Bill Gates

Quiz 2:  Answers

MN3140  -  Microeconomic Theory

Fall AY2001


1.
a.
This represents a short run decrease in the supply curves for Colombian coffee producers.  If these producers are a significant share of the total coffee market, the market supply curve decreases as well.  This raises the short run price and reduces the short run equilibrium quantity.  As price increases, non-Colombian producers increase output and profits in the short run.  For Colombian producers, the increase in price might not offset their decrease in output and their profits might decrease (depending on the elasticity of demand and supply).  If you consider the short run industry output as inelastic for all coffee producers (vertical supply curve), their individual MC curves would have to be vertical as well.  In this case, you would get the same general results, but output per non-Colombian producer would not increase in the short run (crops already planted), just their profits.


b.
Assuming the industry was in long run equilibrium before the cold spell, it will return to the original position after the cold spell.  The effect of weather related impacts should be short run events.  As Colombian producers recover from the cold spell, assuming there are no other unexpected factors, industry supply should return to its original position.  This industry expansion does not require any long run entry of firms, but will be satisfied by recovery among existing producers.  To argue that new producers would enter in the long run and replace existing producers would require explaining why these new producers could be more efficient than the existing producers and, if so, why they did not enter the market before the cold spell.


If the decrease in Colombian supply persists in the long run, non-Colombian producers would enter the industry, attracted by the short run profits.  As firms enter the industry, industry output increases, increasing equilibrium industry quantity and reducing equilibrium price.  As industry price falls, existing producers will reduce their output and profits (industry output increases because there are more producers).  Firms would continue to enter until market prices returned to their breakeven level.  Without any increase in demand, this would be the pre-freeze industry price and output.


c.
An increase in demand will shift the demand curve to the right in the short run.  This will increase industry price and output (just industry price if the short run supply curve is vertical).  In turn, this will increase output and profits per producer (just profits with a vertical supply).  In the long run, new producers will enter the market to gain a share of the short run profits.  As firms enter, the supply curve shifts right (increases), reducing market price and increasing output.  This continues until price is bid down to the break-even point.  Because the firms' cost curves have been unaffected, the break-even price is the same as the original long run equilibrium price.  Thus, price returns to its original level in the long run.  Market price only increases in the short run.


d.
Both the cold spell and the increase in demand increase price in the short run.  However, price returns to its original value in the long run in both cases.  Thus, any government policy to stabilize prices need only consider the short run.  There is no need for any long run interference.  In part, the answer depends on whether you have modeled the short run supply curve as vertical.  If it is upward sloping, you want a policy that will lower short run price and increase short run output.  Thus, subsidies and reduced tariffs (taxes on imports) are attractive options.  If the short run supply curve is vertical, then it is impossible to encourage an increase in the quantity supplied.  All you can do is minimize the impact of the higher prices.  There is no one correct answer here.  I was looking for a reasonable discussion of your selected option and the recognition that it is only needed in the short run.
2.
a.
For an individual firm, the cost curves are calculated as follows:


ATC = 20,000/q + 100 + 0.5q (given)


TC = ATC x q = 20,000 + 100q + 0.5q2  


MC = dTC/dq = 100 + q


AVC = VC/q = 100 + 0.5q

Industry supply and demand curves are given by:


S:  P = 100 + 0.01Q


D:  P = 500 - 0.01Q

Industry output and price can be found by equating industry supply and demand:


100 + 0.01Q = 500 - 0.01Q  =>  400 = 0.02Q  =>  Q = 20,000, P = 300.

