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1 The Ricardian Model of Trade

Exercise 1.1 !

Using the information given below, answer the following questions.

France is endowed with 2000 hours of labor and Germany with 2500 hours.

Output per hour France Germany
Cheese 2 kg 1 kg
Cars 0.25 0.5

1. Which country has an absolute advantage in cheese? In cars?

2. What is the relative price of cheese in France if it does not trade? In Germany, if it does not
trade?

L Adapted from James Gerber, International Economics, Instructor’s Manual, Fourth Edition



3. Which country has a comparative advantage in cheese? In cars? Explain.

4. What are the upper and lower bounds for the trade price of cheese? Do countries specialize
partially or totally?

5. Draw a hypothetical PPC for France and label its slope. Draw the one of Germany and label
its slope. Finally, draw the PPC of the world.

Exercise 1.2

Consider a world of two countries: South Korea and China. Each of these countries produces two
goods with unskilled labor (L): smartphones and textile (the latter is chosen as a numeraire).

Quantity produced by work hour  South Korea  China

Smartphone 6 0.2
Textile 1.5 1
Endowment of unskilled labor (L) 50 h 1200 A

1. Determine the structure and the volume of trade between these two countries, specifying the
type of specialization and the interval of the world relative price.

2. Calculate and interpret the world relative price.

3. Show graphically the previous results by representing the Excess Demand Curves of both
countries.

4. After a positive productivity shock, China becomes as productive as South Korea in both sec-
tors. Do both countries still have an interest to trade? Explain the representative consumer
welfare effect in each country.

Exercise 1.3

Two countries, A and B produce two goods 1 and 2 using a single production factor, labor. Both
countries are endowed with the following amounts of labor: L4 = 180 hours; Lg = 720 hours. The
unit labor costs are aj4 = 10; asq = 30; a1p = 40; azp = 20. y;; is the production of good 7 in
country j and y; is the national income of country j, measured in terms of good 1, which is chosen
as the numeraire. p is the price of good 2 in terms of good 1. Consumers in both countries have
the same preferences and the demand functions are:

d1 = O5y and d2 = O5(y/p)
1. State the characteristics of each country in autarky.

2. What is the comparative advantage of each country? If both countries open up to trade,
what is the free trade equilibrium price?

3. At this equilibrium price, how much do both countries produce, consume and trade? Assess
the gains from trade and determine if countries do have an interest in trading.

4. After a short war between both nations, country A annexed a province from country B.
Consequently, relative population sizes changed. The number of available hours for country
B decreases by 20 available hours, while it increases by 20 for country A. These hours are
now part of endowment of country A. These new workers in A have the same productivity as
the rest of the workers in A. Assess the gains from trade and determine if countries do have
an interest in trading under the new conditions.



Exercise 1.4

Consider a typical framework of the trade model with comparative advantages. Consider two
countries, A and B, two goods, 1 and 2, and one production factor, labor L. ¢] is the unit labor
cost for sector ¢ in country j:

g =4,
=2
B =1,
B =38

p is the relative price of good 2 in terms of good 1, y is the national income expressed in units of
good 1. Demand functions are identical in both countries:

di=by and do=(1—b) <%)

Labor endowments are respectively L4 and Lp.
1. What are the comparative advantages of both countries?
2. In which interval is the equilibrium free trade price located?

3. Express the equilibrium free trade price as a function of the parameters b, L4 and Lp in the
case free trade generates gains from trade for both countries.

4. Suppose both countries have the same size: L4 = Lpg.

a) Ilustrate graphically the relationship between p and b. How d the gains from trade in
country A vary with the parameter b7 For which values of b are the gains from trade
maximum/equal to zero?

b) Interpret the preceding result by showing how demand affects the distribution of the gains
from trade.

5. Suppose both countries have different sizes. Country B is larger than country A: Lp = 6L 4,
with 0 > 1.

a) Ilustrate graphically the relationship between p and § for b = 1/2.

b) Interpret this result by discussing the following assertion: “Large countries benefit less
from international trade than small countries”.

2 The Heckscher-Ohlin Model of Trade

Exercise 2.1

Assume a HOS model with two countries, A and B, two goods, 1 and 2, each produced with capital
K and unskilled labor L. Let y; describe the production of good i, where K; is the quantity of
capital used in its production and L; the amount of labor. The production functions read:

y1 =KLy ®
y2 = Ky °Lg



The factor endowments of the two countries are given by: K4 = L et Kp = 1.3Lg. Good
1 is the numeraire. Let p, w and r denote the value of good 2, the wage and the return to
capital, respectively, in terms of good 1. The demand functions are identical across both goods
and countries. k; = % describes the capital intensity of good 1 and 0 < a < 0, 5.

