Bill Gates
Problem Set 1:  Answers

MN4145  Policy Analysis

1.
To determine whether a country exports or imports a product, you can compare the no-trade domestic prices of the product across countries.  This is found by equating S = D for each country, using domestic S and D curves.


a.
For large cars in the U.S., 100 - 0.1QDUS = 20 + 0.1QSUS  =>  QUS = 400 and PUS = 60 (from either the S or D curves).  For large cars in the ROW, 80 - 0.1QDROW = 50 + 0.1QSROW  =>  QROW = 150, PROW = 65.  Thus, the U.S. exports large cars to the ROW.


b.
Similarly, for U.S. small cars, 80 - 0.5QDUS = 10 + 0.5QSUS  =>  QUS = 700 and PUS = 45.  While 40 - 0.05QDROW = 10 + 0.05QSROW  =>  QROW = 300, PROW = 25  =>  the U.S. imports small cars.


c.
To determine the gains from trade for each country, you have to compute the world S and D curves for either large or small cars.  Then you can determine the world price.  This determines the respective gains from trade.  If the U.S. exports large cars, the U.S. is a net supplier for any price over the domestic price of 60.  Thus, one point on the U.S. supply curve is Q = 0, P = 60.  This gives us the intercept term in the equation for a straight line (Y = mX + b).  To get the slope of the supply curve (straight line in this case), you need to find another point on the supply curve.  For example, if P = 100, QSUS = 800, while QDUS = 0.  Thus, the U.S. would supply 800 cars to the world market at this price.  Using these two points, we know the slope of the supply curve is ∆P/∆Q (rise over run) = 40/800 = 0.05.  Thus, the world supply is PW = 60 + 0.05QSW.  For the demand curve, the ROW will not buy any imported cars if P = 65.  If P = 50, QSROW = 0, QDROW = 300  =>  PW = 65 - 0.05QDW.  Equating S and D  =>  65 - 0.05QDW = 60 + 0.05QSW  =>  QW = 50, PW = 62.5.  In class we found that the gain from trade for each country is 1/2(∆P)*Q (when supply and demand are straight lines.  The change in price is 2.5 for both countries, so GainUS = GainROW = 1/2(2.5)(50) = 22.5.  A similar procedure for small cars shows that each country gains 2000.

2.
a.
If N = 10 ships are connected to the network, and DoN's objective is to maximize efficiency, DoN should send the number of messages where MV = MC.  Setting N = 10 and equating MC and MV yields:



100 - 0.1q = 10  =>



90 = 0.1q  =>



q = 900.


b.
If DoN connects 10 ships to the network and maximizes efficiency by sending 900 messages, the surplus value (difference between the demand (MV) curve and the supply (MC) curve) is:



0.5*(100 - 10)*900 = 40,500


If DoN connects 11 ships to the network, the efficiency maximizing output level is:



110 - 0.1q = 10  =>  q = 1000

The surplus value when N = 11 and q = 1000 is:



0.5*(110 - 10)*1000 = 50,000.

Thus, if DoN connects the 11th ship to the network, surplus value increases by 9,500 (assuming DoN uses the system optimally).  This increase in value only costs DoN 7,500.  Thus, this would represent an effective investment.


c.
If N = 10 and DoN does not charge for messages (P = 0), users will send any message where MV ≥ 0.  Thus, users would ask to send messages until:



0 = 100 - 0.1q  =>  q = 1000.

d.
From the answer to a, the optimal number of messages is 900.  For the last 100 messages, MC > MV.  The welfare loss associated with these messages is the area between the MC and MV curves as q varies from 900 to 1000.  This area is given by 0.5*(10 - 0)*100 = 500.

3.
a.
Domestic Price and output are determined by the intersection of the domestic supply and demand curves.  This solved as follows:

	

U.S.
	

Japan

	100 - H = 10 + H  =>

90 = 2H  =>  H = 45, P = 55
	50 - H = 10 + H  =>

40 = 2H  =>  H = 20, P = 30



b.
If the U.S. and Japan begin to trade, the U.S. will import computers from Japan.  Thus, the excess U.S. demand for P < 55 is the U.S. demand for imports and the excess Japanese supply for P > 30 is the Japanese supply of imports.  The import demand can be calculated by subtracting the U.S. domestic supply from the U.S. demand at each P < 55 (must express H as a function of P).  The import supply can be calculated by subtracting Japan's. domestic demand from Japan's. supply at each P > 30 (must again express H as a function of P).  These calculations are as follows:

	
U.S.
	
