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Motivation

I The Exchange-Rate Pass-Through (ERPT) measures how a
price of a good (or basket of goods) changes after a change
in the nominal exchange rate (NER), at different horizons.

I Widely used by Central Banks and other Institutions: to predict
and understand ex-post inflationary effects of NER movements.

I Large literature estimating the ERPT using reduced-form mod-
els: single equation, VAR.

I The estimated ERPTs vary significantly across countries, types
of baskets of goods, and time → different explanations.
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Our View

I We question the usefulness of empirical/reduced-form ERPT
measures for monetary policy making.

I Problem I: Endogeneity of NER.
I Relationship between NER and prices depends on the source of

the movement in the NER.

I Important distinction: conditional and unconditional ERPT.

I Problem II: Dependence on monetary policy (MP) reaction.
I Response NER and prices to shocks depends on expected MP.
I MP rule in empirical models?/Alternative MP reactions

•
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This Paper

I Studies the ERPT based on a DSGE model

I Conditional and unconditional ERPT
I Compares reduced form/empirical and unconditional ERPTs
I Depending on MP reaction

I Analyzes quantitative relevance of different ERPTs
I DSGE with sectoral distinctions, real and nominal rigidities
I Chile, 2001-2016

I Preview of results: Differences are significant!
I Effect predicted by empirical ERPT is “almost surely” always

wrong.
I Effect of monetary policy on ERPT depends significantly on

shock hitting the economy.



This Paper

I Studies the ERPT based on a DSGE model
I Conditional and unconditional ERPT

I Compares reduced form/empirical and unconditional ERPTs
I Depending on MP reaction

I Analyzes quantitative relevance of different ERPTs
I DSGE with sectoral distinctions, real and nominal rigidities
I Chile, 2001-2016

I Preview of results: Differences are significant!
I Effect predicted by empirical ERPT is “almost surely” always

wrong.
I Effect of monetary policy on ERPT depends significantly on

shock hitting the economy.



This Paper

I Studies the ERPT based on a DSGE model
I Conditional and unconditional ERPT
I Compares reduced form/empirical and unconditional ERPTs

I Depending on MP reaction

I Analyzes quantitative relevance of different ERPTs
I DSGE with sectoral distinctions, real and nominal rigidities
I Chile, 2001-2016

I Preview of results: Differences are significant!
I Effect predicted by empirical ERPT is “almost surely” always

wrong.
I Effect of monetary policy on ERPT depends significantly on

shock hitting the economy.



This Paper

I Studies the ERPT based on a DSGE model
I Conditional and unconditional ERPT
I Compares reduced form/empirical and unconditional ERPTs
I Depending on MP reaction

I Analyzes quantitative relevance of different ERPTs
I DSGE with sectoral distinctions, real and nominal rigidities
I Chile, 2001-2016

I Preview of results: Differences are significant!
I Effect predicted by empirical ERPT is “almost surely” always

wrong.
I Effect of monetary policy on ERPT depends significantly on

shock hitting the economy.



This Paper

I Studies the ERPT based on a DSGE model
I Conditional and unconditional ERPT
I Compares reduced form/empirical and unconditional ERPTs
I Depending on MP reaction

I Analyzes quantitative relevance of different ERPTs
I DSGE with sectoral distinctions, real and nominal rigidities
I Chile, 2001-2016

I Preview of results: Differences are significant!
I Effect predicted by empirical ERPT is “almost surely” always

wrong.
I Effect of monetary policy on ERPT depends significantly on

shock hitting the economy.



This Paper

I Studies the ERPT based on a DSGE model
I Conditional and unconditional ERPT
I Compares reduced form/empirical and unconditional ERPTs
I Depending on MP reaction

I Analyzes quantitative relevance of different ERPTs
I DSGE with sectoral distinctions, real and nominal rigidities
I Chile, 2001-2016

I Preview of results: Differences are significant!

I Effect predicted by empirical ERPT is “almost surely” always
wrong.

I Effect of monetary policy on ERPT depends significantly on
shock hitting the economy.



This Paper

I Studies the ERPT based on a DSGE model
I Conditional and unconditional ERPT
I Compares reduced form/empirical and unconditional ERPTs
I Depending on MP reaction

I Analyzes quantitative relevance of different ERPTs
I DSGE with sectoral distinctions, real and nominal rigidities
I Chile, 2001-2016

I Preview of results: Differences are significant!
I Effect predicted by empirical ERPT is “almost surely” always

wrong.

