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Anderson and van Wincoop(2003) : “Estimated gravity equations do
not have a theoretical foundation.”
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The Armington model
“the first theoretical foundation for the gravity relationship.”
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Universal Gravity Framework

P EX = &X
0F B~
Qi) iEEAZjENEmE
Di iE Ay~ AR
Dij iE 02 jE R MmA I
Y; = p;0; [E A mi S E

Xij = pijQ; iEZjENE SR

E; = Xjes Xji iE#Ommn2UHE fiE S X W

w; = EE/P,; BEXEH
i—’; B A%

b E M 8TE 2L
P; = (ZjESpji(p) ¢ I IR



{E# 143 | MOTIVATION |

PFAH

* Conditionl
Dij = Di * Tij " (8)
Hp; B2i=H0NE, 2R 2EERAK, ;=1

+ Condition2 (BFER) = X, = (biriy)"* SE; (9)
Zkes(pkrk])

H':F'P — [ZlES(pl l]) ] ¢ E :(ZLESPL]¢) d)W

+ Condition3(&#4) Q; =« DY (10)

HAc&p&p2bELRTER, kENEMN



te& @  MOTIVATION | I

e Conditiond (HiZHEE)
Yi EpiQi = XjesPijQij = LjesXij (11)
HAQ; = Yjes7ijQij

 Condition5 (SNEFRZFE) VIES, Ei= Z &p;Q;
ER—AINERE, ATHRIFEHRETZHEEES:

_ 2ipi0;
- Z&EpiQ (12)

~~
M~
A

BE=1HE=1R, AZ|HE 5T

* Condition6 (FREL) Diesti=1



{E# 143 | MOTIVATION |

HEBRES:
LS| TR, Y
supply shifters c;;
XIH R G R 1
e O (Y5

1 i
P PaCHY=Tes Ty B RIG DY

Pi_q5 = Z}EST;(PPJ ?

d

T%ﬁ

Ej%%ij% E/] 7N Ll&)\*-ﬁ/ﬁ'f‘tj] 1
CH YiesVi=1

JL +C.4&C.5

o PUREBE; = Y

d

o] PUKH X



MOTIVATION

EXAMPLES OF MODELS IN THE UNIVERSAL GRAVITY FRAMEWORK

Demand Supply Model Welfare
Model Elasticity (¢) Elasticity () Parameters of Labor
Armington 1969; Anderson 1979; Anderson o—1 (1=0/¢ g, substitution parameter; B x (p/P)"Y
and van Wincoop 2003 (with intermediates) ¢, labor share
Krugman 1980 (with intermediates) o—1 (1 —0/¢ g, substitution parameter; B, x (p/P)'¥
¢, labor share
Eaton and Kortum 2002 (with intermediates) 0 (1 =0/¢ f, heterogeneity parameter; B, x (p/P)'Y
¢, labor share
Melitz 2003; Di Giovanni and Levchenko 2013 6[1 + 3‘9_(5"_];}] (1—=0/¢ o, substitution parameter; B x (p/P)'
0, heterogeneity parameter
Allen and Arkolakis 2014 o—1 —[(1 +a)/(a+ b)] o,substitution parameter; [>:Bi(pus Py~ 1/t ] et

a, productivity spillover;
b, amenity spillover

Redding 2016 0 ae/[1 +e(1 —a)] 6, heterogeneity (goods) [XB(p/ P)=]*
parameter;
&, heterogeneity (labor)
parameter;
o, goods expenditure share
Redding and Sturm 2008 (a variant o—1 a/[(1 —a)(e—1) — «] o, substitution parameter; (XBi(p/ Pyyey o/t
of Helpman 1998) «, share spent on goods
Economic geography with intermediate 0 I—Ei - ﬁ (%i) 0, heterogeneity (goods) YiBi(p/ P)E
goods and spillovers parameter;

{, intermediate good share;
a, productivity spillover;
b, amenity spillover

. . . : 1 ] t : iy 1/ 58l ellafi)+b] laf)+h }e
Economlc. g.eography with intermediate . 0 Ti‘ + W (“;r) 0, heterogeneity (goods) {Z.B [(}%}1 f] (1=el(a/§) 1|]}:1 {(aft)+e]}
goods, idiosyncratic preferences, and spill- parameter;
overs &, heterogeneity (labor)

parameter;

{, intermediate good share;
a, productivity spillover;

b, amenity spillover

Note—This table includes a (nonexhaustive) list of trade and economic geography models that can be examined within the universal gravity frame-
work, the mapping of their structural parameters to the gravity constants, and the relationship between the welfare of workers and the real output prices.

B;is an exogenous, location-specific parameter whose interpretation depends on the particular model. Ais an endogenous variable that affects every coun-
try simultaneously.
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The Network Effects of a Trade Shock
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Table 2: ESTIMATING THE GRAVITY CONSTANTS

(1) (2) (3) (4) (5) (6) (7)

OLS v 1Y IV IV v IV
Log Income (Demand -0.403**  1.484 3.278 4.364* B.88PFE  B.E30 B8 F15*
elasticity) (0.171)  (1.157) (2.674) (2.371) (1.838) (1.356) (1.312)
Log Own Expenditure 3.381%*  92.889*** 108.592** 116.649** T71.859** 64.968** ]68.488**
Share (Supply Elasticity) (1.600)  (13.417) (48.104) (47.944) (35.883) (33.014) |(32.198)
Land controls No No Yes Yes Yes Yes Yes
Geographic controls No No No Yes Yes Yes Yes
Historical controls No No No No Yes Yes Yes
Institutional controls No No No No No Yes Yes
Schooling and R&D controls No No No No No No Yes
First stage Sanderson-Windmeijer F-test:
Income 25.909 3.994 6.349 20.095 34.198 25.763
(p-value) 0.004 0.102 0.053 0.007 0.002 0.004
Own expenditure share 72.702 4.388 4.923 3.561 4.577 5.205
(p-value) 0.000 0.090 0.077 0.118 0.085 0.071
Observations 94 94 94 94 94 94 94

Notes: The dependent variable is the estimated country fixed effect of a gravity regression of the log ratio of bilateral trade flows
to destination own trade flows on categorical deciles of distance variables, where the coefficient is allowed to vary by continent
of origin and destination. Hence, each observation in the regressions above is a country. Instruments for income and own
expenditure share are the equilibrium values from a trade model where the bilateral trade frictions are those predicted from the
same gravity equation and countries are either identical in their supply shifters (column 2) or their supply shifters are estimated
from a regression of observed income on observables (columns 3 through 7). In the latter case, the observables determining the
supply shifters are controlled for directly in the first and second stage regressions, so identification of the demand and supply
elasticities arise only from the general equilibrium effect on income and own expenditure shares. Land controls include land
area interacted with fraction fertile soil, desert, and tropical areas. Geographic controls include the distance to nearest coast
and the fraction of country within 100 km of an ice free coast. Historical controls include the log population in 1400 and the
percentage of the population of European descent. Institutional controls include the quality of the rule of law. Schooling and
R&D controls are average years of schooling (from UNESCO) and the R&D stocks (from Coe et al. (2009)), where a dummy
variable is included if the country is not in each respective data set. Land, geographic, and historical control are from Nunn and
Puga (2012). Standard errors clustered at the continent level are reported in parentheses. Stars indicate statistical significance:
* p<.10 ** p<.05 ¥ p<.01.
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