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Plan for Today’s Lecture on Firm-Level Trade 

1. Trade flows: intensive and extensive margins 

2. Exporting across to multiple destinations 



Intensive and Extensive Margins in Trade Flows 

•	 With access to micro data on trade flows at the firm-level, a 
key question to ask is whether trade flows expand over time 
(or look bigger in the cross-section) along the: 

•	 Intensive margin: the same firms (or product-firms) from 
country i export more volume (and/or charge higher 
prices—we can also decompose the intensive margin into these 
two margins) to country j . 

•	 Extensive margin: new firms (or product-firms) from country i 
are penetrating the market in country j . 

•	 This is really just a decomposition—we can and should expect 
trade to expand along both margins. 

•	 Recently some papers have been able to look at this. 
•	 A rough lesson from these exercises is that the extensive 

margin seems more important (in a pure ‘accounting’ sense). 



Bernard, Jensen, Redding and Schott (2007): Exporters 
Data from US manufacturing firms. The coefficients in columns 2-4 sum (across 
columns) to those in column 1. 
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Table 6 

Gravity and Aggregate U.S. Exports, 2000 

Log of export 
Log of total Log of number of Log of number of value per 

exports value exporting firms exported products product per fir 

Log of GDP 0.98 0.71 0.52 -0.25 
(0.04) (0.04) (0.03) (0.04) 

Log of distance -1.36 -1.14 -1.06 0.84 
(0.17) (0.16) (0.15) (0.19) 

Observations 175 175 175 175 
S2 0.82 0.74 0.64 0.25 

Sources: Data are from the 2000 Linked-Longitudinal Firm Trade Transaction Database (LFTTD). 
Notes: Each column reports the results of a country-level ordinary least squares regression of the 

dependent variable noted at the top of each column on the covariates noted in the first column. Results 
for the constant are suppressed. Standard errors are noted below each coefficient. Products are defined 
as ten-digit Harmonized System categories. All results are statistically significant at the 1 percent level. 

decreasing in importer income is at first sight puzzling. One potential explanation 
involves the idea that costs of exporting depend on quantity or weight rather than 
value (for example, the costs of exporting depend on the number of bottles of wine 
rather than the quality of their contents). In this case, increases in distance or 
reductions in importer income may lead to a change in the composition of exports 
towards higher-value commodities, for which it is profitable to incur the fixed and 
variable trade costs of servicing the remote and small foreign market. The differ- 
ences in value-to-weight ratio across commodities may in turn be explained by 
differences in their quality, an idea to which we will return below. If the change in 

composition towards higher-value commodities is sufficiently large, the average 
value of exports per product per firm may be increasing in distance and decreasing 
in importer income.9 

Importing and Exporting 
The empirical literature on firms in international trade has been concerned 

almost exclusively with exporting, largely due to limitations in datasets based on 
censuses of domestic production or manufacturing. As a result, the new theories of 

heterogeneous firms and trade were developed to explain facts about firm export 
behavior and yield few predictions (if any) for firm import behavior. In most 
models, consumers purchase imports directly from foreign firms, and no interme- 
diate inputs exist-that is, firms themselves do not import. 

With the development of transactions-level trade data, information on direct 

9 These ideas relate to the so-called "Alchian-Allen hypothesis" that goods exported are on average of 

higher quality than those sold domestically (Hummels and Skiba, 2004). 

From Bernard, Andrew B., J. Bradford Jensen, et al. Journal of Economic Perspectives 21, no. 3 (2007): 105-30. 
Courtesy of American Economic Association. Used with permission. 



Bernard, Jensen, Redding and Schott (2007): Importers 
Data from US manufacturing firms. The coefficients in columns 2-4 sum (across 
columns) to those in column 1. 

126 Journal of Economic Perspectives 

Table 9 

Gravity and Aggregate U.S. Imports, 2000 

Log of total Log of number Log of import 
import of importing Log of number of value per 
value firms imported products product per firm 

Log of GDP 1.14*** 0.82*** 0.71*** -0.39*** 
(0.06) (0.03) (0.03) (0.05) 

Log of Distance -0.73*** -0.43*** -0.61*** 0.31 
(0.27) (0.15) (0.15) (0.24) 

Observations 175 175 175 175 
R2 0.69 0.78 0.74 0.25 

Sources: Data are from the 2000 Linked-Longitudinal Firm Trade Transaction Database (LFTTD). 
Notes: Each column reports the results of a country-level ordinary least squares regression of the 

dependent variable noted at the top of each column on the covariates listed on the left. Results for 
constants are suppressed. Standard errors are noted below each coefficient. Products are defined as 

ten-digit Harmonized System categories. 
*, **, and *** represent statistical significance at the 10, 5, and 1 percent levels, respectively. 