Using this price, you can find the firm's output and profits:


P = MC  =>  300 = 100 + q  =>  q = 200 (or 20,000/100 = 200)


( = (P - ATC)q  =>  (300 - 300)200  =>  ( = 0 



Where ATC = 20,000/200 + 100 + 0.5(200) = 100 + 100 + 100 = 300

Thus, auto insurance is in long run equilibrium, with 20,000/200 = 100 firms in the industry.


b.
Constraining price to equal 250 is equivalent to imposing a price ceiling.  It holds price below its equilibrium level.  In the short run, this will increase the quantity of insurance demanded (Qd = 25,000 when P = 250, from the demand curve) and decrease the quantity supplied (Qs = 15,000 when P = 250, from the supply curve).  Output per firm will also decrease to q =150 (from P = MC = 250 or 15,000/100) and profits will decrease to ( = (250 - 308.33)150  =>  ( = -8,750.  In the long run, firms will leave the industry because profits are negative.  As firms leave the industry, the supply curve shifts left (decreases).  This increases the excess demand, but price cannot increase.  Thus, firms continue leaving because they continue to make negative profits.  Eventually there would be no firms remaining in the industry; more realistically, only the most efficient firms will survive, such as those that can make at least zero economics profits at P = 250.  Price ceilings ultimately reduce insurance market competition.


c.
If the auto insurance industry is monopolistic, the one firm would produce where MC = MR.  For the cost curve given:


ATC = 2,000,000/Q + 100 + 0.005Q (given)


TC = ATCxQ = 2,000,000 + 100Q + 0.005Q


MC = dTC/dQ = 100 + 0.01Q  (Notice this is part b's industry supply)

MR is derived from the demand curve


P = 500 - 0.01Q (given)


TR = PxQ = 500Q - 0.01Q2

MR  = dTR/dQ = 500 - 0.02Q

For the monopolist, MR = MC  =>


500 - 0.02Q = 100 + 0.01Q  =>  400 = 0.03Q  =>  Q = 13,333.33

P = 500 - 0.01(13,333.33)  =>  P = 366.67 (from the demand curve)


( = (P - ATC)Q  = (366.67 - 316.67)13,333.33  =>  ( = 666,666.67


where ATC = 2,000,000/13333.33 + 100 + 0.005(13,333.33) = 316.67.


d.
If the government imposes a price ceiling in this case, it affects the firms MR.  In fact, the firms MR is equal to 250 up until the demand curve crosses the point where P = 250.  If the insurance company can’t charge more than 250, the company does not have to lower price to attract more business (as long as customers are willing to pay at least 250); when the insurance company has to charge less than 250 to attract customers, the price ceiling is ineffective).  Thus, the monopolist will produce where MC = 250 (= MR).  In this case, the profit maximizing output for the monopolist is 


250 = 100 + 0.01Q  =>  Q = 15,000, P = 250 (from the demand curve)

Note:  customers would be willing to pay 350 for this quantity but the insurance company would not provide additional policies because the MC of the next policy exceeds the MR (250) under the price ceiling.  The monopolists profits are ( = (250 - 308.33)15,000  =>  ( = -875,000.  Thus, the monopoly increases output in the short run because the price ceiling increases its MR (it doesn't have to lower price to increase output).  In the long run, the monopolist would leave the industry.
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3..
a.
In competitive markets, prices are determined by the interaction of supply and demand.  At any point in time, competitive prices clear the market (i.e., quantity supplied and demanded at that price are equal).  Prices are not cost based.  Firms do not calculate their average production costs and add an acceptable profit margin to determine their price.  If prices were determined in this way, without regard to demand, markets would not clear.  Instead, firms determine the output that maximizes profits at the going market price.  They then compare price to their ATC to determine their profits.  This determines whether they expand or contract in the long run.


The pricing scheme described above is a cost based scheme where prices are set to recoup ATC with out regard to demand.  These non-market prices can either represent price ceilings, if they are set below equilibrium as with cardiologists, or price floors, if they are set above equilibrium as with general practitioners.  If the preexisting fees represented LR equilibrium prices, imposing “price floors” or "price ceiling" will preclude the market from reaching equilibrium.  I will discuss each case briefly.

