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The international business cycle exhibits 
two prominent features. The first is significant 
positive comovement among countries. Figure 
1 illustrates this by plotting the GDP growth 
rates for the G-7 countries. The tendency of 
GDP growth rates to move together is evident. 
Second, country pairs that are more closely 
linked through trade in goods and multina-
tional production exhibit greater comovement. 
Figure 2 illustrates this with a scatterplot of the 
GDP correlation and the bilateral trade inten-
sity for a sample of country pairs. 

While the empirical literature has doc-
umented these relationships in the aggre-
gate data, the reasons behind them are not 
well understood. There are two open ques-
tions. First, to what extent are these regulari-
ties due to transmission of shocks across coun-
tries, rather than simply correlated shocks? 
Second, what types of shocks — technology 
shocks or demand shocks — drive international 
comovement?

My collaborators and I take a fresh look 
at the international business cycle using recent 
insights from macroeconomics and newly 
available datasets. A central premise of our 
research program is that measuring and model-
ing shocks at the micro level (to firms and sec-
tors) is essential for understanding the macro 
consequences of globalization. Our ultimate 
goal is to provide a unified perspective on busi-
ness cycle comovement at the micro and aggre-
gate levels. 

Transmission vs. Common Shocks

In our first project on this topic, Julian di 
Giovanni and I explore the trade-comovement 
relationship at the industry, rather than aggre-
gate, level.1 Industry-level data have two main 
advantages for studying comovement. 

First, sector-country-pair panel data per-
mit the inclusion of set country pair fixed 
effects to control for aggregate common shocks 
that plague the interpretation of estimates 
based on cross-country data. As a result, our 
approach provides much more robust evidence 

on transmission of shocks. 
Second, sector-level data permit a more 

precise measurement of input linkages. We 
use input-output matrices to gauge the inten-
sity with which individual sectors use each 
other as sources of intermediate inputs in pro-
duction. We then investigate whether input 
linkages across industries can help explain 
the impact of international trade on comove-
ment. This provides evidence on transmission 
through a particular channel: the use of inter-
mediate inputs in production. 

Our main finding is that vertical linkages 
are an important driver of the trade-comove-
ment relationship: Bilateral international 
trade increases comovement significantly 
more in cross-border industry pairs that use 
each other as sources of intermediate inputs. 
Our estimates imply that these vertical produc-
tion linkages account for some 30 percent of 
the total impact of bilateral trade on the busi-
ness cycle correlation.

Di Giovanni, Isabelle Méjean, and I then 
go to the firm level to better understand the 
role of international linkages in comovement.2 
We use data covering the universe of French 
firm-level value-added, destination-specific 
imports and exports, and cross-border own-
ership from 1993 through 2007. Observing 
cross-border links at the firm level allows us 
to establish with forensic precision the role of 
each type of trade and multinational relation-
ship in cross-border comovement. In addition, 
because we have data on many firms selling to 
multiple countries, our estimation can include 
both firm and country effects. This allows us 
to show that trade and multinational linkages 
are indeed a source of transmission of shocks, 
rather than simply a stand-in for the presence 
of common shocks. 

At the firm level, our main finding is that 
firms directly connected to foreign countries 
through trade or multinational linkages are 
more correlated with those countries, even after 
controlling for common shocks. At the macro 
level, we highlight the consequences of hetero-
geneity across firms in both size and the extent 

of international linkages. Larger firms are more 
likely to trade internationally and to own affili-
ates in foreign countries. Indeed, in most coun-
tries, international trade flows are dominated 
by a handful of large firms. It is a natural conjec-
ture that these large, internationally connected 
firms matter for cross-border comovement. We 
compute the change in the aggregate correla-
tion between France and each foreign coun-
try that would occur if direct linkages at the 
firm level disappeared. To do this, we combine 
the regression-based estimates of the change in 
the correlation at the firm level with firm-level 
weights. If direct linkages at the firm level were 
severed, the aggregate correlation would fall by 
0.098 on average in our sample of ten partner 
countries. This is a non-negligible change rela-
tive to the average correlation between France 
and its main trading partners — 0.291 — over 
this period. 

Javier Cravino and I focus on how multi-
national firms contribute to the transmission 
of shocks across countries.3 We use Orbis, a 
firm-level database that covers several million 
firms operating in 34 countries over the period 
2004–12. The key feature of the dataset is that 
it contains information on domestic and for-
eign ownership. This information allows us to 
study micro-level cross-country comovement 
between the different parts of multinational 
corporations. At the same time, the data cover 
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the bulk of economic activity in our sample of 
countries, making it possible to aggregate the 
firm-level results and derive their implications 
for aggregate comovement. 

