Bill Gates
Spring 2001

EC202 Economics
Problem Set 1:  Answers

1.  
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a.
An increase in the wages of cotton field hands will increase cotton production costs.  The supply of cotton will decrease, increasing price and decreasing the quantity exchanged (Figure 1).

b.
Synthetic fibers are substitutes for cotton and decrease the demand for cotton.  Price and the quantity exchanged will both decrease (Figure 2).

c.
A decline in the supply of shepherds will lead to a decrease in the supply of wool, a substitute for cotton.  This increases the demand for cotton as some consumers switch from wool to cotton.  The price of cotton and the quantity exchanged will both increase (Figure 4).

d.
If cotton gin improvements make producing cotton less costly, the supply of cotton will increase, decreasing the price of cotton and increasing the quantity exchanged (Figure 3).

e.
Two crops per year (rather than one) will increase the supply of cotton, decreasing price and increasing the quantity exchanged (Figure 3).

f.
A successful advertising campaign would increase the demand for cotton, increasing price and the quantity exchanged (Figure 4).

g.
A new chemical that makes ironing cotton shirts unnecessary would increase the demand for cotton, increasing price and the quantity exchanged (Figure 4).

h.
Imported and domestic cotton are substitutes.  The demand for domestic cotton will decrease, decreasing the price and quantity exchanged (Figure 2).

I.
If the government pays U.S. cotton growers 50 cents for each bale of cotton sold, the cost of producing cotton essentially decreases by 50 cents per bale.  This increases supply, reducing price and increasing the quantity supplied (Figure 3). 

j.
The government purchase agreement can be regarded as an increase in demand.  The government becomes an additional buyer of cotton, buying all of the cotton that producers will supply but non-government consumers will not buy at the support price (Figure 5).
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2.  The supply and demand schedules and the supply and demand curves for sweat socks are shown below, for your reference.
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a.
The equilibrium price and quantity is the combination of price and quantity that clears the market.  In other words, the price where the quantity demanded equals the quantity supplied.  Inspecting the demand and supply schedules (or curves if drawn) indicates that quantity supplied and demanded are equal at a price of $4..  Equilibrium quantity is 2900.


b.
Revenue equals the quantity sold multiplied by the price per unit sold.  Revenue = 2900  X $4 = $11,600.


c.
The subsidy is paid to producers and does not affect consumer tastes.  Consumers will still demand the same amount at any given price.  Thus, the demand curve doesn't shift.  However, the supply curve shifts down.  Producers receive the market price plus the two dollar subsidy on each pair of socks sold.  Therefore, producers will be willing to sell a given amount at a market price two dollars below the old supply price, since they actually receive the market price plus the subsidy.  The supply curve shifts down by $2.
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d.
The new equilibrium price and quantity, which equates the quantity supplied and demanded, is $3 and 3500 pairs of socks.  At a price of $3, consumers demand 3500 pairs of sweat socks.  Similarly, producers are willing to supply 3500 pairs because they actually receive $5 per pair of sweat socks ($3 from consumers plus $2 from the government subsidy).

e.
The producer's total revenue equals the quantity of sweat socks sold multiplied by the total revenue received per pair (market price plus subsidy).

Revenue = 3500 X ($3 + $2) = 3500 X $5 = $17,500.

f.
Total subsidy payments equal the quantity of sweat socks sold multiplied by the subsidy per pair.  Subsidy = 3500 X $2 = $7000.

g.
Comparing the answers to questions 1 and 4, the equilibrium market price has fallen by $1 (from $4 to $3) as a result of the subsidy.  The producers' revenue is $5, the equilibrium market price plus the subsidy ($3 + $2).  This is $1 more than the old equilibrium price.

h.
The government demand is zero at any price above $5.  The new demand curve is the same as the original demand curve for private consumers at any price above $5.  However, the government agrees to purchase an unlimited amount at $5.  Therefore, the demand curve becomes horizontal at $5.
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i.
The new equilibrium occurs where the supply curve crosses the new demand curve.  They intersect at a price of $5.  There would be excess supply at prices above $5, because the government will not purchase any socks for more than $5.  However, the price would never fall below $5, because the government will purchase an infinite amount for $5.  Thus, the equilibrium quantity will be 3500.  At $5, non-government consumers will purchase 2300 pairs of sweat socks.