1. In free trade, what are the specializations of the two countries?

2. How would you describe the factor returns here? What are the implications in terms of
specialization?

3. Assume you are a capitalist (you receive the returns to capital), in which of the two countries
would you like to see your revenue increase? Explain.

4. Is question 4 meaningful in a Ricardian model? Why?

Exercise 2.2

We are in 1979. The United States and the Republic of Cuba are producing two goods, cigars and
rum, using labor and land. Y, is the production of cigars and Y, the production of Rum (in liters).
T. and L. are the respective quantities of land and labor used in the production of cigars. T, and
L, are the respective quantities of land and labor used in the production of Rum. The production
functions of the two goods, identical in both countries, are as follows:
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where 0 < v < 1.Factor endowments are given by Tysa = 2Lysa and Toyp = §LCUB.
The cigars are chosen as numéraire and p, w and [ are respectively the relative prices of Rum,

labor and land. The demand functions of the goods are identical for both countries. The Land
intensity of cigars and rum are respectively denoted by t. and t,.

1. What are the main assumptions of the Heckscher-Ohlin model. Compare these with the
assumptions of Ricardo’s model. What is the source of the gains from trade in each model?

2. Express the factor intensity of each good as a function of factor returns.
3. What does ~ represent in the Y, cigar production function?

4. While citing the theorem used, describe the specializations of the United States and the
Republic of Cuba when they open up to trade depending on the values of ~.

5. We now consider, and for the rest of the year, that v = 0,2. How can you describe factor
returns here? What do they imply in terms of specialization?

6. By citing the associated theorems, and detailing your reasoning, describe how countries
specialize and with what impact on factor returns.

7. Associate each term below with the corresponding letter on the graph.

e FPP US
e FPP Cuba
e US Exports



US Imports

Cuba’s Imports

Cuba’s Exports

US Indifference Curve

Cuba’s Indifference Curve

e World Equilibrium Price

CIGARES

d

N4

RHUM

8. As a result of many hurricanes, the price of land in the Republic of Cuba is dropping sharply.
Show how this affects the relative price of rum on the international market.

9. In 1980, 100,000 Cubans were deported to the city of Miami. By quoting the associated
theorem, and detailing your reasoning, describe the direction of variation of production of
the two goods in the two countries.

Exercise 2.3

We consider a Heckscher-Ohlin-Samuelson theoretical framework. Two goods can be produced,
microprocessors (M), and shoes (S). Two factors of production are used, capital and labour (K
and L respectively). Let y; be the quantity produced of good 4, L; and K; the use of labour and
capital for that production. Each good is produced with the following production functions:

ym = Kyt Ly? et yo = K Le®



Microprocessors are used as the numeraire good. p is therefore the price of shoes in terms of
microprocessors, Y; is the total revenue of country j in terms of microprocessors, w and r are
respectively the real returns for labour and capital, in terms of microprocessors.

The analysis focuses on two countries, the United States (US) and India (I). Factor endowments
in the two countries are given by: 2Kgy = Lgy et 3K; = L;. Demand conditions are identical in
each country j: Dyj =a Y, et Doy = (1 —a) Y;/p, with 0 < a < 1. Each country has access to
the same technology of production. Production factors are perfectly mobile across sectors but are
not allowed to move across countries. The market structure is in perfect competition.

1. Let k; be the capital intensity for the production of good i. Determine the relationship that
links k; and w/r in each sector. Comment your results. Compare the capital intensity of the
production of the two goods.

2. Compare the relative factor endowments of the United States and India. What is the spe-
cialization pattern when countries open up to trade? Quote the associated theorem.

3. Discuss (with no additional computations) under which conditions both countries specialize
partially or fully.

4. Determine the relation that links p and w/r. How do you interpret this relation?

5. Suppose that capital can move across countries, whereas trade barriers prevent goods from
being exchanged. Following the financial crisis in the United States, some of the capital
invested in the US is re-invested in Indian companies and treasury bonds. What are the
consequences of these capital inflows (for India) and outflows (for the United States) for the
production of the two goods?

6. Merchandise trade is now allowed between the two countries. An NGO publishes the results
of an investigation accusing the Indian shoe industry of using child labour. In response,
American citizens decide to reduce their consumption of that good. Discuss the meaning of
the parameter a in the demand equations. What will be the consequences of the boycott
on the value of the parameter a in the demand functions for the United States? Is the
factor-proportions theory still verified in that case?

