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Table A.1: Data Sources and Sample Periods (GDP Per Capita, Quarterly)

GDP Population
Source Code Sample Source Code Sample
AUS | IMF AUSBIGQ.Q 1980Q1:2024Q4 | OECD  AUS.POP 1981Q3:2024Q2
AUT | IMF AUT.BIGQ.Q 1995Q1:2024Q4 | OECD  AUT.POP 1995Q1:2024Q4
BEL | IMF BEL.B1GQ.Q 1995Q1:2024Q4 | OECD  BEL.POP 1995Q1:2024Q4
BRA | IMF BRA.B1GQ.Q 1996Q1:2024Q4 | Haver a223pop@QEMERGE  1980Q1:2024Q4
CAN | IMF CAN.BIGQ.Q 1980Q1:2024Q4 | OECD  CAN.POP 1981Q1:2024Q4
CHL | IMF CHL.B1GQ.Q 1996Q1:2024Q4 | OECD  CHL.POP 1996Q1:2024Q4
CHN | Haver h924ngpcQEMERGE  1992Q1:2024Q4 | Haver a924pop@QEMERGE  1980Q1:2024Q4
COL | IMF COL.B1GQ.Q 2005Q1:2024Q4 | OECD COL.POP 2001Q1:2024Q3
DEU | IMF DEU.BIGQ.Q 1991Q1:2024Q4 | OECD  DEU.POP 1991Q1:2024Q4
ESP IMF ESP.B1GQ.Q 1995Q1:2024Q4 | OECD  ESP.POP 1995Q1:2024Q4
FIN IMF FIN.B1GQ.Q 1990Q1:2024Q4 | OECD FIN.POP 1990Q1:2024Q4
FRA | IMF FRA.B1GQ.Q 1980Q1:2024Q4 | OECD  FRA.POP 1980Q1:2024Q4
GBR | IMF GBR.B1GQ.Q 1980Q1:2024Q4 | OECD  GBR.POP 1995Q1:2024Q3
HUN | IMF HUN.B1GQ.Q 1995Q1:2024Q4 | OECD HUN.POP 1995Q1:2024Q4
IND | IMF IND.B1GQ.Q 1996Q2:2024Q4 | Haver  a534pop@EMERGE  1980Q1:2024Q4
IRL IMF IRL.B1GQ.Q 1995Q1:2024Q4 | OECD  IRL.POP 1995Q1:2024Q4
ISR IMF ISR.B1GQ.Q 1995Q1:2024Q4 | OECD ISR.POP 1995Q1:2024Q4
ITA | IMF ITA.BI1GQ.Q 1996Q1:2024Q4 | OECD  ITA.POP 1995Q1:2024Q4
JPN | IMF JPN.B1GQ.Q 1994Q1:2024Q4 | OECD  JPN.POP 1980Q1:2024Q4
KOR | IMF KOR.B1GQ.Q 1980Q1:2024Q4 | Haver ab42pop@EMERGE  1980Q1:2024Q4
LUX | IMF LUX.B1GQ.Q 1995Q1:2024Q4 | OECD  LUX.POP 1995Q1:2024Q3
MEX | IMF MEX.B1GQ.Q 1993Q1:2024Q4 | OECD  MEX.POP 1980Q1:2024Q4
NLD | IMF NLD.B1GQ.Q 1996Q1:2024Q4 | OECD NLD.POP 1995Q1:2024Q4
NOR | IMF NOR.B1GQ.Q 1980Q1:2024Q4 | OECD NOR.POP 1995Q1:2024Q4
PHL | IMF PHL.B1GQ.Q 2000Q1:2024Q3 | Haver  a566pop@EMERGE  1980Q1:2024Q1
POL | IMF POL.B1GQ.Q 1995Q1:2024Q4 | OECD  POL.POP 1988Q1:2024Q4
PRT | IMF PRT.B1GQ.Q 1995Q1:2024Q4 | OECD  PRT.POP 1995Q1:2024Q4
RUS | Haver $922ngpc@EMERGE  2011Q1:2024Q4 | Haver a922pop@QEMERGE  1991Q1:2024Q4
SGP | IMF SGP.B1GQ.Q 1980Q1:2024Q4 | Haver  a576pop@EMERGE  1980Q1:2024Q4
SWE | IMF SWE.B1GQ.Q 1993Q1:2024Q4 | OECD  SWE.POP 1993Q1:2024Q4
THA | IMF THA.B1GQ.Q 2003Q1:2024Q4 | Haver  a578pop@EMERGE  1980Q1:2024Q1
USA IMF USA.B1GQ.Q 1980Q1:2024Q4 | OECD USA.POP 1980Q1:2024Q4
ZAF | IMF ZAF.B1GQ.Q 1993Q1:2024Q4 | OECD  ZAF.POP 2008Q1:2024Q3

Notes: For conciseness, we omit the IMF.STA.QNEA. prefix and .SA.XDC.Q suffix in the codes for all IMF sources
and omit the .PS. T. T suffix in all OECD sources.

A Empirical Motivation

A.1 Data Sources

Tables A.1 and A.2 document the data sources for Figures 1 and 2 in the main text. All series are
available from IMF, OECD, or Haver. Since the panel is unbalanced, we also report the sample
periods. Tables A.3, A.4, and A.5 document the data sources for the VARs (Figure 3 in the main
text), as well as the sample periods. For transparency, we include the full sample of countries.
However, as discussed in the main text, we only estimate the VAR for countries that have at least

25 years of data (or 20 years, in a robustness check).



Table A.2: Data Sources and Sample Periods (Prices, Quarterly)

Prices Core Prices
Source Code Sample Source Code Sample
AUS | IMF AUS.CPI  1980Q1:2024Q4 | Haver  h193pcx@G10 1989Q3:2024Q4
AUT | IMF AUT.CPI  1980Q1:2024Q4 | Haver h122phxc@G10 1990Q1:2024Q4
BEL | IMF BEL.CPI  1980Q1:2024Q4 | Haver  h124phxc@G10 1991Q1:2024Q4
BRA | IMF BRA.CPI  1980Q1:2024Q4 | Haver h223pcxg@QEMERGE  1995Q1:2024Q4
CAN | IMF CAN.CPI  1980Q1:2024Q4 | Haver  s156pcxg@G10 1992Q1:2024Q4
CHL | IMF CHL.CPI  1980Q1:2024Q4 | Haver — h228pcxg@EMERGE  2009Q1:2024Q4
CHN | IMF CHN.CPI  1993Q1:2024Q4 | Haver h924pcxg@EMERGE  2005Q1:2024Q4
COL | IMF COL.CPI  1980Q1:2024Q4 | Haver h233pcx@EMERGE 1999Q1:2024Q4
DEU | IMF DEU.CPI  1980Q1:2024Q4 | Haver  h134phxc@G10 1995Q1:2024Q4
ESP | IMF ESP.CPI  1980Q1:2024Q4 | Haver  h184phxc@G10 1992Q1:2024Q4
FIN IMF FIN.CPI 1980Q1:2024Q4 | Haver h172phxc@QG10 1990Q1:2024Q4
FRA | IMF FRA.CPI  1980Q1:2024Q4 | Haver  h132phxc@G10 1990Q1:2024Q4
GBR | IMF GBR.CPI  1980Q1:2024Q4 | Haver  h112phxb@G10 1988Q)1:2024Q4
HUN | IMF HUN.CPI  1980Q1:2024Q4 | Haver $944pcx@QEMERGE 1995Q1:2024Q4
IND IMF IND.CPI 1980Q1:2024Q4 | Haver h534pcxg@QEMERGE  2011Q1:2024Q4
IRL | IMF IRL.CPI  1980Q1:2024Q4 | Haver ~ h178phxc@G10 1995Q1:2024Q4
ISR IMF ISR.CPI 1980Q1:2024Q4 | Haver h436pcx@EMERGE 1983Q1:2024Q4
ITA | IMF ITA.CPI  1980Q1:2024Q4 | Haver  h136phxc@G10 1990Q1:2024Q4
JPN IMF JPN.CPI 1980Q1:2024Q4 | Haver s158pcfx@QG10 2010Q1:2024Q4
KOR | IMF KOR.CPI  1980Q1:2024Q4 | Haver h542pcxg@QEMERGE  1990Q1:2024Q4
LUX | IMF LUX.CPI  1980Q1:2024Q4 | Haver  h137phxc@G10 1995Q1:2024Q4
MEX | IMF MEX.CPI  1980Q1:2024Q4 | Haver h273pcxgQEMERGE  1982Q1:2024Q4
NLD | IMF NLD.CPI  1980Q1:2024Q4 | Haver h138phxc@G10 1990Q1:2024Q4
NOR | IMF NOR.CPI  1980Q1:2024Q4 | Haver  hl142pcx@G10 1996Q1:2024Q4
PHL | IMF PHL.CPI  2010Q1:2024Q4 | Haver h566pcx@QEMERGE 2011Q3:2024Q4
POL IMF POL.CPI 1989Q1:2024Q4 | Haver h964phxc@QEMERGE  1996Q1:2024Q4
PRT | IMF PRT.CPI  1980Q1:2024Q4 | Haver  h182phxc@G10 1990Q1:2024Q4
RUS | IMF RUS.CPI  1992Q1:2022Q1 | Haver h922pcxgQEMERGE  2003Q1:2024Q4
SGP IMF SGP.CPI 2005Q1:2024Q4 | Haver h576pcx@EMERGE 1990Q1:2024Q4
SWE | IMF SWE.CPI  1980Q1:2024Q4 | Haver  hl44pcx@G10 1996Q1:2024Q4
THA | IMF THA.CPI  2010Q1:2024Q4 | Haver h578pcx@EMERGE 1985Q1:2024Q4
USA IMF USA.CPI 1980Q1:2024Q4 | Haver s111ncxj@QG10 1980Q1:2024Q4
ZAF | IMF ZAF.CPI  1980Q1:2024Q4 | Haver  hl199puxg@EMERGE  2002Q1:2024Q4

Notes: For conciseness, we omit the IMF.STA.CPI. prefix and ._ .IX.Q suffix in the codes for all IMF sources.

Table A.3: Data Sources and Sample Periods (U.S. Variables, Monthly)

Variable Source Code Sample

Industrial Production Haver ip@QUSECON 1960Jan:2024Dec
CPI Haver pcu@QUSECON 1960Jan:2024Dec
1-Year Treasury Bond Yield | Haver FCM1QUSECON 1960Jan:2024Dec
Excess Bond premium Haver fgzebp@QUSECON 1973Jan:2024Dec
Imports (Goods) IMF USA.MG_CIF_USD.M 1963Jan:2025Mar
Exports (Goods) IMF USA.XG_FOB USD.M 1963Jan:2025Mar
Commodity Price Index Haver pzallQUSECON 1960Jan:2024Dec
Shadow Rate Haver ffedshdw@QUSECON 1990Jan:2023Jun

Notes: For conciseness, we omit the IMF.STA.IMTS.GO001. prefix in the codes for all IMF sources.



Table A.4: Data Sources and Sample Periods (Industrial Production and Prices, Monthly)

Industrial Production Prices
Source Code Sample Source Code Sample
AUS IMF PIAUSIND 2000Jan:2021Jan | IMF CPI.AUS.CPI 1960Mar:2024Dec
AUT | IMF PIAUTIND 1996Jan:2024Dec | IMF CPI.LAUT.CPI  1960Jan:2024Dec
BEL IMF PIBELIND 1960Jan:2024Dec | IMF CPIL.BEL.CPI 1960Jan:2024Dec
BRA | IMF PIBRAIND 1975Jan:2023Nov | IMF CPIL.BRA.CPI  1979Dec:2024Dec
CAN | IMF PICANIND 1960Jan:20230ct | IMF CPI.CAN.CPI  1960Jan:2024Dec
CHL | IMF PICHLIND 1997Jan:2019Sep | IMF CPIL.CHL.CPI  1970Jan:2024Dec
CHN | Haver h924dQ@EMERGE 1997Jan:2024Dec | IMF CPI.CHN.CPI  1993Jan:2024Dec
COL | IMF PICOLIND 2000Jan:2019Sep | IMF CPI.COL.CPI  1970Jan:2024Dec
DEU | IMF PIDEUIND 1960Jan:2024Dec | IMF CPIL.DEU.CPI  1960Jan:2024Dec
ESP IMF PIESPIND 1961Jan:2024Dec | IMF CPIL.LESP.CPI 1960Jan:2024Dec
FIN IMF PIFININD 1960Jan:2024Dec | IMF CPI.FIN.CPI 1960Jan:2024Apr
FRA | IMF PIFRAIND 1960Jan:2024Dec | IMF CPLFRA.CPI  1960Jan:2024Dec
GBR | IMF PIGBRIND 1960Jan:2023Nov | IMF CPIL.GBR.CPI  1960Jan:2024Dec
HUN | IMF PIHUNIND 1985Jan:2024Dec | IMF CPL.LHUN.CPI  1980Jan:2024Dec
IND IMF PIINDIND 2000Jan:2017Nov | IMF CPIIND.CPI 1960Jan:2024Dec
IRL IMF PIIRLIND 1975Jul:2023Nov | IMF CPLIRL.CPI 1960Feb:2024Dec
ISR Haver s436dm@QEMERGE  1990Jan:2024Dec | IMF CPI.ISR.CPI 1970Jan:2024Dec
ITA IMF PIITAIND 1960Jan:2024Dec | IMF CPLITA.CPI 1960Jan:2024Dec
JPN IMF PIJPNIND 1960Jan:2023Nov | IMF CPIL.JPN.CPI 1960Jan:2024Dec
KOR | IMF PIKORIND 1960Jan:2023Nov | IMF CPIL.LKOR.CPI  1960Jan:2024Dec
LUX | IMF PILUXIND 2000Jan:2024Dec | IMF CPIL.LUX.CPI  1960Jan:2024Dec
MEX | IMF PIMEXIND 1980Jan:20210ct | IMF CPL.MEX.CPI  1969Jan:2024Dec
NLD | IMF PINLDIND 1960Jan:2024Dec | IMF CPINLD.CPI  1960Apr:2024Dec
NOR | IMF PINORIND 1960Jan:2024Dec | IMF CPIL.NOR.CPI  1960Jan:2024Dec
PHL | Haver h566dm@EMERGE  1998Jan:2023Aug | IMF CPL.PHL.CPI  2010Jan:2024Dec
POL | IMF PIPOLIND 1997Jan:2024Dec | IMF CPIL.POL.CPI  1989Jan:2024Nov
PRT | IMF PIPRTIND 1995Jan:2024Dec | IMF CPIL.PRT.CPI 1960Jan:2024Dec
RUS IMF PIRUSIND 2000Jan:2022Jan | IMF CPI.RUS.CPI 1992Jan:2024Dec
SGP Haver sb76dm@QEMERGE  1983Jan:2024Dec | IMF CPI.SGP.CPI 2005Jan:2024Dec
SWE | IMF PISWEIND 1997Jan:2024Dec | IMF CPL.SWE.CPI  1960Jan:2024Dec
THA | Haver h578dm@QEMERGE  2000Jan:2024Dec | IMF CPL.THA.CPI  2010Jan:2024Dec
ZAF Haver s199dm@QEMERGE  1963Jan:2024Dec | IMF CPIL.ZAF.CPI 1960Jan:2024Dec

Notes: For conciseness, we omit the IMF.STA. prefix in the codes for all IMF sources. We also omit the .SA_IX.M
suffix from industrial production series from the IMF and the ._ .IX.M suffix from all prices series. Details for all 33
countries are reported, but only those with sufficiently long sample periods are used.