j.
The government purchases 1200 (3500 - 2300) pairs of socks.

k.
Revenue equals the quantity sold times the market price.  Revenue = 3500 X $5 = $17,500.

l.
At a price of $3, producers will supply 2300 pairs of sweat socks.  Because the quantity demanded exceeds the quantity supplied at a price of $3, consumers would have to be rationed to 2300 pairs in order to avoid lines.
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m.
Consumers would be willing to pay up to $5 per pair, because that is the price at which 2300 pairs are demanded.  With the price ceiling, sweat sock prices cannot rise above $3 per pair.  Therefore, consumers would pay $2 for a ration coupon.  The price ceiling and ration coupons would transfer $2 of revenue per pair from sweat sock producers to the owners of ration coupons.

n.
Elasticity of demand:
-%∆Q/%∆P = -(∆Q/Q)/(∆P/P) = -[(Q2 - Q1)/Q]/[(P2 - P1)/P],


where Q = (Q1 + Q2)/2 and P = (P1 + P2)/2

As P falls from 7 to 6, elasticity of demand is -[600/1400]/[-1/6.5] = 2.79

As P falls from 2 to 1, elasticity of demand is -[600/4400]/[-1/1.5] = 0.20

3.  The cost data for the firm can be completed as follows:

	
	Total
	Total
	Total
	Average
	Average 
	Marginal

	Output
	Fixed Cost
	Variable Cost
	Cost
	Variable Cost
	Total Cost
	Cost          

	
	
	
	
	
	
	

	  0
	$150
	  $    0
	$150
	  $   -       
	$    -
	

	
	
	
	
	
	
	  $ 60

	  1
	 150
	      60
	 210
	    60.0
	   210.0
	

	
	
	
	
	
	
	    30

	  2
	 150
	      90
	 240
	    45.0
	   120.0
	

	
	
	
	
	
	
	    18

	  3
	 150
	     108
	 258
	    36.0
	    86.0
	

	
	
	
	
	
	
	    14

	  4
	 150
	     122
	 272
	    30.5
	    68.0
	

	
	
	
	
	
	
	    18

	  5
	 150
	     140
	 290
	    28.0
	    58.0
	

	
	
	
	
	
	
	    25

	  6
	 150
	     165
	 315
	    27.5
	    52.5
	

	
	
	
	
	
	
	    35

	  7
	 150
	     200
	 350
	    28.6
	    50.0
	

	
	
	
	
	
	
	    80

	  8
	 150
	     280
	 430
	    35.0
	    53.75
	

	
	
	
	
	
	
	   110

	  9
	 150
	     390
	 540
	    43.3
	    60.0
	

	
	
	
	
	
	
	



b.
Fixed costs are the costs associated with inputs that can not be easily changed.  Fixed costs do not vary with the level of output in the short run.  Rent, machines, land (and property taxes), contract labor, and certain utilities are all fixed costs.


c.
Variable costs are the costs associated with inputs that can be readily changed.   Variable costs change with output in the short run.  Hourly wages are variable costs.


d.
See graph on next page.


e.
TC = FC + VC.  Therefore, TC/Q = FC/Q + VC/Q or ATC = AFC + AVC.  Rewriting this, ATC - AVC = AFC.  Thus, the vertical distance between ATC and AVC is AFC, which decreases as Q increases..


f.
As output increases, FC do not change.  However, AFC = FC/Q.  Therefore, as Q increases, AFC decreases.  Intuitively, as output increases, fixed costs are spread over an increasing output base.


g.
The AVC curve usually rises after an initial decline because of "eventually diminishing returns."  At first, worker productivity may increase as you increase the number of employees.  For example, a few workers may accomplish more working together than each working separately, because they can specialize.  If productivity is increasing, adding more workers would decrease average costs.  However, after a while less efficient workers will be hired or they may begin to get in each other's way.  When this happens, marginal productivity declines. At some point, this will reduce average productivity and increase average costs.