If some stages of production are undertaken abroad, while others occur at home, 
firms will both import and export, since components and final products are 

shipped between countries. Moreover, as a firm's volume of production increases, 
the level of activity at each stage of production rises, giving rise to a positive 
correlation between firm imports and exports.1' 

In the same way that the aggregate value of exports to a destination can be 

decomposed into the number of firms, the number of products, and average 
exports per product per firm, the aggregate value of imports from a source can be 

similarly decomposed. We assess the importance of the extensive margins of the 
number firms and number of products for understanding variation in aggregate 
imports by estimating gravity equation regressions for aggregate imports and each 
of its components, as reported in Table 9. Following the pattern established earlier 
in Table 6, the first column uses the log of aggregate imports as the dependent 
variable, while the explanatory variables include a constant term, the log GDP of 
the source country, and the log distance to the source country. The remaining 
three columns break down aggregate imports into its three components and run 

separate regressions for each. 
As with exports, the aggregate value of imports is increasing in source country 

income and decreasing in distance. Similarly, the extensive margins of the number 
of firms and number of products again dominate the intensive margin of average 
value per product per firm, with the difference particularly apparent for source 

11 For further discussion of the decision whether to offshore stages of production, see the literature on 

contracting and the boundaries of the firm reviewed in Helpman (2006). 

From Bernard, Andrew B., J. Bradford Jensen, et al. Journal of Economic Perspectives 21, no. 3 (2007): 105-30. 
Courtesy of American Economic Association. Used with permission. 



Crozet and Koenig (CJE, 2010) 
Data from French manufacturing firms trading internationally, by domestic region j . 
Extensive margin biased down by inclusion of only firms over 20 workers. 
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Note: These are OLS estimates with year and industry dummies. Robust standard
errors in parentheses with a, b and c denoting significance at the 1%, 5%, and 10%
level respectively. Image by MIT OpenCourseWare.



Hilberry and Hummels (EER, 2008) 
Data on intra-national US commodity shipping (zipcode-to-zipcode, with firm identifiers). 
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Image by MIT OpenCourseWare.



Eaton, Kortum and Kramarz (2009) 
French Exporters: Extensive margin (NnF ) 
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Panel A: Entry of Firms
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Panel B: Normalized Entry
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Figure 1: Entry and Sales by Market Size



Eaton, Kortum and Kramarz (2009) 
French Exporters: Extensive margin, normalized (NnF /(XnF /Xn)) 
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Panel A: Entry of Firms
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Panel B: Normalized Entry
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Figure 1: Entry and Sales by Market Size



Eaton, Kortum and Kramarz (2009) 
French Exporters: Intensive margin (Sales per firm) 
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Panel A: Entry of Firms
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Panel B: Normalized Entry

FRA

BELNET

GERITA UNK

IRE
DENGREPOR

SPA
NOR

SWE
FIN SWIAUT

YUGTUR

USR
GEE

CZEHUN
ROM

BUL

ALB

MOR

ALG

TUN

LIY
EGY

SUDMAU
MAL BUKNIG

CHA
SEN

SIE

LIB COTGHA
TOGBEN

NIA

CAM

CEN

ZAI

RWA
BUR

ANGETH

SOM

KEN
UGA TAN

MOZ
MAD MAS

ZAM
ZIM

MAW
SOU

USA

CAN
MEX

GUA
HON
ELS

NIC

COS
PAN

CUB

DOM

JAM
TRI

COL
VEN

ECU
PER

BRA

CHI

BOL

PAR
URU

ARGSYR

IRQ
IRN

ISRJOR

SAU

KUWOMA

AFG PAK
IND

BAN
SRINEP

THA
VIE

INO

MAY
SINPHI

CHN

KOR JAPTAI
HOK

AUL

PAP NZE

.001

.01

.1

1

10

pe
rc

en
til

es
 (2

5,
 5

0,
 7

5,
 9

5)
 b

y 
m

ar
ke

t (
$ 

m
illi

on
s)

.1 1 10 100 1000 10000
market size ($ billions)
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Figure 1: Entry and Sales by Market Size



Helpman, Melitz and Rubenstein (QJE, 2008) 

What does the difference between intensive and extensive • 
margins imply for the estimation of gravity equations? 

•	 Gravity equations are used to better understand trade theory 
(as in, for example, Evenett and Keller (2002)). 

•	 Gravity equations are often used as a reduced-form tool for 
measuring trade costs and the determinants of trade costs—we 
will see an entire lecture on estimating Trade Costs next week, 
and gravity equations will loom large. 

