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Introduction

In lectures 6-8, we repeatedly assessed the predictions of the
models in terms of their capacity to reproduce the gravity
equation

The reason why this criteria has been extensively used is that
this empirical framework is the workhorse model for analyzing
bilateral trade for more than 50 years (Tinbergen, 1962)

Krugman (1997) : Gravity equations are examples of “social
physics”, the relatively-few law-like empirical regularities that
characterize social interactions

Head & Mayer (2014) : Chapter 3 of the Handbook of
International Economics on the gravity equation
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A brief history of gravity

Tinbergen (1962) a pure empirical relationship (dismissed for
its lack of theoretical underpinnings)

Mid-90s : Admission of the gravity equation

Trefler (1995) : “Missing trade” which HOV fails to take into
account ⇒ Importance of understanding the impediments to
trade
McCallum (1995) : “Border effect” estimated in a gravity
context ⇒ The world is NOT flat

Since 2000, micro-fundations of the gravity equation : Eaton
& Kortum (2002), Anderson & van Wincoop (2003), Chaney
(2008), Melitz & Ottaviano (2008)
Nowadays, gravity is so central that papers incorporate it as a
central component of the theory (see eg Arkolakis et al, 2012)
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Trade and the size of countries

Japanese exports in the EU Japan imports from the EU
Figure 1: Trade is proportional to size

(a) Japan’s exports to EU, 2006 (b) Japan’s imports from EU, 2006
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in concert to establish robustness. In recent years, estimation has become just a first step before a

deeper analysis of the implications of the results, notably in terms of welfare. We try to facilitate

diffusion of best-practice methods by illustrating their application in a step-by-step cookbook mode

of exposition.

1.1 Gravity features of trade data

Before considering theory, we use graphical displays to lay out the factual basis for taking gravity

equations seriously. The first key feature of trade data that mirrors the physical gravity equation

is that exports rise proportionately with the economic size of the destination and imports rise in

proportion to the size of the origin economy. Using GDP as the economy size measure, we illustrate

this proportionality using trade flows between Japan and the European Union. The idea is that the

European Union’s area is small enough and sufficiently far from Japan that differences in distance

to Japan can be ignored. Similarly because the EU is a customs union, each member applies the

same trade policies on Japanese imports. Japan does not share a language, religion, currency or

colonial history with any EU members either.

Figure 1 (a) shows Japan’s bilateral exports on the vertical axis and (b) shows its imports.

The horizontal axes of both figures show the GDP (using market exchange rates) of the EU trade

partner. The trade flows and GDPs are normalized by dividing by the corresponding value for

Greece (a mid-size economy).2 The lines show the predicted values from a simple regression of log

2The trade data come from DoTS and the GDPs come from WDI. The web appendix provides more information
on sources of gravity data.

3

Correlation between the Japan-EU trade and the size of partners. The x-axis
measure the GDP of each EU members, in relative terms with respect to the
Greek one. The y-axis measure the size of Japanese exports in each coutnry
(left-hand side) a,d the volume of Japanese imports from each country (right-
hand side), again expressed in relative terms with respect to Greece. Data are
for 2006. Source : Head & Mayer (2014).

Elasticity around 1
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Trade and distance

French exports French imports
Figure 2: Trade is inversely proportional to distance

(a) France’s exports (2006) (b) France’s imports (2006)
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trade flow on log GDP. For Japan’s exports, the GDP elasticity is 1.00 and it is 1.03 for Japan’s

imports. The near unit elasticity is not unique to the 2006 data. Over the decade 2000–2009, the

export elasticity averaged 0.98 and its confidence intervals always included 1.0. Import elasticities

averaged a somewhat higher 1.11 but the confidence intervals included 1.0 in every year except

2000 (when 10 of the EU25 had yet to join). The gravity equation is sometimes disparaged on

the grounds that any model of trade should exhibit size effects for the exporter and importer.

What these figures and regression results show is that the size relationship takes a relatively precise

form—one that is predicted by most, but not all, models.