I Effect of monetary policy on ERPT depends significantly on
shock hitting the economy.



This Paper

I Studies the ERPT based on a DSGE model
I Conditional and unconditional ERPT
I Compares reduced form/empirical and unconditional ERPTs
I Depending on MP reaction

I Analyzes quantitative relevance of different ERPTs
I DSGE with sectoral distinctions, real and nominal rigidities
I Chile, 2001-2016

I Preview of results: Differences are significant!
I Effect predicted by empirical ERPT is “almost surely” always

wrong.
I Effect of monetary policy on ERPT depends significantly on

shock hitting the economy.



Rest of the Talk

I The empirical approach vs. DSGE models

I Brief description of the model and the parametrization strategy

I Main drivers of the nominal exchange rate

I Conditional and unconditional ERPT

I Alternative MP and ERPT∗

I Conclusions



The empirical approach
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ERPT: VAR vs. DSGE

I VAR-based ERPT: xt = Γ + Φ1xt−1 + ...+ Φpxt−p + ut.

I xt includes πjt and πSt

I “Structural” shock identified using Cholesky decomp: NER first

I ERPT h periods ahead: ERPTV (h) ≡
CIRFV

πj,πS
(h)

CIRFV
πS,πS

(h)
.

CIRFVk,i(h): cumulative IRF of k, after shock in position i, h
periods after the shock.

I Linearized DSGE model yt = Fyt−1 +Qet.

I yt: all variables (including πSt , πjt ). et: structural shocks.

I Conditional ERPT to shock i: CERPTMi (h) ≡
CIRFM

πj,ei
(h)

CIRFM
πS,ei

(h)
.
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ERPT: DSGE

I Relationship between ERPT V (h) and CERPTMi (h):

I Under certain assumptions, in models with 2 shocks we show

ERPTV (h) = CERPTM1 (h)ω1(h) + CERPTM2 (h)ω2(h).

where ωi(h) is function of fraction of the forecast-error variance
of the NER explained by shock i.

I In general: no algebraic relationship.

I Two alternative unconditional ERPT measures:

I UERPTM (h) ≡
∑ne
i=1 CERPT

M
j,i (h)ωi(h).

I UERPTPV (h): obtained applying the VAR methodology to an
infinite sample generated by the DSGE model.
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A Quantitative DSGE Model



Model

I Small and open economy, incomplete financial markets.

I Goods: Commodities (Co) (endowment), importables (M),
other exportables (X), non tradables (N).

I Firms
I X and N are produced using labor, capital, imported inputs (M

and energy, E).
I Prices of X,M,N : Calvo with indexation to past CPI and own-

sector inflation.

I Households:
I Consumption (C) ofN , tradables excl. Food (F ) and E (TSAE),
F and E.

I Investment (I) uses N and TSAE .
I Labor and capital supply, imperfect mobility across sectors.
I Sticky Calvo wages, with indexation to past CPI inflation.
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Model

I Government:
I Exogenous expenditures, lump-sum taxes, Ricardian equivalence.

I Taylor-type rule for Monetary Policy.

I Rest of the World:
I World interest rate, premia.
I Demand for X goods.
I International prices: Co, M and CPI commercial partners.

I Overall, 21 exogenous shocks. Solution: log-linearization.

I Bayesian estimation with 22 variables, both aggregate and sec-
torial.

Details Data Shocks Calibration Estimation Goodness of fit
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Main drivers of the NER in the model

I Common trend in international prices in dollars (F ∗):
I Int. price: common stochastic trend + price-specific shock.

Details

I Shocks affecting the interest rate parity:
I Expected NER depr. = Policy rate (R)- World interest rate

(RW , LIBOR) - country premium (EMBI Chile) - risk premium
(UIP ). Details

I Qualitative effects of external shocks:
I Common: ↓ F ∗/↑ shock interest rate parity⇒ Contracts aggre-

gate demand, real and nominal depreciation, rise in PX y PM ,
PN less obvious. Policy rate likely increases if inflation rises.