•	 HMR (2008) started wave of thinking about gravity equation 
estimation in the presence of extensive/intensive margins. 

•	 They use aggregate international trade (so perhaps this paper 
doesn’t really belong in a lecture on ‘firm-level trade’ !) to 
explore implications of a heterogeneous firm model for gravity 
equation estimation. 

•	 The Melitz (2003) model is simplified and used as a tool to 
understand, estimate, and correct for biases in gravity equation 
estimation. 



HMR (2008): Zeros in Trade Data 

HMR start with the observation that there are lots of ‘zeros’ • 
in international trade data, even when aggregated up to total 
bilateral exports. 

•	 Baldwin and Harrigan (2008) and Johnson (2008) look at this 
in a more disaggregated manner and find (unsurprisingly) far 
more zeros. 

•	 Zeros are interesting. 

•	 But zeros are also problematic. 
•	 Econometric: A typical analysis of trade flows is based on the 

gravity equation in logs, so observations with Xij = 0 are 
censored out. 

•	 Theory: Models of the gravity equation (Armington, Krugman, 
Eaton-Kortum, Melitz with non-truncated Pareto) predict (for 
finite trade costs) that all countries trade all goods with all 
other countries (ie, no zeros). 



HMR (2008) 
The extent of zeros, even at the aggregate export level 

FIGURE I
Distribution of Country Pairs Based on Direction of Trade

Note. Constructed from 158 countries.

and the middle portion represents those that trade in one direction
only (one country imports from, but does not export to, the other
country). As is evident from the figure, by disregarding countries
that do not trade with each other or trade only in one direction,
one disregards close to half of the observations. We show below
that these observations contain useful information for estimating
international trade flows.10

Figure II shows the evolution of the aggregate real volume of
exports of all 158 countries in our sample and of the aggregate
real volume of exports of the subset of country pairs that exported
to one another in 1970. The difference between the two curves
represents the volume of trade of country pairs that either did not
trade or traded in one direction only in 1970. It is clear from this
figure that the rapid growth of trade, at an annual rate of 7.5%
on average, was mostly driven by the growth of trade between
countries that traded with each other in both directions at the
beginning of the period. In other words, the contribution to the

10. Silva and Tenreyro (2006) also argue that zero trade flows can be used in
the estimation of the gravity equation, but they emphasize a heteroscedasticity
bias that emanates from the log-linearization of the equation rather than the
selection and asymmetry biases that we emphasize. Moreover, the Poisson method
that they propose to use yields similar estimates on the sample of countries that
have positive trade flows in both directions and the sample of countries that have
positive and zero trade flows. This finding is consistent with our finding that the
selection bias is rather small.
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HMR (2008) 
The growth of trade is not due to the death of zeros 

FIGURE II
Aggregate Volume of Exports of All Country Pairs and of Country Pairs That

Traded in Both Directions in 1970

growth of trade of countries that started to trade after 1970 in
either one or both directions was relatively small.

Combining this evidence with the evidence from Figure I,
which shows a relatively slow growth of the fraction of trading
country pairs, suggests that bilateral trading volumes of coun-
try pairs that traded with one another in both directions at the
beginning of the period must have been much larger than the bi-
lateral trading volumes of country pairs that either did not trade
with each other or traded in one direction only at the beginning of
the period. Indeed, at the end of the period the average bilateral
trade volume of country pairs of the former type was about 35
times larger than the average bilateral trade volume of country
pairs of the latter type. This suggests that the enlargement of the
set of trading countries did not contribute in a major way to the
growth of world trade.11

11. This contrasts with the sector-level evidence presented by Evenett and
Venables (2002). They find a substantial increase in the number of trading partners
at the three-digit sector level for a selected group of 23 developing countries. We
conjecture that their country sample is not representative and that most of their
new trading pairs were originally trading in other sectors. And this also contrasts
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� 

A Gravity Model with Zeroes 

•	 HMR work with a multi-country version of Melitz 
(2003)—similar to Chaney (2008). 

•	 Set-up: 
•	 Monopolistic competition, CES preferences (ε), one factor of 

production (unit cost cj ), one sector. 

•	 Both variable (iceberg τij ) and fixed (fij ) costs of exporting. 

•	 Heterogeneous firm-level productivities 1/a drawn from 
truncated Pareto, G (a). 

