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Appendix A Intensive and Extensive Margins

This appendix decomposes the growth rate of aggregate value added into the intensive and
extensive components, and shows that the bulk of the aggregate business cycle comovement
between France and its main trading partners is accounted for by the intensive margin. The
intensive component at date t is defined as the growth rate of value added of firms that
had positive value added in both year t and year t− 1. The extensive margin is defined as
the contribution to total value added of the appearance and disappearance of firms. The
log-difference growth rate of total value added can be manipulated to obtain an (exact)
decomposition into intensive and extensive components:
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xft − ln
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(A.1)

where It/t−1 is the set of firms active in both t and t−1 and πt,t (πt,t−1) is the share of value
added produced by this intensive sub-sample of firms in period t (t − 1). Entrants have a
positive impact on growth while exiters push the growth rate down, and the net impact is
proportional to the share of entrants’/exiters’ value added in aggregate value added.1

Using equation (A.1), aggregate correlation between France and C can be written as

ρ (γ̃At, γCt) =
σA
σ̃A

ρ (γAt, γCt) +
σπ
σ̃A

ρ

(
ln

πt,t
πt,t−1

, γCt

)
, (A.2)

where σπ is the standard deviation of the extensive margin component of equation (A.1),
σA is the standard deviation of the intensive margin growth rate γAt, and σ̃A is the standard
deviation of the overall growth rate γ̃At.

Thus, aggregate comovement is simply additive in the correlations of the intensive and
the extensive margins. Table A9 presents the decomposition. On average, the intensive
margin accounts for about 90% the overall correlation. Figure A1 plots the aggregate cor-
relations against the intensive and the extensive margin components, together with the
45-degree line in each case. It is clear that the variation in the business cycle correlation
between France and its trading partners is much better accounted for by the intensive mar-
gin component. The cross-sectional correlation between the overall and intensive margins
(Figure A1a) is 0.96. By contrast, the variation in the extensive margin correlation across
countries is smaller, and does not explain nearly as well the cross-section of comovement
between France and other countries (Figure A1b).

1This decomposition follows the same logic as the decomposition of price indices proposed by Feenstra
(1994).
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Table A2. Directly Connected and Not Directly Connected Firms

Panel A: Manufacturing Sector

Directly Connected Not Directly Connected
Country No. Combined Mean No. Combined Mean

firms share ρ(γft, γCt) firms share ρ(γft, γCt)

Belgium 43,270 0.887 0.068 96,786 0.113 0.031
Brazil 9,854 0.601 0.000 130,202 0.399 -0.016
China 17,447 0.689 -0.051 122,609 0.311 -0.049
Germany 42,425 0.889 0.060 97,631 0.111 0.024
Italy 40,417 0.874 0.082 99,639 0.126 0.060
Japan 16,782 0.697 -0.036 123,274 0.303 -0.043
Netherlands 31,849 0.847 0.083 108,207 0.153 0.051
Spain 36,663 0.857 0.035 103,393 0.143 0.016
United Kingdom 33,373 0.854 0.057 106,683 0.146 0.033
United States 29,697 0.810 0.065 110,359 0.190 0.047

Average 30,178 0.800 0.036 109,878 0.200 0.015

Panel B: Non-manufacturing Sector

Directly Connected Not Directly Connected
Country No. Combined Mean No. Combined Mean

firms share ρ(γft, γCt) firms share ρ(γft, γCt)

Belgium 73,570 0.501 0.035 770,722 0.499 0.004
Brazil 10,448 0.282 -0.025 833,845 0.718 -0.038
China 30,440 0.392 -0.074 813,852 0.608 -0.069
Germany 69,511 0.501 0.028 774,781 0.499 -0.009
Italy 68,300 0.480 0.054 775,992 0.520 0.023
Japan 23,737 0.373 -0.048 820,555 0.627 -0.062
Netherlands 52,700 0.466 0.053 791,592 0.534 0.007
Spain 59,192 0.456 0.027 785,100 0.544 0.000
United Kingdom 53,360 0.484 0.038 790,932 0.516 0.019
United States 53,075 0.504 0.060 791,217 0.496 0.043

Average 49,433 0.444 0.015 794,859 0.556 -0.008

Notes: This table reports the features of directly connected and not directly connected firms for each
partner country. The columns report the number of firms, their combined share in aggregate value added
(averaged across years), and the mean correlation between firm value added growth and the foreign country’s
GDP growth.
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Table A6. Estimation Results, Taking Indirect Linkages into Account