Table A.5: Data Sources and Sample Periods (Interest Rates, Monthly)

Interest Rates
Source

Code

Sample

AUS
AUT
BEL
BRA
CAN
CHL
CHN
COL
DEU
ESP
FIN
FRA
GBR
HUN
IND
IRL
ISR
ITA
JPN
KOR
LUX
MEX
NLD
NOR
PHL
POL
PRT
RUS
SGP
SWE
THA
ZAF

OECD via FRED
OECD via FRED
OECD via FRED
OECD via FRED
OECD via FRED
OECD via FRED
OECD via FRED
OECD via FRED
OECD via FRED
OECD via FRED
OECD via FRED
OECD via FRED
OECD via FRED
OECD via FRED
Haver

OECD via FRED
OECD via FRED
OECD via FRED
Haver

OECD via FRED
OECD via FRED
OECD via FRED
OECD via FRED
OECD via FRED
Haver

OECD via FRED
OECD via FRED
OECD via FRED
OECD via FRED
OECD via FRED
Haver

OECD via FRED

TR3TIBO1AUMI156N
TR3TIBO1ATM156N
IR3TIBO1BEM156N
TR3TIBO1BRM156N
TIR3TIBO1CAM156N
IR3TIBO1CLM156N
TR3TIBO1CNM156N
COLIR3TIB01STM
IR3TIBO1DEM156N
TR3TIBO1ESM156N
IR3TIBO1FIM156N
IR3TIBO1FRM156N
TR3TIBO1GBM156N
IR3TIBO1HUM156N
n534rg3m@EMERGE
TR3TIBO1IEM156N
TR3TIBO1ILM156N
IR3TIBO1ITM156N
n158g3m@G10
TIR3TIBO1KRM156N
IR3TIBO1LUM156N
TR3TIBO1MXM156N
IR3TIBOINLM156N
IR3TIBOINOM156N
n566rgdmQEMERGE
IR3TIBO1PLM156N
IR3TIBO1PTM156N
TR3TIBO1RUM156N
IR3TIBO1SGM156N
IR3TIBO1SEM156N
n578ri3@EMERGE
IR3TIBO1ZAM156N

1968Jan:2024Dec
1989Jun:2024Dec
1960Jan:2024Dec
1995Jan:2024Dec
1960Jan:2024Dec
1997Jul:2024Dec

1997Jun:2024Dec
1986Jan:2024Dec
1960Jan:2024Dec
1977Jan:2024Dec
1987Jan:2024Dec
1970Jan:2024Dec
1986Jan:2024Dec
1991Jan:2024Dec
1993Jan:2024Dec
1984Jan:2024Dec
1992Jan:2024Dec
19780ct:2024Dec
1988Nov:2024Dec
1991Jan:2024Dec
1999Jan:2024Dec
1997Jan:2024Dec
1982Jan:2024Dec
1979Jan:2024Dec
1975Jan:2024Dec
1991Jun:2024Dec
1985Aug:2024Dec
1997Jan:2022Feb

1987Jun:2024Dec
1982Jan:2024Dec
2005Jan:2024Dec
1980Dec:2024Dec

Notes: Details for all 33 countries are reported, but only those with sufficiently long sample periods are used.



Table A.6: Correlations Across Specifications

Panel A. Quarter-Over-Quarter

GDP Growth-Inflation

Specification GDP Growth Inflation Core Infl. Within-Cty  Across-Cty
Al. Full Sample 0.58 0.32 0.30 0.04 0.07
(0.05) (0.03) (0.04) (0.02) (0.01)
A2. Excl. 2020Q1-2020Q3 0.23 0.31 0.30 0.02 0.05
(0.02) (0.03) (0.04) (0.02) (0.01)
A3. Excl. 2007Q4-2009Q2 and 0.14 0.31 0.30 —0.02 0.01
2020Q1-2020Q3 (0.02) (0.03) (0.05) (0.02) (0.01)
A4. Agg. Original EMU and 0.22 0.28 0.23 0.01 0.04
Excl. 2020Q1-2020Q3 (0.02) (0.03) (0.05) (0.02) (0.01)
A5. 2004Q3-2019Q4 0.31 0.29 0.08 0.02 0.08
(0.03) (0.04) (0.02) (0.03) (0.01)

Panel B. Year-Over-Year

GDP Growth-Inflation

Specification GDP Growth Inflation Core Infl. Within-Cty  Across-Cty
B1. Full Sample 0.58 0.46 0.38 0.05 0.12
(0.04) (0.04) (0.05) (0.03) (0.02)
B2. Excl. 2020Q1-2020Q3 0.49 0.45 0.38 —0.01 0.07
(0.03) (0.04) (0.05) (0.03) (0.02)
B3. Excl. 2007Q4-2009Q2 and 0.45 0.45 0.38 —0.02 0.06
2020Q1-2020Q3 (0.04) (0.04) (0.05) (0.03) (0.02)
B4. Agg. Original EMU and 0.46 0.41 0.29 —0.03 0.06
Excl. 2020Q1-2020Q3 (0.04) (0.05) (0.06) (0.04) (0.02)
B5. 2004Q3-2019Q4 0.47 0.36 0.11 —0.04 0.08
(0.04) (0.05) (0.04) (0.05) (0.03)

Notes: Standard errors in parentheses, bootstrapped by country.

A.2 Robustness Checks

Correlations. We re-compute the cross-country correlations under different assumptions: i) ex-
cluding the Great Recession (2007Q4 through 2009Q2), ii) including the COVID-19 observations
(2020Q1 through 2020Q3), iii) aggregating the E.U. into a single region (using the 11 initial mem-
bers), iv) restricting the estimation to the subsample covering 2004Q3 through 2019Q4. We then
repeat each exercise using year-over-year instead of quarter-over-quarter growth rates. Standard
errors are computed using bootstrapping for each country.

Table A.6 reports the full set of results, with line A2 corresponding to the specification in
the main text. Panel A shows that the cross-country comovement holds for the range of data
configurations with quarter-over-quarter data. In each case, cross-country correlations in GDP
growth and inflation are positive and statistically significant. Moreover, cross-country correlations
between GDP growth and inflation are also almost all positive and statistically significant, while

analogous within-country correlations are not.



Panel B shows that the results become even stronger once we use year-over-year data. The GDP
growth correlations become more stable across specifications, headline inflation correlations increase
by about 40 percent on average, and core inflation correlations increase by over 25 percent. The
across-country GDP growth-inflation correlations also increase substantially. These results suggest
that the correlations we report in Section 2 and 6 of the main text are somewhat conservative, as
they include some contamination by the high-frequency fluctuations or measurement errors that

year-over-year data helps to correct for.

Impulse Responses. With respect to the VAR described in the main text, robustness checks
include re-estimating the impulse responses when i) replacing one-year Treasury yields with the
shadow rate from Wu and Xia (2016), ii) using an alternative high-frequency monetary policy
shock instrument from Miranda-Agrippino and Ricco (2021), iii) including commodity prices or
foreign interest rates, iv) lowering the minimum sample length to 20 years, v) extending the sample
back to January 1973 where possible. The corresponding impulse responses and interquartile ranges
are shown in Panel A of Figure A.1.

In addition to reporting the interquartile range of posterior medians (across countries), we
report results in each case for the ‘median’ country, as in Degasperi et al. (2026). To do so, we take
one draw from the posterior of the VAR for each country, then find the median of these individual
draws across countries. Repeating this for all draws, we obtain a posterior distribution for the
‘median’ country. The responses and 68 percent error bands are shown in Panel B of Figure A.1.

Irrespective of the particular specification we adopt, a contractionary U.S. monetary policy
shock decreases production and prices abroad and increases exports relative to imports. While the

exact magnitudes can differ, the findings are consistent with those presented in the main text.

B A New Keynesian Global Economy

This section supplements Section 3 of the main text, providing details of the model solution and
derivations underlying the log-linearized system and steady-state conditions. We reproduce Figure
4 in the main text to help frame the environment. For completeness, we reproduce the equations

from the main text as well.

B.1 Tradable Intermediate and Final Goods

There are N countries indexed by n € {1,..., N}. Each country produces intermediate and final
tradable goods, denoted m and c¢, respectively.

Goods in sector k € {m, c} are produced using the technology,

dhi(z) =20 (8:02)) (M) L 7 € (0,1) and k€ {e,m), (A1)



Figure A.1: Responses to U.S. Monetary Policy Shock: Alternative Specifications

Panel A: Alternative Specifications
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Panel B: Median Country
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Notes: Panel A shows distribution of posterior medians for impulse response to 25 basis point U.S. monetary policy
shock under different specifications; solid line denotes median across countries, shaded regions denote interquartile
range. Panel B shows impulse response of median country to 25 basis point U.S. monetary policy shock under different
specifications; solid line denotes posterior median, shaded regions denote 68 percent posterior error bands. In both
panels, each color corresponds to one specification.

where E,k%t(z) and M;t(z) denote, respectively, labor, and material inputs, and the elements of
z ={z1,...,zn} are jointly drawn from a multivariate Fréchet distribution with shape parameter
P, 05(z) =exp { = 32, (z) ' }.

As discussed in the main text, the price of traded variety z charged by country n, denoted
pk ;(2), is equal to its marginal cost,
Wg,t(P i

ot , ke {e,m},

k
Phalz) o =25

where Wy, ; and P} are, respectively, the nominal wage and the price of materials in n. In addition,

cost minimization implies that Wmtﬁh’t(z) = %PﬁMk,t(z)' Additionally, in units of the local



Figure B.1: Economic Environment in Each Country
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currency, the price paid for tradable goods of variety z in sector k by country n is

k Y m
{ Y nn/thn’,t(Pn’,t

Zn!

)
} , ke {e,m}, (A2)

P;:’t(z) = mllIl {ﬁl:m’gnn’,tpi/,t(z)} = ml,n
n n

where &,/ converts prices quoted in the currency of country n’ into that of country n and /fi‘m,
denotes the iceberg shipping costs.

Denoting total expenditures by country n on tradable goods in sector k from country n’ by
Xk

/0 We have

Xﬁn’,t = /Rt(m’gnn’,tp;’,t(z)Ql:m’,t(z)d(I)k(z)? ke {C, m}

X,l;t => . X 7|§n’,t then represents country n’s total expenditures on tradable sector k goods from

abroad. Under the maintained assumptions, the share of country n’s expenditures on tradable

k

intermediate and final goods from country n’ at date ¢, @y, ,,

is then given by

ok

)
= —, ke {c,m}. (A3)

@
k w? —
Zn” </€nn”€”””7t n”,t(P;Z;L’,t)l ry)

Xk

k _ nn/ it
Whn! b Xk
n,t

Traded varieties are assembled in each destination country by importers according to

x—1 x—1

e = /(Z Qi(mf,t(Z)> ' dP(z) ; x> 1, ke {e,m},

where Qi‘m, +(z) denotes the quantity of tradable intermediate or final goods of variety z imported
k

by n from 7/, so that ¢5 (z) = Y., k5 ,QX , ,(z). Firms that assemble tradable varieties for



retailers in country n solve

max ntQ Z/gnn’ tpn/t nn’an’t( )dq) ( ) ke {C’m}'
Ql:m/,t(z)>

Following the derivations in Eaton and Kortum (2002), the price of the traded final good bundle,
Qr, ¢ 1s given by

/

a1
Pr?tk =T (fk>1lx (Z (nﬁn/é’nn/,tWZ/,t( ﬂt)lw) wk) g , ke {c,m}, (A4)

n

where I'(.) is the Gamma function evaluated at &k =1 4 1;73(

B.2 Domestic Intermediate Good Producers and Retailers

Household preferences over final goods sold by different retailers are defined over a consumption
bundle,

En,t

1 eng=l 7 EarT
Cn,t = |:/ Cn,t(]) it d]:| y Ent > 1,
0

where (), ; also denotes aggregate consumption in country n at date t and &, is a time-varying

elasticity of substitution. Similarly, intermediate inputs supplied by producer j in country n at

time ¢, denoted by my, ¢(j), are not perfectly substitutable between producers so that

1 on,t—1 %
Mn,t — |:/ mn,t(]) en.t d]:| ; Onit > 1>
0

where M,, ; denotes an aggregate of materials and financial services such that M, ; = M, ; + F}, ¢,

where o, ; is a time-varying elasticity of substitution.
Given a price P, (j) of final goods sold by retailer j, the household expenditure minimization

problem implies a demand function and price deflator, respectively,

o ((Puali))
Cn,t(]) = (Pt(tj)> Cn,ta

1 X e
P = [ Je ﬂ»tdj] |
0

Similarly, given a price P;%(j) for sticky-price intermediate good j, we can derive the demand



function and price deflator, respectively,

. )\
mn,t<]) = (%) Mn,h
n,t
1
Pm — Pm 1— g"’td' 1=en,t
n,t 0 ( ) ] )

for the material and financial services aggregate in country n.

Sticky-price retailers and intermediate goods producers purchase bundles of traded varieties

from importers, Q7 , and Qy';, respectively, and process them with the technology,

cnt(j) = ntht() and  mp(j) = ntht() (A5)

where A, ; denotes technical progress in country n. Real marginal costs are

P
mek , = —"" ke {e,m}, (A6)
’ Py, tAn t
where we have deflated the marginal cost for both intermediate inputs and final goods by the same
deflator P, ;.

Following Calvo (1983), in each period, sticky-price intermediate input producers and retailers
in country n are unable to adjust their price with probability 6?,"1, k € {¢,m}, in which case they
index their price increases to steady-state inflation in their respective sectors. For example, retailers
set their price using the indexation rule, P, +(j) = (1 + my)Ppt—1(j)-

Retailers who are able to reset their price optimally choose a price, P, that satisfies

n,ts

1—en t+k
P (1+7 k ,
Py = argmax E; § Ch ;Hk(@C) (1+75) (nt(”)>

k=0 n,t Pn,tJrk

k\ “En,t+k
¢ Prt,t(l + 7771)
—MCy 11k

Cn t+k>
Pyiyk '

where A, ; is households’ marginal utility of consumption in country n, Bk% their stochastic
discount factor from ¢ to t + k, and 7¢ is a subsidy given to sticky-price final good retailers.!

Alternatively,

00 kAn,t+k k Py \wttk
1 B im0 855 (09) en ik <7(1+7rn)k) mey 1 Cn vk

1 + )\n Pn En,t-Hc_l !
T B Y00 BE 5 (00 e — 1) (st ) T e

3k
n,t

"We omit the subsidy when describing the model in the main text to simplify notation. However, in our analysis,
we assume a subsidy that undoes the effect of the markup in order to free our discussion from monopolistic pricing
distortions in steady state.
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Substitute for A, ; to obtain

En,t+k
0 pkipe\k Pr itk ™ c 1—0n gon—1
1 Ey Ek:oﬁ (6°) En,t+k <P7L,t(1+7rn)k) mcn,t+kcn,t+k‘4n,t+k

1+ 7¢ P, Entpk 1
n E, ZZO:() 5k(90)k(5n,t+k — 1) (W%)

* —_—
pn,t -

)
l—on gon—1
Cn,tJrkAn,tJrk

P
* _ n,t _
where p;, , = o and p,; =

En,t
En,t—l

is a time-varying markup. The aggregate consumption deflator

in country n, therefore, is given by

1
l—en N1— )
Pl = /0 ()51 dj

= (1—0°) (Pr) " +0°(1 + m,)Imont) e,

or,
*

c Pn,t 1=en.e c —_1\1l—en,t
1=(1-0% P, +0° (1 + ) (L + mnp) ) )

Similarly, domestic producers of intermediate goods maximize their profits and, when able to

reset their price optimally, choose a price, P, that satisfies

o0 * k 179n,t+k m
h Pyl P
P = argmax By Y jﬁ’f%’”’“ O™ | (L+7) (”’t L+ ) ) itk

k=0 n,t Pﬁ_,_k Pn,t+k
M k\ “9n,t+k
—mcn,t_,’_k — pm n,t+k>s
n,t+k

where 7" is a subsidy given to sticky-price intermediate input producers. In addition, we have that

Pm™ On,t+k
o8] k(pm\k n,t+k ’ m —0on on—1
v 1 E; Zk:O B (9 ) On,t+k (pgmt(l_,_ﬂn)k) mcn,t+kMn,t+k0n,t+kAn,t+k
= — ,
pmt 1 + T’V’Qn oo k(pm\k P’V?;Lt“rk Onttk —0On on—1,m
Ep Yy o BEO™)*(ong4k — 1) P (i) Mo i1k n,t+k:An,t+kpn,t+k;

where pp'y = P}y /Py ¢, and py'y = P}/ P, ¢ is a time-varying relative price. The price of materials

or financial services in country n at date ¢, P, is then given by

1
(Pt = [P

— (1 _ Qm) ( m*)l—gn,t + Hm(l + ﬂ_n)(lfgn,t)(PTTtil)lfgn,t‘

n,t
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B.3 Households

The representative household in country n has preferences defined by

o 14+,
iﬁt (Cnt/Any)' 0 =1 Cw Ly
— 1—o, "I, [

and faces the budget constraint,

B Vi
Pn,tCm + LJ + Et |:t+15n,t+l:| + P tFnt - Wn,th,t + Hn,t + Bn,t—l +
Rn,t grn,t

n _Tn ) A
57"n,tS ! * ( 7)

where L, ; is labor input in country n, W, ; denotes nominal wages, and II,, ; represents nominal

firm profits,

o= [(1+77) Py = A7 MCT ] Cr+ [(L+ 7B = A7 MO ] Mo,

Retailers’ Profits Intermediate Goods Producers’ Profits

where A7 ; = fo (P}; " )) d] and A, = fo ( ;;fj )wnyt dj are measures of relative price dis-
tortions in retail and intermediate goods markets respectively. The term B,, ; denotes the quantity
of a non-state contingent bond traded domestically by households at price 1/R,,; at date ¢ that
pays 1 unit of the local currency in the following period.

