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Problem Set 1:  Answers

MN3140  Microeconomics

1.  a.  If a new hybrid seed reduces the cost of cattle feed, it will reduce the cost of producing hamburger.  This will cause the supply curve to increase (shift right).  At the old equilibrium price, there would now be an excess supply.  Thus, market price will fall.  As market price decreases, there is an increase in the quantity demanded (movement along the demand curve).  At the new equilibrium, price will be lower and the quantity exchanged will be higher.
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b.  Catsup and hamburgers are compliments in consumption.  Thus, an increase in the price of catsup, due to an increase in the price of tomatoes, will cause the demand for hamburgers to decrease (shift left).  At the old equilibrium price, there would now be an excess supply.  Thus, market price will fall.  As market price decreases, there is an decrease in the quantity supplied (movement along the supply curve).  At the new equilibrium, both price and the quantity exchanged will be lower.
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c.  Hot dogs and hamburgers are substitutes in consumption.  Thus, an decrease in the demand for hot dogs will cause the demand for hamburgers to increase (shift right).  At the old equilibrium price, there would now be an excess demand.  Thus, market price will rise.  As market price increases, there is an increase in the quantity supplied (movement along the supply curve).  At the new equilibrium, both price and the quantity exchanged will be higher.
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d.  Meat packers are an input in the production of hamburgers.  An increase in the price of inputs will decrease supply (shift left).  At the old equilibrium price, there would now be an excess demand.  Thus, market price will increase.  As market price increases, there is a decrease in the quantity demanded (movement along the demand curve).  At the new equilibrium, price will be higher and the quantity exchanged will be lower.
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e.  If the government agrees to buy all surplus hamburgers at a price 10% above the current market price, there is an increase in the number of consumers.  As a result, the demand for hamburgers will increase (shift).  In fact, the demand curve becomes horizontal at P* = (1.1)P showing that the government will buy an unlimited amount at this price.  Equilibrium price to P*.  As price increases, the quantity supplied increases (movement along the supply curve).  Thus, both equilibrium output and price increase
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f.  A price ceiling will hold the price of hamburgers below the equilibrium value.  As price decreases, the quantity supplied decreases and the quantity demanded increases (movements along both curves).  The quantity exchanged will be limited to the amount supplied.  This creates an excess demand, but prices cannot increase to eliminate it.  As a result, an alternative allocation mechanism must be developed.  In most cases, this increases the total opportunity cost of hamburgers above P* and P.
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2.
a.
Equilibrium occurs at the price where the quantity demanded equals the quantity supplied.  In this case, Qd = Qs = Q.  To find this q, equate the supply and demand curves.



100 - 0.1Q = 10 + 0.1Q  =>



90 = 0.2Q  =>



Q = 450.


From the demand or supply curves, when Q = 450, P = 55.  Total expenditure is PxQ = 450 x 55 = 24,750.

b.
If insurance covers 75% of the total health cost, then individuals only pay 1/4(P), where P is the total price.  Because my demand is based on the amount I pay, the demand curve can be rewritten as (1/4)P = 100 - 0.1Qd  =>  P = 400 - 0.4Qd.  In other words, insurance rotates the demand curve, increasing both the slope and intercept by a factor of 4.  (Figure a)  In this case, the price represents the total price paid, including insurance.  Individuals pay 25% of this amount.  (Alternatively, you could consider that the federal insurance is a 75% subsidy to producers.  In this case, the insurance would reduce the supply curve by a factor of 4, to P = 2.5 + 0.025Qs.  In this case, the equilibrium price is the price paid by the individual.  The total price, including insurance, would be four times this amount.)  To find the new equilibrium P and Q, equate supply and the new demand.



400 - 0.4Q = 10 + 0.1Q  =>



390 = 0.5Q  =>



Q = 780.


