Bill Gates				Quiz 1:  Answers

MN2031  Economic Decision Making



1.	a.	If foreign demand for U.S. exports decreases, it increases the supply available to U.S. consumers at each price.  In the domestic market, this can be pictured as an increase in the domestic supply curve.  Alternatively, it could be pictured as a decrease in total demand facing domestic producers.  (See graphs below)  In either case, the net effect increases equilibrium quantity in the U.S. and decreases equilibrium price.  While the quantity domestic consumers purchase increases, the quantity domestic producers sell decreases, the decrease in exports accounts for the difference.  Domestic consumers benefit from this development, they receive a higher quantity at a lower price.  Domestic producers are worse off; they sell a lower quantity at a lower price.  At a more micro level, employees of the domestic firms are also worse off.

�

	b.	If the price of foreign products decreases in the U.S., it increases total U.S. supply (including both domestic production and imports).  Foreign producers will supply more for each dollar price because price in their domestic currency increases as the value of their currency falls (i.e., they receive more of their national currency per dollar).  This will lower price and increase total quantity consumed in the U.S., but reduce domestic production, the increase in imports accounting for the difference.  (See graph below.)  Again domestic consumers benefit from this development; they receive a higher quantity at a lower price.  Domestic producers are worse off; they sell a lower quantity at a lower price.  Employees of the domestic firms are againworse off.
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c.	There are at least two ways to consider the primary impact these developments will have on U.S. GDP.  The most obvious impact is on net exports and imports (X).  These developments would increase U.S. imports and decrease U.S. exports.  Thus, they would reduce both X and GDP.  There may also be secondary effects.  In particular, as business drops off in the U.S., personal consumption expenditures and gross private domestic investment might also fall.  This would be the case if the decrease in X created recessionary expectations, and consumers and business decision makers started behaving as they would in a recession.  This secondary impact is likely to be modest.  X is a relatively minor component of GDP in the U.S.; the X category only accounted for about 1.5% of U.S. GDP in 1996  (imports are about 12.5% of GDP, exports about 11%, and net exports about 1.5%).  Only a relatively small portion of our trade is with the troubled Asian countries (the largest share is with Canada and Mexico).  Thus it is unlikely that import and export implications of the Asian financial crisis will have a large effect on U.S. GDP.  Finally, the classical (long run) view is that labor and other input markets will essentially remain in equilibrium.  Thus, if developments in the trade sector create unemployment, U.S. wages will fall, encouraging firms to hire more labor and expand their output.  The classical view maintains that the economy would quickly return to full employment, offsetting any impact from the trade sector.

	d.	Loans to help troubled foreign financial systems have a cost in the U.S. even if these loans are always repaid.  The cost is an opportunity cost.  There is a limited supply of funds available to lend in the U.S.  If these funds are funneled to support foreign financial systems through loan guarantees (banks would prefer lending funds without risk so guaranteed loans tend to move to the top of the list), they are not available to fund gross business investment in the U.S.  The opportunity cost of forgone investments that would have otherwise been funded is the cost of U.S. rescue efforts.  This might lower the U.S. capital stock, reducing growth in potential GDP.  Remember, there is no such thing as a free lunch when resources are scarce.



2.	a.	The equilibrium wage rate and quantity of labor can be determined by equating the labor demand and supply curves.  Equating these curves and solving for L yields:

		5000 - 0.002L = 2000 + 0.001L  =>

		3000 = 0.003L  =>

		L = 3000/0.003  =>  L = 1,000,000

From either the labor demand or supply curves, if L = 1,000,000,:

		w = 5000 - 0.002*1,000,000  =>  w = 3,000  = 2000 + 0.001*1,000,000

Assuming that the equilibrium wage rate is determined by the entire labor force (see graph below):

		Labor Force = 1,000,000

		Full Employment = 950,000   (= 1,000,000*(1-0.05))

		Labor Force Participation Rate  = 84.2%   (= 1,000,000/1,187,500)

		Employment as Percent of Population  = 80%   (= 950,000/1,187,500)

If the equilibrium wage rate is determined by the full employment labor force, then:

		Labor Force = 1,052,632   (= 1,000,000/(1-0.05))

		Full Employment = 1,000,000

		Labor Force Participation Rate  = 88.6%   (= 1,052,632/1,187,500)

		Employment as Percent of Population  = 84.2%   (= 1,000,000/1,187,500)
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	b.	I will discuss each labor market policy in turn.

