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Question 1 (50 points)
. {10 points) The representative consumer in country j solves the following utility maximiza-
tion exercise:
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The first-order condition with-respect-to Cy; is
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where A; is the lagrange multiplier for the consumer in country j. The first-order condition
with-respect-to the lagrange multiplier just gives the budget constraint of the consumer in

country j. The first-order condition above implies that
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Substituting this for Cj; in the budget constraint gives
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Substituting for [L)\j] in the expression for Cj; gives
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the reguired demand function:

_wiky e\
o= ()

. (15 points) The profit function of a product produced in country i is

T = X — (o + B X w; .

, it implies that le“” = Ziv n; (pij)l"". Using this gives

Given that every product produced by country £ is unique and is sold to every country in the

world (includng itself), the output of every product must be equal to the world demand for

it.
N
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which, given the expression for Cj; (derived above in (1)), implies that
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Since every product is sold for the same price p;; = p;
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Substitute this in the profit function.
N - N

wiL; _ wil;
ﬂ'x“"pg UZJ—_.J~ a—l‘.Bi'piGZ_“},_J Wy .
i J

1—-o 1-o
=1 5 = b

Maximsing this with respect to p; gives the first order condition
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which can be re-arranged to
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Thus, the price charged for every product produced in country i

T
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The total cost of producifon is wi Ly = wio + ;. Xw;. Differentiating this with respect to

X; gives the marginal cost to be Sjw;. Since o > 1 it implies that /(¢ — 1) > 1, which

means that price is greater than the marigal cost, i.e. p; > Byw;. The mark-up, therefore, is
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3. (10 points) Due to free entry of firms, the profit of each firm is driven to zero, i.e. pj AC;,

where AC; is the average cost of producing a product in country i.
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For zero profits
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Solving this for X; give
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Since every product produced in country 7 uses this amount of labor the total amount of labor

used is n;L; and it has to be equal to the endowment of labor in country i (L;). Thus,
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4, Now we incorporate trade costs and derive the gravity equation.

(a) (10 points) With trade costs, the demand, in country j, for products imported from
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Multiplying the quantity demanded by the price paid by country j gives the expenditure

country 7 is given by:

on a product imported from country .
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Since all products imported from country i have the same expenditure, the total expen-

diture by country j on products of country 4 is T3; = nt;;.
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b) {15 points) Substituting for n; in the expression for Tj; gives
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An increase in 7;; causes trade costs to increase. Thus, it makes importing products
from country i more expensive. Since o > 1, an increase in Tij reduces the demand
for imported products, and also reduces the expenditure on imported products (T3;). A
higher o will result in a greater decline in Tj; for a given change in ;. This is because
a higher ¢ implies a greater elasticity of substitution between products. Thus, when
the products from country i become more expensive, due to an increase in 7;;, country
4 consumer shifts to cheaper products from other countries (including products from

itself) by a greater extent when ¢ is larger.

Question 2 (40 points)

.

1. (20 points) Cutoff Productivity for Exporting: All firms with a ¢ s.t. Il (¢) > 0 will export.
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‘We will assume that T (sz) a1 > 1 so that
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Thus we get the following partitions:

(i) p<yp — do not enter the domestic market
(i) p<ep< @, — enter the domestic market but do not export

(ii) ¢ > @, -+ enter both domestic and foreign market

Probability of Exporting: Conditional on survival, the probability of exporting is simply
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Average profit of a firm: Conditional on survival a firm’s average profit is
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We know that
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Similarly, among the firms that export
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And since
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Free entry: due to free entry, the value from entry is driven to zero in equilibrium
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ZCP and FE provide a system of two equations in two unknowns. Equilibrium cut-off pro-
ductivity - ¢* - and the equilibrium average profits - I1{*) - solve the ZCP and FE. Equilibrium

cut-off productivity - ¢* - also implies the equilibrium cut-off productivity for exporting - ¢*.
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