From either the new demand curve or the supply curve, P = 88, and consumers pay 25% or 22.  Total health care expenditures are 88 x 780 = 68,640, while individuals spend 22 x 780 = 17,160.  Notice that quantity and total cost have increased, but the consumers cost (both price and total expenditures) has decreased relative to part a (though their taxes might increase to cover the government's expense).  (If you shifted the supply curve, the equilibrium would occur where 100 - 0.1Q = 2.5 + 0.025Q  =>  Q = 780 and P = 22.  This is equivalent to the answer found by shifting the demand curve.)

c.
This policy shifts the supply curve out to the right (actually rotates it down to make it flatter).  The equilibrium occurs where the new supply curve intersects the new demand curve.  (Figure b)  Thus,



400 - 0.4Q = 10 + 0.05Q  =>



390 = 0.45Q  =>



Q = 867 (approximately)


From the supply or demand curves, P = 53.33 of which individuals pay 25% or 13.33.  The total health care cost is 46,222 while the cost to individuals is 11,555.  Thus, this policy increase output while reducing price and total expenditures.
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d.
If the government imposes a $50 price ceiling, the supply and demand curves are unaffected.  However, as the price falls, the quantity demanded increases and the quantity supplied decreases.  Thus, Qd = 875 while Qs = 400.  There is an excess demand of 475 (lines at the doctor's office, long waits for all but emergency surgery, etc.).  It would appear to reduce medical expenditures to 20,000, of which individuals pay 5,000.  However, consumers would have an incentive to circumvent the price ceiling because they would be willing to pay up to 240 for the quantity of service available (maybe agree to pay for unnecessary care or services not provided).

e.
A per unit subsidy shifts the supply curve to the right.  The curve shifts down by the amount of the subsidy and retains its slope.  This subsidy only affects the intercept of the supply curve.  (Figure c)  The new supply curve is P = (10 - S) + 0.1Q.  To find S, we must find at least one point on the supply curve.  If we know one value for P and Q, we can plug in and solve for S.  From the question, we know that we want to select S so that the new supply curve intersects the demand curve at P = 50.  That gives us a value of P, but we have to find the corresponding value of Q.  We can't use the supply curve because we don't know S yet.  Thus, we must turn to the demand curve.  From part d, Qd = 875 when P = 50.  But for equilibrium, Qd = Qs.  Thus, P = 50, Q = 875 must be on the new supply curve.  Plugging these values into the supply curve yields:



50 = (10 - S) + 0.1(875)  =>



S = 10 + 87.5 - 50 = 47.5.


The new supply curve is P = -37.5 + 0.1Qs, consumers demand 875 visits and pay 12.5 per visit.  Producers receive 97.5 total (12.5 from patients, 37.5 from insurance and 47.5 from the subsidy).  Compared to part b, the amount suppliers receive increases from 88 to 97.5, thus they receive 9.5 of the subsidy.  Consumers payments decrease from 22 to 12.5, thus they receive 9.5 of the subsidy.  Finally, insurance payments fall from 66 to 37.5, so they receive 28.5 of the subsidy.

3.
a.
Fuel costs are a input to producing air travel.  If input costs increase, the industry supply curve for air travel decreases (shifts left).  Industry price increases and output decreases.  

b.
A decrease in demand shifts the demand curve to the left.  Thus, industry output and price decrease.

c.
It is impossible to predict what happens to industry price if both changes occur simultaneously.  The increase in costs will tend to increase price while the decrease in demand will reduce price.  The net effect depends on the relative size of the changes and the elasticities of demand and supply.  In any case, industry output will decrease.

4.
a.
To find equilibrium price and quantity equate supply and demand.



500 - 0.1Q = 50 + 0.05Q  =>



450 = 0.15Q  =>



Q = 3000, P = 200.

b. A 20% TOT tax can be viewed as shifting the supply or demand curve because it is based on the level of output (occupancy).  By convention, it is modeled here as shifting the supply curve (see graph).  The original supply curve relates quantity supplied to the price producers receive (Pp).  The shifted supply curve relates the quantity supplied to the price consumers pay (Pc), including the tax.  If the tax is 20% of the price producers pay, then:


Pp = Pc – tax = Pc – 0.2*Pp  =>  


Pp + 0.2*Pp = Pc  => 


1.20Pp  =Pc  =>


Pp = Pc/1.20).  

