ECN 230 The Economics of International Trade

Exercise set 2. Assignment 1

Objective: This exercise set is designed to illustrate the economic and welfare implications
of trade liberalization and trade policy intervention, both in a partial and general equilibrium
context. In solving for the equilibrium solutions, students are expected to apply various trade
concepts and economic principles introduced in class and in the readings.

Problem: Given the market information below, use a partial equilibrium, 2-country model to
show how price differences motivate international trade and affect economic change. Assume
that the good in question (say meat) is identical in both countries, there are no transportation
or other marketing costs, there is no government policy or domestic regulations that serve as
a barrier to trade, and that the good is denominated in one currency (no exchange rate issues).

Suppose that the internal markets for agricultural products in North and South, respectively,
are expressed mathematically in the table below.

North's Agricultural Market South's Agricultural Market
DA: QA =230-6 PA DA: QA =1225-5/2 PA
SA: QA =150+ 2 Pa SA: QA =112.5+ 15/2 Pa

1.1. Step 1. Solve for the closed market (autarky) equilibrium in the agricultural sector of
North and South to determine the internal price, [Pa]*, and quantities supplied, [Qs]*,
and demanded, [Qp]*. Note: the solution will be of use in the subsequent assignments.

Pre-trade partial equilibrium

North's agricultural market South's agricultural market
[Pal* | [Qs]* | [Qo]* | [Qr] | V1 | [Pal* | [Qs]* | [Qo]* | [Qr] V1
0 0 0 0

1.2. Step 2. Identify the net agricultural importer and exporter from the pre-trade equilibrium
prices. Derive excess demand (ED) of the importer and excess supply (ES) of the
exporter.

Excess demand function Excess supply function

EDA = ESA =

1.3. Step 3. Solve for the free trade equilibrium (equate EDa and ESp). Determine the world
price, [Pa]w, quantity traded, Q, the value of trade, V-, and the new domestic market
situations in each country, i.e., [Qs]: and [Qp];.

Free trade partial equilibrium

North's agricultural market South's agricultural market

[Palw | [Qsl: | [Qol: | [Qr] V1 [Palw | [Qsli | [Qols [Q1] V1

1.4. Step 4. Construct the 3-panel diagram showing the market changes from pre-trade to
free trade.




1.5.

Concepts for class discussion:

1.5.1. How do the results under 1.3 and 1.4 relate to the law of one price? What is
arbitrage and how does this concept apply in this case?

1.5.2. Suppose the good is frozen meat and that to trade meat there is fixed
transportation cost per unit (€/kg). At what cost per kg would transport costs
prohibit trade?

1.5.3. How does a transportation cost of €2.50/kg affect prices and the volume of
trade?

1.5.4. What determines how much of the transportation costs are borne by the exporter
and importer? Why does this make sense?

1.5.5. Do the transportation costs affect the general lesson of international trade?
Explain in terms of the law of one price?



Exercise set 2. Assignment 2

Problem: The economies of North and South have both an agricultural and a manufacturing
sector. Solve the partial equilibrium economic effects of trade liberalization in both sectors.
The results of the partial equilibrium analysis are to be put into a general equilibrium context
by using the H-O-S framework. Maintain the standard H-O-S assumptions discussed in class.

The internal agricultural markets in North and South are expressed exactly as in assignment
1.

North's Agricultural Market

South's Agricultural Market

Da: QA =230—-6Pa

Da: Qa=122.5-5/2 Pa

Sa: QA: 150 + 2 Pa

Sa: Qa=112.5+ 15/2 P

Suppose that the internal markets for manufactured products in North and South,

respectively, are expressed mathematically as:

North's Manufacturing Market

South's Manufacturing Market

Dwm: QM =165 - 15/2 Pm

Dwm: QM =138.33 - 25/3 Pm

Sm: Qm =115 + 35/2 Py

Sm: Qm = 21.667 + 25/3 Py

Suppose that the endpoints of the production possibilities curves are observable: for PPCN
they are (0A,280M) and (190A,0M); and for PPC® they are (0A,90M) and (180A,0M).

2.1. The partial equilibrium analysis for the agricultural good was done in assignment 1.
Repeat the steps taken to solve for the pre-trade equilibrium in the manufacturing
sector: the quantity of manufactured goods produced (Qu) and consumed (Cy) in North
and South.

Pre-trade equilibrium in the agricultural and manufacturing sectors

North's agricultural market South's agricultural market

[Pal* | [Qal* | [CAl* | [Qalr | [Valr | [Pal* | [Qal* | [CAl* | [Q1] Vr

0 0 0 0

North's manufacturing market South's manufacturing market

[Pm]* | [Qm]* | [Cum]™ | [Qmlr | [VMlr | [Pm]* | [Qm]* | [Cum]* | [QF] Vr

0 0 0 0

2.2. Complete the partial equilibrium analysis by deriving the excess supply (ES) and
demand curves (ED) for the world manufacturing market.