Countries trade state-contingent securities internationally, S, ;+1. These securities are pur-
chased at date ¢t by country n at price V41, expressed in the currency of a reference country r.
It pays off 1 unit of the reference country currency, translated into local currency units through
the exchange rate &, in the budget constraint (A7). Trading securities internationally is subject
to portfolio adjustment costs. Therefore, to carry out these trades, households purchase financial
services, Fy 4, at price, P}

Financial services cover portfolio adjustment costs that are borne separately for each state

contingent security:

Vivr Sngr1 1
P, e =E A Oy | T 1 &, .
! ! |: ! (grn,tpn,t An,t * 7—5 .

The function ©,(-) reflects a cost incurred by country n when adjusting its financial position. We
assume that ©,,(0) = ©/,(0) =0 and ©/(-) =7 > 0.

Household optimization implies the following equations:

o The optimal choice of Sy, ;11 implies

(Cn’t)% Vit [1 - Put e, ( Vit1Sn,t41 + 1§n,t):| =5 Ernt bt Ana <Cn’t+1 > e .
An,t Pn,t grn,tPn,tAn,t T grn,t+1Pn,t+1An,t+1 An,t—H

12



o The optimal choice of B,, ; implies

(Ct> = BRn By (C ’t+1> Lt

An,t An,t-l—l Pn,t+1An,t+1

e The optimal choice of C),; implies

Cofm AT = M. (A8)

e Optimal labor supply implies

OJLnn ( Cn,t > on _ Wn,t
t An,t An,tPn,t '

Recall that cost minimization by producers of tradable varieties implied that Wnytﬁ'fl’t(z) =

2 pm prk

g nt(z) for k € {e,m}. Aggregating across z and ka, we thus have W, ;L = =P M, ;.

1—7 n,t
Moreover, assuming a balanced government budget, T}, + = 7P, 1Cp ¢ + 7" Py My, . Thus, making

the appropriate substitutions in equation (A7), the household budget constraint becomes

B
AS MCS Cry + AT MO, My + 2

Rn,t
B, | — E, |ATVMC™ AL Op | ———2 —
! |:5rn,t Sn,t+l:| * ! |: wt mt St n <6rn,tpn,t An,t * Tgn’t
WL 1
= bt + Bn,tfl + 7Sn,ta
i grn,t

or, given domestic bond market clearing (B, = 0),

A;th C;tcn,t + AthM C;thMer

v Vit St 1
E, |:t+15n,t+1:| + E [Anm,tMchtAn,t@n <t+1 = T£n7t>:|

grn,t grn,tpn,t An,t
WhtL 1
= Onmtomt Spi- (A9)
v grn,t
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B.4 Market Clearing

The value of traded varieties of final goods produced by country n (in units of the local currency)

is the sum of its exports to other countries (and to itself), >, Eppr 1 X5 int- Moreover,
Zg””'inz’n,t = Z/gnn’,tgn’n,tp%t(z)K%/nQ%/n’t(z)d@c(z)
n' n'
~ [ @ (a0 (z)
= Wnt/ z)dP(z / 2)d®“(z) = Wy Ly, + Py My o,
where Ly, and My, represent, respectively, total labor input and materials employed in the final

goods sector. Thus, the sum of the demand from various countries for country n’s varieties of final

goods, in units of country n’s currency, Y, Enn 1 XS, must equal the revenue of its produc-

n'n,t’
ers, [ Pn+(2)qy, +(2)d®°(2), which in turn must equal these producers’ input costs (given constant

returns and competitive markets), Wi, (L7, , + Py My . Hence,

c m 3 rc c c
Wn,tht + P Mn bt § :gnn/iwn’n,txn’,t?
/

where Wi, L7, + Py My, is then also the total value of traded varieties of final goods produced

exported by country n. Moreover, recall above that W, /5, ,(z) = P 5.t(%). Therefore,
WLy + PME, = LW, L5, and

c  _ § : c c
Wn,th,t =7 gnn’,twn’n,tXn’,t'
n/

Finally, retailers sell all of their output as final goods for local use. Recall that,
Moy = (14 7:) PotCrt = Py Qs

Here, P t Qn . represents total expenditures by domestic retailers on bundles of traded varieties, and
thus also the revenue of firms producing those bundles. Under competitive markets, this revenue
is exhausted by expenditures on varieties imported from abroad to produce @y, ;, PT?: Qnt =
It then follows that

nt = MOy AT 1 Cng,s

14



Market clearing for country n goods may then be expressed as:?

c C C
Y E gnn’7twn’n,tMCn’,tAn’,tCn’,t

’

Wn»thz,t
——

Total Value of Final Goods Varieties Produced in n "

Total Foreign Demand for Final Goods Varieties from n

In the remainder of this appendix, we let &, ; = &, for notational convenience and, without
loss of generality, take country 1 to be the reference country, (r = 1). Thus, under no arbitrage in
currency markets, &, = &.4 = &4 = 1. We can then re-write the market clearing equation for

final goods in each country as
EnaWinaLi s =7 Enr 4y MCly A%y Cr . (A10)
n/
Using similar arguments, market clearing in intermediate goods implies that

En WLy = Z Ent @iy MO A Moy g, (A11)

n
where L}"; denotes total labor input employed in the intermediate goods production. Finally, labor

market clearing requires that

Ln’t - L,,CLt + Lz’tt (A12)
C Model Summary
C.1 Equilibrium Conditions
Household Budget Constraint:
1—~W,
A% MCS ,Crp+ AT MO, — L 20,
v Pn,t
Vit Vier Snp+1 1
B, |—/—S8S E | AT MCTMAL 4O, | ————2 -
t |:gn,t n,t+1:| + Ly |: n,t n,tin,tn <5n,tPn,t An,t + Té-n,t
Wit L 1
_ n,tn,t +7Snt~
v gn,t '

Household Optimality Conditions:

2Multiplying both sides by &+ and summing over n, we recover the world resource constraint for final goods,

D> Wil =7 Eng(WaeLiy + PUM ) =7 > Enr i MCris (A 1 Crr o,

n’!

using the fact that >,/ = 1.
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Trade Flows:
o Final Goods: &, Wi iLy ;= 0 En iy, MCs AL, Cr i

o Intermediate Goods: &, Wn Ly = Yo Entgw, MO AT My

. . _ 1y Watln Vit1Sn,t41 1
Intermediate Goods Sector: M, ; = 777 +Ap By [@n (m + ;ﬁn,t .

Marginal Cost:

e Retail:

c Pgtc 1 c _1 c gn it 1— —° e
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e Intermediate Inputs:
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Labor Market Clearing: L,:= L+ Ly,

Monetary Policy Rule:

" 1 ¢n,7r Y ¢n,Y
Ru¢ = RO RYL Lopnevnt wwhere R, = Ry, <+7T”t> <"t> .
’ 14+ m, Yot

C.2 Deflated System

To deflate the system of equation described in the previous section, we define the following variables:
real wages, wy ¢ = W,/ Pp+, real marginal cost, mc',‘m = MCh’t/Pm, k € {¢,m}, the quantity of
financial securities held by country n in real terms (i.e., units of country 1 final goods), s, = %,
real exchange rates that convert real final goods in country n into units of country 1’s final goods,
ent = Ent o P . In addition, pp'y = P}/ Pyt and 1+ 7t = Py /Py -1 as defined above.

The resultlng system of equations in real terms is:
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Monetary Policy Rule:

_ L+ 0\ [ Yor \ 2
R,; = R’  R‘'“"Preint where R* , = R, [ ——¢ = .
n,t n,t—1"tnt w n,t "\1 + Ty Ymt

C.3 Detrended System

In each country n, g, = Ant 4 defines the rate of technical progress along a non-stochastic
An t—1

steady-state growth path. As our benchmark case, we assume that each country evolves along its
own balanced growth path in the long-run. Thus, in each country n, consumption, real wages and
the real price of traded intermediate varieties all grow at rate g, along its steady-state growth path
while, under the maintained preferences and technologies, labor supply and real marginal costs are
constant. In addition, our focus is one where no country comes to asymptotically dominate or
become insignificant as a consumer of global output. Said differently, the world as a whole features
balanced growth in the long run.

For any variable x, ; that grows at rate g, along country n’s balanced growth path, we define

its detrended counterpart as z,,; = f{”t (e.g., detrended wages in country n are Wyt = wp t/Ant).
n7 K b

These normalized variables are constant for each country in their detrended steady state. Similarly,
shadow prices, A\, ;, grow at rate g% so that we define th = Mt Ant. As different countries may
grow at different rates in the long run, world balanced growth requires that the real exchange rate,
€n,t, grows at a rate that reflects that long run difference in technical progress between country n
and the reference country. Specifically, we define the detrended real exchange rate, €, ; = %,
which will be constant along each country n’s balanced growth path.

Given that each country n grows at a constant rate along the balanced growth path, trade
costs in every country n’ must also grow along that path together with wages. In particular,
RS, = NZTL,A}],_J and similarly with & ,.

In detrended form, the system becomes the following:

Household Budget Constraint:

~ - Vit ~
A ymey o + ARy —————wWn 1 Lt + Bt [ —— (1 + 71,441)91,t+15n,041
Pt 7 €n,t

Vii1 - 1
+ E, [Anmﬂgmcmt@n (~t+(1 + T1441) Snt+191,641 + Tfn,t)]

en,t

ﬂjn,th,t 1
= =B
Y €n,t

Household Optimality Conditions:
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En,t
1

En,t =~ —On
= = (Cn,t—i—l) .
(14 T1,441)91,641 €nt41

: . o 1
e Domestic Bonds, Bn’t. Cn,t " BRTL tEt n t+1 m
« Consumption, Cy, 4 7:,?" = M\t

« Labor Supply, Ly : w, L, C Wt

Aggregate Price Index:

— 1_5n,t
¢ Retailers: 1= (1 6°) (pf )" 4 0 (fsmm )

n,t

1— On,t lfgn,t
o Intermediate Goods: 1 = (1 —60™) (f}" t) +om (11:7%:) .

Optimal Sticky Prices in Retail and Intermediate Goods Markets:

e Final Goods:

k

k k(4 En.ttk o
(1 c) . Ey ZZOZO Bk (00) Ent+k ( (11(+ﬂ_::) e )) nHkC’ tik‘
+ T)ph s = :
n/Prit o k (nc\k H§:1(1+ﬂ'n,t+s) En,ttk 1 51170n
B> im0 B (09) (enpar — V) ( “ T nt+k
¢ Intermediate Goods:
On,t+k
k TIo, () v
P EiY s Bk (om) On t+k <(1].+7Tn)kt+> chfHan,HkC e
(1+7m™)=2= =
n pnm7t k

~ K ) Ont+k—1 .
By o B85 (0™)7 (onpk — 1) B G Mn,t+k0 Pk

Trade Shares:

c

~ ¥
(HC e, tw ’ t(p /) )1 ’Y)
—c —C
Dot (nnn,,en//’th,,’t(pn,,yt)lfw)

» Final Goods: @y, , =

. -7\ ~#"
(” /e ’tw ’t(p ’ ) )
¢ Intermediate Goods: w™

m

nn’t o 14\ "
Zn” ’i //e " tw " (p " t)
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Trade Flows:

« Final Goods:
~ o~ c ~ c c c o~
EntWn Ly, = g En’ 4T 1M1 1A 1 Crr 1. (A13)

n/

¢ Intermediate Goods:

~ o~ m ~ m m oAM A
envtwnﬂfl’n,t =7 § :e'fl',twn’n,tmcn’,tAn’,tM'ﬂ',t' (A14)

n/

Intermediate Goods Sector: M, = =1 %ntlnt | p [@ (Vt“(Hm’ti’l)g”’t“gl’”l + %gn,t)}-

v pn t en,t

Marginal Cost:

1
»C

) 1 - o~ ST\
* Retail: mcj, , = 137?,:: =T (&) Tx <Zn, (ﬂim, »evn’t W (0 )" 7) >

1
U

,t

m 1 - - -\
o Intermediate Inputs: mey’; = ﬁgt =TI (™)~ (Zn, (mffn e" L), (o t)1*7> )
No Arbitrage in Currency Markets: ¢, = 1.

Definition of A,‘;yt

—En,t

e Final Goods: A, = (1—6°) (ph,) ™ +6° (%) ' AL i1

mE N\ —On, —On,
o Intermediate Goods: A7, = (1 —60™) (p"%> Cgm (Hiﬂ#f) t AV

Pnt 1+ﬂ-n,t

Labor Market Clearing:
Lng =Ly, + Ly (A15)

Monetary Policy Rule:

" 1 ¢n,7r Y ¢n,Y
Rog = R, RY7P et where RS, = R, (W> <“> .
1+m, Yn,t

D Steady-State

From here on, we omit the ‘tildes’ over the variables for notational convenience under the under-
standing that our final system of equations is expressed in deflated and detrended form.
Our modeling of portfolio adjustment costs does not provide a theory of countries’ long-run net

asset positions. As such, we proceed as in Eaton and Kortum (2002) and adopt as a benchmark
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a steady state with balanced trade (one that countries have not yet reached). In practice, how-
ever, countries’ net asset positions have switched from positive to negative or vice versa over our
sample period, 2004Q3-2019Q4. Therefore, to carry out quantitative assessments of the effects of
productivity or other disturbances, we recover counterfactual steady-state allocations correspond-
ing to balanced trade from a world in which imbalances exist even over long periods. That is, we
adapt the approach first developed in Dekle, Eaton, and Kortum (2007) to the steady state of this
dynamic setting. Specifically, we first write a variant of the economic environment whose steady
state can be matched to observed average regional trade imbalances over our sample. This can
be done by setting &, # 0. Then, for any implied set of parameters, we calculate counterfactual
steady-state allocations and prices consistent with a world without trade imbalances. Put another
way, for any set of parameters, we compute counterfactual steady-state allocations consistent with
&, = 0 Vn in which case real net financial assets are zero in every country, s, = %’; =0 Vn.* The
resulting counterfactual world steady state without imbalances is then used to produce a linearized
model that can be estimated, in this case using Bayesian methods, in order to assess the effects of

various disturbances.