(1) (2) (3) (4)
Panel A: Manufacturing Sector Panel B: Non-manufacturing Sector

Dep. Var: ρ (γft, γCt)
Importer 0.007∗∗∗ 0.007∗∗∗ 0.012∗∗∗ 0.012∗∗∗

(0.002) (0.001) (0.001) (0.001)
Exporter 0.004∗∗ 0.005∗∗∗ 0.004∗∗∗ 0.006∗∗∗

(0.002) (0.002) (0.001) (0.001)
French Multinational 0.002 0.006 0.014 0.010

(0.013) (0.013) (0.011) (0.010)
Affiliate of a Foreign MNE 0.011∗∗∗ 0.011∗∗∗ 0.013∗∗∗ 0.010∗∗∗

(0.004) (0.004) (0.003) (0.003)
DSf,j,C 0.226∗∗∗ 0.100∗∗∗ 0.146∗∗∗ -0.066∗∗∗

(0.028) (0.032) (0.026) (0.031)
USf,j,C 0.319∗∗∗ 0.150∗∗ -0.053∗∗∗ 0.036∗∗

(0.032) (0.076) (0.007) (0.016)

Observations 1,224,130 1,224,130 6,738,360 6,738,340
Adjusted R2 0.286 0.288 0.286 0.288
Firm FE Yes Yes Yes Yes
Country FE Yes No Yes No
Country×Sector FE No Yes No Yes
# of Xing links 202,313 202,313 206,580 206,571
# of Ming links 216,346 216,346 363,864 363,858
# of Affiliates 7,086 7,086 17,216 17,216
# of HQ links 815 815 2,240 2,240
# of Firm FEs 122,413 122,413 673,836 673,834
# of Country FEs 10 10
# of Country×Sector FEs 600 490

Notes: Standard errors clustered at the firm level. ∗∗∗: significant at the 1% level; ∗∗: significant at the 5%
level; ∗: significant at the 10% level. This table reports the results of estimating (7) for the manufacturing
sector in Panel A and the non-manufacturing sector in Panel B. The independent variables are binary
indicators for whether the firm imports from a country, exports to it, is an affiliate of a multinational firm
from that country, or is a French multinational with affiliates in that country. The downstream indirect
linkage indicator DSf,j,C is defined in (5). The upstream indirect linkage indicator USf,j,C is defined in (6).
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Table A7. Aggregate Correlations: Contributions of Direct and Indirect Terms

Panel A: Manufacturing Sector
Country ρA Directly Not Directly

(observed) Connected Connected

Belgium 0.935 0.795 0.140
Brazil 0.177 0.165 0.013
China -0.190 -0.142 -0.048
Germany 0.695 0.550 0.144
Italy 0.718 0.574 0.144
Japan 0.166 0.154 0.012
Netherlands 0.718 0.575 0.142
Spain 0.673 0.550 0.123
United Kingdom 0.435 0.416 0.019
United States 0.509 0.442 0.067

Average 0.484 0.408 0.076

Panel B: Non-manufacturing Sector
Country ρA Directly Not Directly

(observed) Connected Connected

Belgium 0.490 0.235 0.255
Brazil -0.499 -0.371 -0.128
China -0.663 -0.418 -0.245
Germany 0.482 0.237 0.245
Italy 0.446 0.214 0.232
Japan -0.382 -0.294 -0.088
Netherlands 0.452 0.281 0.171
Spain 0.823 0.442 0.380
United Kingdom -0.257 -0.119 -0.138
United States 0.221 0.187 0.034

Average 0.111 0.039 0.072

Notes: This table reports the results of decomposition in (8) separately for the manufacturing (Panel A)
and non-manufacturing (Panel B) sectors. The first column reports the actual correlation in the data.
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Table A9. Contribution of Intensive and Extensive Margins to Overall Aggregate Corre-
lation

Country ρ (γ̃At, γCt) Intensive Extensive
(observed) (share) (share)

Belgium 0.674 1.030 -0.030
Brazil -0.305 0.808 0.192
China -0.684 0.731 0.269
Germany 0.379 1.552 -0.552
Italy 0.591 0.977 0.023
Japan -0.224 0.748 0.252
Netherlands 0.469 1.207 -0.207
Spain 0.733 1.094 -0.094
United Kingdom 0.193 0.045 0.955
United States 0.524 0.651 0.349

Average 0.235 0.884 0.116

Notes: This table presents the correlation of combined aggregate value added (intensive plus extensive
margins), and the share of aggregate correlation due to the intensive and the extensive margins.

12



Figure A1. Overall Correlations and the Intensive and Extensive Margins
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Notes: The top panel presents the scatterplot of the overall (intensive plus extensive) correlation against
the intensive margin correlation. The bottom panel presents the scatterplot of overall and the extensive
margins. The 45-degree line is added to both plots.
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