This can be substituted for Pp in the original supply function to find the new supply curve that relates quantity supplied to the price consumers pay.  Thus:



Pc/1.2 = 50 + 0.05Qs  =>



Pc = 60 + 0,06Qs

Equating this to the demand curve to find the new equilibrium price and output yields:



500 - 0.1Q = 60 + 0.06Q  =>



440 = 0.16Q  =>



Q = 2750, Pc = 225.


From the original supply curve, Pp = 187.50 (Check:  187.50*1.2 = 225).  Thus, the tax is 37.50/room.  Of this total, consumers bear 25 (225 - 200) and producers bear 12.50 (200 - 187.50).  Total tax revenue is 37.50*2750 = 103,125.



If the tax were 20% of the price consumers pay, you would substitute 0.2*Pc for tax in the relationship above and solve using the same procedure.
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c.
A business fee is a fixed cost that does not vary with Q.  It is a cost you must pay before you can serve the first consumer, but it does not affect the cost of serving each additional consumer.  As such, the business fee will not affect either the supply or demand curve.  Hotels will charge $200/room and rent 3000 rooms per year.  Tax revenue from the business fee will equal $125,000/year.  There may be a long run effect (though this was not part of the expected answer).  If hotels find that their operating profits do not cover the cost of the business fee, they may go out of business in the long run.  Thus, over time the supply curve may shift left, raising price and reducing equilibrium output.

5.
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 are only producing 50 bicycle helmets, the quantity exchanged will be 50.  Consumers would be willing to pay P = 20 for Q = 50 (from the demand curve where Q = 50).
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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 from the demand curve when P = 10, 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.

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.  In other words, 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.

6.
a.
The loss of oil from Iraq and Kuwait has reduced the supply of oil.  This will shift the supply curve to the left.  At the old market price, there would be an excess demand.  As a result, price will increase (movement along the demand curve) until we reach a new equilibrium price.  The equilibrium price will be higher than before the loss of supply, and the quantity exchanged will be lower.  The sizes of these changes depend on the elasticity of both demand and supply (i.e., how sensitive is the quantity demanded to changes in price and how easy is it for suppliers to increase output in the short run).  The market price reflects the total cost of purchasing gasoline because there is no shortage in equilibrium.

b.
If the government feels that gas price increases will have a detrimental impact on the economy (i.e., lead us to a recession), then a frequent recommendation is to impose a price ceiling that holds gas prices to their previous market value (no additional change in demand or supply).  This increases the quantity demanded and reduces the quantity supplied, creating an excess demand.  Price no longer equates the quantity supplied and demanded.  Thus, alternative mechanisms must be used to allocate the limited supply to consumers (i.e., first come first serve).  These alternative mechanisms generally increase the total cost of purchasing gas by adding an opportunity cost.  To eliminate the time cost of standing in line, rationing is frequently recommended in conjunction with price ceilings.  Ration coupons can restrict the quantity demanded to equal the quantity supplied.  However, they also create an opportunity cost.  Ration coupons have a value, either on legitimate or black markets.  Thus, it is almost impossible to keep the total cost of gasoline below its equilibrium value.  In fact, it may rise substantially above its equilibrium value if the price ceiling significantly reduces the quantity supplied.

c.
The market price (received by suppliers) is lower but the total cost paid by consumers is higher in the price ceiling case.  Furthermore, consumers receive less gas in the price ceiling case.  Thus, consumers should prefer the market outcome to the misleading appeal of price ceilings.  Furthermore, price ceilings will impair long run responses to loss of oil supplies.  If prices are held artificially low, producers will not get the signal that they should increase supplies (more realistically, they know that there is excess demand at the ceiling price, but they have less incentive to increase the quantity supplied).  Thus, supplies may not expand as quickly in the long run if there is a price ceiling.  Price ceilings misallocate resources in the short and long run.