D.1 Steady-State Equations with Unbalanced Trade

Cc

. C m (& m >k 1%
The unknowns are: M,,, sp, Cy, mcy,, meyt, Ly, Ly, LY Wy, €0, V, 1ny A, D ot @00,

wor ™. Anal-
ogous to the treatment of investment adjustment costs in the investment literature, we assume that

portfolio adjustment costs are zero in steady state. In this case, s, is constant in each country and

1% 1 V(1 n 1
O, <(1 + 771)51191 + T&n) = 6{71 ((—Hrl)sgl + T£n> = 0.

€n €n

The steady-state equations are then as follows:

W;Z,? I_vanLn = L”WL" +(1-V(1+ Wl)gl)ésn.

Household Budget Constraint: mc{C,, +

Household Optimality Conditions:
 International Financial Securities, Sy 41: V = mﬁ
e Domestic Bonds, By, : R, = B~ + 70)gn.
o Consumption, Cp s (Cp) 7" = Ap.

o Labor Supply, L,: wpLi® (Cy)" = wy,.

3The fact that &, # 0 is exogenous captures the sense in which our modeling of portfolio adjustment costs provides
no clear guidance regarding long-run net asset positions
4Recall that financial assets are denoted in units of the reference country’s currency.
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Aggregate Price Index:
« Retailers: p; = 1.

o Intermediate Goods: p;** = p”*.

Optimal Sticky Prices:

: . _ _1 En c
o Final Goods: 1 = 57t 21 M
; R | On m
o Intermediate Goods: py;' = 5 Tl L

Trade Shares:

C

_ —P
(5 e, )1 7)

7(PC .

Zn” (Hzn// Entt wZ// (pnm// )17’Y>
m
1—~ -¥

(e, ()" )

v 1=\ T
m 17
Zn” Kt Ent!W 1 (pn//>

« Final Goods: @y, , =

 Intermediate Goods: @, =

Trade Flows:
« Final Goods: e, w, Ly, =7, epws,, mcs,Cp.

o Intermediate Goods: e w, Ly =¥,/ ey, mey M.

Intermediate Goods Sector: M, = 177711)%&1)”[%.

Marginal Cost:

c 1 =P\ ¥°
* Retail: mc;, = pgl2 =TI (£7)1x <Zn’ (Efln/ 667:1/ wg’( m)l_’y> ) w ‘
: . m _ Q" _ my T m En! Y (pym\l— T\
o Intermediate Inputs: mc)! =py =T (£")Tx (>, ﬁnn,e—’;wn,(pn,) v
No Arbitrage in Currency Markets: e; = 1.

Relative Price Distortions:
e Final Goods: A, ; = 1.

o Intermediate Goods: A7, = 1.

Labor Market Clearing: L, = L + L.
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D.2 Algorithm for Steady State with Unbalanced Trade, s, # 0

We solve for the steady-state (deflated-detrended) values of e,, wy,, and s,, given parameters and
values of nominal GDP, &,W,,L,,, employment, L, and trade shares, @, , and @ ,, calibrated
to the 2004-2019 sample periods. The algorithm below also computes implied parameter values
for &,, wn, k., and " ,. Finally, note that by definition of e, and w,, for any country n,

ganLn = PlAlenwnLn.5

1. Optimality conditions for domestic bonds imply that R, = 87 1g,(1 + m,). The aggregate
price index equation implies that p; = 1, and the optimal sticky price equation implies that

mej, = (14 75) 2=,

2. Set &, = —7V (1 4 71)8ng1/en so that © = ©' = 0 in steady state. This implies V = (1+7€1)g1'

3. Combining the marginal cost for retailers of final goods with the expression for trade shares,

and imposing the normalization ¢, = 1, we have

c _ c V2= Y (1= En_ll c\ _ c%wml—fy
EnMCy = (wnn)kp enwn(pn) = ( + Tn) - (wnn)v wn(pn) )

En
which we solve for wy, (p7)}=7.

4. Similarly, combining the marginal cost for intermediate goods producers with the expression
for trade-shares, along with &) = 1, we have

1

—1
enmel = (@) 7 el (p) T = =

1 _
0 (1 + 7 = () 7 w) (o) 7,
n

which, given wy, (p™)1~7 from the previous step, can be solved for p™. Given p™ one can then
find w,.

5. Given & W1L; and L; in the data, as well as w; from the previous step, calculate (P A1) =

EW Ly

L (using ep = 1).

6. Calculate e, = %.

7. From data on e,w, Ly, obtain e,p'M,, = e,p)*M,, = 1_T“’enwnLn, which we can then use to

solve for M,,.

8. Write the trade-flow equations for materials in vector form. Using data for =, , and M, from

the previous step, L)'

ewL™ = y(w™)Te(mc™) M.

5For the steady-state algorithms here in the next subsection we omit I‘(fk) proportionality term for simplicity
since it can be absorbed in k without loss
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9. Solve for L¢ = L — L™. Write the trade-flow equations for consumption in vector form and,

given e,wy LS, obtain e,mcs,C:

c _1 wCT_lewc
e(me)C = (")) ewL.

10. From the household budget constraint, and given that V(1 + 71)g1 = 3, solve for s,

m] — L 1
Ton anLn = Lnn + (1 - B)isn

pnt 0l €n

mey, Cp, +

11. Solving for &,, from the equations governing the choice of international financial securities

transactions, in order for © = 0 in steady state, it must be the case that %fn = —fsn/en.
12. Solve for w, using the labor supply equations: w, = L, ™C,;, " w,.

13. Solve for ¢ , and &), using the trade share equations and the normalization xf,, = s}, = 1:

Ko = (wfm,)_l/‘pc enmc;, / [en/wgf (ng)l—w] ,
K = (@) " eumel ) [enw], (p) 7]

D.3 Algorithm for Counterfactual Steady State with Balanced Trade, s, =0

C

Conditional on the parameters, {3, 0pn,wn, M €n, Ons Gn, <, @™ 76, 7™ RS,

k™. }, either obtained
or calibrated in Section D.2, we now follow Dekle et al. (2007) and solve for counterfactual alloca-
tions consistent with &, = 0 which then implies s, = 0. We arrive at a solution by guessing and

iterating on a vector of prices.

1. Start with an initial guess for e,wy (p™)' ™™ = (e wy (p7)'7)0 (in this case, the solution in

D.2 consistent with &, # 0, e and w}).

2. Using mcS, = (14 75)(en — 1)/en, we obtain the real (productivity adjusted) exchange rates,

en, associated with (e wp (p™)1=7)Y from:

1
—e

1
3. Calculate mc"* = (Zn/ (K (epw], (p)=1)0) ) “ en.

1 On
147 on

4. Calculate p' =

5. Calculate wy, = [(eqw(p7)1=7)0/ (en(pm) 7)) 7.
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6. Given, s, = 0, calculate (), as a function of L, from the household budget constraint,

mcCp, = (1 - ng(l - 7)) w”TL" Use this expression to substitute for C), in the labor

supply equation, wy, L) C9" = wy,, to obtain L, given w, from step 5.

7. Calculate the new trade matrices,

C

Do = (e, (D) 77/ (enmey)) ™,
wnn’ (K?n/ en/wz’ (pm)l—w/(enmcg))—cpm

8. Obtain Lf from wpe,Lf =, @t enCyr.

) new

9. Obtain a new value for e, w,, (eywy, , using the trade-flow equation for intermediate inputs,

re-written as

1-— 1Ly
(enwn)"™ (L — L) =~ > @it eqmely — 20
n Y Dy
€ MCL ) Wiyt Ly 1
enwn )" = (1 — L .
Obtain w)®Y = (e, wy)""/en. Rescale all wages, w"*", such that w*V = (eqw1)™" (ie,

multiply all wages by eq).

10. Construct (e wn (p)i=7)" and compute

2

$ [(enw%(p?)lv)"ew — (enwi(pp)'7)°
- (enwi (pip)t=7)0
Get an updated guess (enwn(p™)!'~7)! and iterate to convergence using a numerical solver

(e.g., fsolve in MATLAB).

D.4 Special Case: Traded Goods as a Single Sector

This case, underlying in part the stylized model version in the main text, is defined by: ¢¢ = ™ =

O, Ent = Onyt, 0" =0°=0, k", =K. = Kpy and 7¢ = 7™,

With x7 , = k", and ¢° = ¢™, we have from the marginal cost equations that mc)' = mc;, =
mcy. Likewise, the trade share equations imply that @ , = @, = wy,,. With &, = g, and
mc)' = mc;,. the optimal sticky price equations imply that p]' = 1. Furthermore, from the

aggregate price index equations, p)'* = 1. With pI* =1 and mc]’ = mc{,, we have that

m
1—
Men anl}n +mep' By = mepCh,

C
mc, Cp + —
n

27



where

1_
%E@+igwm+ﬂ:@+Mw

Thus the household budget constraint collapses to that in the original model. Finally, given @), =

w, = Wy and mc;, = mc;’ = mcy, we can add up the trade flow equations and apply the labor

market clearing condition to obtain the aggregate trade flows:

enwn Ly, = epwn Ly, + epw, L

=7 E en/ W1, MCy Cry 47y E e/ Ty, MCyr M
n’ n’

=7 E En/ Wn/nMCy/ (Cn’ + Mn’) =7 E en’wn’nmcn’cn’-
! /

n n

E The Linearized System

We now log-linearize the (deflated-detrended) system around its steady state with balanced trade,
meaning s, = 0. We use a ‘hat’ over variables to denote log-deviations from steady-state (i.e.,
ZTnt = log(znt) — log(xy,), and dz to denote level deviations from steady state for some variables,

z, (le., drpnt = Tnt — ).

E.1 Derivation of New Keynesian Phillips Curves

From the optimal price setting conditions, we can write for final goods,

c
1 n,t

1475 D%,t’

* JE—
pn,t -
where

C _ C Cc C
Nn,t = EngtMCpy + Eth,t—i—l nt41s

1 +

c c n c
=(epnt—1)+ Et P ——

n,t ( n, ) n,t+1 1 b n,t+1>

l—on
1+ t+1 En,t+1 Cn t+1
C — C n, )
and Q¢ = 36 ( o sy

,

In steady state, 25 = $6° so tha

C
e — MChen

"1 Bge
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Log-linearizing around the steady state then gives

Vo = (1= 80°) B+ 5, + BO°Ey (N + Q)

~ IS R ~ R ~
Dy = (1= B09) =B+ B0°Br (D511 — e + 1)

en—1

Tn,t—

147

where T, ; = ™. Bringing it all together gives for final goods,

o . ~ _ IR e ~
pTL,t = N?'Cl,t - Dfl,t — (1 — Bec) <mc%7t - 45 — 1€’I’L,t> + Bec(pn,t-&-l —I— 7Tn7t+1)-
n

Linearizing the price index equation associated with final goods around its steady-state, we obtain

90
Pny = (1_90) Tt

Then, defining iy, , = ——L_2,, the Phillips Curve for final goods becomes

en—1

C

wﬂ'n,t—f—l + Tni+1] s

00 = Cc\ (- =.C ~c c
R = (L= ), + ) + HO°E, [

which can also be expressed as

N 1-—6°
Tnt = ge

(1= 86°) (s + Fine) + BEFusr. (A16)
For intermediate inputs, we have that

M, * m
pn,t o 1 n,t

mo m ym °’
pn,t 1+Tn Dn,t

where

m __ m m m
Nn,t = On tMCp ¢ + Eth,tJrl n,t+1»

1+
Dyly = (ont — Dppe + EtQ?,tl_’_Tmn 1
n,t+1

and Q" = [ (6™) ( . In steady state, Q" = 6™ so that

4, ) On,t+1 C;ft’ﬁl/\/ln,tﬂ

n, 1+my, C,;‘ann,t
m — 1p™
:Zl:mchn’anquT,:(Qn )p ‘
1— Bgm 1— pBgm
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Log-linearizing these expressions gives

Ny = (1= B9™) (B + mcy) + B9 By (N + Qi)

~ Q ~ ~ ~ o~
Dy =(1- 597”)(@ i 19nt + i) + B0 Ey (D;rft—i-l — M1 T Q;n,tﬂ) .
n

The key difference with intermediate goods relative to final goods is that ﬁ,’?t depends on pj’;.

Bringing these expressions together gives

~ ~ - 1
@:T — Py = Ny — Dyt = (1= B0™) <m0nm,t — Dt — o1 1Qn,t>
n

~k, MM A
+ ﬁem(pn,t+1 - mt-s-l + WthH)»

where
~k,m —~m em -~m
Pnt —Pnt = 1_ogm Tt
As before, we define i, = —ﬁ@w so that
o™ m o™
g = (1= BO)GTE -+ T = )+ BO™ By | e + |

which can also be expressed as

o _ (1= 0™ - 0™)

Trn,t = gm

(M + Ay — Poy) + BE [Tl 4] - (A17)

E.2 The Full Linearized System

Household Budget Constraint:

c ~ —~~C o] m ~ —~~m ~m ~ T
enmc, C (emt +mey, 4 + Cn,t> + ep,me, M (en,t +mceyp — Dpy + Wnt + Ln,t)

1 . . ~
V(l + 7Tl)glE1t [dsn,tJrl] = ;enwnLn(en,t + W, t + Ln,t) + dSn,t- (A]-S)

Recall that the above equation is derived under the assumption that s, = 0. This also implies that

the terms in €, ; (although we include them) cancel out.

Household Optimality Conditions:

 International Financial Securities, S, t41:

30



~ ~ S ~ 1 — ~ ~
—0nCr—1+ Vi +py [ﬁenT <Vt + ;dsn,t + 1t + T — €n,t1) + dfn,tl]

n n

=ent—1—€nt — g1t — T1,t — 0nChnyt,

o Domestic Bonds, B,, ;:

—0p,Cnt +0nEiCr i1 = Ryt — Eip i1 — EiGn 41

o Consumption, Cy,

» Labor Supply, Ly ; :

nLn,t + UnCn,t = Wn,t-

(A19)

(A20)

(A21)

(A22)

The linearized household optimality equations are identical to those in the model where we do not

distinguish between traded intermediate inputs and consumption.

Phillips Curve:

e Consumption:

N 1—09(1—p36° , __ N . €
Tpt = ( I )(mcn,t + fint) + BEt[Tnt+1], where p, s = mt
o< Ent — 1
o Materials: (1 6m)(1 — gom)
Tt = gm (M + iy — Dpt) + BET 4],
where p', = szﬁ r and pp'y = Py /Py

e Relative Prices:

-m m _~m =
Pnit = Pni—1 = Tpg — Tt

Trade Shares:

e Consumption:

~

T = — ¢ (@nr g +yWnr e + (1= 7)pp 1)
+ SOC Z waTL” (é\n”,t + ’yﬁ)\n//’t —|— (1 — ’)/)m/’t).

nl/
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(A24)
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e Materials:

Tt = — @ (@nr g + YWt + (1 = 7)Dpy 1)
+ S0771 Z w;nn,, (/e\nu,t + ’yﬁ}n”,t + (1 — ’)/)[/)Z]}/’t). (A27)

n//

Trade Flows:

. . —~ A~ AC _ C ~ /\C —_~ = C _
o Consumption: €, + Wne + Ly = >0 Vs, <6n’,t + Wy T Ml + Cn/7t>, where wn’,n =

C
Ty, En! MCp/ C

o .
Dot W, enrmen Con

. ~ ~ = ~ ~ —~m o~ =
« Materials: €+ wn + Ly = Do Uit <6’n/,t + wf’jm + My + Wyt g + L g — ]3;7,0, where

m m
m w ), enrmey M,

, e 2 'm .
n’,n Do @iy enrmey, Mo

Marginal Cost:

o Retail:
B + My = Y Wiy (@t + YT+ (1= 7)D ) (A28)
n/
¢ Intermediate Inputs:
en,t + ﬂ/l\czt = Z Dy (€t + YW ¢ + (1 — V)W,t)- (A29)

n/

No Arbitrage: e;;=0.
Monetary Policy Rule: ﬁt = p}ABt,l + (1= p)(prm + qSylA/t) + 1.
Labor Market Clearing: L; = %E;ﬂ + %Ef

E.3 System Reduction

We first reduce the system by substituting out the trade shares and the expression for marginal

costs. The only equations that change are the trade flow equations:

e Consumption:

(14 ¢9)8ne + (1 + 79 ) T + (1 — 7)o + LE,
= Wim <(1 + @) My ¢+ Ew i) + CW) :
nl
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e Materials:
(14 ¢™)8ne + (1 + 4™ B + (1 — 7)™, + LT,

= > (L ™)y + Era) + B+ Lo = B ) -
n/

We now stack country-specific variables into vectors, ; = (Z14,...,2n¢)’, and similarly with
parameters. The final system of equations in vector form is then given by (with some abuse of

notation, and making use of s = 0):

mccCe (T/n\cf +C, + é}) + Vg1 (1 4+ m)Et[dsi1]

1 mc™1—7y ~ o~ mc™ 1 — ——m

= <’y ~ 7) ewL (et + w; + Lt) R ewL (me¢)" — p}") + dsy, (A30)
~ ~ pm ~
_O'thl + Vvt + BT ? dSt +pm X dﬁt,1 = /e\t,1 — é\t — /g\l,t — %l,t — O'Ct, (A31)
~0Cy + 0ECiy1 = Ry — Byt — EiGera, (A32)
nL; +oC; = @, (A33)
N 1-6(1—-p6°, . . .