h.
The MC curve intersects ATC and AVC at their minimum points.  If the addition to the total amount (i.e., the marginal amount) is less than the average, the average must be declining.  If the addition to the total is greater than the average, the average must increase.  Because MC are below ATC and AVC initially, MC must intersect both curves at their minimum points.


i.
The MC curve would not change.  Total costs would increase by $150 at each level of output, but this would not affect either the variable costs or the change in total cost as output increases.  MC is unaffected.
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4.  If you expected the search to take less time than reworking your answers you should begin to search.  If you thought you knew the room in which you lost the answers, it is more likely that the expected search time will be lower than the rework time.  Once you have started searching, time already spent looking is a "sunk cost."  There is no way to recover this time, so you should ignore it in deciding whether to search further.  As long as you think it would take less additional time to find the lost answers than it would take to rework them, you should continue searching (time already spent searching may influence your assessment of additional time required, thus the "sunk cost" may indirectly enter your decision).  If you always think you can find them in another few minutes you should continue searching, even if the total time spent searching exceeds the time it would have taken to rework the answers.

5.
a.
The demand for gasoline is probably more inelastic (i.e., steeper) than the demand for spring water.  Thus, equal shifts in the demand curve will increase the price of gasoline more than the price of spring water.  If demand is inelastic, there are few substitutes and consumers will not reduce their consumption significantly as the price increases.  However, there are other substitutes for spring water.  Thus, if producers try to pass the tax to consumers they will stop buying spring water and start buying the substitutes.

b.
The demand for cosmetic plastic surgery (voluntary) is probably more elastic than the demand for plastic surgery to repair damage from an accident (particularly because the later is typically covered by insurance while the former is not).  If demand is elastic (voluntary plastic surgery), doctors should reduce price to increase revenues (% increase in Q is greater than the % decrease in price).  If demand is inelastic, doctors should increase price to increase revenue (% decrease in Q is less than % increase in P).  Of course, this assumes that doctor's are attempting to maximize revenues and says nothing about the ethics or PR of these prices.

6.
a.
At equilibrium, Qs = Qd.  Thus, we can solve for the equilibrium price by equating the supply and demand functions and substituting in Qs = Qd.  In other words, solve:


40 - .4Qd = 5 + .1Qd  =>  35 = .5Qd  =>  Qd = 70 = Qs.


If Qd = 70  => P = 40 - .4(20)  =>  P = 12.

b.
With a ceiling price of $10, the quantity demanded will increase and the quantity supplied will decrease (movements along the curves as opposed to shifts in the curves).  The quantity supplied and demanded can be determine from the supply and demand functions, as follows:


Supply:  10 = 5 + .1Qs  =>  Qs = 50.


Demand:  10 = 40 - .4Qd  =>  Qd = 75.

Because producers only produce 50 bicycle helmets, the quantity exchanged will be 50.

c.

A subsidy will shift the supply curve to the right (increase supply).  In fact, the vertical distance between the new supply curve and the old supply curve will be equal to the value of the subsidy.  Thus, only the intercept term in the supply function will change, the slope will remain the same.  The new supply curve must intersect the demand curve at a price of $10.  If P = 10, then Qd = 75, as found in part b.  Thus, Qs must equal 75 at a price of 10 on the new supply curve.  To find the subsidy, solve for S in the following equation:


10 = (5 - S) + .1(75)  =>  S = 2.5.

With a subsidy of 2.5, the price consumers pay decreases from 12 to 10, thus they capture 2 of the subsidy.  The price producers receive increases from 12 to 12.5 (the consumers' payment plus the subsidy), so they receive a benefit equal to 0.5.
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d.
If demand increases under the price ceiling, the quantity demanded will increase from 75 to 175.  However, price cannot increase, so output remains 50.  The only effect is to increase excess demand from 25 to 100.  If demand increases under a price subsidy, there would be a new equilibrium price and output where the new demand curve intersects the supply curve after the subsidy.  Equilibrium price and quantity are found as follows:


80 - .4Qd = (5 - 2.5) + .1Qs  => .5Q = 77.5  =>  Qd = 155 = Qs.