Exercise 2.4

Consider two countries France (F') and Portugal (P) producing two goods 1 et 2 using two pro-
duction factors: unskilled labor N; and skilled labor @;. Factor endowments in the two countries
are given by: Qp = %NF et Qp = Np.

p is the price of good 2 in terms of good 1. Y; is the total revenue of countrys in terms of good 1,
y; is the production of good i, w? et w!¥ are respectively the factor rewards of skilled and unskilled
labor in terms of good 1. ¢; = % represents the intensity of good i in skilled labor. Both goods are
produced under constant returns to scale as indicated by their Cobb-Douglas production functions:

1—
Y1 = Q?N 1 ?
1—
Y2 = @y ﬁNf
We also assume that any good can be shipped from one country to another at zero transport cost.
N
w

1. Express g; as a function of relative factor rewards -

i

2. Determine the relation that links p and ﬁ—g. Interpret the result depending on the values of

B.

3. Determine country specialization for 0 < 8 < 0,5. Cite the theorem you are referring to.



4. Imagine that France decides to promote skilled immigration by offering tax exemptions for
the first five years of residence. Highly qualified Portuguese workers therefore decide to
emigrate to France to work. How does the production of both goods vary as a result of the
outflow of skilled workers in Portugal? Cite the associated theorem.

3 Monopolistic Competition

Exercise 3.1 2

Consider the automobile industry in country A. There are n symmetric firms, selling annually a
total of 900,000 cars. Demand addressed to a given car producer can be written as:

o[t =P
X_S[n 30000]

X is the number of cars sold by the firm, S the total sales of the industry, P the price set by the
firms and P* the average price of other producers. Firms are assumed to consider the price of
competitors as given. Total production cost is given by C' = 750, 000, 000 + 5, 000X .

1. What is the name of this market structure? Show that the firms produce under increasing
returns to scale.

2. Show that the more there are producing firms, the higher the cost to produce one unit.
Illustrate graphically the average cost as a function of n.

3. Write the inverse demand function. Get the marginal revenue of the representative firm.
Write the profit maximization condition. What is the equilibrium price? Illustrate the price
graphically on the preceding graph. Note: This is equivalent to showing that the more there
are firms, the lower the equilibrium price.

4. What is the equilibrium number of firms and the equilibrium long term price?

5. Consider country B in which the annual total sales of cars is equal to 1.6 million automobiles.
As for country A, give the equilibrium number of firms on the market and the equilibrium
long term price in the automobile industry in country B.

6. Suppose both countries can trade cars without trade costs. The new integrated market thus
has total sales equal to 2.5 million of cars. What are the consequences of the creation of
the integrated market? Summarize the effects on the equilibrium number of firms and the
equilibrium price in a table comparing each national market with the integrated market.

Exercise 3.2

We consider the car industry in the United States and the European Union. For each firm, the
fixed production cost is equal to 100 million euro (100.10°), and the marginal cost is equal to 8,000
euro per car. The market price is determined by the following expression: P = 8000 + 400/n
where n is the number of firms operating in the market. Sales in the US market represent 9 million
(9.10%) cars per year; 16 million (16.10°) cars are sold in the European market per year.

2From Krugman, P. and Obstfeld, M. “International Trade”. 6th edition. De Boeck



1. On which hypotheses is built the monopolistic competition model?

2. The United States and the European Union are in autarky. Calculate the average production
cost per car, for each firm operating in the market, as a function of the quantity produced
by each firm, X.

3. Suppose that X = S/n, where X is the quantity produced per firm and S is the market size.
How is the average cost affected by the number of firm in the market?

4. Use the result from the preceding question to calculate the number of firms that operate in
each market at equilibrium and the equilibrium price in the long run. Comment your results.

5. International trade is allowed between the two countries, and there is no transportation cost.
How many car producers operate in the new integrated market? Calculate the equilibrium
price.

6. What are the main consequences of free trade that are predicted by the model for the con-
sumers and for the firms?

7. Compare the potential gains and losses with the consequences of free trade in the Ricar-
dian/HOS models. Explain.

Exercise 3.3

Consider a model with two goods, each produced under monopolistic competition, and two identical
countries. The goods are horizontally differentiated a la Dixit-Stiglitz and the consumers have a
taste for variety. Their preferences are CES for varieties and Cobb-Douglas (exponent of 0.5)
for goods. There is no transaction cost between countries. The firms are homogeneous and each
produce with a fixed cost F' and a variable cost m, such that m; < mj et mao > m3.