We document two novel empirical pat-
terns. First, foreign affiliate and headquarters 
sales exhibit strong positive comovement: 10 
percent growth in headquarters sales is associ-
ated with 2 percent growth in the sales of the 
affiliate. Second, shocks to the source country 
account for a significant fraction of the variation 
in sales growth at the source-destination level. 

We propose a parsimonious quantitative 
model to interpret these findings and to eval-
uate the role of multinational firms for inter-
national business cycle transmission. For the 
typical country, foreign shocks transmitted by 
all foreign multinationals account for about 
10 percent of aggregate productivity shocks. 
However, since bilateral multinational produc-
tion shares are small, interdependence between 
most individual country pairs through this 
channel is minimal. Our results do reveal sub-
stantial heterogeneity in the strength of this 
mechanism, with the most integrated countries 
significantly more affected by foreign shocks. 

While most work on the international 
business cycle focuses on comovement in quan-
tities, we can gain additional insight by study-
ing comovement in prices. Inflation rates are, if 
anything, even more synchronized across coun-

tries than GDP. The open question regarding 
inflation synchronization is the same as that for 
output synchronization: Is it driven by com-
mon shocks or by transmission of inflationary 
shocks across countries? Raphael Auer, Philip 
Sauré, and I investigate whether inflation syn-
chronization is due to propagation of price 
shocks through input linkages.4 We assem-
ble a multi-country, industry-level dataset that 
combines information on monthly sector-level 
Producer Price Indices (PPI) and exchange 
rates with international and domestic input-
output linkages. 

We use these data to recover the cost 
shocks that are consistent with observed price 
dynamics and the global network of input-
output trade. We then compare the extent of 
global synchronization in observed PPI and 
the recovered cost shock series, and attribute 
the difference to the impact of linkages. We 
find that input linkages contribute substan-
tially to inflation synchronization across coun-
tries, accounting for about half of the global 
component of PPI inflation.

Building on the theme of transmission of 
price shocks, Cravino and I study a particularly 
important type of price shock: large exchange-
rate changes.5 Our main interest is gauging the 
distributional impact of large devaluations. The 
main insight combines two observations. First, 
devaluations lead to large changes in relative 

prices. Second, consumers at different points 
on the income distribution have different con-
sumption baskets. Poor households spend rela-
tively more on tradable product categories, and 
consume lower-priced varieties within catego-
ries. Changes in the relative price of tradables 
and of lower-priced varieties will then affect the 
cost of living of low-income and high-income 
households differentially. We quantify these 
effects following the 1994 Mexican devalua-
tion and show that they can have large distri-
butional consequences. Two years post-devalu-
ation, the cost of living for the bottom income 
decile rose 1.48 to 1.62 times more than for the 
top income decile. Thus, in the case we study, 
the devaluation was strongly anti-poor.

TFP vs. Non-Technology Shocks

The second open question in the inter-
national business cycle literature is whether 
comovement is driven by total factor produc-
tivity (TFP) shocks or non-technology (some-
times called “demand”) shocks. The challenge 
is to separately identify and measure tech-
nology and non-technology shocks. Nitya 
Pandalai-Nayar and I propose a novel identi-
fication scheme for a non-technology business 
cycle shock, which we label “non-technology 
expectations” (NTE).6 This is a shock that 
moves expectations of economic activity but 
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What determines a child’s success? We 
know that family matters — children from 
higher socioeconomic status families do 
better in school, get more education, and 
earn more. 

However, even beyond that, there is 
substantial variation in success across chil-
dren within families. This has led research-
ers to study factors that relate to within-
family differences in children’s outcomes. 
One that has attracted much interest is the 
role played by birth order, which varies sys-
tematically within families and is exoge-
nously determined.