Excess demand and supply functions

World agricultural market

EDA = | ESa =

World manufacturing market

EDy = | ESm =




2.3. Determine the world price, [Pm]w, quantity traded, [Qwm]T, the value of trade, [V ], and
the new domestic market situations in the manufacturing sectors in each country, i.e.,

[Qwm]: and [Cy]:.

Free-trade equilibrium in the agricultural and manufacturing sectors
North's agricultural sector South's agricultural sector

[Palw | [Qali | [Cali | [Qalr | [Valr | [Palw | [Qals [Cali | [Qalr | [VAlr

North's manufacturing sector South's manufacturing sector

[Pmlw | [Qwmli | [Cvlr | [Qmlr | [Vmlr | [Pmlw | [Qml: | [Cvmli | [Qmlr | [Vwlr

2.4. Construct the 3-panel diagram showing the market changes from pre-trade to free trade.

2.5. Using the price and the quantity traded information from parts 2.1 through 2.3, compute
the pre-trade price ratios in both countries, [Pa]n / [Pm]n and [Pals / [Pwm]s, the free
trade price, ratio, [Pa]w / [Pm]w, and compare the ratio of volume traded ratio, [Qm]+/

[Qal-

General equilibrium analysis

Pre-trade prices Trade prices Quantity traded
North South World TOT volumes [QmlT/ [Qalr
Market: Prices | P-ratio | Prices | P-ratio | prices | P-ratio ratio

Agriculture

Manufacturing

2.6. Use the H-O-S 2 x 2 x 2 modeling framework to construct the general equilibrium
outcome that corresponds with the results of the partial equilibrium solutions.
Separately graph the general equilibrium situations of North and South to show the
economic and welfare effects of trade liberalization, i.e., moving from a pre-trade to a
free trade situation. Identify the pre-trade prices, Pa / Py, the TOT, the trade triangles,
and plot the pre-trade and with-trade production and consumption points and the
endpoints of the production possibilities curves. Be sure to include social welfare
curves, SW, to show that the consumption points are welfare maximizing given
preferences, income, and prices.



Exercise set 2. Assignment 3

Problem: This assignment is designed to illustrate the economic and welfare implications of

a market access restriction (i.e., an import tariff) both in terms of the partial equilibrium

effects and some expected general equilibrium effects. Suppose the government in the net
importing agricultural country applies a tariff. Model the changes in equilibrium and analyze
the economic effects of a policy change from free trade to restricted trade.

North's Agricultural Market

South's Agricultural Market

Da: QA =230—-6Pa

Da: Qa=122.5-5/2 Pa

Sa: QA: 150 + 2 Pa

Sa: Qa=112.5+ 15/2 P

3.1. The initial situation is the free trade partial equilibrium solution from assignment 2.

Free trade partial equilibrium

North's agricultural market

South's agricultural market

[Palw

[Qsl: | [Qol: | [Qr] Vr

[Palw

[Qsl: | [Qol: | [Qr] Vr

3.2. Now, the government in the importing country applies a specific tariff of €2.25 per unit.

Ignore the possibility for retaliation. Derive the new excess demand function with the

tariff.

New excess demand function

Excess supply function

[EDA]’

ESA =

3.3. Determine the new world price, [Pa]w', the domestic price, [Pa]o in the importing
country, the new quantity traded, [Qa]+', the value of trade, [V a]t', and the new
domestic market situations in the agricultural sectors in each country, i.e., [Qs]:' and

[Qol:".

Equilibrium under a €2.25 per unit tariff on the agricultural good

North's agricultural market

South's agricultural market

[Palw'

[Palo | [Qs]t' | [Qold' | [QalT

[Valt'

[Palw' | [Qsli' | [Qoli' | [Qalt'

[Val+

3.4. Construct a 3-panel diagram showing the market changes from free trade to restricted

trade.

3.5. Analyze the welfare effects of the import tariff using free trade as the benchmark.
Identify the areas in your model that represent the welfare changes in consumer surplus,
ACS, producer surplus, APS, change in government revenue, AG, and the change in net
social welfare, ANSW. What is the ANSW in the world? Explain.




Welfare analysis of a tariff

Welfare analysis

Change in NSW
Importer Exporter in t%e world
ACS
APS
AG
ANSW

3.6. Concepts related to tariffs for class discussion:

3.7.

3.6.1. What is the ad valorem tariff equivalent of the specific tariff? That is, what
percent tax results in the same economic and welfare effects? What is the quota
equivalent of the tariff?

3.6.2. Is this the maximum revenue-generating tariff? That is, is there a different tariff
rate that generates more revenue for the government?

3.6.3. Is this an example of an optimal tariff? Explain. What would it mean for the tariff
to be considered a “strategic import policy” on the part of the importing
government?

3.6.4. Would you expect retaliation from the part of the exporting country? Explain.
What action could the exporting country take? Would or could it result in a
welfare improvement in the exporting country?

