
− r∗K,tK

∗
t

bt+1 + rertb∗,t+1 +
(
1−n
n

)
rertI∗,t − I∗t =

(
Rt
Πt

)
bt +

(
R∗

t
Π∗

t

)
rertb∗,t

+
(
1−n
n

)
rertrK,∗,tK∗,t − r∗K,tK

∗
t +

(
1−n
n

)
µ∗
E,tmctY ∗

E,t − rertµR,tmc∗tYR,t.

b∗∗,t+1 +
b∗t+1

rert
+
(

n
n−1

)
I∗t
rert

− I∗,t =
(
R∗

t
Π∗

t

)
b∗∗,t +

(
Rt

rertΠt

)
b∗,t

−rK,∗,tK∗,t +
(

n
1−n

)(
r∗K,tK

∗
t

rert

)
+
(

n
1−n

)
mc∗tµR,tYR,t − mct

rert
µ∗
E,tY

∗
E,t.

rert(1 − n)

nbt+1 + (1− n)b∗t+1 = 0 nb∗,t+1 + (1− n)b∗∗,t+1 = 0

2n(bt+1 + rertb∗,t+1) + 2((1− n)rertI∗,t − nI∗t ) = 2n
((

Rt
Πt

)
bt +

(
R∗

t
Π∗

)
rertb∗,t

)

+2(1− n)rertrK,∗,tK∗,t − 2nr∗K,tK
∗
t + 2(1− n)µ∗

E,tmctY ∗
E,t − 2nrertµR,tmc∗tYR,t.

2n K∗ K∗



bt+1 + rertb∗,t+1 +
(
1−n
n

)
rertK∗,t+1 −K∗

t+1

= Rt
Πt
bt +

R∗
t

Π∗
t
rertb∗,t +

(
1−n
n

)
rert (rK,∗,t + 1− δ)K∗,t −

(
r∗K,t + 1− δ

)
K∗

t + TBt,

TBt ≡
(
1−n
n

)
µ∗
E,tmctY ∗

E,t − rertµR,tmc∗tYR,t



1 + ηb∗∗,t+1 = R∗
t+1Et

[
β∗t,t+1

Π∗
t+1

]
,

1 + ηb∗t+1 = Rt+1Et

[
β∗t,t+1

Πt+1

rert
rert+1

]
,

1 = Et

⎡

⎢⎢⎣β
∗
t,t+1

⎛

⎜⎜⎝rK∗
∗ ,t+1 + 1− δ

︸ ︷︷ ︸
≡RK∗∗ ,t+1

⎞

⎟⎟⎠

⎤

⎥⎥⎦ ,

1 = Et

⎡

⎢⎣β∗t,t+1
rert
rert+1

⎛

⎜⎝rK∗,t+1 + 1− δ
︸ ︷︷ ︸

≡RK∗,t+1

⎞

⎟⎠

⎤

⎥⎦ .

−log(R∗
t+1) ≈ Etlog

(
β∗t,t+1

Π∗
t+1

)

︸ ︷︷ ︸
≡M∗

t+1

+
1

2
V art

(
β∗t,t+1

Π∗
t+1

)
,

−log(Rt+1) ≈ EtlogM∗
t+1 + Etlog

(
St

St+1

)

+1
2

[
V artlog(M∗

t+1) + V artlog
(

St
St+1

)
+ 2Covt

(
logM∗

t+1, log
(

St
St+1

))]
.



− log(Rt+1)︸ ︷︷ ︸
rt+1

≈ EtlogM
∗
t+1︸ ︷︷ ︸

≡Etm∗
t+1

+ log (St)︸ ︷︷ ︸
≡st

−Etlog (St+1)

+1
2

[
V artm∗

t+1 + V art (st − st+1)
]
+ Covt

(
m∗

t+1, st − st+1
)
.

rt+1 − r∗t+1 ≈ Etst+1 − st −
1

2
V art (st − st+1)− Covt

(
m∗

t+1, st − st+1
)
.