Figure 2 illustrates the second key empirical relationship embodied in gravity equations—the

strong negative relationship between physical distance and trade. Since we have just seen that GDPs

enter gravity with a coefficient very close to one, one can pass GDP to the left-hand-side, and show

how bilateral imports or exports as a fraction of GDP varies with distance. Panels (a) and (b) of

Figure 2 graph recent export and import data from France. These panels show deviations from the

distance effect associated with Francophone countries, former colonies, and other members of the

EU or of the Eurozone. The graph expresses the “spirit” of gravity: it identifies deviations from

a benchmark taking into account GDP proportionality and systematic negative distance effects.

Those deviations have become the subject of many separate investigations.

This paper is mainly organized around topics with little attention paid to the chronology of

when ideas appeared in the literature. But we do not think the history of idea development should

be overlooked entirely. Therefore in the next section we give our account of how gravity equations

went from being nearly ignored by trade economists to becoming a focus of research published in

4

Correlation between the volume of trade and the distance between partners.
The x-axis is the distance from France, expressed in kilometers. The x-axis
measures the size of French exports (left-hand side) and the size of French
imports (right-hand side), both expressed in relative terms with respect ot the
destination country’s GDP. Data are for 2006. Source : Head & Mayer (2014).
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Definition

A model of bilateral interactions in which size and distance
effects enter multiplicatively (Analogy to Newton)

General definition :
Xij = GSiMjφij

with Si exporter i ’s “capabilities” as a supplier, Mj importer j ’s
characteristics that promote imports, 0 ≤ φij ≤ 1 bilateral
accessibility, G a gravitational constant
Key : Third-country effects, if any, must be mediated via the i
and j multilateral terms
Note : Multiplicative form is not crucial even though most of
what we will do rely on it
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Definition

Structural gravity :

Xij =
Yi

Ωi︸︷︷︸
Si

Xj

Φj︸︷︷︸
Mj

φij

where Yi ≡
∑

j Xij (production) and Xj =
∑

i Xij
(consumption), Ωi and Φj “multilateral resistance” terms :

Φj =
∑
l

φljYl

Ωl
and Ωi =

∑
l

φilXl

Φl
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Definition

Two assumptions :
Spatial allocation of expenditures is independent of income :

πij ≡
Xij

Xj
=

Siφij

Φj
, where Φj =

∑
l

Slφlj

Φj the set of opportunities of consumers in j / the degree of
competition in j
Good market equilibrium :

Yi =
∑

j

Xij = Si

∑
j

Xjφij

Φj
⇒ Si =

Yi

Ωi
, where Ωi =

∑
l

Xlφil

Φl

Ωi market potential in country i



Micro-Foundations Theory-consistent estimation Gravity estimates Firm-level Gravity

Micro-Foundations for the gravity equation
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CES National Product Differentiation

Anderson (1979)
Iceberg trade costs
Armington CES utility :

Uj =

[∑
i

(Aiqij)
σ−1
σ

] σ
σ−1

Gravity equation :

Xij =

(
wi

Ai

)1−σ

︸ ︷︷ ︸
Si

Xj

P1−σ
j︸ ︷︷ ︸
Mj

τ1−σ
ij︸︷︷︸
φij
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CES Monopolistic Competition

Dixit-Stiglitz-Krugman
Iceberg trade costs
Armington CES utility :

Uj =

[∫
(qj(ω))

σ−1
σ dω

] σ
σ−1

Monopolistic competition among Ni firms
Gravity equation :

Xij =

(
σ

σ − 1

)1−σ

︸ ︷︷ ︸
G

(
Ni

wi

ϕi

)1−σ

︸ ︷︷ ︸
Si

Xj

P1−σ
j︸ ︷︷ ︸
Mj

τ1−σ
ij︸︷︷︸
φij
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Heterogeneous consumers

Anderson et al (1992)
Assumptions

Lj consumers of revenue wj
Heterogeneous in their preference over differentiated varieties :

ul(j)s(i) = ln[ψl(j)s(i)ql(j)s(i)]

with ψl(j)s(i) an idiosyncratic preference term assumed
distributed Fréchet :

P[ψl(j)s(i) ≤ ψ] = e
−
(

ψ
Ai aij

)−θ

θ a measure of consumer heterogeneity, Ai and aij location
parameters
Iceberg trade costs