I Difference: ↓ F ∗ tends to decrease CPI inflation by its impact
on import prices. IRFs
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Main drivers of the NER in the model

Variance Decomposition

Var. R RW EMBI UIP F ∗ Sum.

πS 3 6 2 14 71 95
π 3 13 5 13 10 44
πT 3 17 7 19 14 59
πN 2 15 6 10 9 43
R 13 19 7 14 11 64

RER 2 7 3 12 10 34

Note: Percentage of the variance of each variable (rows) due to each shock (columns). Variables: NER

depreciation, CPI, T and N inflations, policy rate, RER.

I Shocks to F ∗ and UIP are the most important drivers of NER fluc-
tuations.

I These are also relevant for inflation, policy rate and RER, but:

I Other shocks that are not relevant for the NER are important for
these variables.

I F ∗ is much more relevant than UIP for the NER, but for other
variables they have a similar influence.
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Conditional vs Unconditional
ERPTs



Conditional vs Unconditional ERPTs

Conditional ERPTs
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I CERPT for a shock to ∆F ∗ is
relatively low (< 0.1 for CPI
after 2 years).

I CERPT for UIP shock (also
for RW and EMBI) is much
higher (close to 0.6 for CPI
after 2 years).

I For both, the pass-through is
higher for T than for N .



Conditional vs Unconditional ERPTs

Conditional ERPTs

2 4 6 8 10 12
0

0.05

0.1

2 4 6 8 10 12
0

0.05

0.1

0.15

2 4 6 8 10 12
0

0.05

0.1

2 4 6 8 10 12
0

0.2

0.4

0.6

0.8

2 4 6 8 10 12
0

0.5

1

2 4 6 8 10 12
0

0.2

0.4

0.6

Note: ERPT for each price (rows) after a give
shock (columns). Prices are: CPI, Tradables,
Non-tradable. Horizontal axis is quarters. Long
run-ERPT: UIP=1, ∆F∗ ≈ 0.2.

I CERPT for a shock to ∆F ∗ is
relatively low (< 0.1 for CPI
after 2 years).

I CERPT for UIP shock (also
for RW and EMBI) is much
higher (close to 0.6 for CPI
after 2 years).

I For both, the pass-through is
higher for T than for N .



Conditional vs Unconditional ERPTs

Conditional ERPTs

2 4 6 8 10 12
0

0.05

0.1

2 4 6 8 10 12
0

0.05

0.1

0.15

2 4 6 8 10 12
0

0.05

0.1

2 4 6 8 10 12
0

0.2

0.4

0.6

0.8

2 4 6 8 10 12
0

0.5

1

2 4 6 8 10 12
0

0.2

0.4

0.6

Note: ERPT for each price (rows) after a give
shock (columns). Prices are: CPI, Tradables,
Non-tradable. Horizontal axis is quarters. Long
run-ERPT: UIP=1, ∆F∗ ≈ 0.2.

I CERPT for a shock to ∆F ∗ is
relatively low (< 0.1 for CPI
after 2 years).

I CERPT for UIP shock (also
for RW and EMBI) is much
higher (close to 0.6 for CPI
after 2 years).

I For both, the pass-through is
higher for T than for N .



Conditional vs Unconditional ERPTs

Unconditional ERPT
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I Unconditional ERPT in 2 years:

I CPI: [0.15, 0.25]
I T : [0.25, 0.35]
I N : [0.08, 0.12]

I Comparable with VAR literature.

I Implications:

I Whenever there is only one
shock, unconditional EPRT
predicts the movement in prices
wrongly.

I If both shocks hit the economy,
the prediction will be correct
only if the relative importance
of each shock in that moment
equals the one implicit in the
unconditional ERPT.
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and ERPT



Alternative Monetary Policy Paths

I In the baseline, R moves according to the estimated rule.

I Alternatively, we compute ERPT given:

Rt =

{
Rss if t ∈ [0, T ∗]

Rrulet if t > T ∗

I Not clear ex-ante: a more expansionary policy will tend to in-
crease both inflation and the NER. IRF
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Expected Monetary Policy and ERPT

Conditional ERPT
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Solid blue: Baseline. Dashed red: T∗ = 2.
Dashed-dotted black: T∗ = 4.

I After a shock to F ∗ a more expan-
sionary policy path increases the
ERPT.

I Delaying the tightening by a
year rises the ERPT after 2
years by almost 50% for all
prices.

