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ABSTRACT
This study uses quarterly data for a group of advanced and emerging market economies to study the role of TFP
correlations between the US and the Rest of the World. Following Bosworth and Collins [1], Solow residuals are
constructed to proxy for TFP shocks. Then, bilateral correlations with the US are calculated. Recent theoretical
studies have emphasized the importance of TFP shock correlations for portfolio choice. The data suggests that
the correlations are indeed very volatile and drop sharply during recessions. Arellano-Bond [2] regressions suggest that US Recessions are associated with a drop in cross-country productivity correlations in the medium and
long term intervals.
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1. Introduction
This paper describes and analyzes the co-variation of
TFP (Total Factor Productivity) residuals between US
and a group of advanced and emerging market economies as measured by the Solow residuals. This research
is motivated by influential work in macroeconomics that
views productivity shocks as an important source of
economic fluctuations (Backus, Kydland and Kehoe [3]).
Heathcote and Perri [4] show that, in addition to shocks,
co-movement of productivity processes across countries
is a determinant of portfolio choice and business cycle
co-movement. Other influential studies have emphasized
the role of global and country-specific productivity shocks
for current account (Glick and Rogoff [5], Iscan [6]). In
response, a growing number of studies have employed
dynamic factor models to analyze global and regional
linkages across countries that affect the co-movement of
business cycles (see Hirata and Kose [7] for an extensive
review and application of this methodology). This study
uses quarterly data to construct TFP correlations between
US and a number of industrial economies and emerging
OPEN ACCESS

markets and can be seen as complementary to that literature1.
The results show that TFP co-movements between US
and other countries exhibit quite a lot of variability in the
short and medium term suggesting that they are indeed
an important consideration for business cycle analysis.
During normal times, TFP co-movement with advanced
economies is not very different from the one with
emerging markets. Productivity correlations drop sharply
for both groups of countries during recessions. This may
explain the lower co-movement in emerging markets
during the 90’s, a period marked by sovereign debt and
currency crises. Regression analysis shows that recessions in the US are associated with lower co-movement
of TFP residuals for the countries on the sample.
The rest of the paper is organized as follow. Section II
describes the data and explains how productivity correlations were constructed. Section II proposes a framework
1

Kollman [8] uses a similar methodology to calculate annual sectoral
productivity correlations within regions in the US and compare it with
cross-country sectoral productivity co-movement.
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for empirical analysis and Section IV discusses the results. In the end, we summarize the findings of the paper
and propose a few avenues for future research.

2. Data
The data used in this study comes mainly from IFS statistics and in the case of employment also implemented
with data from ILO2 and covers the period 1983q12010q4. Solow residuals are used as a proxy for TFP
shocks. To construct the Solow residuals we follow
Bosworth and Collins [1] who estimate the productivity
shock from a Cobb-Douglas production as below:

Yt = At K t α ( Lt H t )

(1)

H t = 1.07 st

(2)

1−α

where,

denotes human capital and st stands for years of
schooling. The data for education comes from Barro and
Lee3 and 7% represents the returns to education used
widely in the literature4. Labor is denoted by Lt and the
data comes from IFS and ILO. Capital stock follows:
K=
K t −1 (1 − δ ) + I t
t

(3)

where I t denotes investment and δ depreciation.
Capital stock is constructed using Nehru and Dhareshwar
[10], a World Bank study that calculates the capital stock
for a group of countries. We extend the series until
2010q4 and use quarterly investment data from IFS to
calculate the quarterly capital stock5. Depreciation is
assumed constant at 5 percent and the labor and capital
shares are assumed 0.65 and 0.35 respectively6. Table 1
reports the mean and standard deviations of TFP resi-
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duals in our sample. The data show great similarity on
averages between emerging markets and advanced
economies. On the other hand, it can be seen that constructed TFP residuals are more volatile for emerging
markets. Table 2 compares decade averages of crosscountry productivity correlations with the US for all
countries in the sample and also across groups of countries (EM vs AM). The sample changes from decade to
decade because of limited data availability in the earlier
years so we report the number of countries available in
the sample for each decade. The data show that in the
90’s, a period marked by crises in the emerging markets
group, the productivity correlations between US and advanced economies was much larger than the one for
emerging markets. Both groups seem to be similarly correlated with the US during the last decade.
Table 3 reports non-overlapping 5 year averages of
the TFP co-movement between US and the two groups of
countries. Standard errors are reported in square brackets
and “**” denote statistical difference at 5 percent between
the two groups. The data shows that the correlation with
the advanced group has been pretty much stable over
time, and has experienced a sharp drop in the last period,
which corresponds with the Great Recession of 2008.
There is also a slight drop right after the recession of
1991 and after the recession of 2001. The TFP comovement with the group of emerging markets has been
more volatile with a sharp drop in the second half of the
90’s as well as during the Great Recession. This table
also shows that the correlation of productivities of the US
and emerging markets and advanced economies has been
very similar, except for periods of high turmoil.
Figures 1-5 depict the evolution of 3, 5 and 10 year
Table 1. TFP statistics.