1. Will the firms price their products at marginal cost?
2. Will the firms make a profit?
3. Which country will offer more varieties of good 17

4. What share of his expenditure will the representative consumer allocate to the consumption
of varieties of good 17

5. Will there be intra-industry or inter-industry trade in this model?
6. Does the number of firms change when going from autarky to free trade in this model? Why?

7. Open Question: A monopoly must take into account the impact of its production decisions
on the market price. Why does the margin rate vary inversely with the price elasticity of
demand? What does trade openness change in such a situation?

Exercise 3.4

We are interested in the industry of socks in country A. Firms in this market are symmetric. Each
firm produces one variety of socks. The marginal cost of sock production is denoted ¢ and the
fixed cost F. ¢ and F are expressed in euros. Preferences are directly additive given by: U =
fON u(z)dz, with N the number of varieties available for consumption. wu(z) is of a type CARA
(Constant Absolute Risk Aversion): u(xz) =1 — exp~®. Under this type of preferences, consumers
have a love for variety. By normalizing the marginal utility of income X to 1: (i.e. A =1), we have
the demand faced by the representative firm: y = —In(p) x L, with p the unit price and L the
number of consumers in the economy (equal to the size of the market).



1. Express the inverse demand function (i.e. the price according to the quantity).
2. Calculate the marginal revenue of the representative firm as a function of y and L.

3. Knowing that the representative firm maximizes its profit and that y = #, give the expression
of the price. Comment on this expression.

In autarky, in the long-term there are N4 firms in country A. The country A decides to trade
socks with the neighboring country B. It is assumed that the market structure of socks in country
B is similar to that in country A. The market in B has the same size as the country A, firms have
the same costs and the consumers have the same preferences.

4. Discuss the effects of trade openness on consumers and firms in each country.

5. Would these effects be different if we had assumed that the utility of the consumers was of
the CES type?

6. From Monopolistic to Oligopolistic Competition:
Consider two countries (H) and (F). Under autarky, there is a monopoly, in each country,
that faces the inverse demand function: p = a — bQ. The total cost of production is the
same in both countries, and is equal to CT = c¢. After opening the economy to trade, firms
compete a la Cournot on each market. The firm of country H, noted 1, must pay an iceberg
transport cost 7 to export its goods to country F. Similarly, the firm of country F, noted 2,
must pay an iceberg transport cost 7 for to export its goods to country H.

Calculate the reaction functions of firms in the market (F) after opening. Explain the strate-
gic behavior of the firms.

Exercise 3.5

We consider the wine market in the European Union (EU). The size of the British market is
60 million (60.10°) liters of wine sold per year. This market represents the ({5) of the common
European market. For each firm, the fixed costs are 50 thousand euros and the variable cost is 2
euros per liter. Total market sales (V) are equitably distributed over the Mass of active firms (M)
such as (v) units are sold by each firm. The price rule (P) is given by the following equation: P =

2 4 5990 M €]1, +oo|

1. Identify the theoretical framework for this exercise. Justify!
2. List the type of market structure according to the value of M.

3. Determine the long-run equilibrium price and the number of firms operating in the common
European market.

4. After a recent referendum, Brexit wins and Britain (UK) decides to leave the European
Union. The UK is hence considered in autarky. Determine the equilibrium in the British
market after Brexit.

5. Analyze the effect of Brexit on the welfare of British consumers and producers. Detail your
reasoning!

6. Which country will be more impacted by Brexit, Britain or the remaining members of the
EU? Why?




4 'Trade Policy

Exercise 4.1

We consider the market of plasma screen in a small country. The national demand function is
p = 15 — 15¢, while the national supply function is p = 1 + 20q. p is the price of a plasma screen
in thousands of Euro, and ¢ is the quantity of screens in millions.

1. a) Represent graphically the supply and demand functions (curves S and D) in the plane
(¢, p)-
b) What are the characteristics of autarky?

2. The country opens up to trade. The price on the world market is 4.5.

a) How much does the country demand and supply at this price? How much does it import?
Write the exact quantities.

b) Show it on a graph.
3. The government of the country sets an ad valorem tariff with a rate ¢ = 1/3 on its imports.

a) What is the domestic price?

b) How much does the country demand, supply and import?