Micro-Foundations Theory-consistent estimation Gravity estimates Firm-level Gravity

Heterogeneous consumers

⇒ Logit form for the probability of choosing one of the Ni
varieties offered by i :

Pij =
w−θi Aθi τ

−θ
ij aθij∑

l w
−θ
l Aθl τ

−θ
lj aθlj

Probability that i offers the highest valuation for a good
bought by j
Gravity equation :

Xij = Niw−θi Aθi︸ ︷︷ ︸
Si

wjLj∑
l w
−θ
l Aθl τ

−θ
lj aθlj︸ ︷︷ ︸

Mj

τ−θij aθij︸ ︷︷ ︸
φij
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Heterogeneous Industries

Eaton & Kortum (2002)
Assumptions

A continuum of “industries” heterogeneous in productivities

P[zi ≤ z ] = e−Ti z−θ

Perfect competition across countries
Iceberg trade costs

Gravity equation :

Xij = Tiw−θi︸ ︷︷ ︸
Si

Xj∑
l Tlw−θl τ−θlj︸ ︷︷ ︸

Mj

τ−θij︸︷︷︸
φij
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Heterogeneous Firms

Melitz (2003) + Chaney (2008)
Assumptions

A continuum of firms heterogeneous in productivities
Monopolistic (DS) competition across firms and countries
Iceberg trade costs

Gravity equation :

Xij = Niw1−σ
i︸ ︷︷ ︸
Si

Xj∑
l Nlw1−σ

l τ1−σ
lj ϕ̃(ϕ∗lj)

σ−1︸ ︷︷ ︸
Mj

τ1−σ
ij ϕ̃(ϕ∗ij)

σ−1︸ ︷︷ ︸
φij

With a Pareto distribution of productivities
(G (ϕ) = 1− ϕ−θ) :

Xij = Niw1−σ
i︸ ︷︷ ︸
Si

Xj∑
l Nlw1−σ

l τ−θlj f
−[ θ

σ−1−1]
lj︸ ︷︷ ︸

Mj

τ−θij f
−[ θ

σ−1−1]
ij︸ ︷︷ ︸
φij
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Implications for the interpretation of results

In the 80s, gravity is dismissed for its lack of theoretical
foundations. Now, there are almost too much models which
are consistant with gravity !
While various models deliver gravity, interpretation is VERY
different across models

In CES model, d ln Xij
d ln τij

= −(σ − 1), a demand parameter

In the context of heterogeneous consumers, d ln Xij
d ln τij

= −θ, a
demand parameter
In the heterogeneous industries model, d ln Xij

d ln τij
= −θ, a supply

parameter
In the heterogeneous firms model, d ln Xij

d ln τij
= −θ and

d ln Xij
d ln fij

= −
[

θ
σ−1 − 1

]
, combination of demand and supply

parameters
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Theory-Consistent Estimation
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Empirical challenges

Historically, gravity equations were using as RHS variables the
countries’ GDP, populations and bilateral measures of barriers
to trade
This does not control for the “multilateral resistance terms”
(Φj and Ωi ) which creates a bias (Anderson & van Wincoop,
2003)
Various solutions have been proposed in the literature
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Proxies for multilateral Resistance Terms

Log-GDP-weighted average distance (Wei, 1996, Baldwin &
Harrigan, 2011) :

Remotenessj =

(∑
i

Yi

Distij

)

Larger for countries that are closer to large countries
More or less consistent with the theory if φij = Dist−1

ij ,
Xj = Yj and thus Φj =

∑
k

Yl
Distlj

Ω−1
l and Ωi =

∑
l

Yl
Distil

Φ−1
l

Iterative structural estimation (Head & Mayer, 2014) :
i) Assumes Ωi = 1 and Φj = 1, ii) Estimates the model to
recover the parameters determining φij , iii) Given those
parameters, compute new Ωi s and Φjs, iv) Iterate until the
parameters stop changing
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Fixed effect estimations

Fixed effect specification :

lnXij = lnG + ln Si + lnMj + lnφij

Note : In panel data, Si and Mj should also have a
time-dimension. In sectoral data, they should also have the
industry dimension (high-dimensional fixed effect model)
Ratio-type estimation : To get rid of some fixed effects, take
ratios :