K∗ K∗
∗

0 = Etlogβ∗t,t+1 + EtlogRK∗
∗ ,t+1

+1
2

[
V artlogβ∗t,t+1 + V artlogRK∗

∗ ,t+1 + 2Covt(logβ∗t,t+1, logRK∗
∗ ,t+1)

]
,

0 = Etlogβ∗t,t+1 + Etlog
rert

rert+1
RK∗,t+1

+1
2V artlogβ∗t,t+1 +

1
2 V artlog

rert
rert+1

RK∗,t+1

︸ ︷︷ ︸

= V artlog
rert

rert+1
+ V artlogRK∗,t+1

+2Covt
(
log rert

rert+1
, logRK∗,t+1

)

+Covt(logβ
∗
t,t+1, log

rert
rert+1

RK∗,t+1)
︸ ︷︷ ︸

= Covt(logβ∗t,t+1, log
rert

rert+1
)

+Covt(logβ∗t,t+1, logRK∗,t+1)

.

Etlog
rert

rert+1
+ EtlogRK∗,t+1 − EtlogRK∗

∗ ,t+1 =

−1
2

(
V artlog

rert
rert+1

+ V artlogRK∗,t+1 − V artlogRK∗
∗ ,t+1

)
− Covt

(
log rert

rert+1
, logRK∗,t+1

)

−Covt
(
log rert

rert+1
, logβ∗t,t+1

)
− Covt

(
logβ∗

t,t+1, logRK∗,t+1
)
+ Covt

(
logβ∗

t,t+1, logRK∗
∗ ,t+1

)
.

B∗ K∗

−rt+1 ≈ Etlog
β∗t,t+1

Πt+1

rert
rert+1

+
1

2
V artlog

β∗t,t+1

Πt+1

rert
rert+1

,



−rt+1 = Etlog
rert

rert+1
− EtlogΠt+1 + Etlogβ∗t,t+1

−1
2

(
V artlog

rert
rert+1

+ V artlogβ∗t,t+1 + V artlogΠt+1

)
− Covt

(
logβ∗

t,t+1, logΠt+1
)

+Covt
(
log rert

rert+1
, logβ∗t,t+1

)
− Covt

(
log rert

rert+1
, logΠt+1

)
.

0 ≈ Etlog
rert

rert+1
+ EtlogRK∗,t+1 + Etlogβ∗t,t+1

+
1

2

[
V art

(
log

rert
rert+1

+ logβ∗t,t+1 + logRK∗,t+1

)]

︸ ︷︷ ︸

= 1
2

(
V artlog

rert
rert+1

+ V artlogβ∗t,t+1 + V artlogRK∗,t+1

)

+Covt
(
log rert

rert+1
, logβ∗t,t+1

)
+ Covt

(
log rert

rert+1
, logRK∗,t+1

)
+ Covt

(
logβ∗

t,t+1, logRK∗,t+1
)

.

rt+1

rt+1 − EtlogΠt+1 − EtlogRK∗,t+1 ≈ −1
2V artlogΠt+1 +

1
2V artlogRK∗,t+1

+Covt
(
logβ∗

t,t+1, logΠt+1
)
+ Covt

(
log rert

rert+1
, logΠt+1

)

+Covt
(
logβ∗

t,t+1, logRK∗,t+1
)
+ Covt

(
log rert

rert+1
, logRK∗,t+1

)
.



I∗,t =
1
J [(K∗,t+1 − (1− δ)K∗,t) + ...+ (K∗,t+J − (1− δ)K∗,t+J−1)]

I∗t = 1
J

[(
K∗

t+1 − (1− δ)K∗
t

)
+ ...+

(
K∗

t+J − (1− δ)K∗
t+J−1

)]

bt+1 + rertb∗,t+1 +
(
1−n
n

)
rert

1
J (K∗,t+J + δK∗,t+J−1 + ...+ δK∗,t+1)− 1

J

(
K∗

t+J + δK∗
t+J−1 + ...+ δK∗

t+1

)

= Rt
Πt
bt +

R∗
t

Π∗
t
rertb∗,t +

(
1−n
n

)
rert

(
rK,∗,t +

1
J (1− δ)

)
K∗,t −

(
r∗K,t +

1
J (1− δ)

)
K∗

t + TBt,



(
1− n

n

)
κ∗

2

(
P ∗e
E,t+s(i)

