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Source: Head and Mayer(2014).
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1. Úå�§ 1.2 Úå�.ÚÚå�§

Úå�.ÚÚå�§

I Newton’s law of universal gravitation

I Gravity Model: Basic gravity models state that economic interactions between

two geographically defined entities are proportional to the size of these entities

and inversely related to the distance between them. They have great empirical

explanatory power.

I Head and Mayer(2014): three definitions of the gravity equation

I General gravity xij = GSiMjφij

I Strutural gravity xij = yi
Ωi

xj
Φj
φij

I Naive gravity equation xij = Gyai y
b
jφij
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http://en.wikipedia.org/wiki/Newton's_law_of_universal_gravitation
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1. Úå�§ 1.2 Úå�.ÚÚå�§

McCallum(1995)�¢yïÄ

lnxij = α1 + α2 ln yi + α3 ln yj + α4 ln dij + α5δij

+ α6REMi + α7REMj + εij

I xij �/« i �/« j �

Ñ�¶

I yi, yj �ü�/«�IS

)�o�¶

I dij �ü�/«�ål¶

I δij L«ü�/«´ÄÓ

áu��I[£½,«²

Lé��¤�åCþ§>

¸�A�u eδij¶

I REMi =
∑
m 6=j

dim
ym
"
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1. Úå�§ 1.3 Anderson and van Wincoop(2003)

Anderson and van Wincoop(2003)��¦Ú�z

Gravity equations have been widely used to infer trade flow effects of

various institutional arrangements. We show that estimated gravity equations

do not have a theoretical foundation. This implies both that estimation

suffers from omitted variables bias and that comparative statics analysis is

unfounded. We develop a method that (i) consistently and efficiently

estimates a theoretical gravity equation and (ii) correctly calculates the

comparative statics of trade frictions. We apply the method to solve the

famous McCallum border puzzle. Applying our method, we find that national

borders reduce trade between industrialized countries by moderate amounts of

20-50 percent.
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1. Úå�§ 1.3 Anderson and van Wincoop(2003)

Úå�§�nØÄ:

Max uj =

(∑
i

(cij/βi)
σ−1
σ

) σ
σ−1

s.t.
∑
i

pijcij = yj =
∑
i

xji

d��^�Úý��å^���/« i Ñ��/« j �n´þ�£�©6ª¤µ

xij = pijcij =

(
βipij
Pj

)1−σ

yj

b½ pij = pitij!tij = bijd
ρ
ij§¿Pθi = yi/y

W§²Lí����e¡�(�5Ú

å�§£structural gravity equation§�©9 ª¤µ

xij =
yiyj
yW

(
tij

ΠiPj

)1−σ

Ù¥µPj =

(∑
i

(
tij
Πi

)1−σ
θi

) 1
1−σ
!Πi =

(∑
j

(
tij
Pj

)1−σ
θj

) 1
1−σ
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1. Úå�§ 1.3 Anderson and van Wincoop(2003)

�O(J

�â(�5Úå�§§ü�/«�m�n´þÉ�5�Ï� Sij!ålÏ� Dij Ú

�ål�Ù¦{å£resistance terms¤ Rij�K�µ

lnxij = ln yi + ln yj − ln yW︸ ︷︷ ︸
Sij

+α1 ln dij︸ ︷︷ ︸
Dij

+α2 (δij − ln Πi − lnPj)︸ ︷︷ ︸
Rij

�©¥£25¤Ú£26¤ªr>¸�A£border effects¤½Â�Ñ�I�>¸éüI

n´�K�µ

Borderi = exp (Rii −Rij) =

(
eδijPi
Pj

)σ−1
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1. Úå�§ 1.3 Anderson and van Wincoop(2003)

Head and Mayer(2014)µn«�O�{�'�

Notes: Top value in each cell is the mean estimate (based on 1000 repetitions). The

true parameters are -1 for distance and .5 for RTA. Average standard error in /( )0

and standard deviation of estimate in/[ ]0.
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