= L2000 e+ ) + Bl ), (A34)

N 1—-0™)(1—-p80™), ___ N N
= U000 =000 e — b+ ) + BT (A35)

oo Tt o (L —)e” =

(1+¢C)<et+ 1+90th+ ]_+QOC 1/51% +Lf

= ()" (1 +¢9)(me; + &) + C) | (A36)
1™ o (T y)e™ ~
(1+<pm)(et+1+somwt+ T om o | + L
= @™ ((1+ ™) (e + &) + @+ Lo — By (A37)
e +me; = w(e; +yw, + (1 —7)p;"), (A38)
e +me)" = w" (e +yw, + (1 —)p}"), (A39)
T Lm rm © T

pi" —pity =7 — (A41)
et =0. (A42)
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E.4 Special Case: Traded Goods as a Single Sector

Relative to a model where we do not distinguish between traded final goods and traded intermediate
inputs, we have two sets of Phillips curves, (A34) and (A35), two sets of trade equations (A36) and
(A37), and two sets of marginal costs (A38) and (A39). In addition, we now have equations for
labor market clearing, in (A40), and for the change in relative prices, in (A41).

To recover the model where traded goods are modeled as a single sector, underlying in part
the stylized model version motivating Proposition 1, let e = 04, so the path of the markups is
the same.® In addition, suppose ¢¢ = @™ = ¢, ¢ = 6™ = 0 and kS = K, Yn,n'. Then

m

n.t» and from the Phillips curve

from the marginal cost equations, (A29) and (A28), me, = mc
equations, (A23) and (A24), m,; = 7 for all ¢ so long as pj'; = 0. Furthermore, in equation
(A25), mf = m;" implies that pj'; = 0. The trade share equations (A26) and (A27) also imply that
Dt = Pt 4 With p'; = 0, both the marginal cost and trade share equations also collapse to
the marginal cost equation in the baseline. The household optimality conditions (A19) to (A22)
remain unchanged (and as in the baseline). It also follows immediately that, given p)’, = 0 the
household budget constraint (A18) collapses to the one in the baseline model. Finally, adding up
the trade flow equations for final goods and intermediate goods (A13) and (A14) (not log-linearized)

and applying the labor market clearing equation (A15), we have that

en,twn,th,t =7 E en’,t(wn’n,tmcn’,tAn’,t(Cn’,t + Mn’,t))-

n/

Deflating, detrending and log-linearizing this equation, while using mey+ and @y, ; to denote the
common values of marginal costs and trade shares, yields the log-linearized trade flow equations in
the baseline model (recall that ./T/l\ngt = ]/\4\”% = Wyt + ant),

€nt + Wnyt + Ln,t = § Y [en’,t + Wpint + MCy ¢ + Ly Cn’,t + (1 - Ln’)(wn’ﬂf + Ln’,t) )
’

n

where 1,1, are export shares and ¢,, = % is the share of consumption in local expenditures.
n n

F Analytical Results and Derivations

To develop intuition, we now study a version of our model economy under some simplifying as-
sumptions. In particular, we set e, = g, ¢ = @™, 0° = 6™, 75 = 7,7 and K, = &, Vn,n/. As
discussed above, these simplifying assumptions effectively collapse the traded intermediate goods
and final goods sectors into a single sector. For analytical analysis we also remove heterogeneity
in preference and policy parameters (o,, = o etc) and assume there are underlying subsidies so

that mc, = 1 in steady state, which considerably simplifies equations. Finally, we focus here (and

SWe set these to be the same even when estimating the full model to avoid introducing additional parameters and
shocks for each country.
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also in the quantitative estimation) on a model linearized around zero trade deficit steady-state
(sn, = 0) . We also now introduce new notation, with C, ; = C,; + M, incorporating the whole

of domestic absorption. We present the resulting set of linearized equations below.

F.1 Simplified Linearization
Household Budget Constraint:

1

_— -~ - ds
5 Cnt + Cng +ent + Vg (14 m)E; [ ot

Chen’

dsn,tJrl
Chen

:| = @n,t + En,t +

Household Optimality Conditions:

« International Financial Securities, Sy, ¢41:

~ > dsn ~ ~ ~ ~ o
—0Ch -1+ Vi + 57? +dént—1=€nt—1—€nt — g1t — T1,t — 0Cn .
n

e Domestic BOHdS, Bn,t: _Uén,t + O'Etén,t-i-l = En,t — Et%n,t—‘rl — Etgn,t-i-l-
« Consumption, C,, 4 —O’é\'n’t = th.
« Labor Supply, Ly : nfm + aém = W,y

En,t
5n,t—1 :

Phillips Curve: 7,; = w(ﬁl\cm + [int) + BE:[Tn t41], where py, ; =

Trade Shares: @y = —@(€n t +YWnrt) +© D Wrnr (Enrr ¢ + YW ¢).
Trade Flows: €, + Wnt+ Lnt =, Yun (én/’t + Wiin,t + MCy ¢ + Cn/7t>, where

wn’nen’mcn/cn’

En,, wn//nen// mcn// Cn//

wn’,n =

Domestic Absorption: C,; = g—: it + 17777”}}7:" (@mt + ant) .
Marginal Cost: €,; + mcni =Y, Wnn €/ ¢t + YW 1)
No Arbitrage: e, =0.

Monetary Policy Rule: ﬁt = pﬁt_l + (1= p)(prmr + (byf/}) + ;.
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F.2 System Reduction and International Block of Linearized Model

We reduce this system of equations by applying the domestic absorption equation to eliminate C
and using the relationship C, = C, + 1_TwwnLn. Next, we combine the equations describing the
evolution of trade shares and the marginal cost of sticky-price goods to get @y = p(Mmen s +
€n,t — YWy ¢ — €/ 1), which we substitute for trade shares, @,,,/. Furthermore, let ¢, = g—: Finally,
we stack country-specific variables into vectors &t = (Z14,...,Zn,¢)" and similarly with parameters.

The final system of equations in vector form is then given by (with some abuse of notation):

Ce ('n/’Et +C, + 875) + Vg1 (1 4 m1)E¢[dsi1]

T ew Lime, + ds, (A43)

=ewl <é\t +’l/13t +it) —

—6Ci 1+ Vi + ﬁgdst tdg

=€—1—€ — Ji4— Tt — oC;, (A44)

~0C, + 0E,Ci1 = Ry — ERyp1 — Eigirr, (A45)
nL; +oC = @y, (A46)

7 = (1-6)1-66) (meg + pie) + BE [T 41], (A47)

0

~ 1 . = — A PO
(1 + QD) (et + 1—::};;01015) + Lt = ’l)bT ((1 + (p)(mCt + et) + LC{; + (1 — L) (wt + Lt>> s (A48)

é\t + ’I’I’/Et = w(@t + ")/’LBt), (A49)
e1t = 0. (A50)

This set of equations may be framed in terms of two blocks, one familiar from the open economy
literature, and the other familiar from the New Keynesian literature. For transparency, we set the
subsidy rate to firms producing Calvo goods, 1 + 7, (with 7, = 75 = 7") to equal the markup to
eliminate any effects stemming from steady-state distortions associated with monopolistic pricing.
The long-run marginal cost of Calvo goods is then 1 in all countries (i.e., mec, = 1 Vn). Recall also
that our benchmark steady state is such that s, = 0 Vn. Then, the international block of equations

can be summarized as follows.
Marginal Cost of Producing Sticky-Price Goods: Equation (A38).
Market Clearing for Traded Goods: Rewrite (A48) to obtain

~

Y- Cr=@ e —I)C,— (1+ )T — ¢ @) (@ + @) — (1 — )@ + 97 (1 — ) (@, + V). (A51)
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Balance of Payments: Rearranging the household budget constraint, linearized around a steady

state with balanced trade and no monopolistic trade distortions, gives

c ) Vg (14 m1)Eildsiy 1] — dsy
- C .

. o 1 __
C<wt+Yt—m6t =
Y e

Using the fact that me; —yw; = (ww—1I)(€é+~yw;) (by re-arranging the marginal cost of sticky-price

goods above) we can obtain the balance of payments equation in the main text.

Financial Asset Allocations: In a steady state with balanced trade, the evolution of countries’

financial asset positions follows
~ A~ T ~ ~ ~ ~ ~
—0Ci1+V; + /Bgdst +d§1=e—1—€e — g1 — 7 —0Ch.

Subtracting the analogous expression written in terms of the reference country gives the financial

asset allocation equation in the main text.

F.3 Deviations from Uncovered Interest Rate Parity

Our goods and asset trading equations imply an uncovered interest parity (UIP) condition. Specif-

ically, starting with
0 Ey[Cry1 — Cil + EyViga] + 5£Et[d8t+1] +d&; = Eile; — err1] — Ei[gre1 + 141
and substituting O'Et[at+1 — 6}] = I/it — Ei[gi+1 — 741], we have
ﬁt — Ey[Giy1 — W] + Et[‘/}t—i-l] + 5£Et[d3t+1] + d&; = Ei[er — e1] — Ey[g1 41 + T141]-
Subtracting the same equation written for the reference country yields the UIP condition:
B —é =—R + Eimi41 + gea] +1 (fﬁ,t — BT + §1,t+1])

1
— BTE; <€d3t+1 - 1d81,t+1> — (d€ — 1d&1y), (A52)

where BT E; (%dSt_A'_]_ — 1d517t+1) are costs arising from endogenous portfolio adjustments and (d&; —

1d¢; ) are exogenous disturbances that affect countries’ trading in global financial markets.
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F.4 An Analytical Example

We now derive the solution for the analytical case studied in the main text. Under the assumptions

described in the text, the New Keynesian block reduces to:

~0Cy = —0E;Ci11 + Rt — EiReaa,
AyyY; = AycCi + Aycéy,

(1-0)(1 - 56) _

7t = ArcCi + Arcy + BE T + 7 M,

o(Ciy— Cy) =&,

where Ayy, Ayc and Ay, are matrices of coefficients obtained from using the labor supply equa-
tion, (A46), to substitute out w; in the market clearing condition for traded goods, (A48). Sim-
ilarly, A,c and A,. are matrices obtained by using the resulting market clearing condition for

traded goods to eliminate lA’} from the global Phillips curve. Specifically, we have that

— —_— T - -
Arv =T+ 4o (- ¢Tw), tre = EZOL=I0) (1 ah Ave + o),
Ayc =9 —(1+¢) (I -9 @)o0, (1—6)(1 — B6) 1
Ayez_(l_“@) (I—¢TW), Awe: 0 (HWAYYAY6+W—I)7

where A;; refers to the effect of variable j on variable i. Individual elements of the A matrices
capture the effects of a country n’ on another country n. For example, the (1,2) element of Ay,
refers to the effect of country 2’s exchange rate on inflation in country 1.

We now use the monetary policy rule to substitute for the nominal rates, ﬁt, and use the Backus

and Smith (1993) equation to substitute for the vector of exchange rates, €;, which yields

—0Cy = —0E,Cip1 + 0E 41 + ovy — Erfipia,
Y, = Ay (Aye — o Ay.)Cy,

1- 9)21 —80)

%t = (Aﬂ’C - O'Awe)ct + ,BEt%t—i-l +
where A;.1 = 0 is used to eliminate the scalar él,ti Observe also that

Ayc — aAy. =T,

(1-6)(1—30)
0

Arc — oAz = (nw/l{/%/ (Ayc —ocAye) +ol).

We solve this system of linear rational expectations equations analytically using undetermined

coefficients.

"In the framework developed by Eaton and Kortum (2002), the matrices of import and export shares, o and T,
are derived as stochastic matrices. Therefore, (zo — I)1 = (I — 'l/JT)l = 0. The fact that Ar.1 = 0 then follows
immediately from the definition of A,. and the fact that the product of stochastic matrices is also a stochastic matrix.
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Model Solution and Equilibrium: We conjecture that in equilibrium, endogenous variables
are linear functions of the states, in this case the exogenous shocks.® Thus, let the solutions for

consumption, employment, and inflation be given by
Ci = acyv + O‘C’,ul/l\'ta Y. =ay, v + O‘Y,uﬁty T = Qo + aﬂyﬁt,

where acy, acu, ayy, @y, Oy, and ag, are unknown coefficients. To solve for these coefficients,
we substitute these solutions into the model equations. It is then straightforward to show that the
coefficients describing the solutions for consumption, 6}, output, 172, and inflation, 7;, as functions

of monetary policy and markup shocks satisfy:

—acy, =1, —oacy, =0,
—1
Oyp = ‘A)_/%’ (Aye — UAYe)aCm ayv = AYY ('AYC - UAYe)aCua
1-6)(1—p6
o = (Arc =0 Are) acy, 0 = (s — o) agy + LU= g
The model solution can thus be written:
C y - ~ 1-0)(1—p86) .
Ci=-v, Yi=-Ano'v,  Fr=—(Aw— oAz v+ : )(9 2 )ut.

International Comovement Properties in a Global New Keynesian Economy: For sim-
plicity, let all elements of v and f; have unit variances. This is without loss of generality—the
proposition holds even when shock variances are away from 1 and country-specific.

To characterize comovement in the global New Keynesian economy, observe first that we can
write the vector of inflation across countries, 7, as a function of countries’ output gap, fft and
exogenous disturbances. In particular, since 7, = —(Arc — 0Are)vr + ki and Az — 0 Aze =
k(n@Ayy (Ayc — 0 Aye) + oI) above, where k = w, it follows that

T = knwY; — koVy + Kl

We thus have all the ingredients to prove Proposition 1.

Proposition 1. For any matric M, let M > 0 if and only if m;; > 0 Vij. Then, under the
maintained assumptions, E[ﬁﬁT] >0, BE[mwl] >0 and E[?rtﬁT] > 0.

Proof. The solution for output in every country is, in vector form,

Y, = — AT, where Ayt = (1 b)(I — bp ),

8In this example, we do not allow for equilibria that depend on sunspots. See Gali (2008) for a discussion of the
conditions on ¢, beyond the Taylor principle, that guarantee a unique equilibrium.
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with implied variance-covariance matrix given by
SS _ _1\T
E [YtYiT} - AY%"')Z)T"?ZJ (‘AY%/) :

Since ’Z/JT > 0, it immediately follows that E [ﬁiT} > 0 whenever A;%/ > 0.
_ 1
To show that Ay > 0, recall that Ayy = a(I — bypTwo) where b = % and a = 5.
Because the matrices of import and export shares, o and 17, respectively, are stochastic matrices,

so is their product, ¥’ w. It follows that p(¢’ =) = 1 where p(¢' ) = MaX (7)1 Al} such
that A(v zo) = {\|) is an eigenvalue of 9w}, i.e., the spectral radius of 17w is 1. In addition,
since b < 1, the spectral radius of btz is strictly less than 1, p(byp” =) < 1. We can then write

1

Apy = [a(I - bpTw)] " = 2 > (T w)™
m=0

Given that 9Tzo > 0, it follows that A;; > 0 and therefore £ {}A’}}A’;T} > 0.