2

Countries included in the study are Argentina, Australia, Austria,
Belgium, Brazil, Canada, Chile, China Mainland, Colombia, Costa
Rica, Denmark, Ecuador, Finland, France, Germany, Greece, Indonesia
Ireland, Israel, Italy, Japan, Korea, Malaysia, Mexico, Netherlands,
New Zealand, Norway, Peru, Philippines, Portugal, Singapore, Spain,
South Africa, Sweden, Switzerland, Taiwan, Thailand, Turkey, UK,
US, Uruguay, Venezuela. The choice of countries was dictated by data
availability and the sample of developing countries is quite limited in
the earlier years. For a list of EM and AM see Kose, Prasad and Terrones [9].
3
Barro and Lee data is not available at quarterly frequency, but we
interpolate the data since the country’s schooling years is unlikely to
change from quarter to quarter.
4
See Bosworth and Collins [1] for a discussion of the growth regressions literature.
5
IFS reported data for real output and investment need to be adjusted to
a common base year before being used together with the available
capital stock data. IFS reported CPI index was used to bring the data to
a common base year.
6
Labor and capital shares are shown to have remained constant in the
literature. Gollin [11] argues that, once corrected for self-employment
income, capital income shares are in fact remarkably similar across
countries and stable over time within countries. Cross-country data on
depreciation rates is not available for our sample of countries and we
follow Bosworth and Collins [1] in assuming a 5 percent depreciation
rate for all countries.
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All (n = 2921)

EM (n = 797)

AM (n = 2124)

Mean

St Dev

Mean

St Dev

Mean

St Dev

4.99

2.1

4.98

2.8

4.99

1.7

Ln ( A )

Note: EM—emerging markets, AM—advanced markets.

Table 2. Productivity shock correlations with US—decade
averages.

Productivity
Shock
Correlations
between US
and ROW
(averages)

80’s

90’s

00’s

All
Countries

0.58
(n = 22)
[0.55]

0.55
(n = 37)
[0.61]

0.54
(n = 42)
[0.32]

Advanced

0.68
(n = 19)
[0.44]

0.67
(n = 24)
[0.54]

0.56
(n = 25)
[0.31]

Emerging

0.06
(n = 3)
[0.91]

0.33
(n = 13)
[0.68]

0.53
(n = 17)
[0.33]

Note: number of countries in the sample in parenthesis and standard deviations in square brackets.
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Table 3. Productivity shock correlations with US—5 year
correlations.
Average TFP
Correlation
Emerging
Economies

Average TFP
Correlation
Advanced
Economies

Q1-1986-Q4-1990

0.59 [0.22]

0.62 [0.12]

Q1-1991-Q4-1995

0.73 [0.06]

0.61 [0.13]

Q1-1996-Q4-2000
Q1-2001-Q4-2005
Q1-2006-Q4-2010

0.17 [0.15]

**

0.63 [0.09]
0.15 [0.08]

**

0.65 [0.13]
0.63 [0.11]
0.38 [0.08]
Denotes 5

Figure 3. Productivity shock correlations with US—AM. a:
Rolling windows at 3, 5 and 10 year frequencies for Advanced Markets (AM). The shaded areas denote recessions
in the US.