Recall that each country has a manufacturing sector that competes with the agricultural
sector. So, the change in the nominal price of the agricultural good, [Pa]w', will affect
the relative price of the goods, [Pa]w'/[Pm]w. You have only solved a partial equilibrium
problem and do not have specific information on how the tariff on the agricultural good
affects the manufacturing sector. However, you can deduce how the trade effect on the
international agricultural market affects the relative prices of the goods (i.e., P relative
to Py) in the markets of both economies. To do this, use the offer curve analysis to
show: (1) the initial equilibrium of quantity traded, [Qa]r for [Qm]T, (2) the initial terms
of trade (TOT), (3) the new equilibrium quantity traded, [Qa]t' for [Qm]+', and (4) the
new terms of trade, TOT;.

Optional: A more advanced general equilibrium solution would be the use of the H-O-
S framework. Relying on the use of the H-O-S model, show the direction of the changes
in a general equilibrium context as a result of the tariff's effect on relative prices,
production, consumption, trade and welfare. Do this for each country separately.



Exercise set 2. Assignment 4

Problem: This assignment is designed to illustrate the economic and welfare implications of

a policy affecting export competition (i.e., an export subsidy) both in terms of the partial

equilibrium effects and some expected general equilibrium effects. Suppose the government
in the net exporting manufacturing country applies an export subsidy. Model the changes in
equilibrium and analyze the economic effects of a policy change from free trade to subsidized

trade.

The internal manufacturing markets in North and South are expressed exactly as in

assignment 1.

North's Manufacturing Market

South's Manufacturing Market

Dm: Qm = 165 — 15/2 Py

Dm: Qm = 138.33 — 25/3 Py

Sm: Qm =115 + 35/2 Py

Sm: Qm = 21.667 + 25/3 Py

4.1. The initial situation is the free trade partial equilibrium solution from assignment 2.

Free trade partial equilibrium

North's manufacturing market

South's manufacturing market

[Pmlw

[Qsl: | [Qol: | [Qr] V1

[Pmlw

[Qs]s

[Qols

[Qq]

V1

4.2. Now, the government in the exporting country applies a specific subsidy of 1.50 per
unit. Ignore the possibility for retaliation. Derive the new excess supply function with a
subsidy.

Excess demand function

Excess supply function

[EDM] =

[ESm]*

4.3. Determine the new world price, [Pm]w', the domestic price, [Pwm]o in the exporting
country, the new quantity traded, [Qm]+', the value of trade, [Vm]+', and the new

domestic market situations in the manufacturing sectors in each country, i.e., [Qs]:" and

[Qol:".

Equilibrium under a specific export subsidy of 1.50 on the manufactured good

North's manufacturing sector

South's manufacturing sector

[Pmlw'

[Pmlo | [Qsl:i' | [Qoli' | [QwmlT

[VmlT'

[PmlIw'

[Qs]y'

[Qol:'

[Qml+'

[VmlT'

4.4. Construct a 3-panel diagram to show market changes from free trade to subsidized
trade.

4.5. Analyze the welfare effects of the export subsidy using free trade as the benchmark.
Identify the areas in your model that represent the welfare changes in consumer surplus,

ACS, producer surplus, APS, change in government revenue, AG, and the change in net

social welfare, ANSW. What is the ANSW in the world? Explain.




Welfare analysis of an export subsidy
Welfare analysis

Importer Exporter Change in NSW
in the world

ACS

APS

AG

ANSW

4.6. Concepts related to export subsidies for class discussion:

4.7.

4.6.1. What is the ad valorem export subsidy equivalent to the specific export subsidy?
That is, what percent rate of an export subsidy results in the same economic and
welfare effects? What is the export quota equivalent of the export subsidy?

4.6.2. Is this an example of an optimal policy? Explain. What would it mean for an
export subsidy to be considered a “strategic export policy” on the part of the
exporting government?

4.6.3. Would you expect a retaliatory policy response by the importing country?
Explain. What action could the importing country take? Would or could it result
in a welfare improvement in the importing country?

Recall that each country has an agricultural sector that competes with the manufacturing
sector. So, the change in the nominal price of the manufactured good, [Pm]w/', will affect
the relative price of the goods, [Pa]lw/[Pm]w'. You have only solved a partial equilibrium
problem and do not have specific information on how the export subsidy on
manufacturing exports affects the agricultural sector. However, you can deduce how the
trade effect on the international manufacturing market affects the relative prices of the
goods (i.e., Pa relative to Py) in the markets of both economies. To do this, use the offer
curve analysis to show: (1) the initial equilibrium of quantity traded, [Qa] for [Qm]T,
(2) the initial terms of trade (TOT), (3) the new equilibrium quantity traded, [Qa]+" for
[Qm]T, and (4) the new terms of trade, TOT;.

Optional: A more advanced general equilibrium solution would be the use of the H-O-
S framework. Relying on the use of the H-O-S model, show the direction of the changes
in a general equilibrium context as a result of the export subsidy's effect on relative
prices, production, consumption, trade and welfare. Do this for each country separately.