The solution for inflation above is given by

T = knwY; — KoV + Ky

= —k (nwA;%ﬂ/JT + o) vy + K
Therefore, we can express the variance-covariance matrix for inflation, 7, as
Emal] = 1 [PwApy v  w(Ayy) T w! +no (wAyy v + 9(Avy) T w?h) + (02 + DI

Since wAyy T = Ly o™ (wmpT)™ ! and wep” > 0, we have that E [mw] | > 0.
Finally, we have

E {%tﬁT} =K {nwE [ﬁf’tﬂ + o (A;%,)T} >0

since wk {f’}f’?} >0 and 9 (A{,%/)T =Ly o™ [(¢Tw)m1bT}T > 0. O

F.5 Financial Autarky

We now turn to the polar case with financial autarky, 7 — oo, while keeping our other simplifying
assumptions in place, namely no roundabout production (7 = 1), symmetric monetary policy,
1.1.d. shocks, and subsidies that offset the distortions associated with monopolistic competition
(me = 1). For that case, equation (A44), which governs financial asset allocations, imposes that
ds; = 0 for all ¢ so that the trade balance equation (A43) becomes (given that in steady state,

s=0and mec=1)

me, + Cy = w; + Y,
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Substituting out me; using equation (A38) yields

Y, -C: = —(I — =) (et + wy). (A53)

Thus, in financial autarky, any real trade-deficit must be met by a terms of trade adjustment.

We can solve for ?t, e; and w; as functions of consumption, (Z, using equation (A53), the
goods market clearing equation (A48) (with marginal cost substituted out using equation (A38)),
and the optimal labor supply condition (A46).

Note that combining the trade balance equation under financial autarky (A53) with the goods

market clearing equation, and eliminating marginal cost using (A38), yields

—(I—w) (& +w) =T —DCy — (14 )(I — Y =) (@ + &)

With some rearrangement, we obtain

(A+o)I - m) — (I —@)) (& + @) = (" —I)Cy. (A54)

Now, observe that the resulting linear system of equations (A54) is collinear, (i.e., the matrices
pre-multiplying the variables on both sides of (A54) have one eigenvalue equal to 0, since o and v
are stochastic matrices). Therefore, the equations making up this linear system need one additional
constraint, in this case supplied by the exchange rate normalization equation, e;; = 0. With this
additional constraint, it becomes possible to obtain an analytical solution in the limit where ¢ — 0°.

In particular, the expression simplifies to

(@" ~ Dw (@ + @) = (4"~ 1C..
This suggests a solution of the form,
é\t + ’lﬁt = —W_lét.

Substituting this expression back into equation (A53) yields

Y,=Ci+ (I - w)w 'C,=w 'C,. (A55)
Since (Al't = —u4 in this example economy, it follows that, under financial autarky, 7 — oo (and
in the limit where ¢ — 0),
i;;g = —w_lut.

It is straightforward to check that for NV = 2 the covariance of output is negative so long as w

9To keep steady-state trade matrices constant as ¢ — 0, we also let trade costs increase at compatible rates so

that x_%, Vn,n' remains constant.
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is invertible. When N = 2, w is a 2 X 2 row-stochastic matrix with positive entries:

w l—w
w = 1 1 , w11, W2 € (O, 1).
1 — w99 w2

Then det(w) = w11 + @ — 1, which is nonzero because w is invertible (as the limit —ww 'y

1 1 w22 —(1 —@11)
w = .
wit+ w22 —1 \ —(1 — w99) w11

EYY] =w (@),

presupposes), and

Since B[yl =1,

whose off-diagonal entry is

5O woo(l — wo2) + wi1(l — w1
(E[YZY?;T])Q = ( ) ( 2 ) <0,
(w11 + w22 — 1)
since wi1, oo € (0,1). The sign of det(w) does not matter, because it enters squared.
We now show the proof for Proposition 2, showing that if w is diagonal-dominant, then both

w ! and the covariance matrix for Y, will feature negative off-diagonal elements:

Proposition 2. Consider the case of financial autarky, T — oo. Then, given an import share
matriz, @, limwﬁofft = —w vy If w is diagonally dominant (wy; > 1/2 Vi) and every country
imports from at least one other country (for each i, w;; > 0 for some j # i), then, in the limit
© — 0: (i) a monetary expansion in some country lowers output in at least one other country (wil
has negative off-diagonal terms); and (ii) some pair of countries has negatively correlated output

(the covariance matriz E[Y;Y,T] has negative off-diagonal terms).

Proof. The limit 1im¢_>0}7} = —w 1y, follows from the equilibrium conditions under financial

autarky (7 — o0) as ¢ — 0 derived in this appendix section above.

Part (i): negative off-diagonal terms of ™. Since w is strictly diagonally dominant, it is invertible
(Horn and Johnson, 2013, Theorem 6.1.10). Since zol = 1, multiplying both sides by o ~! implies
that w11 =1, so

Y i =1 for all i. (A56)

1

We show that every row of o™ contains a negative off-diagonal entry. Fix a row ¢ and suppose,

to the contrary, that (co™');; > 0 for all k # i.
By assumption, there is j # ¢ with @;; > 0. The (i, ) entry of wlww = I gives

(@ Niwij+ Y (@ i wr; =0.
kot

The sum is nonnegative and w;; > 0, so (zo™1); < 0. By (A56), Zk#(w_l)ik =1—(w Yy
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The (i,4) entry of c 1w = I gives

(@ Niwi+ Y (@ i wrs = 1.
ki

For k # i, diagonal dominance gives wy; < 1 — g, < 1/2. Since (w1 > 0 for k # 4,

1<(w Niwmi+i(1—(w ) =1+ (@ i(wi— 1) <

i

DO

where the last step uses (o _1)ii < 0 and wy; > 1/2. This is a contradiction. Hence each row of
zo~! has at least one negative off-diagonal entry.

Part (ii): negative off-diagonal terms of E [f’tﬁT] We cannot sign the entries of F [ﬁf’tT] directly,

T

but its inverse ©o* o is nonnegative, which is enough to show that each row must contain a negative

off-diagonal entry. Since E[vwf] = I, in the limit

The entries of w!w are (wlw)y; = >, @Wnkwn; > 0. The diagonal entries of E[f’tlA’;T] are

L is zero.

> l(m™1)ik]? > 0, since no row of the invertible matrix co™
Fix a row 4 and, by assumption, take j # ¢ with @;; > 0. Then (wTw)ij > wywg; > 0. The

(i,§) entry of E[Y;Y,T]w w = I gives

(E[ﬁﬁT])”(wTw)w + Z(E[ﬁﬁTDzk (wTw)kj =0.
k#i

The first term is strictly positive, so some term in the sum is negative. Since (e’ w)x; > 0, this
requires (E[}A’}f’tT})m < 0 for some k # i. Hence each row of E[Y;Y,7] has at least one negative

off-diagonal entry. O

Proposition 3. Let @ be a row-stochastic import share matriz with all entries strictly positive. Let
w = min; wy; be the smallest diagonal term in w and w, := min, ., @y, the smallest off-diagonal
term. If

. 1
w>1+w<1— 1+>, (A57)

4 Wy

then o is invertible and all of the off-diagonal terms of w ™' are negative.

Proof. Condition (A5T) implies diagonal dominance. The right-hand side of (A57) equals 1 — s*,

/o2 & deo, —
g = VO T T T (A58)

4

where

43



Since (w, + 2)? = @? + 4w, + 4 > w2 + 4w,, we have s* < 1/2, so (A57) implies @ > 1/2, and
hence 2(1 —w) < 1.

Row sums of I —w. Row r of I — o has diagonal entry 1 — w,, > 0 and off-diagonal entries —z,;.

Since » ., @y = 1 — @,y by row-stochasticity,

Z’(I - W)rl‘ =1 —-wp)+ Zwrl =2(1 —wp) <2(1 —w) for every row r. (A59)
l I#r

Row sums of (I —w)*. We show by induction that, for every k > 1,

ZH(I - w)k]rl‘ < [2(1- @)]k for every row r. (A60)

The case k = 1 is (A59). For k > 2, write (I — w)* = (I — @w)(I — @)¥~!. For each row r,

>N = @) 4| = Z\ZU ~ @)y [(1 = @) | < DI =] 3N =)
l l
1_—klZ‘I @)rp| < 201 -=)]",

where the first inequality is the triangle inequality, the second uses (A60) for & — 1, and the third

uses (A59). Since a single entry is at most the absolute sum of its row, (A60) implies

(I —=)");;| < [20 - @)]* for all 4, ;. (A61)

Neumann series. Since 2(1 —w) < 1, (A61) implies that the Neumann series converges, so o is

:i(I— =I+(I-w) +§: (A62)
k=2

k=0

invertible and

Off-diagonal entries. For i # j, the k = 0 term of (A62) contributes zero and the k = 1 term
contributes (I — @ );; = —w;;. By the triangle inequality, (A61), and the geometric series formula,

the remaining terms satisfy

o 21— @)]®  4(1 - w)?
‘ SZ[Q(I_W)F:J—z(l—L) - (2w—1) '

Combining, and using w;; > w;,

< w202 (A63)

- e
(@ iy < ==+ = 2% — 1

Sign. Setting s = 1 — @ € (0,1/2), the right-hand side of (A63) is negative if and only if 4s? <
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w(1—2s), i.e. 45% 4+ 20,5 — w, < 0. The left-hand side is increasing in s for s > 0, and its positive

root is s* in (A58). So the right-hand side of (A63) is negative if and only if s < s*, i.e. @ > 1 —s*.

Since
1-s =121+ — 1) =1+ (1 1+ =),
4 T4 4 Wy
this is exactly condition (A57). Therefore (o™ 1);; < 0 for all i # j. O

G Producer Currency Pricing

In conventional New Keynesian Open Economy (NKOE) models, e.g., Gali and Monacelli (2005)
and Clarida et al. (2002), sticky price producers use local inputs to produce and sell their goods
abroad. These goods are then assembled into final goods in the different countries in which they
are imported. In that class of models, exchange rate fluctuations pass through to final goods prices
perfectly. In contrast, in our framework, price stickiness applies after trade takes place so that, in
line with Devereux and Yetman (2010) for instance, exchange rate fluctuations do not pass through
entirely to local final goods prices.

This section discusses in greater detail how the location of price stickiness in the production
chain affects our findings. To that end, we extend the baseline model by including an additional
layer of monopolistic firms with sticky prices upstream from tradable goods producers: producer
currency pricing (PCP). These firms hire workers, purchase materials, and sell varieties of inputs
to Eaton and Kortum (2002) firms that produce tradable goods. They can also be interpreted as
unions who negotiate sticky wages on worker’s behalf (see, for example, Rubbo (2023) for a similar
mapping). For simplicity, as in Section 5 of the main text, we abstract from roundabout production
(v = 1), and include a subsidy to eliminate steady-state markup distortions (me = 1).

With this extension, there are now three layers:

e Layer 1: Firms that hire workers to produce varieties of intermediate goods with sticky

prices in the local currency. This is the new layer of sticky price intermediate goods.

e Layer 2: Firms that purchase intermediate inputs from Layer 1 and produce tradable goods
that can be sold at home or abroad as in Eaton and Kortum (2002). This is Layer 1 of Figure
4 in the main text (or Figure B.1 in Section B of this appendix).

e Layer 3: Firms that purchase final goods produced by Layer 2, at home or abroad, and
assemble them into final goods to be consumed by households domestically. These are the
sticky price retailers in the baseline model, i.e., Layer 2 of Figure 4 in the main text (or Figure

B.1 in Section B of this appendix).

Layer 1 in this section is the new element relative to the model in the main text. The resulting

model nests the simplified version of our baseline model in the main text if prices in Layer 1 are
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perfectly flexible. When prices in Layer 3 are flexible, we obtain a model akin to standard NKOE
setups with PCP.

For consistency with the analytical insights discussed in the main text, we consider a forward-
looking monetary policy rule as in Clarida et al. (2002), abstract from financial frictions (setting
7 = 0), and focus on 7.i.d. monetary policy shocks. In this model extension, households and final
goods producers remain identical to the baseline. There are also no changes in the problem of
retailers (Layer 3). Key changes pertain to the introduction of a new layer of intermediate input
producers (Layer 1), which then affects the equations describing the behavior of firms producing

tradable (EK) goods (now Layer 2). Thus, we focus below on these two layers.

G.1 Intermediate Goods Producers

Layer 1 (New Sticky Price Intermediate Inputs): We denote the output of a variety i
produced by firms in Layer 1 by x, (i) and the price at which those varieties are sold to Layer 2’s

tradable goods firms by T}, (7). The production function for these varieties is

Tt (1) = Lt (1),

where, as before, ¢, (i) denotes labor used in producing variety ¢ in country n at time ¢.

The production function for tradable goods produced by Layer 2 firms is now

o P
Goe(2) = 2 [ / xn,t@')vldz’] ,

where gy, +(2) is the production for variety z in country n at time ¢, z, is the productivity parameter
of variety z in country n (drawn as before from a Fréchet distribution) and v is the elasticity of
substitution between varieties.

These technologies imply demand functions for varieties 7 given by

n,t

where @ +(2) is the demand for variety z in country n for sale in country n’, ®(z) is the
c.d.f. for varieties of type z (given by the Fréchet distribution, as in the main text) and T,; =
( / Tn,t(i)l_“di) = is the price index associated with a cost-minimizing bundle of input varieties i.

Following the convention in classic NKOE models (e.g., Obstfeld and Rogoff, 1995), firms pro-
ducing intermediate varieties, x,+(i), set their prices for one period at a time. They differ in
whether they set their period ¢ prices in period ¢ (after all period ¢ shocks are known) or in period
t — 1. Single-period price-setting implies that we do not need to keep track of the relative prices
between varieties in Layers 1 and 3 as a state variable, allowing us to conveniently extend the

analytics in Section 5 of the paper.
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Prices of intermediate varieties, @y, (i), are set in the local currency. Thus, firms setting period

t prices in period t — 1 choose their price, T}, ((7), to solve

Tma()ii) By 1 [(Th (i) — Wn,t) Tnt(7)]

subject to the demand function above. The optimal choice of T, +(¢) for these firms is

. v
Tn,t(l) = 1Et—1 [Wnt] s

where W, ; is the nominal wage in country n, time ¢.

The optimal choice for firms choosing prices in period t is

Denote the fraction of early price-setting firms by +J. Then

v—1

T’ = < - )lv [79 (Eeo1 Wad)' ™+ (1-0) (ant)m} :

Dividing by P, ;—1, and using small caps to denote real variables in local currency (for simplicity,

in the derivations below, we abstract from the stochastic time-trend), we have

v

[tnt (1 + 7 0)] 0 = ( )Y [19 (Er—1 [wn (L4 7)) ™7+ (1= 0) (wna(1+ mng)' 7|

v—1

Log-linearizing (where a ‘hat’ now denotes log deviation from steady state) yields
%\n,t =0E 1 (Wnt + Tpt) + (1 — ) (Wnyp + Tnyt) — Tt

Observe that absent early price setters, ¢ = 0, the price of inputs to tradables mimic production

costs, tnt = Wny.