Xij

Xjj
=

Si

Sj

φij

φjj
,

Xij/Xik

Xlj/Xlk
=
φij/φik

φlj/φlk

Xij

Xjj

Xji

Xii
=
φijφji

φjjφii
⇒ φij =

√
XijXji

XiiXjj
if φij = φji and φii = 1

XijXjkXki

XjiXkjXik
=

(
(1+ tij )(1+ tjk)(1+ tki )
(1+ tji )(1+ tkj )(1+ tik)

)ε
where (1 + tij) is the asymmetric component of trade costs
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Zeros in Trade Matrices

Up to now, we have systematically considered gravity equations
which are solely defined for strictly positive trade flows
Helpman et al (2008) : Even at the country level, about half
the observations in the typical trade matrix are zeros
The problem gets even worse in more disaggregated data
How can models / estimation methods take this into account ?
Theoretical tricks : Truncate the productivity distribution
(Helpman et al, 2008), Abandon the assumption of a
continuum of firms (Eaton et al, 2012). Since zeros are more
likely across distance/costly country pairs, neglecting those
zeros will systematically underestimate the impact of distance
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Proposed solutions

Use ln(1+ Xij) as LHS variable : A bad idea ! Sensitive to units
Eaton and Kortum (2001) : Estimate a Tobit model where the
LHS variable is defined as lnX ∗ij where X ∗ij = Xij for all positive
trade flows and X ∗ij = X ij whenever Xij = 0. X ij defined as the
minimum value of trade for a given j . Amounts to assume that
missing values are trade flows which fall below a declaration
threshold
Helpman et al (2008) : Heckman-based approach : i) probit to
estimate the probability of Xij > 0 and ii) OLS gravity
equation on positive trade flows including a selection
correction. Exclusion restriction : Overlap in religion and
product of dummies for low entry barriers in countries i and j ...
Eaton et al (2012) : Multinomial PML deal with the zeros
induced
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Gravity Estimates
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Meta-Analysis Results

lnXij = α1 lnYi + α2 lnYj + α3 lnDistij + α41Contiguityij + α51CommonLanguageij

+α61ColonialLinkij + α71RTA/FTAij + α81EUij + α91NAFTAij

+α91CommonCurrencyij + α101Homeij + εij

160 Keith Head and Thierry Mayer

Table 3.4 Estimates of Typical Gravity Variables

All Gravity Structural Gravity

Estimates: Median Mean s.d. # Median Mean s.d. #

Origin GDP .97 .98 .42 700 .86 .74 .45 31
Destination GDP .85 .84 .28 671 .67 .58 .41 29
Distance −.89 −.93 .4 1835 −1.14 −1.1 .41 328
Contiguity .49 .53 .57 1066 .52 .66 .65 266
Common language .49 .54 .44 680 .33 .39 .29 205
Colonial link .91 .92 .61 147 .84 .75 .49 60
RTA/FTA .47 .59 .5 257 .28 .36 .42 108
EU .23 .14 .56 329 .19 .16 .5 26
NAFTA .39 .43 .67 94 .53 .76 .64 17
Common currency .87 .79 .48 104 .98 .86 .39 37
Home 1.93 1.96 1.28 279 1.55 1.9 1.68 71

Notes: The number of estimates is 2508, obtained from 159 papers. Structural gravity refers here to some use of
country fixed effects or ratio-type method.

4. GRAVITY ESTIMATES OF POLICY IMPACTS

From the first time gravity equations were estimated, one of the main purposes has been
to investigate the efficacy of various policies in promoting trade.26 From this standpoint,
production, expenditure, and geography are just controls with the real target being a
policy impact coefficient. This section considers the evidence that has been gathered
on the policy coefficients and then turns to the harder question of how to move from
coefficients to economically meaningful impact measures.