•	 Some firms in j sell in country i iff a ≤ aij , where the cutoff 
productivity (aij ) is defined by: 

τij cj aij 
�1−ε 

κ1 Yi = cj fij (1)
Pi 



� 

Trade Flows 

• Bilateral exports from j to i are: � �1−ε cj τij
Mij = κ2 Yi Nj Vij (2)

Pi 

•	 Where Vij = aij a1−εdG (a) if aij ≥ aL and Vij = 0 otherwise. aL 

•	 So this is an otherwise standard gravity equation, apart from 
the fact that Mij can be zero. 

•	 And the important variable Vij tells us where we should expect 
zeros. 

•	 When G (.) is truncated Pareto (with parameter k), Vij 

simplifies to be proportional to: �� �k+1−ε 
� 

Wij = max	
aij − 1, 0 (3) 
aL 



The Gravity Equation 

•	 Taking logs of the exporting equation, substituting in a trade 
costs parameterization (τij 

ε−1 = Dij 
γ e−uij , where D is distance 

and uij ∼ N(0, σ2)) yields (where lower-case variables are in u

logs): 
mij = β0 + αi + αj − γdij + wij + uij (4) 

•	 This is an unorthodox gravity equation because of the 
presence of wij 

•	 And of course, it is this term wij that accounts for selection (it 
is the log of Wij which is just a transformation of Vij ). 



Two Sources of Bias 

•	 The HMR (2008) theory suggests (and solves) two sources of 
bias in the typical estimation of gravity equations. 

•	 First: bias due to the presence of wij : 
•	 Above we saw that Wij is a complicated function of aij which 

is itself a function of dij . 

•	 So estimation of the gravity equation without accounting for 
this will bias estimates of γ (OVB). 

•	 Intuitively, typical gravity equations assume that each firm 
ships the same amount. Here, Wij corrects for the fact that 
productive firms ship more; and only productive firms 
penetrate distant markets. 



Two Sources of Bias 

•	 The HMR (2008) theory suggests (and solves) two sources of 
bias in the typical estimation of gravity equations. 

•	 Second: A selection effect induced by only working with 
non-zero trade flows: 

•	 HMR’s gravity equation, like those before it, can’t be 
estimated on the observations for which Mij = 0. 

•	 The HMR theory tells us that the existence of these ‘zeros’ is 
not as good as random with respect to dij , so econometrically 
this ‘selection effect’ needs to be corrected/controlled for. 

•	 Intuitively, the problem is that far away destinations are less 
likely to be profitable, so the sample of zeros is selected on the 
basis of dij . 

•	 This calls for a standard Heckman (1979) selection correction. 



HMR (2008): Two-step Estimation 
Two-step estimation to solve bias 

1. Estimate probit for zero trade flow or not: 
•	 Include exporter and importer fixed effects, and dij . 

•	 Can proceed with just this, but then identification (in Step 2) 
is achieved purely off of the normality assumption. 

•	 To strengthen identification, need additional variable that 
enters Probit in step 1, but does not enter Step 2. 

•	 Theory says this should be a variable that affects the fixed cost 
of exporting, but not the variable cost. 

•	 HMR use Djankov et al (QJE, 2002)’s ‘entry regulation’ index. 
Also try ‘common religion dummy.’ 

2. Estimate gravity equation on positive trade flows: 
•	 Include inverse Mills ratio (standard Heckman trick) to control 

for selection problem. 

•	 Also include empirical proxy for wij based on estimate of entry 
equation in Step 1. 



HMR (2008): Results (traditional gravity estimation) 

Distance

Land border

Island

Landlock

Legal

Language

Colonial ties

Currency union

FTA

Religion

WTO (none)      

WTO (both)

Observations R2

-1.176**
(0.031)

-0.263**
(0.012)

-1.201**
(0.024)

-0.246**
(0.008)

-1.200**
(0.024)

-0.246**
(0.008)

0.458**
(0.147)

-0.148**
(0.047)

0.366**
(0.131)

-0.146**
(0.032)

0.364**
(0.131)

-0.146**
(0.032)

-0.391**
(0.121)

-0.136**
(0.032)

-0.381**
(0.096)

-0.140**
(0.022)

-0.378**
(0.096)

-0.140**
(0.022)

-0.087**-0.561**
(0.188)

-0.072
(0.045)

-0.582**
(0.148)

-0.087**
(0.028)

-0.581**
(0.147) (0.028)

0.486**
(0.050)

0.038**
(0.014)

0.406**
(0.040)

0.029**
(0.009)

0.407**
(0.040)

0.028**
(0.009)

1.176**
(0.061)

0.113**
(0.016)

0.207**
(0.047)

0.109**
(0.011)

0.203**
(0.047)

0.108**
(0.011)

1.299**
(0.120)

0.128
(0.117)

1.321**
(0.110)