Figure 1. Productivity shock correlations with US—all. a:
Rolling windows at 3, 5 and 10 year frequencies for all
countries in the sample. The shaded areas denote recessions
in the US.

Figure 4. Productivity Shock Correlations with US, 3-year.
a. Rolling windows at 3 year frequency for EM and AM.
The shaded areas denote recessions in the US.

Note: numbers in square brackets report standard deviations.
percent statistical difference among the two groups.

**

Figure 2. Productivity shock correlations with US—EM. a:
Rolling windows at 3, 5 and 10 year frequencies for
Emerging Markets (EM). The shaded areas denote recessions in the US.

moving averages across time for TFP co-movements
between US and the groups of emerging markets and
developing economies.
Shaded areas show US recessions. First, we notice a
lot of volatility in these correlations. The volatility is
more noticeable for 3 and 5 year moving averages and
less so for 10 year ones. Still, even for the 10 year period
we can see that the correlation decreased from 0.7 in mid
90’s to almost 0.5 right after the recession of 2001 and
OPEN ACCESS

Figure 5. Productivity shock correlations with US, 5-year. a:
Rolling windows at 5 year frequency for EM and AM. The
shaded areas denote recessions in the US.

then moving up again to above 0.7 during the latest boom,
before falling again to 0.5 after the Great Recession
(Figure 1). Figures 2 and 3 show the evolution of these
correlations at different frequencies for the groups of
emerging markets and advanced economies. The sharp
drop associated with the latest recession for both groups
and the drop in these correlations around other recessions
in the US call for further investigation in establishing a
link between recessions and cross country productivity
correlations. Figures 4 and 5 compare the two groups
and confirm the findings above, that except for the peTEL
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riod of the 90’s TFP co-movement between the US and
the rest of the World has been similar across different
groups of emerging and advanced economies. The next
session uses regression analysis to try to establish a link
between US recessions and productivity shock correlations.

where CorrUS ,i ,t denotes TFP correlation between US
and country i at time t . Di ,t is a dummy variable
that takes the value 1 if US is in a recession as defined by
NBER and 0 otherwise. X US ,i ,t denotes a set of controls
that include GDP growth, terms of trade (TOT) and net
bilateral flows with the US7. All independent variables
include several lags. Table 4 reports the results for the
variables and one lag (two lags for recessions), but the
results do not change with the inclusion of more lags. In
addition, given that the main concern is to introduce relevant control variables into the regression so that the
estimated impact of a recession on TFP co-movement is
not biased due to the omission of variables, two lags of
TFP correlations have been included. The panel is unbalanced and includes all the countries.
To address endogeneity due to the presence of the
lagged dependent variable among regressors and to reverse causality from correlations of productivity to the
occurrence of recessions, the equation above has been

3. Framework and Results
This section uses regression analysis to find what may
predict TFP co-movement across countries. To the best
of our knowledge, this is a first treatment of the issue
using regression analysis. To control for endogeneity and
reverse causality we employ lagged values of the dependent variables, output, terms of trade and recessions.
More specifically, we estimate the following framework:

CorrUS ,i ,t =
α i + ρ1CorrUS ,i ,t −1 + ρ1CorrUS ,i ,t − 2
+ β1 Di ,t −1 + β 2 Di ,t − 2 + δ ′ X US ,i ,t + ε i ,t
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(4)

Table 4. Regression analysis.
3-year Correlations
Corrt−1

1.466
[0.061]

Corrt−2

−0.596
[0.057]

GDP grt

GDP grt−1

TOTt

TOTt−1

***

[0.062]

1.552

***

−0.597
[0.057]

***

[0.087]

***

−0.721
[0.113]

***

1.442
[0.156]

1.423

***

−0.510
[0.150]

***

[0.101]

***

−0.497
[0.086]

***

10-year Correlations
1.457

[0.108]

***

−0.530
[0.099]

***

1.714
[0.033]

***

−0.711
[0.026]

***

1.777
[0.077]

***

−0.793
[0.098]

***

1.708
[0.116]***
−0.713
[0.129]***

−0.776

−0.728

−0.787

0.550

0.525

0.502

0.425

0.366

0.362

[0.709]

[0.736]

[0.664]

[0.290]*

[0.355]

[0.510]

