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Problem Set 3 

Production, Costs and Profit maximization

1. Fill in the following table from the data given below:
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a.
 AFC for 8 units of output is 4.5.

b.
 AVC for 4 units of output is 15.

c.
 TC increases by 14 when the 5th unit of output is added.

d.
 The ATC of 6 units of output is the same as the ATC of 5 units.

e.
 TC for 7 units of output is 168.

f.
 TVC increases by 64 when the 8th unit of output is added.

g.
 AFC + AVC for 2 units of output is 40.

h. 
ATC decreases by 10 when output increases from 2 to 3 units.

i. 
It costs 26 more to produce one unit of output than to remain shut down.

2. You manage an agency that provides "Meals on Wheels" to infirm elderly residents in the county.  The agency operates 3 kitchens.  Each kitchen is producing one-third of the total meals per day.  You learn that the marginal cost of each meal at the present output is $7 for kitchen 1, and $5 for kitchens 2 and 3.  Assuming that you need to continue producing the same number of meals, how should you rearrange the production shares so as to decrease costs?

3. Farmers currently use 50 units of capital and 25 hours of labor to harvest an acre of tomatoes.  Capital costs $2.00 per unit and labor costs $5.00 per hour, so the total cost is 50(2.00) + 25(5.00) = $225.00 per acre.  The minimum wage increases to $5.75 per hour. The Labor Department estimates that costs will rise by 25*(5.75 - 5.00) = $18.75, 
to $243.75 per acre.  Is that likely to be an over or underestimate?  Are there conditions when it will be exactly right?

4. Town workers occasionally use their own automobiles on official business.  The current reimbursement rate is $.35 per mile.  The employees’ union complains to the town manager that numerous studies show that the cost of operating an automobile is really $.60 per mile, so the current rate is too low.  The manager notes that workers seem delighted when they have an excuse to use their own cars and get reimbursed at “only” $.35 per mile.  Assuming that both the union and the management are factually correct, explain this situation.

Problem set continues on other side

5. Seattle Public Utilities is under pressure to upgrade its hazardous waste disposal stations.  Staff has proposed two alternatives.  Plan A would improve the current sites by installing new equipment with state-of-the-art technology and doing other renovations.  Plan B would build new sites at nearby locations, then tear down the buildings and equipment at the current sites and sell the land.  The current sites originally cost $10 million (in today’s dollars) to build.  Under plan A, improvements to current sites would cost $10 million.  Under plan B the new sites (including cost of the land) would cost a total of $15 million.  It will cost $1 million to demolish the old buildings and equipment, but then the land under the current sites could be sold for $5 million.  Both plans produce the same quantity and quality of toxic waste disposal.  If the Seattle Public Utilities wants to minimize costs, which plan should it choose?  Why? 

6. Sketch on one diagram the short run AVC, ATC, and MC curves for a firm with a fixed capital stock. (Assume a typical cost function as shown in Chapter 8.)

a. Suppose the town where this firm is located passed a law requiring every business, no matter what its size, to purchase a $500 business permit.  Which curves would be affected by the new law?

b. Repeat part (a) assuming the wage rate for labor rose instead of a new law.

c. Repeat again assuming instead that a tax on all capital equipment equal to 2% of its value is enacted.

7. The state Department of Health and Human Services is under pressure to reduce fraud in Medicaid.  Although the extent of such fraud is not known, an article in the state's largest newspaper claims that 20 percent of the 2,000 weekly claims for Medicaid payments to physicians or hospitals contain some form of fraud (overcharges, billing for services not performed, etc.)


The Department Secretary is considering whether to hire more auditors.  Experience in other states suggests that for each additional auditor hired, the percent of fraudulent claims can be reduced by half.  That is, starting with a 20 percent rate, one more auditor will lower fraud to 10 percent, 2 more to 5 percent, and so on.  This experience also shows that the state will save $100 on average for each fraudulent claim that is detected or prevented.


If the total cost to the state of hiring an auditor is $2,000 per week (includes cash wages, fringe benefits, travel costs and other support costs) and if the newspaper's estimate of the extent of fraud is correct, how many new auditors should be hired if the Secretary's main objective is to minimize the net budgetary impact of fraud?  Assume auditors can only be hired on a full time basis.

8. An urban rapid-transit line runs crowded trains (200 passengers per car) at rush hours, but very empty trains (10 passengers per car) at off-hours.  By law the rapid-transit line must make the same number of trips per hour at both rush and non-rush hours.  A management consultant makes the following argument:


"The cost of running a car for one trip on this line is about $50 regardless of the number of passengers. So the per-passenger cost is about $.25 at rush hour but rises to $5 per passenger in off-hours. Consequently, you had better discourage off-hours business."


What do you think of the quality of this advice?

Browning and Zupan, 9.16 (Assume apple production has increasing costs.)
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