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General Equilibrium Analysis of the Eaton-Kortum Model of International Trade
by
Fernando Alvarez and Robert Lucas

The Alvarez-Lucas Model 
Goals: 
Restate a general equilibrium model of bi-lateral trade flows.

Fit the model to trade-flow data by calibration techniques.

Do welfare analysis of bi-lateral and multi-lateral

trade arrangements. 

Extend real business cycle approach so as to take account of international trade flows.

Earlier Trade Literature

·  Helpman (1987) 
assumes monopolistic competition with firms in 
different countries choosing to produce differentiated 
products. Implication is that each source should export 
a specific good everywhere.


Haveman and Hummels 
(2002) report evidence to the 
contrary.


Eaton and Kortum builds on Dornbusch, Fischer, Samuelson (1977), a   Ricardian trade model with a continuum of goods:

· Countries have differential access to technologies, tecnology varies across commodities and countries.
Their Goal: 
Derive structural equations for bilateral trade, among many countries. They develop a probabilistic model of comparative, and absolute, advantage across countries. 

· Denote country i’s efficiency in producing good
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· Denote input cost in country i as ci
· Cost of a bundle of inputs is the same across commodities within a country (because country inputs are mobile across activities and activities do not differ in their input shares).

· With Constant Returns to Scale, the cost of producing a unit of good j in country i is
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· Geographic barriers: iceberg transportation cost,


Delivering a unit from country i to country n requires 
producing 
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· Assume the triangle inequality, for any 3 countries i, k and n holds: 
[image: image6.wmf]ninkki

ddd

£×

.
· Delivering a unit of good j produced in country i to country n costs: 
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· Perfect Competition: 
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 is what buyers in country n would pay if they chose to buy good j from country i.

· Shopping around the world for the best deal, yields price of j: 
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where, N is the number of countries.

· Facing these prices, buyers (final consumers or firms buying intermediate inputs) purchase goods in amounts Q(j) to max CES objective:
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where (>0 is the elasticity of substitution.

· Maximization is subject to a budget constraint. It aggregates across buyers in country n to Xn, country n’s total spending.
· Probabilistic representation of technologies:


country i’s efficiency in producing good j is the 
realization of a random variable Zi. 
· Zi is drawn independently for each j from its country specific distribution: 
[image: image11.wmf]()Pr[]

ii

FzZz

=£

.

· The cost of purchasing a particular good from country i in country n is the realization of the random variable: 
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· The lowest price is the realization of: 
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· 
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 is the probability that country i supplies a particular good to country n (probability that i’s price turns out to be the lowest). 
· Probability theory of extremes provides a form for 
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 and for the resulting distribution of prices. 
Frechet distribution: 
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Frechet distribution: 
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Note the fat tail of the distribution, which may play a significant role. 


Theta=1.2
  T=100
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Treat the distributions as independent across countries.

· Ti is country specific parameter governing the location of the distribution. (A bigger Ti implies that a high efficiency draw for any good j is more likely). 

Think about Ti as country i’s state of technology reflecting country i’s absolute advantage across a continuum of goods.
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· ( parameter is common to all countries and reflects the amount of variation within distribution. 

(Bigger ( implies less variability.) 

Think about ( as a parameter regulating 
heterogeneity across goods in countries’ relative 
efficiencies. It governs comparative advantage 
within a continuum of goods.
Resulting distribution of prices in different countries:
Country i presents country n with a distribution of prices:
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The distribution 
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 for what country n actually buys is:
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Price distribution inherits form of Gni(p):
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The price parameter 
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 summarizes how:

1. states of technology around the world,

2. inputs costs around the world,

3. and geographic barriers


govern prices in each country n. 


Price distribution has 3 important properties:

1. 
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 (the probability that country i provides a good at the lowest price in country n)
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Continuum of goods implies, 
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 is also the fraction of goods that country n buys from country i.

2. The price of a good that country n actually buys from any country i also has the distribution Gn.
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For goods that are purchased, conditioning on the source has no bearing on the good’s price.

The prices of goods actually sold in a country have the same distribution regardless of where they come from.
Corollary:
Country n’s average expenditure per good does not vary by source. 

Hence the fraction of goods that country n buys from country i, 
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  is also the fraction of its expenditure on goods from country i:


[image: image34.wmf]1

()()

()

niiiniiini

N

ni

nn

kknk

k

XTcdTcd

X

Tcd

qq

q

p

f

--

-

=

å

===


where Xn is country n’s total spending and Xni is spent (c.i.f.) on goods from i.
Eaton-Kortum Gravity Equation: Version 1
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Bilateral trade is related to the importer’s total expenditure and to geographic barriers. An alternative representation of the gravity equation is:
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pi and pn  above are price indices for country i and n.
· As overall prices in market n fall relative to prices in market i or as n becomes more isolated from i (higher dni) i’s normalized share in n declines. 
· As the force of comparative advantage weakens (higher (), normalized import shares become more elastic w.r.t. the average relative price and to geographic barriers. 