I After a UIP shock (RW ,EMBI),
alternative policy paths do not af-
fect the ERPT.
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Expected Monetary Policy and ERPT

Unconditional ERPT
(UERPTM )
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I Unconditional ERPT also af-
fected.

I Distinguishing conditional and
unconditional ERPT is also rel-
evant from this perspective.



Conclusions

I Conditional and Unconditional ERPT are quite different.

I Unprecise (wrong) predictions of effect on prices.

I The ERPT (Conditional or Unconditional) is different under
alternative expected paths of the policy rate.

I VAR silent about this.

I Under the shock, just differences in what the monetary policy is
expected to do can bring important differences.
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Thank you!



EXTRAS



Related Literature
I Conditional vs. Unconditional ERPT.

I Shambaugh (2008) and Forbes et al (2016) identify general
shocks (supply, demand, etc.) in VAR models, obtaining dif-
ferent conditional ERPT for each shock.

I They do not show how the unconditional measures are related to
the conditional ones and the importance of the bias generated.

I Identified shocks are too general (sign or long run restrictons).
I Bouakez and Rebei (2008) use an estimated DSGE model for

Canada.
I Our model includes a richer sectoral structure (TNT).
I Our measure of unconditional ERPT is comparable to the em-

pirical literature.
I Corsetti et al. (2008) explores the connection between DSGE

models and regression-based estimates.

I Relationship MP and ERPT
I Effect MP on ERPT (Taylor, 2000; Gagnon and Ihrig, 2004;

Devereux et al., 2004)
I Effect ERPT on MP (Deveraux et al ,2006; Devereux and Yet-

man, 2014; Engel, 2009; Corsetti et al, 2010)

Back



Description of the model
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Note: Solid-red lines indicate sticky prices. Dotted-black lines are exogenous relative
prices. Solid-blue lines are competitive prices.



Households

Representative Household maximizes:

maxE0

∞∑
t=0

βtξβt

{
(Ct − φcC̃t−1)

1−σ

1− σ
− κt

(
ξh,Xt

hXt
1+ϕ

1 + ϕ
+ ξh,Nt

hNt
1+ϕ

1 + ϕ

)}

C̃t aggregate consumption, κt = (C̃t − C̃t−1)−σ and ξβt

PtCt + StB
∗
t +Bt + P It I

N
t + P It I

X
t =

hX,dt

∫ 1

0

WX
t (j)

(
WX
t (j)

WX
t

)−εW
dj + hN,dt

∫ 1

0

WN
t (j)

(
WN
t (j)

WN
t

)−εW
dj

+StR
∗
t−1B

∗
t−1 +Rt−1Bt−1 + PNt R

N
t K

N
t−1 + PXt R

X
t K

X
t−1 + Tt + Πt

Labor unions choose wages a la Calvo and when not chosen optimally,
the wage is updated by:

πζWJ

t−1 π̄
1−ζWJ

Back



Households

Ct is composite of CNFEt , CFt and CEt . The price is:

Pt = (PNFEt )1−γFC−γEC (PFt )γFC (PEt )γEC

CNFEt =
[
γ1/ρ(CNt )

%−1
% + (1− γ)1/%(CTt )

%−1
%

] %
%−1

CTt =

[
γ

1/%T
T (CXt )

%T−1

%T + (1− γT )1/%T (CMt )
%T−1

%T

] %T
%T−1

CJt =

∫ 1

0
G(CJt (i))di

We assume G features constant elasticity of substitution εJ > 1.
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Capital and Investment Goods
In sector J = {X,N}:

KJ
t =

[
1− Γ

(
IJt
IJt−1

)]
utI

J
t + (1− δ)KJ

t−1

with Γ′(.) > 0, Γ′′(.) > 0, ut shock to the marginal efficiency of
investment.

Supply of investment: competitive firms with technology

It =

[
γ

1/%I
I (ĨNt )

%I−1

%I + (1− γI)1/%I (ĨTt )
%I−1

%I

] %I
%I−1

ĨTt =

[
γ

1/%T,I
T,I (ĨXt )

%T,I−1

%T,I + (1− γT,I)1/%T,I (ĨMt )
%T,I−1

%T,I

] %T,I
%T,I−1
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Firms

I X&N Sectors: Each firm j ∈ J = {X,N} :

Y J
t (j) = (V J

t (j))γJ (MJ
t (j))1−γJ

with:
V J
t (j) = zJt

[
KJ
t−1(j)

]αJ [
AJt h

J
t (j)

]1−αJ
with zJt is stationary, AJt is a non-stationary. ANt /A

N
t−1 = at is

stationary and

AXt = (AXt−1)1−ΓX (ANt )ΓX

M j
t is a combination of the one sold by sector M and energy.