While economists have been inter-
ested in understanding human capital 
development for many decades, compel-
ling economic research on birth order is 
more recent and has largely resulted from 
improved availability of data. Early work 
on birth order was hindered by the strin-
gent data requirements necessary to con-
vincingly identify the effects of birth order. 
Most importantly, one needs information 
on both family size and birth order. As there 
is only a third-born child in a family with 
at least three children, comparing third-
borns to firstborns across families of differ-
ent sizes will conflate the birth order effect 
with a family size effect, so one needs to be 
able to control for family size. Additionally, 
it is beneficial to have information on mul-
tiple children from the same family so that 
birth order effects can be estimated from 
within-family differences in child outcomes; 
otherwise, birth order effects will be con-
flated with other effects that vary systemati-
cally with birth order, such as cohort effects. 
Large Scandinavian register datasets that 
became available to researchers beginning 
in the late 1990s have enabled birth order 
research, as they contain population data on 
both family structure and a variety of child 
outcomes. Here, I describe my research with 
a number of coauthors, using these data to 
explore the effects of birth order on out-
comes including human capital accumula-
tion, earnings, development of cognitive 
and non-cognitive skills, and health.

Birth Order and Economic Success

Almost a half-century ago, economists 
including Gary Becker, H. Gregg Lewis, 
and Nigel Tomes created models of quality-
quantity trade-offs in child-rearing and used 
these models to explore the role of family in 
children’s success. They sought to explain an 
observed negative correlation between fam-
ily income and family size: if child quality 
is a normal good, as income rises the family 
demands higher-quality children at the cost 
of lower family size.1 

However, this was a difficult model 
to test, as characteristics other than fam-
ily income and child quality vary with fam-
ily size. The introduction of natural experi-
ments, combined with newly available large 
administrative datasets from Scandinavia, 
made testing such a model possible.

In my earliest work on the topic, Paul 
Devereux, Kjell Salvanes, and I took advan-
tage of the Norwegian administrative data-
set and set out to better understand this 
theoretical quantity-quality tradeoff. 2 It 
became clear that child “quality” was not a 
constant within a family — children within 
families were quite different, despite the 
model assumptions to the contrary. Indeed, 
we found that birth order could explain a 
large fraction of the family size differential 
in children’s educational outcomes. Average 
educational attainment was lower in larger 
families largely because later-born children 
had lower average education, rather than 
because firstborns had lower education in 
large families than in small families. We 
found that firstborns had higher educa-
tional attainment than second-borns who 
in turn did better than third-borns, and so 
on. These results were robust to a variety of 
specifications; most importantly, we could 
compare outcomes of children within the 
same families. 

To give a sense of the magnitude of these 
effects: The difference in educational attain-
ment between the first child and the fifth 
child in a five-child family is roughly equal 
to the difference between the educational 

is unrelated to productivity. We then estimate 
the international transmission of three iden-
tified shocks — surprise TFP, news of future 
TFP, and NTE — from the United States to 
Canada. 

The U.S. non-technology shock produces 
a business cycle in the U.S., with output, hours, 
and consumption rising following a positive 
shock, and accounts for the bulk of U.S. short-
run business cycle fluctuations. The non-tech-
nology shock also has a significant impact on 
Canadian macro aggregates. In the short run, it 
is more important than either the surprise TFP 
or the news of future TFP shocks in generating 
business cycle comovement between the U.S. 
and Canada, accounting for over 40 percent of 
the forecast error variance of Canadian GDP 
and over one-third of the variation in Canadian 
hours, imports, and exports. 

Next, we extend the analysis to multiple 
countries and sectors.7 Using industry-level 
data on 30 countries over up to 28 years, we 
develop estimates of utilization-adjusted TFP 
shocks, and an approach to infer non-tech-
nology shocks. We then set up a quantitative 
model calibrated to the observed international 
input-output and final-goods trade data, and 
use it to assess the contribution of both tech-
nology and non-technology shocks to inter-
national comovement. We show that unlike 
the traditional Solow residual, the utilization-
adjusted TFP shocks are virtually uncorrelated 
across countries. Transmission of TFP shocks 
across countries also cannot generate notice-
able comovement in GDP in our sample of 
countries. By contrast, non-technology shocks 
are highly correlated across countries, and the 
model simulation with only non-technology 
shocks generates substantial GDP correlations. 

Taking Stock

What have we learned from this research 
program? First, firm- and sector-level data are 
the right place to measure transmission of 
shocks across countries. In the micro data, evi-
dence of transmission is pervasive. Whether 
transmission estimated at the micro level leads 
to substantial comovement in the macro aggre-
gates is somewhat less certain, and depends on 
the details of how shocks are propagated and 
on the general equilibrium mechanisms. 

Second, non-technology shocks are much 
more important for international comovement 

than technology shocks, both because they 
are transmitted across countries to a greater 
extent, and because they are more correlated 
across countries than TFP shocks. Our main 
takeaway is that in order to understand inter-
national comovement, it is essential to both 
model and measure non-TFP shocks.
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