(¢

)
)
) Show it on a graph.
)

4. a) How much does the surplus of the agents in the economy (households, producers, govern-

ment) vary when the country switches from free trade to protectionism?
b) What is the variation in the welfare of the country? Explain.
c¢) Find the level of the tariff which would be prohibitive on imports.
5. The government replaces the tariff by a quota equal to the amount of imports corresponding
to the tariff with a rate ¢ = 1/3.
a) Explain the consequences of the introduction of this quota.
b) What is different with regard to the previous situation?

6. How do the results are modified if we suppose that the country adopting the protectionism
policy is a big country? (give the general idea)

Exercise 4.2

Consider the market for watches in Argentina in the year 1999. The national demand function is
g = 1000 — 2p and the supply function is ¢ = 200 4 2p. p is the unit price in US dollars ($) and ¢
the quantity in millions of watches.

1. Argentina is an open economy that trades goods and services with the rest of the world. The
total value of exports (excluding watches) is $400 millions, while imports (excluding watches)
are worth $600 millions. The world market price for a watch is $80.

(a) Is Argentina’s national demand for watches satisfied by the national production? Justify.
(b) What justifies Argentina’s status as “exporter” or “importer” of watches?

(c) Calculate the balance of trade for Argentina (Argentina is also trading in services, but
this is not addressed in this exercise).

10



2. In 2001 Argentina decides to default on its debt and introduces a prohibitive tariff (7,,) on
imports of watches.
(a) Calculate (7).
(b) Compute the new domestic price.
(c) Compute the value of tariff revenue on watches for the government for (7,).
)

(d) Develop the intuition for identifying the gains/losses brought about by the return to
autarky and specify the cause for the gain/loss.

(e) Verify your analysis graphically.

(f) Quantify the welfare effect of leaving the world economy for Argentina.

Exercise 4.3

From 1974 to 2004, the European market of textile was protected by a quota system set by the
Multi Fibre Agreement (MFA). This agreement took end on January 1st, 2005. In this exercise,
we wish to study the impact of the end of the quota system on consumers and producers of textiles
in Europe.

For the sake of simplicity, we consider that there is only one homogeneous good (only one type
of textile). Moreover, the textile market is assumed to be a perfect competition one. A partial
equilibrium framework characterizes our analysis.

In 2004, which is the last year of the quota system, the quantities consumed and produced in the
European market were respectively 1 billion and 520 million units. The price of textile was 100
euros.

In 2005, after quotas were abolished, the price of the textiles on the European market reached 50
euros. At this price, quantities consumed and produced are respectively 1.3 billion and 260 million
units.

1. Assume that the EU is small on the world textile market. What does this assumption mean?
Under this assumption, what is the price of textile on the world market in 20057

2. In 2004, what was the amount of quota imposed on the European imports of textile? Justify.

3. In the same graph, represent the situation of the European market of textile in 2004 and
2005.
4. a) Highlight on the graph the changes of consumers and producers surplus.
b) Calculate the amount of surplus changes.
c¢) Assume that in 2004, import licenses were held by European agents. What was then the
amount of their rent?
5. a) Explain why the EU producers of textile have asked the European authorities in 2005 to
restore the quotas system.

b) If the European authorities had wanted to restore the producers in their original situation,
what is the amount of ad valorem tax that should have been set on imports of textile.

Exercise 4.4

The European Union (EU) imposes an MFN customs duty (by reference to the clause of the “ Most
Favored Nation ”) specific of 4 euros on its textile imports. The available data is summarized as
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follows: European textile production before and after the introduction of the customs duty: 10
and 12 million units, respectively. European textile consumption before and after customs duty:
20 and 18 million units, respectively. The world price before and after customs duty: 9 and 8
euros, respectively. Textile is a homogeneous good by hypothesis

1.

2.

Explain the MFN clause of the GATT.

What is an ad-valorem customs duty and a specific customs duty?
Explain briefly why the world price is changed because of the tariff.
Using a graph, explain the effects of this custom duty.

Quantify the effect of the tariff on the surplus of consumers, producers and government
revenues. What is the net effect of the customs duty?

Would the EU have an interest in completely liberalizing textile imports? Why?

Open Question: Every European eats an average of 2kg of salmon a year (almost exclusively
farmed salmon). European imports of salmon (around 4 billion euros a year) account for a
third of the world’s market for this fish. The European Union (EU) imposes a tariff ad valorem
t on salmon imports. The cost of transportation for this product is negligible. European
salmon retailers take an m percent margin, which they do not change when protection is
imposed. Knowing that the world salmon price is initially P,,, express the European consumer
price after the introduction of this protection, Pyg based on P,, t and m. FEzxpress your
reasoning clearly.
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