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Production, Costs and Profit maximization

1.

Output
TC
MC
ATC
AFC
TVC
AVC

0
36
—
—
—
0
—

1
62
26
62
36
26
26

2
80
18
40
18
44
22

3
90
10
30
12
54
18

4
96
6
24
9
60
15

5
110
14
22
7-1/5
74
14.8

6
132
22
22
6
96
16

7
168
36
24
5-1/7
132
18-6/7

8
232
64
29
4.5
196
24.5

To solve this puzzle it will suffice to identify total FC and fill in the TC column from the clues. Then you can easily complete the rest. From clue (a), total FC is 36 (8 times 4.5). The AFC when q = 4 is 9. From clue (b), AVC + AFC for q = 4 is 15+9=24. Hence TC is 4 times 24 or 96. From (c), TC when q = 5 is 14 + 96 or 110. Proceeding with the rest of the clues and being familiar with what each cost concept means and how they relate to each other, one can finish the TC column.

2. Meals on Wheels Production

You should cut back output at kitchen 1 and expand it at the other 2. Not producing the last meal at kitchen 1 saves $7. By spending $5 you can raise output at either kitchen 2 or 3. Hence you save $2. Continue cutting back at kitchen 1 and expanding at 2 and 3 until the marginal cost of producing one more meal is equal across all 3 sites. The exact amount of cost savings will depend on the precise shape of the marginal cost curves at the 3 kitchens. 

3. Farmers and Inputs

This will probably be an overestimate because it is likely that farmers will substitute from labor toward capital.  This is, they will use less labor and more machinery in response to the increase in the minimum wage, assuming it is relevant to the people they hire.  The Department of Labor estimate would be exactly right only in the very short run, when it may be impossible to substitute machinery for capital or if the demand for labor is completely inelastic for some other reason.

4. Town Workers and Automobile Use

The average cost of a mile driven is $.60, but this includes fixed costs such as the price of the car (or interest on the car loan) and insurance.  The marginal costs only consider the variable costs that drivers normally associate with driving (fuel, tires, oil changes, etc.).  Since employees are delighted to drive their own cars, it is likely that MC  <  $.35 for most workers and they make a “profit” on each mile driven for official business.  So, union and employee management are referring to two different types of costs here.

5.  Seattle Public Utilities

Plan A Costs




Plan B Costs

 $10 million for rehabilitation


$15 million for new construction and land

+ $5 million (implicit value of land)

- $5 million from selling land

-  $1 million for demolition


+ $1 million for demolition

----------------------



-----------------------

Total $14 million 



Total $11 million 

The $10 million original cost of the sites is a sunk cost, hence it is not an opportunity cost and should not affect the decision.  If Seattle Public Utilities chooses Plan A, it will forgo the opportunity to demolish the buildings and equipment and sell the land – this implicitly costs $4 million (i.e., $5 million sale - $1 million demolition costs).  

So, if Seattle Public Utilities wants to minimize full economic costs – explicit plus implicit – it should pick B. 

6. Cost Curves


[image: image1]
a)  ATC would shift up by $500; AVC and MC would be unaffected.

b)  Now, all three curves would shift up because the cost of a variable input has risen.

c)  In the long-run this might shift the firm toward using more labor and less capital (depending on their flexibility).  However, since capital generally can’t be changed in the short-run, the firm’s short-run supply curve and AVC and MC curves would be unaffected.  The ATC curve, however, would shift up.

7. Audits at DHHS

While the Department is not a profit maximizer, it is reasonable to assume that its objective in hiring more auditors is to maximize the difference between total Medicaid savings and the costs of hiring more staff.  The logic of how to do this is identical to the logic of profit maximization.

We know the expected savings per fraudulent case detected is $100.  This is the Department's marginal revenue per case and can be taken as constant.  It would be better if the Department could tackle the cases with the highest amount of fraud first, but until it investigates each case, it can't know which cases are best to examine.  So it must proceed assuming the expected payoff of each case is $100.

To determine marginal costs, proceed as follows:

The first auditor reduces the fraud rate to 10 percent from 20 percent.  This means 200 cases (10% of 2000). Since the auditor costs $2000, MC per case = $10.  Auditor 2 then finds another 100 cases of fraud (5% of 2000) and, since the cost is still $2000, MC = $20.  Proceeding along this line, for auditor 3 MC = $40, for auditor 4 MC = $80, and for auditor 5 MC = $160.

As long as MC < 100, it pays to hire an auditor.  Thus, hire 4 more auditors.  We assume we cannot hire part-time auditors, so the fifth one is not worth hiring.  (The fifth one still costs $2000, but since this auditor will only identify 12 or 13 cases, savings will equal only $1200 or $1300.)

If it was thought to be important for ethical, legal or political reasons to reduce fraud as much as possible, the above analysis would not apply and the department would keep hiring auditors until the last one hired reduced fraud to zero, even if the marginal reduction in fraud was very small.  Recognize, though, that this policy would necessarily mean sacrificing other department goals since resources available to pursue them will be smaller.

8.  Urban transit

You hope you can stop payment on the check, for the consultant’s advice is poor. Since the rapid transit line must make all trips regardless of passenger load, TFC=$50 (for each trip).  The numbers presented by the consultant are for average fixed cost at different levels of operation ($.25 is $50/200 passengers and $5 is $50/10 passengers).  Apparently MC = $0 because the total cost per car is independent of the number of riders. Each passenger, regardless of when he or she rides, pays a fare that increases total revenue.  So, as long as there are fixed costs that must be covered, the rapid transit line should encourage off-hours business. 

Another way to express this: If MC=0 for each ride, then AVC = 0.  Any fare paid for an off-hours ride is > AVC so it is not rational to shut down off-hours service.

Browning & Zupan 9.16:

a. If the union establishes a wage rate above the competitive level, supply   will fall.

b. No effect on the supply curve. 

c. Supply will fall; costs of production increase. 

d. Supply will fall; costs of production increase. 

e. No effect on supply curve. 

f. Supply will increase as supply of labor increases and wages fall. 

g. Supply will fall. 
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