0.114
(0.082)

1.326**
(0.110)

0.116
(0.082)

1.364**
(0.255)

0.190**
(0.052)

1.395**
(0.187)

0.206**
(0.026)

1.409**
(0.187)

0.206**
(0.026)

0.759**
(0.222)

0.494**
(0.020)

0.996**
(0.213)

0.497**
(0.018)

0.976**
(0.214)

0.495**
(0.018)

0.102
(0.096)

0.104**
(0.025)

-0.018
(0.076)

0.099**
(0.016)

-0.038
(0.077)

0.098**
(0.016)

-0.068
(0.058)

-0.056**
(0.013)

0.303**
(0.042)

0.093**
(0.013)

11,146
0.709

24,649
0.587

110,697
0.682

248,060
0.551

110,697
0.682

248,060
0.551

Variables
mij

T
ij mij

T
ij mij

T
ij

(Porbit) (Porbit) (Porbit)

1986 1980's

Notes. Exporter, importer, and year fixed effects. Marginal effects at sample means and pseudo R2 reported for 
Probit. Robust standard errors (clustering by country pair).
+ Significant at 10%
* Significant at 5%
** Significant at 1%

Benchmark Gravity and Selection into 
Trading Relationship

Image by MIT OpenCourseWare.



HMR (2008): Results (gravity estimation with correction) 

Baseline Results

Observations R2

Distance

Island

Landlock

Legal

Language

Colonial ties

Currency union

FTA

Religion

Regulation
costs

R costs (days
& proc)

Land border

0.840**
(0.043)
0.240*

(0.099)

-0.813
(0.049)
0.871

(0.170)

-0.203
(0.290)
-0.347*
(0.175)
0.431**

(0.065)
-0.030
(0.087)
0.847**

(0.257)
1.077**

(0.360)
0.124

(0.227)
0.120

(0.136)

6,602

-0.755**
(0.070)
0.892**
0.170)

-0.161
(0.259)
-0.352+
(0.187)
0.407**

(0.065)
-0.061
(0.079)
0.853**

(0.152)
1.045**

(0.337)
-0.141
(0.250)
0.073

(0.124)

6,602
0.704

1.107**

-0.789**
(0.088)
0.863**

(0.170)
-0.197
(0.258)
-0.353+
(0.187)
0.418**

(0.065)
-0.036
(0.083)
0.838**

(0.153)

(0.346)
0.065

(0.348)
0.100

(0.128)

6,602
0.706

(0.036)

-0.061*
(0.031)

-0.108**

-0.213**
(0.016)

-0.087
(0.072)

-0.173*
(0.078)

-0.053
(0.050)

0.049**
(0.019)

0.101**
(0.021)

-0.009
(0.130)

0.216**
(0.038)

0.343**
(0.009)

0.141**
(0.034)

12,198
0.573

1.534**

-1.146
(0.100)

-0.216+
(0.124)

-1.167**
(0.040)
0.627**

(0.165)

-0.553*
(0.269)
-0.432*
(0.189)
0.535**

(0.064)
0.147+

(0.075)
0.909**

(0.158)

(0.334)
0.976**

(0.247)
0.281*

(0.120)

6,602
0.693

(0.052)
-0.847**

(0.166)
0.845**

(0.258)
-0.218

(0.187)
-0.362+

(0.064)
0.434**

(0.077)
-0.017

(0.148)
0.848**

(0.333)
1.150**

(0.197)
0.241

(0.120)
0.139

0.701
6,602

(0.540)
3.261**

(0.170)
-0.712**

(0.017)
0.060**

0.882**
(0.209)

Variables (Probit)
T
ij Benchmark NLS Polynomial

50 bins 100 bins

Indicator variables

mij

1986 reduced sample

Notes: Exporter and importer fixed effects. Marginal effects at sample means and pseudo R2 reported
for Probit. Regulation costs are excluded variables in all second stage specifications. Bootstrapped standard
errors for NLS; robust standard errors (clustering by country pair) elsewhere.
+Significant at 10%.
*Significant at 5%.
**Significant at 1%.

*
ij

*
ij
*
ij

*ωij(from     )δ

2

3

*
ijη

Image by MIT OpenCourseWare.



Crozet and Koenig (CJE, 2010) 

•	 CK (2010) conduct a similar exercise to HMR (2008), but 
with French firm-level data. 

•	 This is attractive—after all, the main point that HMR (2008) 
is making is that firm-level realities matter for aggregate flows. 

•	 Hence looking at the firm-level adds certainty. 

•	 CK’s firm data has exports to foreign countries in it (CK focus 
only on adjacent countries: Belgium, Switzerland, Germany, 
Spain and Italy). 