[0.182]**

[0.169]**

[0.190]*

−0.421

−0.405

−0.062

0.360

0.304

0.199

0.005

−0.004

−0.068

[0.509]

[0.515]

[0.644]

[0.425]

[0.309]

[0.420]

[0.098]

[0.093]

[0.128]

0.003

0.003

0.005

0.014

0.014

0.014

0.000

0.000

0.000

[0.004]

[0.005]

[0.005]

[0.003]***

[0.001]***

[0.003]***

[0.001]

[0.001]

[0.001]

−0.008

−0.009

−0.009

−0.009

−0.009

−0.009

−0.000

−0.000

−0.000

[0.001]

[0.001]

[0.001]

−0.010

−0.012

−0.013

[0.005]
Dt−1

1.467

***

5-year Correlations

*

−0.030
[0.018]

Dt−2

[0.005]

*

−0.030

[0.006]

[0.004]

−0.022

−0.047

[0.021]

[0.028]

−0.002

−0.033

[0.012]
Net Flowst

Net Flowst−1

*

**

[0.005]*

[0.002]

***

−0.028
[0.005]

***

−0.028

[0.022]

[0.006]

***

[0.003]

***

−0.032
[0.010]

***

[0.004]

***

−0.029
[0.010]

***

[0.004]

***

[0.005]**

0.005

0.002

[0.006]

[0.007]

0.000

−0.000

0.000

[0.000]

[0.000]

[0.000]

−0.000

−0.000

−0.000

[0.000]

[0.000]**

[0.000]

0.600

0.599

0.502

−0.543

−0.494

−0.470

0.006

0.006

−0.010

[0.221]***

[0.233]**

[0.278]*

[0.176]***

[0.174]***

[0.139]***

[0.020]

[0.021]

[0.023]

Observations

1344

1344

1344

1344

1344

1344

1241

1241

1241

Countries

40

40

40

40

40

40

40

40

40

Constant

7

Other variables like employment, investment, TFP differences. Different types of flows like stocks, bonds and FDI do not change the results. The
results are available upon request.
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estimated using the Arellano-Bond estimator, which is in
essence a two-step GMM-system estimator. The two-step
GMM-system estimates (with Windmeijer standard errors [12]) are computed using lags as instruments. Given
the constructions of the dependent variable, valid instruments would be lags that are not likely to be correlated
with the error term and other controls. In the case of 3
year moving averages for example, valid instruments are
lags of more than 3 years (12 quarters)8. The significance
of the results is robust to different choices of instruments
and predetermined variables.
Table 4 presents the results of the regression analysis.
We run the regression above for 3, 5 and 10 year moving
average TFP correlations. The results show that recessions are indeed negatively associated with productivity
correlations for the 5 and 10 year moving averages. With
the 3 year moving averages the coefficient in front of the
recession variable is not significantly different from zero
at 90 percent confidence interval, but it still exhibits a
negative sign. Higher terms of trade and higher GDP are
associated with higher TFP co-movement in the 5 year
and 10 year intervals. The results are robust to inclusion
of other controls and experimenting with different lags.

4. Conclusions
This study estimates bilateral TFP correlations between
US and a group of emerging and advanced economies.
Solow residuals are used as proxies for TFP shocks and
correlations are constructed for different time periods and
as 3, 5 and 10 year moving averages. Evidence suggests
that the group of emerging markets and advanced economies are not very different, except in times of turmoil.
Indeed, time series evidence suggests that correlations
for both groups have fallen sharply when US was experiencing a recession. More formal regression analysis
suggests that US recessions are associated with lower
productivity correlations with the rest of the world.
The literature so far has considered TFP shocks and
TFP correlations as exogenous to business cycle analysis.
This study is an attempt not only to quantify these correlations, but also to understand its determinants. So far,
the analysis has focused in the US and specifically how
US recessions affect the TFP correlations with the rest of
the world. In the future, it would be interesting to also
include other countries’ specific events that may shed
more light on what affects and drives these correlations.
Very preliminary evidence suggests that financial turmoil
in emerging markets in the 90’s may be associated with
lower productivity correlations across countries.
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This paper uses the xtdpd command to preserve flexibility with the
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