Layer 2 (Tradable Intermediate Goods): Layer 2 consists of firms that produce tradable
intermediate varieties and have heterogeneous productivity levels, as described in Eaton and Kor-
tum (2002) and comparable to the tradable goods layer of our baseline model. The local price of
a variety z in country n of a good sourced in n’ is

Rnn! <c:n’n/,t,—rn’,t "inn’gn’,tTn’ it

Prn ¢ (Z) - Zn! - gn,tzn/

where &, + is the nominal exchange rate that converts prices in country n’ currency to country n.
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Following the usual derivations laid out in Eaton and Kortum (2002), we have that

_1
©
gn:tPn?t X [Z (K'nn’gn’,tTn’,t) _LP] )

,n/

where, as in the main text, PnQ7t is the price of the bundle of tradable varieties used in country n
and ¢ is the shape parameter of the Fréchet distribution governing the distribution of productivity

parameters, z. In real terms, we have that

6=

6n7tpg7t XX [Z (/inn/en@ttn/’t) _@]

nl
One can then calculate the share of expenditures in country n sourced from country n':

(Hnn’tn’,ten/,t) g
Zn” (/an//tn// ,ten”,t>_<p ’

Wnn!t =

Log-linearizing (setting mc, ; = pgt without loss of generality; they could differ because of produc-

tivity levels), we obtain

En,t + mcnt = § wnn’(en’,t + tn’,t)a

n/

Wnn't = —¥ (en’,t + 7jn’,t —€nt — mcn,t) .

Observe that these equations for marginal costs and trade-shares are similar to those of the baseline
model in the main text, except for the price of inputs to tradables, tAn,t, substituting for the wage
rate, Wy. In particular, without PCP, ¥ = 0 and tAm = Wy, so that the two sets of expressions
become identical and reproduce the mechanisms in the main text.

Market clearing for country n goods requires that

gn,tTn,th,t = E wn’n,tgn’,tAn’,tMCn’,tCn/,t7
’

n

where A, is a measure of price distortions in country n’. In real terms, this expression becomes

en,ttn,th,t = E wn’n,ten’,tAn’,thn’,tCn’,t-

n/

Log-linearizing yields

ent + tn,t + Ln,t = E Y (€n’,t +mey ¢ + Cn’,t + wn’n,t) )

nl
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which, substituting out the expression for @, ¢, gives us

(14 0) @t + Ent) + Lng = D Gwn (14 9) (B + 70 1) + o)

n
Note that this last expression collapses to the equivalent equation in the baseline model when ¥ = 0
so that tAm = Wt
G.2 Linearized Equilibrium Equations

Stacking country-specific variables into vectors, ; = (Z14, ..., Zn ) , and similarly with parameters,

the final system of equations in vector form is given by (with some abuse of notation):

Y, — C,+t,—me, = Vg (1+m)Eildsiy1/(e x C)] — dsy/(e x C), (A64)
1Cy;—Cy = %a, (A65)

—0C, +0E,Ci1 = Ry — ERiy1 — EyGry1, (A66)

nY; + oCy = 1y, (A67)

ro = LU e 4 ), (A63)

Y, - Ci=@" -D)Ci— (1+9)I - =)@ + 1), (AG9)

é +me; = w(é +ty), (A70)

et =0, (AT1)

t = VE; 1 [@¢ + &) + (1 — 0) (@, + 7,) — 7. (A72)

With v =1, 7 =0, s = 0, and no financial or markup shocks (d¢; = 0, gy = 0), equations (A66)
through (A68), as well as (A71), are identical to their counterparts in the baseline model (with
Y, = L; when v = 1), and equation (A65) is the Backus and Smith (1993) condition implied by its
counterpart, (A44). Equations (A64), (A69) and (A70) are the same as their baseline counterparts,
(A43), (A48) and (A49), but with the price of inputs to tradables, t:, replacing wages, w;. In the
budget constraint, this reflects that household income from producing tradable goods now includes
the profits of Layer 1 firms, so that it is valued at T}, ; rather than Wn,t.lo

Substituting out ¢, using (A70) gives Y; — Cy + (I —w) (€1 +1) = Vi (1 +m)E[dsi1/(ex C)|—ds:/(ex C),
the balance of payments in the main text with the terms of trade now defined over t;.
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G.3 Spillovers from Idiosyncratic Demand Shocks: An Analytical Example

Following steps analogous to those in Appendix F.4 and under the same assumptions, we have

C, = -u, (AT3)
T— (b I b(I—w)" [wT TR L ”\If] ” (A74)
A ((I —Yw) o+ (1 — ﬁ)nwﬁ) , (A75)
where kK = M and
¥ = (1+98)(I — ") (I +Ire) ",
b (1+¢)n (AT76)

1+ (1+en+ % (k+1)
In particular, lA/i can be expressed again through a Neumann series,

Yi=—(1-0) (I +b(I—®)+b*I -8+ 31— ) +..)

7 A+ (1+k)o
v+ 1+ 9k

v V¢ (A77)

With ¥ = 0, this collapses to equation (19) in the main text, with b = (1 + ¢)n/(1+ (1 + ¢)n) and
I - ¥ =Tw. With ¥ > 0, there are two key changes that dampen the knock-on effects of trade.

Pattern of Knock-On Effects (I — ¥): The first change is that shocks propagate through the
trade network according to powers of I — W rather than 17 zo. To understand the difference, recall

the expenditure switching term,
(1+ o) -y @)@ + ), (A78)

in the trade equation (A69). Substituting t; using equation (A72) and using the 7.i.d. assumption

on monetary policy shocks, this becomes
(14 ) (I — Y w) (e + (1 — 9w, — I7). (AT79)

In words, the real costs of tradable goods in country n now depend not only positively on wages,
but also negatively on inflation. Specifically, because a fraction 1 of tradable goods input prices
have been set in advance, higher inflation reduces the real cost of tradable goods.

Using the labor supply and Backus-Smith conditions to substitute out w;, the term becomes
(+ )0 = 00— T (ot (@ = 7))
(1=3)n
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Given past price levels, e; — 7 moves with changes in the nominal exchange rate, so a nominal
depreciation makes a country’s tradable goods cheaper and diverts expenditure towards it, a beggar-
thy-neighbor force. Inflation in turn depends on conditions abroad, which is captured by the term,
(I + ¥kwo)~! in equation (A75). In particular, the slope of the Phillips curve, &, reflects that
inflation depends on marginal costs (equation (A68)), which themselves depend on the import
matrix, =o.

In short, price stickiness in tradable goods inputs attenuates the knock-on effects because shocks
no longer pass through perfectly to tradable good prices via wages. Instead, the real price of these
tradable goods may fall with inflation, dampening knock-on effects in each round. The dependence
of marginal costs on inflation is what changes how shocks propagate through the network, leading

to dependence on I — ¥ rather than ¢’ .

Compounding of Knock-On Effects (b): The second change is that the scalar, b, in equation
(A76) now declines with v, owing to an additional %(m + 1) term in the denominator. In other
words, the scale of expenditure switching is decreasing in the stickiness of tradable goods inputs.
The greater the fraction of firms unable to set their prices in period ¢, the less is the increase in the
price of tradable goods inputs in response to an expansionary demand shock. Consequently, the
terms of trade response is muted and knock-on effects are reduced. In the limit, b — 0 as ¢ — 1,
i.e., all knock-on effects vanish.

The additional %(H + 1) is also increasing in k. As k — o0, final goods prices become fully
flexible and this model extension converges to an environment similar to that of conventional NKOE
models. In this case, for any positive level of PCP, 9 > 0, b — 0. To see why the knock-on effects
vanish, observe that when k — oo, mé; = 0, and equation (A70) implies that we can write the

terms of trade as:
(I - w) (at n a) =% =(=w - D). (A80)

Therefore, the terms of trade, now i\t, move one for one with the real exchange rate €;, which is
pinned down by consumption due to the Backus and Smith (1993) equation (A65). Since con-
sumption depends directly on the exogenous monetary policy shock (equation (A73)), the terms of
trade are divorced from changes in factor prices (here wages) that otherwise underlie the successive
rounds of expenditure switching driving the knock-on effects of trade. Without these knock-on
effects, demand shocks can only generate global comovement through the direct effects of trade,

i.e., a little trade no longer goes a long way.
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H Estimation

H.1 Calibrated Steady States

We calibrate the steady-state import share matrices, zo¢ and ©o™, using annual data for 2004-2019.
For the E.U., which consists of the 11 initial members of the Euro area (Austria, Belgium, Finland,
France, Germany, Ireland, Italy, Luxembourg, the Netherlands, Portugal, and Spain), all variables

below are sums over member countries.

1. Trade data: Bilateral imports by partner, in current U.S. dollars, are taken from the World
Integrated Trade Solution (WITS) database, compiled by the World Bank, by stage-of-

processing product group. Imports of final goods, X¢

o ¢0 re imports of consumer goods.

Imports of intermediate goods, X", ,, are the sum of imports of intermediate goods and

capital goods. Imports by the E.U. include imports from other E.U. members.

2. Absorption: Using World Bank national accounts in current U.S. dollars, let ffnvt =Y, —
Gt — Int, where Y is GDP, G is general government final consumption expenditure, and 1
is gross fixed capital formation. Absorption of final goods is Dy, , = ?n,t — NX,, where NX
is net exports of goods and services. Absorption of intermediate goods is Dy, = ?n,t, where
this last equality follows from calibrating v = 1/2 so that absorption of intermediate goods

is equal to that of final goods under balanced trade.

3. World import shares: Let wﬁl,’t = X};n,,t/Dl‘m denote country n’s import share from
n' # n, and let wm,t =1- Zn,?én X:;n’,t / D,';}t denote its domestic share, where the sum runs

over all partner countries in the world.

k*

nn,¢ and distribute the remaining imports pro-

4. Sample import shares: We set wi‘m’t =w

portionally across the other countries in the sample, i.e., for n’ # n,

wk*

k _ nn/,t k
Wnn' ¢ = Z ko 1- Won,t | »
n"”eS,n'"#n wnn”,t

where S is the set of countries used in the estimation. Each row of @} thus sums to one.

5. Averaging: The steady-state matrices are the averages over the sample, w* = % Zle wk,
k € {c,m}.

Table 2 of the main text reports these trade matrices. Panels A and B of Table H.1 additionally
report (w®)~! and (w™)~!. All the off-diagonal elements are negative, indicating that in the
analytical version of our model in Section F above and Section 5 of the main text, demand shocks
at home generate negative spillovers abroad under either of these trade matrices.

The wage bill, £,W,,L,,, and labor input, L,,, also need to be calibrated in the steady state. We

calibrate the wage bill to match average GDP in current U.S. dollars over the sample period, taken
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Table H.1: Inverse Trade Matrices and Calibrated Steady States

Panel A: Inverse of Final Goods Import Trade Matrix ((=®)~ 1)

Canada  China E.U. Japan U.S.
Canada 1.144 —0.024 —0.020 —0.006 —0.093
China —0.000 1.026 —0.012 —0.009 —0.005
E.U. —0.002 —0.079 1.133 —0.016 —0.037
Japan —0.000 —0.023 —0.011 1.039 —0.005
U.S. —0.012 —0.017 —0.011 —0.005 1.045

Panel B: Inverse of Intermediate Goods Import Trade Matrix ((w™)™!)

Canada  China E.U. Japan U.S.
Canada 1.326 —0.041 —0.029 —0.006 —0.249
China —0.013 1.417 —0.159 —0.178 —0.067
E.U. —0.005 —0.183 1.356 —0.032 —0.135
Japan —0.001 —0.068 —0.016 1.109 —0.024
U.S. —0.029 —0.045 —0.034 —0.009 1.117
Panel C: Steady States
Canada China E.U. Japan U.S.
400 (g, — 1) Productivity Growth 0.78 0.78 0.78 0.78 0.78
400, Inflation 1.75 2.63 1.54 0.32 2.03
Ly, Employment 0.03 1.70 0.22 0.12 0.26
E WLy, Wage Bill 1.56 7.83 12.04 5.14 16.39

Notes: See text for construction of trade matrices in Panels A and B. In Panel C, productivity growth and inflation
are annualized and calibrated based on quarterly averages of per capita GDP growth and inflation, respectively, over
the 2004Q3 to 2019Q4 sample period. Total employment, L., is in trillions of hours, calibrated to the product of
employment and average hours, using annual data from the Penn World Table over the 2004 to 2019 sample period.
The wage bill, £, W,, Ly, is calibrated to average GDP in trillions of current U.S. dollars, using annual data from the
World Bank and OECD over the 2004 to 2019 sample period.

from the World Bank and OECD National Accounts data files. We define labor as the product

of employment and average hours, with data taken from the Penn World Tables. While these are

potentially non-stationary variables, only their relative values matter for our estimation. Thus the

growth rates are immaterial so long as the ratio of the variables across countries remains fairly

constant over the sample period. Panel C of Table H.1 reports the values we find for each country.

H.2 Priors

Table H.2 reports the priors. See Section 6 for further discussion.

H.3 Data and Measurement Equations

We estimate the remaining variables using Bayesian methods. We compute the likelihood using

the Kalman filter with data on the following observables:



Table H.2: Priors

Parameter Distribution | Mean | Std Dev
Global Parameters
100(8~* — 1) Discount Rate Gamma 0.20 0.10
o, M Fréchet Parameter (Trade Elasticity Minus One) Gamma 5.50 2.00
T Financial Frictions Gamma 5.00 3.00
oS Global Shock Persistence Beta 0.50 0.20
Country-Specific Parameters
On Inverse Intertemporal Elasticity of Substitution Gamma 2.00 0.50
Nn Inverse Labor Supply Elasticity Gamma 2.00 0.50
0, Calvo Price Stickiness Beta 0.70 0.10
Pn Taylor Rule: Persistence Beta 0.75 0.10
Grom Taylor Rule: Inflation Coefficient Normal 1.50 0.50
Dy.n Taylor Rule: Output Coefficient Normal 0.12 0.10
DAy Taylor Rule: Output Growth Coefficient Normal 0.12 0.10
Pxn Idiosyncratic Shock Persistence Beta 0.50 0.20
1000, Idiosyncratic Shock Standard Deviation Inverse Gamma 0.70 4.00
Axn Factor Loading Normal 0.20 0.50

. Per Capita Real Output Growth: Denote the real gross domestic product and population
of country n in period ¢t by GDP,,; and POP,, 4, respectively. We define

GDPn7t 1 G.D-Pn,t—l

Per Capita Real Output Growth = 100 |log POP. . og POP
n,t n,t—1

. Annualized Inflation: Denote CPI price level of country n in period ¢t by CPI, ;. We define

CPI,,

Annualized Inflation = 400 log CPL.
n,t—1

. Interest Rate and One-Year Government Bond Yields: The interest rate for China
is the interbank rate from the OECD. The one-year government bond yields are directly

obtained from Haver. Both rates are annualized and in percentage points.

. Nominal Exchange Rate Growth: Denote the nominal exchange rate between country n
and the U.S. by £ X,, ;. We define

n,t

Nominal Exchange Rate Growth = 100log —————.
EXn,t—l

All data are from Haver and CPI for the E.U. is harmonized based on Eurostat. The E.U. constitutes

the original 11 countries in the currency union: Austria, Belgium, Finland, France, Germany,

Ireland, Italy, Luxembourg, Netherlands, Portugal, and Spain.
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For the model validation in Table 4, we additionally use data on:

1. Consumption: Data for China from the Federal Reserve Bank of Atlanta; all other con-

sumption series from Haver.

2. Interest Rates (Outside China): Call money or interbank rate from Federal Reserve
Economic Data (FRED) and the OECD.

The measurement equations in the Kalman filter are as follows:

~ ~

Per Capita Real Output Growth = 100(Ly, 4 — Ly t—1 + Gn,t)s
Annualized Inflation = 4007, 4,

Interest Rate = 400§n,t,

3
One-Year Government Bond Yield = 100 Z E; {En,tJrh}
h=0

Nominal Exchange Rate Growth = 100(€,+ — €nt—1 — Tnt + T1,t — Gnt + G1,t)-

We demean each of the variables, so that to only use information on their variations. In particular,
we abstract from the steady-state relationships that the model implies across variables as they may

not adequately reflect, for instance, the exchange rate and interest rate regime in China.