CK (2010): Identification 

•	 But interestingly, CK also know where the firm is in France. 

•	 So they try to separately identify the effects of variable and 
fixed trade costs by assuming: 

•	 Variable trade costs are proportional to distance. Since each 
firm is a different distance from, say, Belgium, there is 
cross-firm variation here. 

•	 Fixed trade costs are homogeneous across France for a given 
export destination. (It costs just as much to figure out how to 
sell to the Swiss whether your French firm is based in Geneva 
or Normandy). 



CK (2010): The model and estimation I 

•	 The model is deliberately close to Chaney (2008). 

•	 In Chaney the variable trade cost (ie distance here, if we 
assume τij = θDij 

δ ) elasticities of interest are: 

Extensive: εEXTj = −δ [γ − (σ − 1)]. CK estimate this by • Dij 

regressing firm-level entry (ie a Probit) on firm-level distance 
Dij and a firm fixed effect. This is analogous to HMR’s first 
stage. 

•	 Intensive (a la Krugman): εINTj = −δ(σ − 1). CK estimate this Dij 

by regressing firm-level exports on firm-level distance Dij and a 
firm fixed effect. This is analogous to HMR’s second stage. 



CK (2010): The model and estimation I 

•	 Here γ is the Pareto parameter governing firm heterogeneity. 

•	 The above two equations (HMR’s first and second stage) 
don’t separately identify δ, σ and γ. 

•	 So to identify the model, CK bring in another equation which 
is the firm size distribution. 

•	 In the Chaney (2008) model this will behave as: 
Xi (ω) = λ(1/ai (ω))−[γ−(σ−1)], where ω indexes the firm. 

•	 With an Olley and Pakes (1996) TFP estimate of 1/ai (ω), CK 
estimate [γ − (σ − 1)] and hence identify the entire system of 
3 unknowns. 



CK (2010): Results (each industry separately) 

10
11

13
14
15
16
17
18
19
20
21
22
23
24
25
27
28
29
30
31
32
33
34
44
45
46
47
48
49
50
51
52
53
54

Glass

Textile

Rubber

Iron and steel
Steel processing
Metallurgy
Minerals
Ceramic and building mat.

Speciality chemicals
Pharmaceuticals
Foundry
Metal work

Industrial equipment
Mining / civil egnring eqpmt
Office equipment
Electrical equipment
Electronical equipment 
Domestic equipment
Transport equipment
Ship building
Aeronautical building
Precision instruments

Leather products
Shoe industry
Garment industry
Mechanical woodwork
Furniture
Paper & Cardboard
Printing and editing

Plastic processing
Miscellaneous

Chemicals

Agricultural machines
Machine tools

-5.51*
-1.5*
-2.14*
-2.98*
-2.63*
-2.33*
-1.81*
-0.97*
-1.19*
-1.72*
-1.19*
-2.06*
-1.29*
-1.25*
-1.37*
-0.52*
-0.8*
-0.77*
-0.94*
-1.4*
-3.69*
-0.78*
-1.07*
-1.17*
-1.24*
-0.42*
-0.33*
-2.14*
-1.43*
-1.45*
-1.4*
-1.26*
-1.24*
-0.91*

-1.41

-1.71*
-0.99*
-0.73*
-0.91*
-0.76*
-0.58*

-0.76*
0.34*
-0.14
-0.85*
-0.36*
-0.57*
-0.48*
-0.48*
-0.46*
-1.02
-0.14
-0.24*
-0.14*
-0.55*
-2.67*
-0.13
0.08  
-0.3*
-0.44*
-0.29*
0.13
-0.2*
-0.37*
0.76*
0.7*
0.8*
0.51*
-0.33*

-0.53

-1.36
-1.74
-1.85
-2.86

-2.13
-1.97

-1.39
-1.09

-2.37
-1.4

-2.39
-2.43

-1.97
-2.47

-1.57
-1.9

-1.63
-2.34

-2.13

-1.52
-2.23

-1.63
-3.27

-1.63
-1.37

-1.04
-2.3

-2.25
-1.5

-1.24
-1.76

-1.6
-2.52

-1.22

1.98 1.62 2.78
5.1 4.36 0.29
2.82 1.97 0.76
4.11 2.25 0.72
2.76 1.79 0.95
2.84 1.7 0.82

1.89 1.8 0.95
2.13 1.74 0.46

4.68 3.31 0.37
3.48 2.05 0.34
3.31 1.92 0.62
3.92 2.45 0.33
3.21 2.24 0.39
2.86 1.96 0.48