Japan

	H = 100 - P - (P - 10)  =>

H = 110 - 2P  =>

P = 55 - H/2
	H = P - 10 - (50 - P)  =>

H = 2P - 60  =>

P = 30 + H/2


World price is determined by the intersection of the import supply and demand:



55 - H/2 = 30 + H/2  =>



H = 25, P = 42.5
At this price, U.S. consumers will demand 57.5 (Hd = 100 - P) U.S. producers will supply 32.5 (Hs = P - 10), so the U.S. will import 25 (57.5 - 32.5).  In Japan, consumers will demand 7.5 (Hd = 50 - P), producers will produce 32.5 (Hs = P - 10) and Japan will export 25 (32.5 - 7.5).


c.
The U.S.'s welfare gain from trade is given in the figure by areas b + d.  It is easiest to calculate this from the trade diagram.



b + d = (55 - 42.5)(25)(1/2) = 156.25.

Similarly, Japan's welfare gain from trade is given by area f in the diagram.



f = (42.5 - 30)(25)(1/2) = 156.25.


d.
A Japanese subsidy on imports will shift the word trade supply curve down by 5 at every level of output.  Mathematically, it will decrease the supply curve's vertical intercept by 5.  Thus, the new import supply curve will become P = 25 + H/2.  There will be a new world price and output based on the new supply and old demand curve.  In particular:



55 - H/2 = 25 + H/2  =>



H = 30, P = 40.
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e.
This will increase the trade welfare gain for both the U.S. and Japan.  The new U.S. trade welfare is:



b + d = (55 - 40)(30)(1/2) = 225, or an increase of 68.75.

Similarly, the new Japan trade welfare is:



f = (40 - 25)(30)(1/2) = 225, or an increase of 68.75.

However, in Japan, the shift in the supply curve resulted from a government subsidy.  In particular, the Japanese government is paying 5(30) = 150 in subsidies to Japanese exporters.  Subtracting this subsidy from the gain in trade welfare, Japan has a net loss of -81.25.  In part, this loss reflects that U.S. consumers capture a portion of the subsidy.  In general, the U.S. should support this subsidy.  Consumers benefit though there is a further decrease in producer surplus due to the increased imports.  In Japan, consumers and taxpayers lose while producers gain.  Japans net gain is negative so Japan should oppose the subsidy as a whole.

4.
a.
Because the world price in the U.S. only increased by 500 when the U.S. imposed a 1000 tariff, the U.S. has some monopsony power and faces an upward sloping world supply for motorcycles.  This situation can be drawn as below.  Notice in this case that the foreign producers absorb some of the tariff (i.e., they subsidize part of the government revenue.


b/c.
The changes in U.S. consumer, producer and government surpluses, and the net effect on the U.S. are summarized in the following table.

	
	Before Tariff
	After Tariff
	Net

	Consumer Surplus
	A+B+a+b+c+d
	A+B
	-(a+b+c+d)

	Producer Surplus
	C
	C+a
	a

	Government Surplus
	0
	c+e
	c+e

	Total Surplus
	A+B+C+a+b+c+d
	A+B+C+a+c+e
	-(b+d)+e


Calculating the values for these areas shows that consumers lost 27,500,000 in consumer surplus.  This was offset by a 10,250,000 gain in producer surplus and a 25,000,000 gain in government revenue.  Of this gain, 12,500,000 represents a decrease in domestic consumer surplus and 12,500,000 represents a subsidy from foreign producers.  Thus, there is a net gain in welfare of 8,750,000 (area e - (b + d)).  The tariff increased domestic welfare.
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5.
a.
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b.
Over time, a subsidy to U.S. agriculture will increase the U.S. supply curve (shifts right and down).  In fact the downward shift is exactly equal to the amount of the subsidy per unit.  The U.S. demand and supply and demand in the ROW will not be affected.  Thus, the world supply curve will increase (shift right by the same amount as the increase in U.S. excess supply).  Thus, world price decreases.  If world supply is upward sloping and world demand is downward sloping, the world price will decrease by less than the amount of the subsidy.  The quantity exchanged in the world market also increases.  As shown below, both quantity supplied and demanded increase in the U.S.  QS increases more.  In the ROW, QD increases and QS decreases.
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c.
In ROW, consumer surplus increases by a + b + c + d.  Producer surplus decreases by a.  Thus, there is a net gain of b + c + d.  This gain results from the U.S. government subsidy.  Thus, it is an indirect payment from the U.S. government to agriculture consumers in ROW.


d.
In the short run, agricultural producers are hurt by this action.  Thus, they will oppose it.  Agricultural consumers benefit, as do producers in export industries (exports should expand as imports expand as discussed in class).