The price of the importable input is:

PME
t = (PMt )1−γEM (PEt )γEM
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Firms

I Sector M : Differentiate an homogeneous good using:

YM
t (j) = Mt(j)

Price of their input is Pm,t = StP
M,∗

t .

All firms set prices a la Calvo. When not choosing optimally, their
price is updated according to:[

(πJt−1)%Jπ1−%J
t−1

]ζJ
π̄1−ζJ

for J = {X,M,N}.
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Commodity and Foreign Sector

I Commodity: endowment, has its own trend ACot :

ACot = (ACot−1)1−ΓCo(ACot )ΓCo

Completely exported and sold at the international price PCo∗t

I Foreign Sector:
I Demand for exportable:

CX,∗t =

(
PXt
StP ∗t

)−ε∗
Y ∗t ξ

X,∗
t

I External interest rate/closing device:

R∗t = RWt exp

{
φB

(
b̄− StB

∗
t

PYt GDPt

)}
ξR1
t ξR2

t
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Fiscal and Monetary Policy

I Fiscal Policy: Gt exogenous and spent in N . BC;

ϑStP
Co∗
t Y Co

t +Rt−1B
G
t−1 = PNt Gt + Tt +BG

t

I Monetary Policy: Taylor type rule:

(
Rt
R

)
=

(
Rt−1

R

)%R [( (πNFEt )α
NFE
π π

1−αNFEπ
t

π̄

)απ (
GDPt/GDPt−1

a

)αy]1−%R

emt

πNFEt is core inflation. Variables without t are steady state values.
Back



Driving Forces

I Domestic (12): consumption preferences (ξβt ), labor supply (ξh,Xt , ξh,Nt ),
relative price of food and energy (pFt , p

E
t ), efficiency of investment

(ut), stationary productivity (zXt , z
N
t ), growth rate long run trend

(at), government consumption (gt) and monetary policy (εmt ).

I Foreign (8): World interest rate (RWt ), foreign risk premium (ξR1
t , ξR2

t ),
international price of commodities (PCo∗t ), imported goods (PM∗t )

and CPI trade partners (P ∗t ), demand for exports (ξX,∗t ) and foreign
aggregate demand (Y ∗t ).

Foreign prices cointegrate and we have the following model for
j = {Co∗,M∗, ∗}:

P jt = (π∗P jt−1)Γj (F ∗t )1−Γjujt , with Γj ∈ [0, 1)

∆F ∗t ≡
F ∗t
F ∗t−1

,
∆F ∗t
π∗

=

(
∆F ∗t−1

π∗

)ρF∗

exp(εF∗t ), with ρF∗ ∈ (−1, 1)

where εF
∗

t is an i.i.d. shock and ujt are independent shocks.
Back



Data

Quarterly frequency from 2001.Q3 to 2016.Q3:1

I Real growth rate of: GDP , GDPX (Agriculture, Fishing, Industry, Util-
ities, Transportation), GDPN (Construction, Retail, Services), GDPCo

(Mining), C, I, G.

I TB/GDP.

I πN (services, excluding Food and Energy), πT (goods. ex. Food and
Energy), πM (imported goods, ex. Food and Energy), πF (Food) and πE

(Energy).

I πWX , πWN : cost per unit of labor (the CMO index).

I πS , R.

I External: RW (LIBOR), EMBI Chile, π∗ (inflation commercial partners,
IPE Index), πCo∗ (Copper price), πM∗ (inflation imported goods, IVUM
index), Y ∗ (GDP commercial partners).

All domestic variables assumed to have measurement error of 10%.

Back

1Source: Central Bank of Chile. Seasonally adjusted (X-11 filter), expressed
in logs, multiplied by 100, and demeaned. All growth rates are changes from
two consecutive quarters.