2.34 1.71 0.33
2.51 1.37 0.38
3.69 2.46 0.38
5.53 5.01 0.67

1.84 1.47 0.64
2.53 1.9 0.49
7.31 6.01 0.06

1.65 1.15 1.29
3.04 1.79 0.47
3.71 2.95 0.39
2.46 2.22 0.57
6.93 5.41 0.18
2.7 2.11 0.46
1.92 1.7 0.47

3.09 2.25 0.58-1.86Tread weighted mean

The Structural Parameters of the Gravity Equation 
(Firm-level Estimations)

Code Industry
P[Export > 0]

-δγ
Export value

-δ(σ−1)
Pareto#

−[γ−(σ−1)] σ δγ

*,** and ***denote significance at the 1%, 5% and 10% level respectively. #: All coefficients in this column are significant at the 
1% level. Estimations include the contiguity variable.  Image by MIT OpenCourseWare.



CK (2010): Results (do the parameters make sense?) 

Figure 3: Comparison of our results for σ and δ with those of Broda and Weinstein (2003)
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CK (2010): Results (what do the parameters imply about 
margins?) 

Figure 4: The estimated impact of trade barriers and distance on trade margins, by industry
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CK (2010): Results (what do the parameters imply about 
margins?) 

Figure 4: The estimated impact of trade barriers and distance on trade margins, by industry

27

Intensive Margin −(σ-1)

Extensive Margin −(γ−(σ−1))

Mechanical woodwork
Textile
Chemicals
Miscellaneous
Iron and Steel
Speciality chemicals
Electronical equip.
Printing and editing
Domestic equip.
Leather product
Plastic processing
Ceram. and bulding mat.
Metallurgy
Glass
Mining/Civil egnring equip.
Furniture
Industrial equip.
Agricultural mach.
Metal work
Transport equip.
Paper and cardboard
Minerals
Machine tools
Foundry
Steel processing
Ship building
Rubber
Shoe

02468

Impact of a Tariff on Trade Margins

Image by MIT OpenCourseWare.



Eaton, Kortum and Kramarz (2009) 

•	 EKK (2009) construct a Melitz-like model in order to try to 
capture the key features of French firms’ exporting behavior: 

•	 Whether to export (simple extensive margin). 

•	 Which countries to export to (country-wise extensive margins). 

•	 How much to export to each country (intensive margin). 

•	 They uncover some striking regularities in the firm-wise sales 
data in (multiple) foreign markets. 

•	 These ‘power law’ like relationships occur all over the place 
(Gabaix (ARE survey, 2009)). 

•	 Most famously, they occur for domestic sales within one 
market. 

•	 In that sense, perhaps it’s not surprising that they also occur 
market by market abroad. (At the heart of power laws is the 
property of scale invariance.) 



EKK (2009): Stylised Fact 1: Market Entry (averages 
across countries) 
‘Normalization’: NnF /(XnF /Xn) 
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Figure 1: Entry and Sales by Market Size



EKK (2009): Stylised Fact 1: Market Entry (averages 
across countries) 
All exporters export to at least one of these 7 places. But it’s not a strict hierarchy as 
one would see in Melitz (2003). 

French Firms Exporting to the Seven Most Popular Destinations

Belgium* (BE)
Germany (DE)

Switzerland (CH)

Italy (IT)

United Kingdom (UK)

Netherlands (NL)

United States (US)

Total Exporters

* Belgium includes Luxembourg

Number of exporters

17,699
14,579

14,173

10,643

9,752

8,294

7,608

34,035

Fraction of 
exporters

0.520
0.428

0.416

0.313

0.287

0.244

0.224

Country

Image by MIT OpenCourseWare.



EKK (2009): Stylised Fact 1: Market Entry (averages 
across countries) 
For 27% of exporters, a strict hierarchy is observed over these 7 destinations. Within 
these firms, foreign market entry is not independent. 

Export string

9,260 4,532

BE* 3,988 1,700 4.417
BE-DE 863 1,274 912
BE-DE-CH 579 909 402
BE-DE-CH-IT 330 414 275
BE-DE-CH-IT-UK 313 166 297
BE-DE-CH-IT-UK-NL 781 54 505
BE-DE-CH-IT-UK-NL-US 2,406 15 2,840

9,648Total

 * The string "BE" means selling to Belgium but no other among the top 7, "BE-DE" means selling to Belgium and 
Germany but no other, etc.

Data
Under 

independence
Model

French Firms Selling to Strings of Top Seven Countries

Number of French exporters

Image by MIT OpenCourseWare.