4.1. Meta-Analysis of Policy Dummies
Using Disdier and Head (2008) as a starting point,we have collected a large set of estimates
of important trade effects other than distance and extended the sample forward after 2005.
The set of new papers augments the Disdier and Head (2008) sample by looking at all
papers published in top-5 journals, the Journal of International Economics and the Review of
Economics and Statistics from 2006 to available articles of 2012 issues.A second set of papers
were added, specifically interested in estimating the trade costs elasticity. Since those are
much less numerous, we tried to include as many as possible based on our knowledge of
the literature. A list of included papers is available in the web appendix.The final dataset
includes a total of 159 papers, and more than 2500 usable estimates. We provide in Table
3.4 meta-analysis type results for the most frequently used variables in gravity equations,
including policy-relevant ones.

26 Tinbergen (1962) found small increases in bilateral trade attributable to Commonwealth preferences (≈5%) and the
Benelux customs union (≈ 4%).

Author’s personal copy
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Meta-Analysis Results

Average distance effect around -1.1
Contiguity and common language effects around .5 (+65% of
trade conditional on sharing a border or the same language).
Colonial linkages imply larger effects (+130%)
Some uncertainty regarding the impact of RTAs but NAFTA
seems to have larger effects
Estimates on common currency imply a doubling of trade, on
average. Lower than the initial estimates by Rose (2000) who
found a tripling of trade. Note that this does not control for
the endogeneity of currency or trade unions
Home bias is still huge, +370%
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Distance elasticity, over time
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Doubling the distance reduces trade by a factor of two
Interpretation : Transportation costs, “Time as a trade barrier”,
Cultural distance, Informational frictions
Over time, trade becomes more geographically concentrated !
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Partial vs General Equilibrium Impacts of trade

Impact of changing trade barriers :

X ′ij
Xij

=
φ′ij
φij︸︷︷︸

Direct

Ωi

Ω′i

Φj

Φ′j︸ ︷︷ ︸
MR Adj .

Y ′i
Yi

X ′j
Xj︸ ︷︷ ︸

GDP Adj .

Direct impact : exp[α̂i (B ′ij − Bij)]

Impact on multilateral indices : Usually negative. eg signing an
RTA between i and j implies a decrease in τij (an increase in
φij). Because RTA makes access to j easier, competition gets
fiercer and raises Φj . This counteracts the direct effect of a
raise in φij and transmit the impact of the shock on all the Xi ′j
terms
Impact on GDPs

⇒ Obtained through simulations
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Partial vs General Equilibrium Impacts of trade
170 Keith Head and Thierry Mayer

Table 3.6 PTI, MTI, GETI, and Welfare Effects of Typical Gravity Variables

Coeff. PTI MTI GETI Welfare

Members: Yes Yes Yes No Yes No Yes No

RTA/FTA (all) .28 1.323 1.129 .946 1.205 .96 1.011 .998
EU .19 1.209 1.085 1.007 1.136 1.001 1.013 .999
NAFTA .53 1.699 1.367 1.005 1.443 1 1.048 1
Common currency .98 2.664 1.749 1.028 2.203 1.003 1.025 .998
Common language .33 1.391 1.282 .974 1.303 .99 1.005 .999
Colonial link .84 2.316 2.162 .961 2.251 .984 1.004 .999
Border effect 1.55 4.711 4.647 .938 3.102 .681 .795 n/a

Notes: The MTI, GETI, and welfare are the median values of the real/counterfactual trade ratio for countries
relevant in the experiment.

and van Wincoop (2003). Although they only report PTI and GETI, their footnote 26
states that the changes in incomes only affect marginally the outcome (even though their
experiment removes the Canada–US border). It is also interesting that the results by
Anderson and van Wincoop (2003) from the counterfactual removal of the US–Canada
border reveals a steep decline when comparing GETI to PTI (2.43 vs 5.26), a finding we
also observe in the last row of Table 3.6 (3.1 vs 4.7), using a quite different dataset.

Looking at welfare effects, it is striking that strong trade impacts may have small welfare
consequences. The welfare effects in this class of model are linked to the change in the
share of trade that takes place inside a country. Therefore a given variable, colonial link
for instance, can turn out to have very large factor effects on the considered flows but
very small welfare effects overall, because the initial πni is very small. Intuitively, because
the initial flows are so small, even doubling trade with ex-colonies will result in very
tiny changes in the share of expenditure that is spent locally. In contrast, adding even a
few percentage points of trade with a major partner will be much more important for
welfare.