College Financial Assistance:  Encouraging more students to attend college will increase the number of people voluntarily opting out of the labor force to go to school (they are no longer in the labor force).  At each wage rate, fewer people will be willing to supply labor, because more of them will be in school.  Thus, this policy will reduce the supply of labor (shift it to the left (see graph).

Supply of labor:  Decreases

Demand for Labor:  Unaffected (unless education makes labor more productive, in which case the demand for labor would increase).

Equilibrium wage rates:  Increases

Labor force:  Decreases

Frictional and structural unemployment:  unaffected (unless increasing college students increases people voluntarily looking for new jobs (increases frictional unemployment) or better matches labor skills with jobs (decreases structural unemployment)

Full employment level of employment:  Decreases (moves with labor force unless natural rate of unemployment changes)

Labor force participation rate:  Decreases (moves with labor force)



Worker Retraining (G.I. Bill for Workers):  This policy could have at least two effects.  It could encourage people to voluntarily leave the work force for job training programs.  This would have the same effects as described above.  Alternatively, this policy could reduce structural unemployment by retraining workers whose skills are no longer demanded.  In this case, this bill would not affect the labor force, but would reduce the natural unemployment rate.  This increases the full employment level of employment and potential GDP (see graph below).  This answer is emphasized here.

Supply of labor:  Unaffected (unless job training provides skills that enable some people to enter the work force, in which case the supply of labor would increase)

Demand for Labor:  Unaffected (unless job training makes labor more productive, in which case the demand for labor would increase)

Equilibrium wage rates:  Unaffected

Labor force:  Unaffected

Frictional and structural unemployment:  Decreases (unless increasing job training increases people voluntarily looking for new jobs (increases frictional unemployment))

Full employment level of employment:  Increases

Labor force participation rate:  Unaffected



Minimum Wage:  An increase in the minimum wage would not affect either the demand or supply of labor; it would cause movements along both curves, increasing the quantity of labor supplied and decreasing the quantity demanded.  With more people seeking jobs, the labor force would increase, increasing the full employment level of employment and potential GDP (assuming a constant natural rate of unemployment).  Unfortunately, no jobs will be available for the additional workers, and some people previously working may loose their jobs, depending on the shapes of the labor supply and demand curves (this would appear as cyclical uinemployment).  Wage rates cannot adjust to the full employment level, so unemployment exceeding the natural rate of unemployment will persist and the economy will produce below potential GDP (see graph below).

Supply of labor:  Unaffected

Demand for Labor:  Unaffected

Equilibrium wage rates:  Unaffected

Labor force:  Increases

Frictional and structural unemployment:  unaffected (as a percent of the labor force)

Full employment level of employment:  Increases (moves with labor force)

Labor force participation rate:  Increases (moves with labor force)
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3.	This question involves optimization problems.  Part a is an unconstrained optimization (finding the optimal reduction in greenhouse gasses).  Parts b and c are constrained optimizations (finding the cheapest way to reduce greenhouse gasses by a predetermined amount (i.e., by 25% or to 1990 levels)).  The answers involve the optimization conditions developed in class.

	a.	As stated, this is an unconstrained optimization.  We want to continue reducing greenhouse gasses as long as the marginal benefit (MB) of the next incremental reduction exceeds the marginal cost (MC) of that incremental reduction.  In general, the MB of reducing greenhouse gasses should decrease as we increase the level of reduction (diminishing marginal benefit); the MC of reducing greenhouse gasses should increase as we increase the level of reduction (diminishing marginal productivity which leads to diminishing marginal cost).  Thus, if we find the point where:

		MB = MC

we will have found the level of reduction that maximizes the net benefit of reduction.  As long as there is some positive MC to reducing greenhouse gasses, it is not optimal to eliminate all such gasses.  (In MA2300 you would need to check the second order conditions to ensure a maximum and not a minimum; in economics, this is ensured if we have diminishing MB and increasing MC).