As to an alternative policy, your guess is as good as my guess.

7.
If demand for lettuce is more elastic that the demand for auto parts, then the lettuce supply curve is flatter (see graphs).  In particular, the quantity of lettuce demanded is more responsive to changes in price than the quantity of auto parts demanded.  As foreign producers increase their supply, it lowers the market price.  With lettuce, the lower price will cause the quantity demanded to increase significantly, absorbing much of the foreign supply.  With auto parts, an increase in foreign supplies will drive auto parts prices down, but the quantity demanded will not increase significantly.  Thus, the foreign production will be largely accommodated by decreases in U.S. output.  For equal changes in foreign supplies, the U.S. auto parts industry will be more adversely affected (see graphs).  (Note, many answers observed that it is probably easier to shift productive capacity from lettuce to other agricultural goods than it is to shift out of auto parts.  If this is true, then the agricultural workers may be more easily re-employed in other industries. This involves elasticity of supply.)
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8.
a.
To find equilibrium price and quantity, equate supply and demand.



100 - 0.5Q = 25 + 0.25QQ  =>



75 = .75Q  =>



Q = 100, P = 50
b.
The subsidy can be viewed as shifting the supply or demand curve.  By convention, the shift in the supply curve will be discussed here.  The subsidy is shown in the graph below.  The original supply curve represents the relationship between quantity supplied and the price producers receive.  The modified supply curve represents the relationship between quantity supplied and the price consumers must pay.  The difference is the subsidy the government pays.  For the first unit, the subsidy is 100%.  Thus, the government would pay the entire 25.25 producers would require to produce that unit.  The Government's share decreases by 1% for each of the next 100 units of output.  Thus, for the second unit, the government would pay 25.245, or 99% of the $25.50 required by producers.  Consumers would pay the remaining .255.  Finally, for the 100th unit, the government would pay 1%, or $.5 of the $50 that producer's require; consumers would pay the remaining 49.5.  For the 101st unit, the government's subsidy is zero and the consumer pays the entire 50.25. 
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c.
i)
If the consumer demands less than 101 units, equilibrium price will be determined by the intersection of demand and the modified supply curve.  Thus, all units the consumer purchases will be at least partially subsidized.  The consumer will buy more units and the producer will receive a higher price than in the pre subsidy case (given this demand curve).  The amount of the subsidy per unit will vary as the government's percentage of the subsidy varies.  You can picture the consumer's payment, the subsidy and the producer's receipts as in the left-hand graph below (though this was not required).  Depending on how the subsidy is specifically designed (the problem did not spell this out completely) the consumer's payment is the crosshatched area and the subsidy is the dotted area.  The producer's receipt is the sum of these two areas.
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ii)
If the consumer demand more than 101 units, all units above the 101st are not subsidized.  Therefore, the intersection between supply and demand is at the same price and output as before the subsidy.  For consumers already purchasing an amount above the life-line level, their consumption is unaffected by the subsidy.  However, they will still continue to receive the benefit of the subsidy for the first 100 units of output.  Again, the exact payments depend on the subsidy's specific design, but one possibility is pictured in the right hand graph below.  Consumers pay the cross hatched area, the subsidy is the spotted area and producers receive the sum of the two.  The income received from the subsidy can be used to increase expenditures for all goods, including natural gas.

9.
a.
Ed = -%(Q/%(P = -(0.01)/{(95-105)/[(95+105)/2]} = -0.01/{-.1} = 0.1.