EKK (2009): Stylised Fact 2: Sales Distributions (across 
all firms) 
Surprisingly similar shape (with ‘mean’ shift) in each destination market (including 
home). Power laws (at least in upper tails). 

Image by MIT OpenCourseWare.
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EKK (2009): Stylised Fact 3: Export Participation and 
Size in France 
Big firms at home are multi-destination exporters. 
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EKK (2009): Stylised Fact 4: Export Intensity 
Firm-level ratio of sales at home to abroad (XnF (j)/XFF (j)) relative to the average 
(XnF /XFF ) 
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EKK (2009): Model 

•	 The above relationships fit the Melitz (2003) model (with 
G (.) being Pareto) in some regards, but not all. 

•	 EKK (2009) therefore add some features to Melitz (2003) in 
order to bring this model closer to the data. 

•	 Most of these will take the flavor of ‘firm-specific 
shocks/noise’. 

•	 The shocks smooths things out, allows for unobserved 
heterogeneity, and answer the structural econometrician’s 
question of “where does your regression’s error term come 
from?”. 



�

EKK (2009) Model 

Shocks: • 

•	 Firm (ie j)-specific productivity draws (in country i): zi (j). 
This is Pareto with parameter θ. 

Firm-specific demand draw αn(j). The demand they face in •	 � −(σ−1) 
market n is thus: Xn(j) = αn(j)fXn P

p

n 
, where f will 

be defined shortly. 

•	 Firm-specific fixed entry costs Eni (j) = εn(j)Eni M(f ), where 
εn(j) is the firm-specific ‘fixed exporting cost shock’, Eni is the 
fixed exporting term that appears in Melitz (2003) or HMR 

(2008) (ie constant across firms). And M(f ) = 1−(1−f )1−1/λ 

,1−1/λ 

which, following Arkolakis (2011), is a micro-founded 
‘marketing’ function that captures how much firms have to pay 
to ‘access’ f consumers (this is a choice variable). 

•	 EKK assume that g(α, ε) can take any form, but it needs to 
be the same across countries n, iid across firms, and within 
firms independent from the Pareto distribution of z . 



EKK (2009) Model: Entry 

•	 The entry condition is similar to Melitz (2003). Enter if cost 
cni (j) = wzi

i 

(
τ
j
ij 

) satisfies: � 
ηXn 

�1/(σ−1) Pn 
c ≤ cni (η) ≡ (5)

σEni m 

Here ηn(j) ≡ αn(j) .• 
εn (j) 

•	 And Xn is total sales in n, Pn is the price index in n, and m is 
the (constant) markup. 

•	 Integrating this over the distribution g(η) we know how much 
entry (measure of firms) there is: 

κ2 πni Xn
Jni = (6)

κ1 σEni 

• This therefore agrees well with Fact 1 (normalized entry is 
linear in Xn). 



EKK (2009): Stylised Fact 1: Market Entry (averages 
across countries) 
‘Normalization’: NnF /(XnF /Xn) 
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Figure 1: Entry and Sales by Market Size



�	 � 

EKK (2009) Model: Firm Sales 

• The firm sales (conditional on entry) condition is similar to 
Arkolakis (2011): � � �λ(σ−1) 

�� �−(σ−1)c c

Xni (j) = ε 1 − σEni . (7)


cni (η) cni (η)


•	 There is more work to be done, but one can already see that 
this will look a lot like a Pareto distribution (c is Pareto, so c 
to any power is also Pareto) in each market (as in Figure 2). � �λ(σ−1) 

• But the 1 − cni
c 
(η) will cause the sales distribution 

to deviate from Pareto in the lower tail (also as in Figure 2).




EKK (2009): Stylised Fact 2: Sales Distributions (across 
all firms) 
Surprisingly similar shape (with ‘mean’ shift) in each destination market (including 
home). Power laws (at least in upper tails). 
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EKK (2009) Model: Sales in France Conditional on 
Foreign Entry 

• The amount of sales in France conditional on entering market 
n can be shown to be: � � �λ/θ�� �λ 

� 

= 
αF (j)

1 − vnF (j)
λ/θ� NnF ηn(j)

XFF (j)|n 
ηn(j) NFF ηF (j) 

× vnF (j)
−1/θ�� 

NnF 
�−1/θ�

κ

κ

1

2 
XFF . 

NFF 

•	 Since NnF /NFF is close to zero (everywhere but in France) 
the dependence of this on NnF is Pareto with slope −1/θ�. As 
in Figure 3. 



EKK (2009): Stylised Fact 3: Export Participation and 
Size in France 
Big firms at home are multi-destination exporters. 

Image by MIT OpenCourseWare.
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