Price ceiling (cardiologists):  in the short run with a price ceiling, doctors will provide less of that service, while the quantity of the service demanded increases.  As demand becomes more inelastic (less price-sensitive), there is a smaller and smaller impact on the quantity demanded.  In the extreme, inelastic demand, quantity demanded is unaffected.  This may well characterize this situation because medical care covered by Medicare.  If doctors were earning zero profits before, their profits will now become negative.  The resulting excess demand will put pressure on prices to increase, but the pricing policy precludes that possibility.  Thus, patients will continue to experience the impacts of excess demand (long waiting times to schedule an appointment, doctors not accepting new patients, etc.).

Price floor (general practitioners):  The opposite occurs with a "price floor."  Doctors will increase the quantity of these services supplied in the short run, while the quantity demanded falls (again, the quantity demanded is unaffected if patients’ medical costs are covered by Medicare).  Doctors should be able to earn a positive profit at this higher price, but they may not if the patient base declines sufficiently.  The excess supply would typically put pressure on prices to fall, but the pricing policy precludes that possibility as well.  Doctors will continue experiencing the hardships of excess supply (a declining patient base, difficulty meeting expenses, etc.).  

b.
With a price ceiling (cardiologist), doctors will leave that specialty in the long run.  However, the exodus will not raise price back to its long run equilibrium level because of the price ceiling.  Thus, doctors will just continue leaving.  If all doctors have similar cost structures, all doctors would leave the specialty; if some doctors are more efficient than others, only the most efficient will survive.  Patients waiting periods, etc. would continue to degrade.  With a price floor (general practitioners), more doctors will be encouraged to enter this field in the long run, because of the artificially high prices.  Price cannot fall to signal doctors that this specialty has been over-expanded.  Thus, doctors will have fewer and fewer patients.  Eventually this will drive profit per doctor to zero.  Again, elasticity of demand will affect the impacts of price changes on the quantity demanded, and hence on the level of excess demand or supply.

c. The technically efficient mix of capital and labor occurs where:
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In these relationships, the MBLGP is the increase in patients seen by general practitioners if we add an additional GP; MBKGP is the increase in patients GPs can treat if we add an additional unit of K to GP.  Similar definitions apply to MBLC and MBKC.  With a constrained labor supply, MCLGP is the impact on cardiology of shifting a unit of labor from cardiology to GP.  If we increase (decrease) the doctors devoted to general practice (cardiology) we must decrease (increase) the doctors used in cardiology (general practice).  Thus the MC of labor in both general practice and cardiology are measured as opportunity costs.  The same is true for capital.  The MCKGP (MCKC) is the loss in cardiology (general practice) patients as we move capital from cardiology (general practice) to general practice (cardiology).


Allocative efficiency requires that we produce the optimal mix of outputs (general practice and cardiology patients).  There are several output combinations that are technically efficient.  Allocative efficiency requires identifying the most “valuable” technically efficient point.  This might involve some tradeoff based on health benefits, costs to outsource, readiness implications or any other objective function.


d.
There are two conflicting influences.  For general practice, there are more doctors available, but the price is higher (if patients pay at least a portion of the bill); for cardiology, there are fewer doctors, but the price is lower.  Thus, demand influences work in opposition to the desired shift.  Demand pull encourages more patients to see cardiologists and fewer to see general practitioners.  Supply push increases the quantity of general practitioners and decreases the quantity of cardiologists (willing to see Medicare patients).  Thus, supply pull will have the desired effect.  If cardiology patients, frustrated with waiting to see a cardiologist, choose to see a general practitioner instead, this policy will have the desired effect.  In fact, this policy might well be accompanied by a policy requiring patients to see general practitioners before they see a cardiologist, allowing general practitioners to screen referals as appropriate.

4.
a.
Cost curves for the firm can be derived as follows:

TC = FC + VC = PK*K + PL*L = 256*16 + 64*L = 4096 + 64L

q= 2K1/2L1/2 = 2(16)1/2L1/2 = 8L1/2  =>  L1/2 = q/8  =>  L = q2/64  =>

TC = 4096 + 64q2/64  =>  TC = 4096 + q2
ATC = 4096/q + q

AVC = q

MC = 2q

We can equate industry supply and demand to find industry output and price (which we need to determine output and profit per firm).  Computing this yields:

256 – 0.02Q = 0.02Q  =>  256 = 0.04Q  =>  Q = 6400, P = 128 (from either the supply or demand curves).