P = 80 - .4(155)  => P = 18.

With the price ceiling, producers do not respond to the change in demand, while producers and consumers automatically respond in the appropriate manner with a price subsidy.

7.
a.
Equilibrium occurs where QS = QD = Q.  Thus, 100 - 0.1Q = 10 + 0.2Q  =>  90 = 0.3Q  =>  Q = 300, P = 70, and TC = PxQ = 21,000.


b.
In this case, P = 0  =>  0 = 100 - 0.1QD  =>  QD = 1000.  At this output, the production cost is P = 10 + 0.2(1000) = 210.  Thus, TC = 210,000.


c.
If the government imposes $100,000 in income taxes to help pay for health care, it will not affect either quantity demanded (the tax is independent of the level of service received) or total costs of health care.  Thus, the governments cost is 210,000 - 100,000 = 110,000.


If consumers are asked to pay 20% of the price of health care, then their demand can be written as .2P = 100 - 0.1QD (equivalently, you can consider that the consumer only pays 20% of the cost and rewrite the supply curve as P = .2(10 + 0.2QS)).  This will result in a new equilibrium where Q = 700, P = 150 (the government's share is 120) and the government pays 84,000.  Thus, the 20% payment scheme is the cheapest.  (Notice that the marginal value consumers receive from service as indicated by the price they are willing to pay) is less than the cost of providing that service as long as consumers pay less than 100% of all costs.  This in part leads to the current health care "crisis.")  You can not simply take 20% of the cost in part a or b because those payments are only relevant for the respective quantities demanded.  You can see this in your answers by comparing the cost assumed that consumers are paying (14 from part a and 42 from part b) with the equilibrium price calculated with this approach.  The payment is not 20% of the resulting price.

8.
In general, you want to allocate your time so that the marginal increase in voters for the last hour spent campaigning with each group is equal.  If my last hour of campaign time would give me more additional votes from the undeclared group than from the Republicans, I could get more total votes by shifting some of my time from Republicans to undeclared voters.  The distribution of voters across groups and the relative strength I currently receive from each group are largely irrelevant.  What is important is how many more votes can I get from each group as I spend more time campaigning with that group.  For example, Republicans may be my power base, but that does not mean I should concentrate on Republicans.  Suppose that I am a liberal Republican.  If the conservative Republicans that don't support me are firm in their opposition, I may not be able to convert them to my side.  However, I may be able to sway a significant percentage of the conservative democrats if I spend time with them.  Thus, it may be more productive to spend time in areas that are not my power base.  However, the opposite might hold if I am a conservative Republican.  I may want to concentrate on the Republican party rather than trying to win support from even the more conservative Democrats.  It all depends on the comparison of the MBs of spending time with each of the different groups.  The MBs should be equal across groups.

9.
There are several possible considerations.  One consideration involves elasticity of demand.  To raise the required revenue for the lowest possible tax rates, the government should tax goods with an inelastic demand.  If demand is inelastic, the quantity exchanged will not decrease significantly as taxes increase.  However, is demand is elastic, the quantity exchanged decreases more drastically as taxes increase.  As the tax base shrinks, the government would have to increase the tax rate further to raise the required revenue.  Thus, the tax rates can be lower if taxes are imposed on goods with inelastic demands.  (One advantage to taxing goods with elastic demand is that producers bear most of the tax burden in the short run.  This would minimize consumer reactions, but would anger the business community.)  As another consideration, to minimize adverse reactions, it is probably better not to tax goods that are considered necessities, or goods predominantly purchased by lower income consumers.  People would react more adversely to taxes on these types of goods.  Based on these considerations, goods two of the more desirable taxes are sin taxes (cigarettes and liquor) and luxury taxes (expensive jewelry, furs, cars, etc.).

10.
Sam maximizes utility by equating the marginal utility per dollar for the last dollar spent on all goods.  Because income is constrained, he will not necessarily buy all goods for which marginal utility is positive.  Even if he likes a good a great deal, he will not purchase it if the price is high enough.  His decision is based on MU/P, not just MU.  Therefore, he does not necessarily have zero or negative marginal utility for caviar.