6.
The no-trade U.S. equilibrium occurs where QUSD = QUSS  =>  700 - 2Q = 100 + Q  =>  600 = 3Q  =>  Q = 200, P = 300.


b.
If PW = 200, the U.S. will import VCRs.  At P = 200, the U.S. will produce 100 units and consume 250 units.  Thus, the U.S. will import 150 units.  Consumer surplus is the area between the demand curve and market price as output varies from 0 to 250.  Thus, CS = (500)(250)(1/2) = 62,500.  Producer surplus is the area between the domestic supply curve and market price as output varies from 0 to 100.  Thus, PS = (100)(100)(1/2) = 5,000.


c.
Price in the U.S. will fall to 100, U.S. output will fall to zero, U.S. consumption will increase to 300, imports increase to 300, CS increases to (600)(300)(1/2) = 90,000 and  PS falls to 0.  Note that the increase in CS exceeds the decrease in PS.  There is a net gain to the U.S. but there is also an income transfer from consumers to producers.


d.
If the U.S. imposes a $100/unit countervailing duty on VCRs, price in the U.S. will increase to 200, as in part b (the supply curve becomes horizontal at P = 200).  Thus, P = 200, QUSS = 100, QUSD = 250, imports = 150, CS = 62,500 and PS = 5,000.  In addition, the government receives 15,000 in tariff revenues.  However, even considering the increase in government revenues, the loss in CS exceeds the gain in PS and tax revenues.  Thus, there is a net loss to the U.S.


e.
If the objective is to encourage domestic production, the U.S. could provide domestic production subsidies.  For example, if the U.S. provided domestic firms a 100/unit subsidy, it would have the same impact on producers as the countervailing duties.  However, it would not increase price to U.S. consumers.  Thus, it would not decrease CS.  However, there would be a net welfare loss to the U.S. after considering the government’s income transfer.  This policy would reduce efficiency in the U.S. because the U.S. would use more resources to produce domestically than would be required to purchase the same items from foreign producers.

7.
a.
If Japan limits the quantity of U.S. auto part imports, it will increase the price of auto parts in Japan.  At the higher price, Japanese producers will increase the quantity supplied and consumers will reduce the quantity demanded (both movements along Japan's domestic supply and demand curves).  This increases producer surplus and reduces consumer surplus.  At the same time, the price increases for those auto parts the U.S. is able to export to Japan.  Thus, there is a higher profit margin on those units.  If the increase in profit margin more than compensates for the decrease in volume, U.S. exporters may be better off, and vice versa.  In the U.S. auto parts industry, the quantity supplied will increase as the quantity exported decreases, relative to the free trade case.  This will reduce price in the U.S. market, benefiting consumers at the expense of producers.  However, producers do benefit from the higher profit margin on their exports.  As illustrated (next page), Japanese consumers and U.S. producers should oppose these restrictions.  U.S. consumers and Japanese producers should support them.  In both countries, there are dead weight welfare losses, thus these restrictions reduce efficiency in both countries.  The loss in efficiency results from the fact that the restrictions have cause Japan to replace lower cost imports with higher cost domestic production.  Japanese producers require more resources to produce these auto parts than would U.S. producers.


b.
Tariffs on Japanese luxury cars will have the opposite effect, with a few small modifications.  The tariff will shift the world supply curve left (decrease), increasing the price paid for imports and reducing imported quantity.  As the price of imports increases, U.S. luxury car prices will also increase and domestic production should increase.  Thus, U.S. consumers lose and U.S. producers gain.  In addition, the U.S. government receives some tariff revenues, some at the expense of U.S. consumers and some at the expense of Japanese producers.  In Japan, the tariff reduces the price Japanese producers receive for their exports.  Thus, they will export less and increase domestic supply.  This reduces prices in Japan, increasing the quantity demanded and reducing the quantity supplied.  Japanese consumers benefit while producers lose.  There are deadweight losses in both countries.  These losses result because the tariffs have permitted U.S. producers to substitute domestically produced cars for imported cars even though the domestically produced cars require more resources to produce.


c.
The free trade market share depends on supply and demand.  This market share may be greater or less than 20%.  It would only equal 20% by coincidence.  Thus, a straight 20% market share test is not appropriate (ignoring the implementation problems in requiring the Japanese government to guarantee that consumers purchase a specific quantity of U.S. cars).  In the case illustrated here, market prices could be used as a free market test.  With free trade, market prices should be the same in both markets, after allowing for transportation costs.  If prices are higher in Japan. it indicates barriers to imports.  Unfortunately, there are many problems in implementing this simple test (products may differ across markets if producers sell different models, distribution costs are hard to measure, etc.).
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