Calibration

Para. Descrip. Value Source
σ Risk Aversion 1 Medina & Soto (2007)
ϕ Inv. Frish elast. 1 Medina & Soto (2007)
δ Capital depreciation 0.01 Medina & Soto (2007)
εj Elast. of Subst. Var. 11 Medina & Soto (2007)
γ Share CN in CNFE 0.62 I-O Matrix, av. 08-13
γT Share CX in CT 0.23 I-O Matrix, av. 08-13
γI Share IN in I 0.62 I-O Matrix, av. 08-13
γTI Share IX in IT 0.02 I-O Matrix, av. 08-13
γEC Share CE in C 0.09 I-O Matrix, av. 08-13
γFC Share CF in C 0.19 I-O Matrix, av. 08-13
αX Capital in V.A. X 0.66 I-O Matrix, av. 08-13
αN Capital in V.A N 0.49 I-O Matrix, av. 08-13
1− γX M in Prod. X 0.2 I-O Matrix, av. 08-13
1− γN M in Prod. M 0.08 I-O Matrix, av. 08-13
γEM Share E in Interm. M 0.09 I-O Matrix, av. 08-13

Back



Calibration

Para. Descrip. Value Source
sTB Ratio of TB to PIB 0.05 Av. 01-15
sPIBN Ratio of PIBN to PIB 0.6 Av. 01-15
sPIBN Ratio of PIBN to PIB 0.6 Av. 01-15
sCo Ratio of Co to GDP 0.1 Av. 01-15
sG Ratio of G to GDP 0.12 Av. 01-15
ξR1 EMBI Chile (annual) 1.015 Av. 01-15
π Inflation (annual) 1.03 Av. 01-15
a Long-run growth (annual) 1.016 Av. 01-15
RW World Int. Rate (annual) 1.045 Av. 01-15
R MP Rate (annual) 1.058 Av. 01-15

Back



Estimated Parameters

Prior Posterior
Para. Description Dist. Mean St.D. Mode St.D.

φC Habits C β 0.65 0.2 0.892 0.030
φI Inv. Adj. Costs N+ 4 1 4.247 0.802
θWX Calvo WX β 0.65 0.2 0.940 0.013
θWN Calvo WN β 0.65 0.2 0.974 0.005
ζWX Din. Index. WX β 0.5 0.27 0.155 0.182
ζWN Din. Index. WN β 0.5 0.27 0.150 0.088
% Sust. CT ,CN N+ 1.1 0.6 0.900 0.533
%I Sust. IT ,IN N+ 1.1 1.5 1.113 0.886

ρR Smoothing β 0.8 0.05 0.772 0.030
απ Reaction to π N+ 1.7 0.1 1.580 0.098
αSAEπ Reaction to πNFE β 0.5 0.2 0.385 0.182
αy Reaction to y N+ 0.125 0.05 0.175 0.047

η∗ Elast. Ext. Dem. N+ 0.3 0.15 0.028 0.082
φB Elast. Country Prem. IG 0.001 ∞ 0.002 0.001

The standard deviation of the posterior is approximated by the
inverse Hessian evaluated at the posterior mode.
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Estimated Parameters

Prior Posterior
Para. Description Dist. Mean St.D. Mode St.D.

θX Calvo X β 0.5 0.27 0.546 0.085
θM Calvo M β 0.5 0.27 0.853 0.014
θN Calvo N β 0.5 0.27 0.979 0.004
ζX Din. Index. X β 0.5 0.27 0.058 0.130
ζM Din. Index. M β 0.5 0.27 0.548 0.310
ζN Din. Index. N β 0.5 0.27 0.633 0.052
%X Index. Sector X β 0.5 0.27 0.761 0.472
%M Index. Sector M β 0.5 0.27 0.498 0.177
%N Index. Sector N β 0.5 0.27 0.827 0.065

ΓX Adj. Trend X β 0.65 0.2 0.772 0.247
ΓCo Adj. Trend Co β 0.65 0.2 0.772 0.241

Note: The standard deviation of the posterior is approximated by
the inverse Hessian evaluated at the posterior mode.
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Estimated Parameters, Exogenous Processes

Prior Posterior
Para. Dist. Mean St.D. Mode St.D.