	MB in this case is the global benefit from reducing global warming.  This involves several benefits, including health, agricultural, property (e.g., keeping water levels from rising and flooding or covering land areas), and quality of life benefits, etc.  These benefits are extremely difficult to quantify and value.  The MC of reducing greenhouse gasses is the incremental cost associated with emissions reductions.  This might include the added costs of more expensive production techniques, the added opportunity cost of less convenient products (e.g., solar energy vice fossil fuels, substitutes for aerosol cans, etc.), the opportunity cost of foregone products, etc.  MCs are also hard to quantify.

	Finding the optimal reduction is particularly difficult considering the nature of the data.  Information about greenhouse gas reduction costs is distributed across many producers and consumers.  Making a centralized decision concerning the optimal level of reduction would require gathering this information in a centralized data base.  This already complicated process would be further complicated because people would have incentives to overstate the true cost of reducing greenhouse gasses.  If the cost data is used to set optimal levels, overstated costs will reduce the required levels of reduction.  This will reduce costs and hardships to the associated producers, giving them an incentive to overstate costs.  This is a classic problem of asymmetric information.  You will discuss these problems next quarter.  Because of information problems, policy makers and advocates typically use proxies, with varying degrees of applicability, to support their decisions.

	As a final comment, this answer assumes that efforts to reduce greenhouse gasses would not come at the expense of other government programs (i.e., public health programs).  If global warming programs come at the expense of other programs, then the MCs need to include the opportunity costs of forgone programs.  The decision can be characterized as a constrained optimization.

	b.	This is an example of a constrained optimization.  Constrained optimization requires:

		� EMBED Equation.2  ���,

where the MBs are the incremental benefits from alternative means of achieving our objective; the MCs are the costs associated with these incremental actions.  Our objective is to reduce greenhouse gasses.  We can accomplish this objective by requiring different countries to reduce their emissions by different amounts.  Thus, the MBx represents the benefit of a incremental reduction in greenhouse gas emissions by country x;  MCx is the cost in country x associated with this emission reduction.  In this case, the MBs are the same no matter what country reduces its emissions.  If MBs are all the same, the problem simplifies to equalizing MCs across countries:  MCx=MCy=MCz.

	The marginal costs are as defined in part a, except now they are based on the actions within each country.  The intuition behind this rule is as follows:  If MCx > MCy we have not minimized the cost of achieving the current level of emission reductions.  We can reduce total reduction costs by shifting the burden from country, where the MC is higher, to country y, where the MC is lower.  These cost saving opportunities will continue until the MCs are equal across countries.

	If our only concern is minimizing the cost of total emission reductions, it is unlikely that all countries should be required to reduce their emissions by the same amount, or that developing countries should be exempt.  In fact, the opportunity cost of reductions in developing countries may well be lower than the costs is developed countries, indicating that for cost minimization they should bear a disproportionately large burden.  However, equity concerns may hinder our ability to implement the efficient solution; equalizing the proportional reductions across countries and exempting developing countries are typically justified on equity grounds.

	c.	Allocating emissions reduction requirements across industries in the U.S. involves the same issues as the allocation across countries.  As in part b, the decision rule simplifies to:

		MCx = MCy = MCz

By similar reasoning, we would not expect all firms to reduce their emissions to 1990 levels (as one complicating factor, would we require firms beginning after 1990 to eliminate all emissions?).



4.	a.	The equilibrium price and quantity of cigarettes can be determined by equating the cigarette demand and supply curves.  Equating these curves and solving for Q yields:

		4 - 0.02Q = 0.02Q  =>

		4 = 0.04Q  =>

		Q = 4/0.04  =>  Q = 100

From either the cigarette demand or supply curves, if Q = 100:

		P = 4 - 0.02*100  =>  P = 2.00  = 0.02*100  (See graph below)
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b.	To raise the price of cigarettes to $3.50/pack (increase by $1.50), the government would either have to impose a $3 tax or set a price floor = $3.50.  (You did not have to use numbers in your answers, I have included them for your information).  With the tax, equilibrium quantity would fall to Q = 25, Consumers would pay Pc = $3.50, producers would receive Pp = $0.50, with the $3.00 tax accounting for the difference.  With the price floor, consumers would purchase Qd = 25 and pay P = $3.50.  Producers would want to produce Qs = 175 if P = $3.50.  However, they would only be able to sell Q = 25.  There would be an excess supply of Q = 150.

		i.	Producers would probably prefer the price floor.  They receive the full $3.50/pack with the price floor as opposed to $0.50 with the tax.  The down side of the price floor is the excess supply.  If this represents a significant variable cost, farmers could be better off with the tax.  In reality, the government is likely to reimburse the farmers for at least a portion of this cost (either through a government purchase program, or payments to reduce production).  This would make the price floor program even more attractive.

		ii.	The excess supply in the price floor program will introduce an incentive to circumvent the price floor (i.e., black market sales).  This would undermine the government’s efforts to reduce teenage smoking by increasing cigarette prices.  There is a similar, but less well recognized, incentive under the tax scheme.  With a large gap between consumers’ and producers’ prices, there is an incentive to buy and sell cigarettes on the black market.  Producers and consumers can share the $3.00 avoided tax if they trade in the black market.  There is evidence that black market cigarette sales increase with the tobacco tax.  These black market sales would also undermine the government’s anti-teenage smoking policies.

	c.	An anti-smoking education and public awareness program would try to change teenagers’ tastes for cigarettes.  This policy would reduce the demand for cigarette (shift the demand curve to the left).  As the demand curve shifts to the left, equilibrium price and quantity would fall.  If the program were sufficient to reduce the quantity demanded to Q = 25 (the quantity demanded under both the tax and price floor policies), equilibrium price would fall to $0.50/pack  (see graph below).

		i.	Producers would receive the same price under the tax and education options.  Ignoring black market sales (there is no incentive for black market sales under the education option), producers would be indifferent between these options.  As explained in part b, producers would prefer the price floor to either of these options.  If black market sales partially reimbursed producers under the tax option, producers would least favor the education program.

		ii.	The producers’ only recourse under the education option is to increase advertising to offset the education.  If this occurred the government could further restrict advertising.
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	d.	i.	Under a crop reduction program, the government would not necessarily have to pay tobacco farmers for their entire expected profits.  More specifically, they would only have to pay the difference between the expected profits from tobacco and the next most profitable use of the farmers’ land, equipment and time.  This may be a comparatively small payment if there are other relatively attractive options.  Unfortunately, it is hard to measure this opportunity cost and we can’t trust the farmers’ estimates if their crop reduction payments depend on their reported opportunity costs.

		ii.	A crop reduction program shifts the supply of tobacco to the left;  the market adjusts along the demand curve to the new market equilibrium.  If supply is reduced until the equilibrium quantity is Q = 25, equilibrium price must increase to $3.50 (see graph below).  As with the price floor, farmers would receive a higher price for their sales under this program than they would under education (demand reduction) programs.  In addition, they would be compensated for their forgone profits on the tobacco not grown.  They would prefer this program to either the education or tax options.  They would also prefer this to the price floor unless the government purchased the excess tobacco under the price floor.

		iii.	If the government wants to minimize the cost of reducing teenage demand for cigarettes to Q = 25, they face a constrained optimization program.  Cost minimization requires:

		� EMBED Equation.2  ���, where E denotes education and R denotes crop reduction.

The MB of either E or R is the decrease in teenage smokers as we increase education or reduce tobacco production; the MC is the extra cost of either the additional education or crop reduction.  The ratio of the MB to MC is the incremental reduction in teenage smoking for the last dollar spent on education or crop reduction.  These ratios must be equal to minimize costs.  If they are not equal, the program with the higher ratio is a better buy; we get a larger bang for the last buck spent in that program (in terms of smoking reduction).  We can increase the total reduction in smoking without changing the budget if we shift expenditures to the program with the higher ratio of MB to MC.  We can continue to capture these gains until the ratios of MBs to MCs are equal for E and R.
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