Output per firm in perfect competition is found by setting P = MC.

128 = 2q  =>  q = 64.

( = (P – ATC)*q  =  (128 - 128)*64 = 0

where ATC = 4096/64 + 64 = 64 + 64 = 128.

Finally, if each firm produces 64 and total industry output is 6400, there are 100 firms in the industry.  Because QS = QD in the industry, P = MC for the firm (profits are maximized) and ( = 0, the industry is in long run equilibrium.  There is no excess supply or demand to affect market price or output; firms are maximizing profits so they have no incentive to change output; economic profits are zero so there is no incentive for firms to enter or leave the industry.


b.
In the short run, the firms’ cost curves are unaffected, but the industry demand curve increases.  The new demand curve represents the total demand (domestic and foreign).  I demand increases, we should expect short run industry price and output to increase.  As industry price increases, existing firms should increase their quantity supplied (to provide additional industry output).  The number of firms cannot change in the short run (thus and change in industry output must come from a change in output per firm).  Mathematically, we follow the same process as in a, using the new demand curve.  Specifically, equating industry supply and demand to find industry output and price yields:

256 – 0.005Q = 0.02Q  =>  256 = 0.025Q  =>  Q = 10240, P = 204.8 (from either the supply or demand curves).

Output per firm in perfect competition is found by setting P = MC.

204.8 = 2q  =>  q = 102.4.

( = (P – ATC)*q  =  (204.8 – 142.4)*102.4  =>  ( = 6389.76

where ATC = 4096/102.4 + 102.4 = 40 + 102.4 = 142.4.

Finally, if each firm produces 102.4 and total industry output is 10240, there are 100 firms in the industry (as expected because firms can not enter or leave the industry in the short run).

In the long run, additional firms will enter the industry, attracted by the short run profits.  This will increase industry output and reduce price.  Individual firms will reduce their output as industry price falls, and their profits will fall as well.  This will continue until firms are earning zero economic profits in the long run (or at least the marginal firm is earning zero economic profits).  Thus entry will occur until industry price falls to the long run breakeven point.  From part a, the breakeven point is when P = 128, q = 64, and ( = 0.  When P = 64, Q = 25,600 (from the demand curve).  If Q = 25600, and q = 64, there are 400 firms in the industry.  Thus, when demand increases by a factor of four, the number of firms increases by a factor of four.


c.
The firm should change its capital stock if it is not minimizing the total cost of producing 64 units of output.  If K = 16 and q = 64, we can use the production function to determine the quantity of L employed.  Specifically:  

q= 2K1/2L1/2 = 2(16)1/2L1/2 = 8L1/2  =>  L1/2 = q/8  =>  L = q2/64  =>  L = 642/64 => L = 64
We need to determine if K = 16 and L = 64 is the optimal (cost minimizing) combination of K and L.  We can determine this in several ways.  We could perform a Legrange, minimizing total cost subject to q  = 64; we could check to see if 
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, or we could not that with this production function (exponents are ½, ½) the firm should use capital and labor in the ratio L = 4K (the inverse ratio of their prices, 256 and 64).  From the last condition, we can see that the firm is using the appropriate amount of K and L for this output level.  To verify using the MB/MC ratios:
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As stated above, if K = 16 and L = 64, we have satisfied this condition.  Using Legrange to solve would also yield L = 4K and K = 16, L = 64.  If this firm expands, it cannot reduce its costs.  However, this production function has constant returns to scale (not expected in your answer).  If the firm did expand both K and L in the optimum ratio, it could expand output and maintain MC = ATC = 64 at the breakeven point.  In fact, as long as there is constant returns to scale, it would be possible for one large firm to satisfy all industry demand and just breakeven at P = 64, or we could have many more much smaller firms.  Firm size does not affect the long run breakeven price with constant returns to scale.
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