Finally, it should be kept in mind that the GETI and welfare results shown inTable 3.6
are intended for exposition of the methods, rather than as definitive calculations. There
are very important omissions in the analytical framework we used: it lacks sector-level
heterogeneity in ε, input-output linkages, and other complexities that could alter results
in a substantial way. Costinot and Rodriguez-Clare (2013) provide a more complete
treatment of the question in their chapter dedicated to welfare effects (see Chapter 4).

4.4. Testing Structural Gravity
The GETI approach to quantifying trade impacts of various policy changes builds a
counterfactual world based on a general equilibrium modeling of the economy. Structural
gravity is the common core of this modeling. Anderson and van Wincoop (2003) rely

Author’s personal copy

MTI usually smaller than PTI
GETI close to MTI except for large shocks like removing the
border
Welfare impact is usually small (see Lecture 10)
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Firm-level gravity
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Motivation

The increasing availability of firm-level data makes it possible
to estimate separately the response of trade to shocks along
the intensive and extensive margins
Proposed decompositions :
∂ lnXij

∂ ln τij
=

∂ lnNij

∂ ln τij
+
∂ ln x̄ij
∂ ln τij

=
∂ lnNij

∂ ln τij︸ ︷︷ ︸
Ext.Margin

+
1
x̄ij

(∫ +∞

φ∗ij

∂ ln xij(ϕ)

∂ ln τij
xij(ϕ)

g(ϕ)

1− G (ϕ∗ij)
dϕ

)
︸ ︷︷ ︸

Int.Margin

+
−∂ lnG (ϕ∗ij)

∂ lnϕ∗ij

∂ lnϕ∗ij
∂ ln τij

(xi j(ϕ∗ij)
x̄ij

− 1
)

︸ ︷︷ ︸
Comp.Effect

Extensive margin is the elasticity of the number of exporters to
the change in trade cost
Intensive margin is the change in the average shipments of
incumbent firms Comp. Effect comes from the fact that new
entrants/exiters do not have the same productivity as the
existing exporters (thus depends on the difference between the
marginal firm and the mean firm)
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CES-Iceberg model

Intensive margin :

xij(ϕ) =

(
σ

σ − 1
wiτij
ϕ

)1−σ Xj

Φj
⇒

∂ ln xij(ϕ)

∂ ln τij
= 1− σ

Extensive margin :

Nij = (1− G (ϕ∗ij))Ni ⇒
∂ lnNij

∂ ln τij
= −

∂ lnG (ϕ∗ij)

∂ lnϕ∗ij

∂ lnϕ∗ij
∂ ln τij︸ ︷︷ ︸

1

Composition effect :

−∂ lnG (ϕ∗ij)

∂ lnϕ∗ij

(xi j(ϕ∗ij)
x̄ij

− 1
)
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CES Iceberg model

Thus :

∂ lnXij

∂ ln τij
= −

∂ lnG (ϕ∗ij)

∂ lnG (ϕ∗ij)︸ ︷︷ ︸
Ext.Margin

+ 1− σ︸ ︷︷ ︸
Int.Margin

+
−∂ lnG (ϕ∗ij)

∂ lnϕ∗ij

(xi j(ϕ∗ij)
x̄ij

− 1
)

︸ ︷︷ ︸
Comp.Effect

With Pareto :

∂ lnXij

∂ ln τij
= −θ︸︷︷︸

Ext.Margin

+ 1− σ︸ ︷︷ ︸
Int.Margin

+ σ − 1︸ ︷︷ ︸
Comp.Effect

Composition exactly compensates the intensive margin
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Intensive and extensive gravity

Figure: The intensive & extensive components of the gravity equation
(Crozet & Koenig, Table 2)Table 2: Decomposition of French aggregate industrial exports (34 industries - 159 countries -

1986 to 1992)

All firms Single-region firms
> 20 employees > 20 employees
(1) (2) (3) (4)