P ∗e
E,t+s−1(i)

− 1

)2
P ∗e
E,t+s(i)

Pt+s
Y ∗
E,t+s(i).

i (PE,t(i), P ∗e
E,t(i), YE,t(i), Y ∗

E,t(i))

Et

⎡

⎢⎢⎢⎢⎢⎣

∞∑

s=t

βt,t+s

⎛

⎜⎜⎜⎜⎜⎝
+

(
1− κ

2

(
PE,t+s(i)

PE,t+s−1(i)
− 1
)2) PE,t+s(i)

Pt+s
YE,t+s(i)

(
1−n
n

)(
1− κ∗

2

(
P ∗e
E,t+s(i)

P ∗e
E,t+s−1(i)

− 1
)2) P ∗e

E,t+s(i)

Pt+s
Y ∗
E,t+s(i)

−mct
(
YE,t+s(i) +

(
1−n
n

)
Y ∗
E,t+s(i)

)

⎞

⎟⎟⎟⎟⎟⎠

⎤

⎥⎥⎥⎥⎥⎦
.

PE,t+s(i) P ∗e
E,t+s(i)

i.e. rpE ≡ PE
P

µE,t

rpE,t = µE,tmct,

µ∗
E,t

rp∗E,t =
µ∗
E,tmct

rert
,

µE,t ≡
ϵ

(ϵ− 1)
(
1− κ

2 (ΠE,t − 1)2
)
+ κ

(
ΠE,t(ΠE,t − 1)− Et

[
βt,t+1

Πt+1
(ΠE,t+1 − 1)(ΠE,t+1)2

YE,t+1

YE,t

]) ,

µ∗
E,t ≡

ϵ

(ϵ− 1)
(
1− κ∗

2 (Π∗e
E,t − 1)2

)
+ κ∗

(
Π∗e

E,t(Π
∗e
E,t − 1)− Et

[
βt,t+1

Πt+1
(Π∗e

E,t+1 − 1)(Π∗e
E,t+1)

2 Y
∗
E,t+1

Y ∗
E,t

]) ,

Π∗e
E,t ≡

rp∗E,t

rp∗E,t−1

rert
rert−1

Πt.



V i,C
t = Et

∞∑

j=0

βj
(Ci

t+j)
1−ρ − 1,

1− ρ
V i,L
t = −Et

∞∑

j=0

βj
(Li

t+j)
1+ϕ

1 + ϕ
.

V CCU
t = Et

∞∑

j=0

βj

(
(1 + λcond)CIRUPT

t+j

)1−ρ
− 1

1− ρ
− Et

∞∑

j=0

βjχ

(
LIRUPT
t+j

)1+ϕ

1 + ϕ
.

V CCU
t = (1 + λcond)1−ρ

[
V IRUPT,C
t +

1

(1− β)(1− ρ)

]
− 1

(1− β)(1− ρ)
+ V IRUPT,N

t .

λcond =

⎛

⎝
V CCU
t − V IRUPT,N

t + 1
(1−β)(1−ρ)

V IRUPT,C
t + 1

(1−β)(1−ρ)

⎞

⎠

1
1−ρ

− 1.

λuncond =

⎛

⎝
E
[
V CCU
t

]
− E

[
V IRUPT,N
t

]
+ 1

(1−β)(1−ρ)

E
[
V IRUPT,C
t

]
+ 1

(1−β)(1−ρ)

⎞

⎠

1
1−ρ

− 1.


	Introduction
	The Model
	Households
	Firms
	Equilibrium
	Monetary Policy
	Summary

	Model Calibration and Simulations
	Calibration
	Solution Method
	Experiments
	Interest Rate Level Shocks
	Inefficient Capital Inflows and Interest Rate Uncertainty as a Policy Tool
	Decomposition of Risk in the Rest of the World Investor Portfolio
	Transmission within the Emerging Market Economy


	Additional Results
	Time-to-build FDI
	Currency of Trade Invoicing
	Epstein-Zin-Weil Preferences
	Effective Lower Bound in the Rest of the World

	Welfare Analysis
	Conclusions