ρξβ β 0.65 0.2 0.792 0.079
ρa β 0.35 0.15 0.278 0.155
ρu β 0.65 0.2 0.620 0.117
ρzX β 0.5 0.23 0.847 0.084
ρzN β 0.5 0.23 0.944 0.028
ρξX∗ β 0.65 0.2 0.860 0.061
ρξR1 β 0.65 0.2 0.937 0.051
ρξR2 β 0.65 0.2 0.851 0.065
ρξhX β 0.65 0.2 0.811 0.076
ρξhN β 0.65 0.2 0.897 0.051
ρyCo β 0.55 0.2 0.873 0.069
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Estimated Parameters, Exogenous Processes

Prior Posterior
Para. Dist. Mean St.D. Mode St.D.

ρpA β 0.65 0.2 0.974 0.016
ρpE β 0.65 0.2 0.903 0.054
Γ∗ U 0.5 0.2886 0.323 0.115

ΓM∗ U 0.5 0.2886 0.505 0.082
ΓCo∗ U 0.5 0.2886 0.117 0.120
ρ∗ U 0 0.5773 0.770 0.152
ρM∗ U 0 0.5773 0.478 0.123
ρCo∗ U 0 0.5773 0.918 0.045
ρF∗ U 0 0.5773 0.234 0.121
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Estimated Parameters, Standard Deviations Exogenous
shocks

Prior Posterior
Para. Dist. Mean St.D. Mode St.D.

σξ
β

N+ 0.03 0.03 0.047 0.013
σa IG 0.01 ∞ 0.004 0.001
σu N+ 0.03 0.03 0.062 0.017

σz
X

N+ 0.01 0.03 0.013 0.002

σz
N

N+ 0.005 0.03 0.047 0.006

σe
m

N+ 0.01 0.01 0.002 0.000

σξ
X∗

N+ 0.01 0.01 0.018 0.002

σξ
R1

N+ 0.01 0.01 0.001 0.000

σξ
R2

N+ 0.01 0.01 0.004 0.002
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Estimated Parameters, Standard Deviations Exogenous
shocks

Prior Posterior
Para. Dist. Mean St.D. Mode St.D.

σξ
hX

N+ 0.1 0.15 0.252 0.102

σξ
hN

N+ 0.1 0.15 0.234 0.093
σyCo N+ 0.02 0.02 0.021 0.002

σp
E

N+ 0.04 0.04 0.024 0.003

σp
A

N+ 0.02 0.02 0.012 0.001
σ∗ U 0.25 0.1443 0.013 0.002
σM∗ U 0.25 0.1443 0.014 0.002
σCo∗ U 0.25 0.1443 0.117 0.011
σF∗ U 0.25 0.1443 0.031 0.006

Back



Goodness of Fit

St. Dev. (%) AC(1)
Variable Data Model Data Model

∆GDP 0.9 (0.1) 1.1 0.5 (0.2) 0.5
∆CONS 1.0 (0.1) 0.8 0.7 (0.2) 0.7
∆INV 3.9 (0.4) 4.4 0.3 (0.2) 0.7

∆GDPX 1.5 (0.1) 1.5 0.2 (0.1) -0.1
∆GDPN 0.8 (0.1) 1.6 0.7 (0.1) 0.6
TB/GDP 5.5 (0.5) 5.2 0.8 (0.1) 0.9

π 0.7 (0.1) 0.6 0.6 (0.2) 0.7
πT 0.7 (0.1) 0.8 0.6 (0.2) 0.8
πN 0.4 (0.1) 0.4 0.7 (0.2) 0.9
πM 0.8 (0.1) 0.8 0.7 (0.2) 0.8
πWX 0.6 (0.1) 0.7 0.7 (0.1) 0.8
πWN 0.4 (0.0) 0.4 0.8 (0.2) 0.9
R 0.4 (0.0) 0.6 0.9 (0.2) 0.9
πS 5.2 (0.8) 5.7 0.2 (0.2) 0.0
rer 5.0 (0.4) 8.7 0.8 (0.1) 0.9

Note: For each moment, the three columns are: point estimate in the data, GMM
standard error in the data, unconditional moment in the model at the posterior mode.
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Determinants of the NER, Shocks to F ∗t
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Determinants of the NER, Shocks to UIP
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IRF with alternative policy paths

IRF a shock F ∗
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IRF with alternative policy paths

IRF a shock UIP
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