Average Number of Average Number of
Shipment Shipments Shipment Shipments

ln (Mkjt/Nkjt) ln (Nkjt) ln (Mkjt/Nkjt) ln (Nkjt)

ln (GDPkj) 0.461a 0.417a 0.421a 0.417a

(0.007) (0.007) (0.007) (0.008)

ln (Distj) -0.325a -0.446a -0.363a -0.475a

(0.013) (0.009) (0.012) (0.009)

Contigj -0.064c -0.007 0.002 0.190a

(0.035) (0.032) (0.038) (0.036)

Colonyj 0.100a 0.466a 0.141a 0.442a

(0.032) (0.025) (0.035) (0.027)

Frenchj 0.213a 0.991a 0.188a 1.015a

(0.029) (0.028) (0.032) (0.028)

N 23553 23553 23553 23553
R2 0.480 0.591 0.396 0.569

Note: These are OLS estimates with year and industry dummies. Robust stan-
dard errors in parentheses with a, b and c denoting significance at the
1%, 5% and 10% level respectively.

15

Extensive margin accounts for 57% of the distance effect. Larger share in
other studies
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Conclusion

Nowadays, gravity is both a successful empirical model and a
benchmark which guides theoretical modeling

Gravity equation has also been used in other contexts, with
some success :

Service offshoring (Head et al, 2009),
Migrations (Anderson, 2011),
Commuting (Ahlfeldt et al, 2014),
Portfolio investments (Portes et al, 2001),
FDI (Head & Ries, 2008)



Micro-Foundations Theory-consistent estimation Gravity estimates Firm-level Gravity

References

Ahlfeldt, Redding, Sturm & Wolf, 2014, “The Economics of Density :
Evidence from the Berlin Wall”, NBER WP20354

Anderson, 1979, “A theoretical foundation for the gravity equation”,
American Economic Review, 69(1) :106-116

Anderson, 2011, “The Gravity Model”, The Annual Review of Economics,
3(1) :133-160

Anderson, de Palma, Thisse, 1992, Discret Choice Theory of Product
Differentitation, MIT Press

Anderson & van Wincoop, 2003, “Gravity with gravitas : A solution to
the border puzzle”, The American Economic Review 93(1) :170-192

Arkolakis, Costinot & Rodriguez-Clare, 2012. “New Trade Models, Same
Old Gains ?,” American Economic Review, 102(1) : 94-130

Chaney, 2008, “Distorted Gravity : the intensive and extensive margins of
international trade,” American Economic Review, 98(4) :1707-21



Micro-Foundations Theory-consistent estimation Gravity estimates Firm-level Gravity

References

Eaton & Kortum, 2002, “Technology, geography and trade”,
Econometrica 70(5) : 1741-1779
Eaton, Kortum & Sotelo, 2012, “International Trade : Linking Micro and
Macro”, NBER WP
Head, Mayer & Ries, 2009, “How remote is the offshoring threat ?”,
European Economic Review, 53(4) :429-444
Head & Mayer, 2014, “Gravity Equations : Workhouse, Toolkit, and
Cookbook”, in Handbook of International Economics, Chapter 3
Head & Ries, 2008, “FDI as an outcome of the market for corporate
control : theory and evidence”, Journal of International Economics 74(1) :
2-20
Helpman, Melitz & Rubinstein, 2008, “ EStimating trade flows : trading
partners and trading volumes”, Quarterly Journal of Economics,
123(2) :441-487
Krugman, 1997, Development, Geography and Economic Theory, Vol 6
MIT Press
McCallum, 1995, “National borders matter : Canada-US regional trade
patterns,” The American Economic Review 85(3) : 615-623



Micro-Foundations Theory-consistent estimation Gravity estimates Firm-level Gravity

References

Melitz, 2003, “ The impact of trade on intra-industry reallocations and
aggregate industry productivity”, Econometrica 71(6) :1695-1725

Melitz & Ottaviano, 2008, Market size, trade, and productivity”, Review
of Economic Studies 75(1) :295-316

Portes, Rey & Oh, 2001, Information and capital flows : the determinants
of transactions in financail assets,” European Economic Review
45(4-6) :783-796

Trefler, 1995, The case of missing trade and other mysteries,” The
American Economic Review 85(5) : 1029-1046


	Micro-Foundations
	Theory-consistent estimation
	Gravity estimates
	Firm-level Gravity