H.4 Sequential Monte Carlo Algorithm

This section summarizes the adaptive sequential Monte Carlo (SMC) algorithm that we use to
estimate the model. The algorithm is taken directly from Cai et al. (2021). As with Markov chain
Monte Carlo (MCMC) methods, the end goal is to obtain a set of draws from the posterior.

The SMC algorithm begins with draws from the prior, referred to as particles, then iteratively
constructs particle approximations to bridge distributions that serve as intermediate steps between
the prior and posterior. In stage n — 1, we have particles {6¢_,, W _;}¥ |, where 6! _; denotes the

parameter draw and Wfl_l denotes the weight. To move to stage n, we follow three steps:
1. Correction: Reweighting the stage n — 1 particles to reflect the stage n distributions.
2. Selection: Resampling the particles to avoid an uneven distribution of weights.
3. Mutation: Propagating particles forward using an MCMC algorithm.

The algorithm is initialized with 96 drawn from the prior and Wg = 1. It concludes when the

(weighted) distribution of particles approximates the posterior.

Details of Sequential Monte Carlo Steps: We now describe the SMC steps in more detail.
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1. Correction: The correction step reflects importance sampling between the stage n — 1 and

stage n distributions. It starts with particles {67 ;, W _;}¥ | and updates the weights W _,

n—1»
to

7t wp Wy

n 1 IR Y
NZ¢:1wan—1

The incremental weights w! are defined by

i pn(ef}l)

wn = s
Pn-1 (enfl )

i

" _1, which we discuss below.

where p, (0% _,) is the pdf of the stage n bridge distribution at 6
This step yields particles {6% ,, W, }V,.

n—1>

2. Selection: The selection step resamples particles {92_1,W;}£\;1 based on weights W; to

obtain {#?_,, Wi |} resetting the weights to W/ |, =1 for all i. The selection step faces
a trade-off—it adds noise through resampling but equalizes particle weights, which increases
the accuracy of importance sampling. Hence, following Herbst and Schorfheide (2015) and

Cai et al. (2021), we only carry out the selection step if the effective sample size,

N

ESS, = N/ [N 3 (W;) ] , (A81)
i=1

falls below a threshold N. The effective sample size measures how uneven the weights are.

If the weights are all equal to one, then ﬁgn = N. If the weight on all but one particle is

zero, then E/STSYH =1.

3. Mutation: The mutation step changes the parameter values éil so that they do not remain
in the initial set of values. In particular, we generate N independent MCMC chains using
Metropolis-Hastings. These can be parallelized. Herbst and Schorfheide (2015) discuss how to

select proposal densities. The weights remain unchanged. This yields particles {6, WilY .

Adaptively Choosing Bridge Distributions: What remains is the choice of bridge distribu-

tions p,. We use a likelihood tempering approach, in which the stage n bridge distribution is
pn(0) < T(0)L(OY )",

where 7(+) is the prior, L(-|Y) is the likelihood given data Y, and ¢y, is an exponent that we choose
adaptively. The algorithm begins with ¢9 = 0, which corresponds to the prior, and terminates

when ¢, = 1, which corresponds to the posterior.
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To choose ¢, we rely on the effective sample size, defined analogously to (A81):

ESS(¢) = N/

1 &L /N2
v 2 (W) ] (A82)

Vi YW,
h Wi = w'( Vn—1
WHere Wn % '5\7:1 wH(P)Wy_q

sample size, so that ESS (¢p) = aES\Sn,l. The tuning parameter « € (0,1) determines how fast

and wi(¢) = L(|Y)?~%-1. We choose ¢ to obtain a target effective

the effective sample size decays. A larger value of a improves accuracy at the cost of computational

time.

Tuning Parameter Choices: We take N = 25,000 particles, set a = 0.97, and use the selection
threshold N = N/2. These are all in line with values used in Cai et al. (2021).

Speed and Comparison to Metropolis-Hastings: Our SMC estimation takes 57 hours on an
Intel 2.00 GHz processor with 16 cores using MATLAB. To evaluate the computational advantages
of SMC in our setting and the challenges of estimating our model, it is useful to consider a stan-
dard Metropolis-Hasting MCMC benchmark. This is the standard approach for estimating New
Keynesian models using MCMC (e.g., An and Schorfheide, 2007; Smets and Wouters, 2007).

To that end, we obtain a set of draws using Metropolis-Hastings MCMC and ask how long
it would take to have an effective sample size comparable to the number of particles we used in
our SMC. we take the initial draw to be the posterior mean of the posterior obtained from SMC
algorithm and take the proposal density to be the covariance of the SMC algorithm’s posterior
multiplied by a scaling constant (chosen to give an acceptance rate of between 0.25 and 0.30).
Therefore, we avoid having to run burn-in draws and have a reasonable proposal density.

We take 10° draws, saving every 10 draws. With this sample of 10* draws, we can approximate

the effective sample size for parameter i:

Nkeep
H ~

Niefr =

where Nieep = 10% is the number of draws we saved, pin is the autocorrelation between draw ¢
and draw ¢ + h, and we take H = 103. We then find that the approximate time taken to obtain
2.5 x 10% effective draws (matching the number of SMC particles) would be

2.5 x 104
Negy

T = 913 hours

where T = 0.74 hours is the time taken by the MCMC to obtain Weff = ﬁll leill N; ey effective
draws. The above calculation suggests that plain vanilla MCMC would take over 5 weeks. The

number above is conservative since we utilized the SMC output to tune the MCMC algorithm. We
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would otherwise have needed a substantial number of burn-in draws, further increasing the run
time. In short, a standard MCMC estimation would be essentially infeasible, taking many times

longer than the SMC approach we use.

H.5 Supplementary Results

Posterior Parameter Estimates: Figures H.1 to H.3 show the posteriors and priors of all
parameters. The posterior means of the country-specific parameters fall around the ranges found
in closed-economy settings—the inverse intertemporal elasticities of substitution, o, lie between
0.94 and 2.75, the inverse labor supply elasticities, 7,, lie between 2.01 and 3.01, and the Calvo price
setting parameters, 6,,, lie between 0.67 and 0.79.'" Nevertheless, there is meaningful heterogeneity

across regions, suggesting a role for the likelihood in driving these parameter estimates.

Country-Specific Steady-State Productivity Growth: In our baseline estimation, we as-
sumed a common steady-state productivity growth across countries, reflecting that all countries
will eventually converge to the same steady-state growth path determined by the rate of global
technological progress in the infinite future. However, there are low frequency differences in GDP
growth across countries, reflected in substantially different average growth rates over our sample
period. To capture these differences, we consider a robustness check where we calibrate steady
state productivity growth in all countries to their sample average annualized growth rates of 0.71,
7.94, 0.79, 0.71, and 0.90 percent for Canada, China, the E.U., Japan, and the U.S., respectively.

Table H.3 summarizes the results. Overall, the results remain largely similar to the estimation
in the main text—trade has a substantial role in explaining the cross-country correlations, driven
in large part by the knock-on effects (as captured by the n = 0 counterfactual in line A5), financial
flows (as captured by the 7 = 10° counterfactual in line A6, and demand shocks (line A7). Moreover,
the role of trade is essentially eliminated when we aggregate Canada, China, the E.U.; and Japan
into a single region.

Nevertheless, there remain some quantitative differences. For example, in line A8 we find that
supply shocks now drive a limited amount of GDP growth comovement instead of inflation comove-
ment. Similarly, in line A10, we find that with flexible prices, financial autarky, and country-specific
TFP shocks only, we are now able to generate about 30 percent of the GDP growth comovement.
The differences arise in part due to the estimates for the monetary policy rules. The country-
specific steady-state growth rates change the path of the output gap that the likelihood seeks to

fit. Consequently, the monetary policy rules change relative to our benchmark estimation in the

"Estimating New Keynesian models, Smets and Wouters (2007) and Herbst and Schorfheide (2015) report posterior
means for o, of 1.38 and 2.83, respectively, for the U.S.; liboshi, Shintani, and Ueda (2018) report a posterior mean
of 1.55 for Japan. Across a broader range of methodologies, Havrdnek (2015) reports a mean estimate of between
0.3 and 0.4 for 1/0,. For n,, Smets and Wouters (2007) and Justiniano et al. (2010) find estimates of 1.83 and 3.79,
respectively, for the U.S.; Iiboshi et al. (2018) find a posterior mean of 3.92 for Japan. For 6, Justiniano et al. (2010)
report a median estimate of 0.84 for the U.S.; Sugo, Ueda, et al. (2007) find a mean estimate of 0.88 for 6,, using
data from Japan; Gali, Gertler, and Lopez-Salido (2001) reports estimates of between 0.67 and 0.92 for Europe.
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Figure H.1: Priors and Posteriors (Preferences, Production, and Monetary Policy)
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Figure H.2: Priors and Posteriors (Productivity, Markup, and Financial Shocks)
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Table H.3: Results With Country-Specific Steady-State Productivity Growth

Panel A: Five Country

Mean Cross-Country Correlation

GDP Growth— Consumption

Model GDP Growth Inflation Inflation Growth
Benchmarks

Al. Data 0.39 0.45 0.25 0.18
A2. Baseline 0.39 0.45 0.25 —0.01
A3. No Trade (Re-estimated) 0.39 0.45 0.25 0.39
Role of Trade

A4. No Trade (Counterfactual) 0.10 0.31 0.14 0.10
A5. Infinite Labor Elasticity (n = 0) —0.04 0.19 0.08 —0.04
A6. Financial Autarky (7 = 10°) —0.10 0.10 0.01 0.15
Role of Country-Specific Shocks

A7. Monetary Shocks Only 0.30 0.06 0.05 —0.10
A8. TFP and Markup Shocks Only 0.12 —0.00 0.10 0.04
A9. Financial Shocks Only —-0.11 —0.20 —0.05 —0.17

Alternative Mechanisms
A10. Flexible Price, Financial Autarky,

Country-Specific TFP Shocks Only 0.12 0.05 0.05 0.12
A11. No Materials (1 —~ =0) 0.30 0.42 0.21 0.10
A12. Symmetric Monetary Policy 0.39 0.47 0.27 —0.02

Panel B: Two Country

Mean Cross-Country Correlation
GDP Growth- Consumption
Model GDP Growth Inflation Inflation Growth
B1. Data 0.56 0.72 0.35 0.49
B2. Baseline 0.56 0.72 0.35 0.57
B3. No Trade (Counterfactual) 0.59 0.72 0.37 0.59

Panel C: Model Validation Moments

No Trade No Trade
Moment Data Baseline  (Re-estimated) (Counterfactual)
Targeted
1. autocorr(Aey) 0.35 0.35 0.35 0.57
2. std(Aey) 3.61 3.61 3.61 3.29
Untargeted
3. std(AC,) 0.66 1.05 0.74 0.99
4. corr(ACy, AY,) 0.56 0.66 1.00 1.00
5. corr(AC, — ACys i, Aey) 0.19 0.04 -0.03 0.14
6. Fama Coefficient -1.10 —-1.83 —0.89 —1.43

Notes: All correlations in Panels A and B are averaged across country pairs; all moments in Panel C are averaged
across countries.
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main text, which in turn dictates the response of monetary policy and associated spillovers when a
shock hits a given country.

Panel C of Table H.3 presents the same set of model validation moments as Table 3 in the main
text. Overall, the fit is relatively similar except for the Backus and Smith (1993) correlation in line

5, where the estimated model now undershoots the empirical correlation by a greater degree.

Role of the Great Recession: Given the prominence of the Great Recession during our sample
period and the role of trade the literature has found for the period (e.g., Bems, Johnson, and Yi,
2013; Eaton, Kortum, Neiman, and Romalis, 2016; Mukoyama, Nakakuni, and Nirei, 2024), it is
an important data point for our estimation. Nevertheless, a natural question is whether there was
something particular about the distribution of shocks during this period that is driving our results.

We first check if demand shocks were particularly prominent during the Great Recession. To
that end, we take the smoothed shocks from our model, normalize them to mean zero and standard
deviation one (so that their scales are comparable), and plot a 4-quarter moving average of the
absolute values of these standardized shocks. This represents a smoothed path for the size of the
shocks, shown in Figure H.4.

Two key observations emerge. First, while there are large shocks during the Great Recession,
these are not limited to country-specific demand (monetary or forward guidance) shocks. Instead,
the model finds spikes in the size of global shocks as well as TFP and markup shocks during this
period. Second, There are spikes in demand shocks outside the Great Recession, such as for Japan
around 2014. Therefore, the Figure H.4 suggests that our results are not driven solely by an outsized
role of country-specific demand shocks during the Great Recession.

As a further check, we reproduce Panel A of Table 4 when we exclude the Great Recession
observations in our counterfactuals. We keep all parameters unchanged from the baseline estimation
in the main text. Thus, any deviations from the full sample can be traced back to differences in
the shock distributions for different subsamples.

The results in Table H.4 reinforce the message that our results are not reliant on a specific
composition of shocks during the Great Recession period. Specifically, we continue to find a large
role for trade, with GDP correlations becoming slightly negative and inflation correlations falling by
almost 30 percent when we shut down trade. Moreover, the subsequent counterfactuals support the
mechanisms that we have emphasized—the correlations fall substantially without knock-on effects
(line 5) and financial integration (line 6). Each set of country-specific shocks on their own (lines
7 to 9) imply relatively similar cross-country correlations to the baseline in Table 4 of the main
text. Finally, we find that materials (line 11) and asymmetric monetary policy (line 12) are not the
central forces driving the cross-country correlations, and instead that the cross-country correlations
turn negative once we shut down price rigidity, financial integration, and non-TFP shocks.

While the degree of comovement in the data (line 1) falls once we exclude the Great Recession,

the numbers are similar to line A3 of Table A.6, where we excluded the Great Recession but
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Figure H.4: Relative Size of Shocks Over Sample Period
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included a longer sample period and larger panel of countries. In that sense, the comovement
across the five regions we use for estimation does not substantially differ from the broader data.
In addition, some of the decline in comovement could originate from smaller global shocks outside
the Great Recession. Indeed, in Figure H.4, we find that all the global shocks spike in size around
the Great Recession (to different degrees and with slightly different timing). Moreover, in Table
H.4 the average cross-country correlations fall more in percentage terms when we shut down trade
than in our baseline that included the Great Recession (line 4 of Table H.4 versus line A4 of Table
4 of the main text). Finally, we note that cross-country comovement in GDP growth and inflation
has been of interest to the literature even prior to the Great Recession; see references in footnote

1 in the main text.
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Table H.4: Counterfactuals Outside the Great Recession (2007Q4-2009Q2)

Mean Cross-Country Correlation

GDP Growth- Consumption

Model GDP Growth Inflation Inflation Growth
Benchmarks

1. Data 0.15 0.25 0.02 0.11
2. Baseline 0.15 0.25 0.02 —0.09
3. No Trade (Re-estimated) 0.15 0.25 0.02 0.15
Role of Trade

4. No Trade (Counterfactual) —0.07 0.18 —-0.01 —0.07
5. Infinite Labor Elasticity (n = 0) —0.09 0.02 —0.03 —0.12
6. Financial Autarky (7 = 10°) —0.15 0.03 —0.05 —0.05
Role of Country-Specific Shocks

7. Monetary Shocks Only 0.29 —0.08 0.06 —0.11
8. TFP and Markup Shocks Only 0.04 0.23 —0.07 —0.00
9. Financial Shocks Only -0.13 —0.04 —0.08 —0.15

Alternative Mechanisms
10. Flexible Price, Financial Autarky,

Country-Specific TFP Shocks Only —0.08 -0.14 —0.08 —0.08
11. No Materials (1 — v = 0) 0.10 0.25 —0.01 —0.02
12. Symmetric Monetary Policy 0.14 0.22 0.01 —0.09

Notes: All correlations averaged across country pairs.
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