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2. In this exercise, you will show that )f,ijrrff? is a weighted average of Xll and )§2 as stated in class

(assuming all variables are positive). A weighted average of two positive numbers X and Y is given by
aX + (1 —a)Y for some fraction a between 0 and 1 (if a= 1/2, this is just a plain average).

(a) Show that a weighted average of two numbers X and Y must lie between X and Y. (Hint: one
number has to be larger than the other, so let X <Y without loss of generality. If X <Y, what
does this imply about X + (1 — a)Y relative to X? To Y'?)

(b) Show that )5(/11522 can be written as a weighted average of Xll and 32. (Hint: you can break
this into a sum of two separate fractions. Multiplying both the denommator and numerator of a
fraction leaves the total unchanged—how might you use this to rewrite in terms of and X2 7)
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3. Two agricultural economies, “Home” and “Foreign,” produce corn (C) and wheat (W). Home has an
endowment of 200 fields, which can produce either 2 units of corn or 2 units of wheat. Foreign has an
endowment of 300 fields, which can produce either 1 unit of corn or 2 units of wheat. Consumers in both
economies have identical homothetic preferences represented by the utility function: U(D¢, Dw) =

1/2 1/2
Dg* Dy

(a)
(b)

(©

(d)

Draw the production possibility frontiers for both economies (draw the production of corn on the
X-axis).

Let p = pc/pw denote the relative price of corn. On a graph with p on the Y-axis and relative
quantities C/W on the X-axis, draw the relative demand and supply curves for both economies
in autarky (use a different diagram for each economy). Make sure to indicate the coordinates of
the point where both curves intersect. Do these curves depend on the economies’ endowments
(the number of fields they have)?

Now assume that these economies open up to international trade. Draw the world relative de-
mand and supply curves on a separate diagram. Indicate on the diagram the coordinates of the
intersection point between the two curves and the level of the autarky relative prices. (Hint 1: Do
you need to solve for the world relative demand curve again? Hint 2: How do countries specialize
at different price levels? Does the price specialization “jump” when different countries specialize?)

What is the pattern (indicate the quantity levels) of production and consumption in both countries
in this trade equilibrium?

Now assume that Home’s productivity changes: each field can produce the same amount of corn
and wheat, but this amount is now a variable a > 0 (previously a = 2).

i. Solve for the world equilibrium price again as in (c), but now letting the answers depend on
a. How does p change with a?

ii. How do Home’s terms of trade change as it experiences productivity growth? Explain, intu-
itively, why becoming a larger share of the world economy affects the world trade price, and
thus comparative advantage. (Hint: Recall that world relative supply can be written as a
weighted sum of each country’s relative supply. Is domestic relative supply changing in either
country? Are the weights changing, according to the answer to problem 27)

iii. How does aggregate welfare in Home change with a?
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4. Consider a general model of Ricardian trade with 2 countries (Home and Foreign) and 2 goods (Clothing
and Food): unit labor costs are ac and ap in Home and af, and a}; in Foreign. Home and Foreign
are endowed, respectively, with L and L* units of labor. Workers in both countries have the same
preferences represented by a general Cobb-Douglas utility function U(D¢; D) = Dgc DfrF where [
and [ are positive constants. Further assume that Home has a comparative advantage in Clothing:

ac - %¢
ap a}'
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(d)
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Let p” = gé be the relative price of clothing under free trade. What will be the range of
F

possible prices for p” that will lead to complete specialization in both countries? In this scenario,
what will the world production quantities be? For the remainder of this question, assume that this
relationship holds and that both countries are completely specialized in the free trade equilibrium.

Write p” in terms of the parameters of the model (the a’s, the 4’s, and the L’s). (Hint: In
equilibrium, world demand quantities must equal supply. We determined what world supply
levels have to be in the last question).

How would a 1% increase in Home’s labor force L affect p”'? How would a 1% increase in Home’s
productivities (ac and ar both increase by 1%) affect p’?

Write the relative wage % as a function of the parameters of the model. How would a 1% increase
in Home’s labor force L affect -7 How would a 1% increase in Home’s productivities (ac and
ap both decrease by 1%) affect %7

Describe how an increase in Home’s labor force L or an increase its productivity will affect welfare
in both countries. In particular, how does purchasing power for each good (wage divided by world
trade price) change in each case?