b/c.
If supply is relatively elastic and demand is relatively inelastic in the current region of price and quantity, the demand curve is relatively steep and the supply curve relatively flat.  In this case shifts in the supply (interdiction) and demand (education and testing) will have different effects on equilibrium price and quantity (see figures).
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With an elastic supply and inelastic demand, shifts in the supply curve will have little impact on equilibrium quantity, while they will raise equilibrium price.  As supply is reduced, most of this decrease will be realized through price increases, because demand is inelastic.  Furthermore, small price increases will cause large increases in the quantity supplied (movement along the new supply curve).  With curves shaped as above, interdiction will increase price without significantly decreasing quantity consumed.  Alternatively, decreases in demand will primarily decrease equilibrium quantity without significantly reducing equilibrium price.  As demand decreases, prices will tend to fall.  With elastic supply, this decrease in price will cause a large decrease in the quantity supplied .  With inelastic demand, the decrease in price will not significantly increase quantity demanded.  Thus, education and testing are likely to have a larger impact on equilibrium quantity, but only a small affect on price.
10.
a.
The equilibrium price and quantity of domestic S/W is determined by the intersection of the domestic supply and demand curves.  We want QdD = QsD = QD:




110 - 0.1 QD = 10 + 0.4 QD =>  100 = 0.5 QD => QD = 200, P = 90.
b.
If foreign producers begin exporting S/W to the U.S., it will increase the supply of domestically available S/W.  This will shift the supply curve to the right.  The horizontal size of the shift is equal to the quantity of S/W imported, three times the domestically produced software in this case.  To find the new supply curve, that represents the total supply available domestically, we need to convert our relationship between P and QsD, to a relationship between P and QsT.  For this conversion, we need a relationship between QsD and QsT.




QsT = QsD + QsF = QsD + 3QsD = 4QsD  => QsD = 0.25 QsT.



P = 10 + 0.4(0.25 QsT)  =  10 + 0.1 QsT.


i.
The new equilibrium occurs at the point where the domestic quantity demanded equals the total quantity supplied domestically, i.e.,




110 - 0.1Q = 10 + 0.1Q  =>  100 = 0.2Q  =>  Q = 500, P = 60.


ii.
At this price, domestic suppliers produce QsD = 125 (from original supply curve).


iii.
Foreign producers supply three times this amount: QsF = 375.
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c.
i.  A tariff, or tax on imports, shifts the foreign S/W supply curve up a parallel amount.  The vertical shift would equal the tax on their imports.  In turn, this would shift the total supply of S/W up as well (but we don't need to calculate that shift).  If we want to return price to the level found in part a, we need to completely exclude foreign imports.  Thus, we need to impose a high enough tax that foreign producers will supply zero at a price of 90, the pre-trade domestic equilibrium price.  Currently, foreign suppliers will begin importing at a price of 10.  Thus, we need to impose a tax of 80.  This will raise price to 90, and reduce equilibrium quantity to 200.


ii.
If price returns to 90, quantity will return to 200, all of which will be supplied by domestic producers.


iii.
If imports are zero, tariff revenue will also be zero.

d.
i.  A constant per unit subsidy will shift the domestic supply curve down to the right.  The vertical distance of the shift is equal to the per unit subsidy.  We want a subsidy large enough that the domestic supply curve crosses the domestic demand curve at the point P = 60, Q = 500.  For domestic suppliers to produce 500, they must receive a price of 210 (from the domestic supply curve).  If consumers are only willing to pay 60, the subsidy must be 150/unit.


ii & iii.
This is a more difficult question than I intended.  On initial consideration, I thought the equilibrium price would be 60 and U.S. suppliers would satisfy the entire market, with a subsidy of $75,000.  However, this is incorrect.  At a price of 60, foreign suppliers are still willing to supply 375 units.  Thus, QST > QD at this price.  The correct answer is that Q = 687.5, P = 41.25, QSF = 234.375, QSD = 453.125, Subsidy = $67,468.75.  I graded this question with liberal partial credit. 

e.
Domestic consumers and producers would prefer the subsidy.  Consumers receive a higher quantity at a lower price and producers sell a higher quantity at a higher price.  Foreign producers would also prefer the subsidy.  At least they can still make some sales.  The domestic government would prefer the tariff.  It would not generate large budget outlays.  If the option is tariffs or nothing, the domestic producers would back the tariffs, against the consumers' and foreign producers' opposition.
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