· A larger dispersion parameter ( means relative efficiencies are more similar across goods. There are fewer efficiency outliers that overcome differences in average prices or geographic barriers. 

Empirical exploration of the trade-price relationship:
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The Alvarez-Lucas Extension
Alvarez and Lucas extend the Eaton-Kortum framework to account for data:
(1) They bring in trade in intermediate goods—key to account for trade (something that Kehoe and Mc Gratten (?) did not succeed in doing.

The trade in intermediate goods, which raise the volume of trade is therefore a key element in the calibration.
The main contribution of the Alvarez and Lucas is in taking the model to the data and performing interesting calibrations. 

(2) They use THE UNITED NATIONS COMMON DATA BASE, which reports value-added in agriculture, mining, and manufacturing for OECD countries, and the OECD input-output tables, as well as standard macro data sets. 
The “Punch Line” of the Alvarez and Lucas Paper is that the calibrated model accounts fairly well for the overall volume of trade in the 2000, and how it varies cross-sectionally with the country size and tariff levels.

Comment 1:  INCREASING RETURNS TO SCALE.
Alvarez and Lucas   also add a link between size and absolute productivity parameter (to help in accounting for data).
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Thus, increasing the country size raises the economy’s level of competitiveness; increasing the volume of trade flows. 

The link between size and absolute productivity parameter is a bit mechanical specification. 
It is also not clear to me whether this assumption is consistent with the way the “mass variable” characterizing  trade partners typically appear in the gravity equation
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It is not clear what the separate roles of trade in intermediate goods and external economies play in the calibration.

 Also how important is the dispersion parameter (because of the thick tail of the Frichet distribution, larger country has larger average productivity).

Comment 2:
 Alvarez and Lucas argue that you do not need monopolistic competition and can go to the data with a perfectly competitive model. This argument seems to be valid only as long as one is interested in aggregate variables, such as the ratio of the volume of trade to GDP. This variable is the focus of Alvarez and Lucas paper. But for commodity/industry compositional issues, which are the core of international trade, pure competition is not good enough.  

With a host-source country pair fixed trade costs, the dispersion parameter then could play a key role in determining the selection of trade partners (see Helpman, Melitz and Rubinstein (2004). 
Comment 3: 
The underlying assumption of balanced trade is inconsistent with trade imbalances in the data (chiefly the USA). International capital mobility is the next thing to incorporate in the model. It then could address also the Feldstein-Horioka (current accounts very small despite of capital mobility) and the Home bias in trade. OECD data confirm trade bias, which is  fundamental to transfer problem and also figures in

discussions of low factor content of trade (Trefler). See  Obstfeld and Rogoff (2002). 

Details of Alvarez-Lucas Model: 
(i) The Aggregate Traded  Good and Individual Goods
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where, x(u) is i.i.d. exponential with parameter 
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different notation than Eaton and Kortum:
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Reduced form for q: 
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(ii) The Non-Traded Final Good
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Market Clearing
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Reduced Form Prices
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This constant-returns-to-scale feature is typical to every  Ricardian model. 

The World Economy
Number of Countries, Labor endowments, Productivities, Wages:
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The World Equilibrium System has N equations, 
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, N unknowns, 
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 , for a given vector of wages. Now the N trade balance conditions generate solution for the vector, 
[image: image51.wmf])

,...,

(

1

N

W

W

W

=

.















PAGE  

_1160689325.unknown

_1161288517.unknown

_1162447631.unknown

_1162529294.unknown

_1162529827.unknown

_1162530886.unknown

_1162531198.unknown

_1162531219.unknown

_1162530781.unknown

_1162529316.unknown

_1162528482.unknown

_1162529003.unknown

_1162528427.unknown

_1162446909.unknown

_1162447091.unknown

_1162447132.unknown

_1161308067.unknown

_1160696045.unknown

_1161234817.unknown

_1161235517.unknown

_1160702820.unknown

_1161234720.unknown

_1160699513.unknown

_1160693667.unknown

_1160696030.unknown

_1160693887.unknown

_1160693398.unknown

_1160620039.unknown

_1160624557.unknown

_1160624980.unknown

_1160625320.unknown

_1160624722.unknown

_1160623744.unknown

_1160624410.unknown

_1160620146.unknown

_1160619367.unknown

_1160619678.unknown

_1160619854.unknown

_1160619547.unknown

_1160619148.unknown

_1160619184.unknown

_1160619086.unknown

