Economics 5315—Test No. 1				Professor J. Henderson

Managerial Economics—EMBA Dallas			Fall 1998



1. Cost functions.  The Deering Manufacturing company's short-run average cost function in 1996 was: AC = 3 + 4Q.  Where AC is the firm's average cost (in dollars per pound of the product) and Q is the output rate. 

Find the firm's short run total cost function.  

Does the firm have any fixed costs?  Explain.  

If the product is priced at $3, is the firm making profits or losses?  



2. Supply and demand.  

You are Vice President of Materials Purchasing for the manufacturer of a product that uses copper but no aluminum.  Another big user of copper is the industry that produces high-tension electrical cable, where copper competes with aluminum.  You have just read that increasing costs of electricity are threatening to increase the price of aluminum substantially.  Using supply and demand analysis (including a graph), predict the effect on your company. 

In mid-1996, there was a severe freeze in Brazil, destroying a large fraction of the coffee crop.

Using a graph of supply and demand, show the effect on the market for coffee in the U.S. 

The results your graph should have predicted came to pass.  This upset American coffee drinkers, prompting several self-appointed consumer advocates to demand price controls, call for boycotts, and take other direct actions.  None of these happened, but coffee prices did begin to decline a year later.  The Wall Street Journal commented: 



Coffee prices, it seems, are coming down again, after hitting a record high of $4.42 last year.  An Agriculture Department economist, who had predicted $5-a-pound coffee this year, says he “underestimated the power of the U.S. consumer movement.”  Perhaps, or maybe … he simply forgot his freshman economics, which has nothing to do with [consumer movements].  The coffee market is behaving the way the basic textbooks say a market behaves: Prices go up, demand falls, and prices come down.  



What is the error in the last sentence?  Can you construct an alternative explanation for the price drop?  



3. Elasticity of demand.  According to S. Sackrin of the U.S. Department of Agriculture, the price elasticity of demand for cigarettes is between -0.3 and -0.4, and the income elasticity of demand is about +0.5.  



Suppose the federal government, influenced by findings that link cigarettes and cancer, were to impose a tax on cigarettes that increased their price by 15 percent.  What effect would this have on cigarette consumption?  

Suppose a brokerage house advised you to buy cigarette stocks because if incomes rose by 50 percent in the next decade, cigarette sales would be bound to spurt enormously.  What would be your reaction to the advice (moral issues aside)?  



�4. Break-even analysis.  Plastic Prizes, Inc. (PPI), makes trophies for low-budget athletic events.  The company’s facilities can produce between 6,000 and 20,000 trophies a year at a nearly constant variable cost of $5.00 per unit.  PPI’s fixed costs total $50,000 per year.  Its prices differ between models, but in a typical year it receives an average of $10 in revenue per trophy sold.  

What is the company’s break-even rate of output?

In 1996 unit sales were 16,000.  Calculate the company’s average total cost and profit for that year.  

In 1997 the company’s expected sales volume is again 16,000 units.  The company has just received a request from the state education department that has not been a customer before.  The department wants a special run of 3,000 trophies to be used as spelling awards for junior high students.  However, the department cannot pay more than $7.00 per trophy, which is less than the company’s average total cost (and less than the price for anything else in PPI’s line).  In addition, PPI will incur $1,000 in special set-up costs to produce this order.  Should PPI accept the order?  Why or why not?  

In 1998 PPI is approached by an equipment vendor.  Noting that the company’s molding equipment is several years behind the state of the art equipment of its competitors, the representative offers to rent higher-speed molding equipment to PPI for $30,000 a year more than the annual cost of the present machinery.  The vendor offers a guarantee that the new equipment will lower PPI’s average variable cost by $1.00.  

What would the new equipment do to PPI’s break-even point?

Assuming that the unit variable cost promised by the vendor hold out to a level of 30,000 units, should PPI take the offer?  Be specific if there are special circumstances.  



5. Production theory.  The U.S. Drug Enforcement Agency has a resource allocation problem of how to deploy its agents to confiscate drugs that are illegally imported into the United States.  The number of agents is fixed, but they an be deployed across the country to any of six “enforcement regions.”  The agency knows that allocating more agents to one region will increase the amount of drugs confiscated there, but its objective to 
maximize the tot
a
l
 amount of drugs confiscated in all regions together.  

Describe the agency’s problem in terms of the economic theory of production and cost.  What is the production function for “drugs confiscated,” and what are its characteristics?  As described above, what is the agency’s cost constraint?

How should the agency allocate its agents across the six regions?  That is, write down the decision rule it should use and tell why the rule makes sense.  



6. Linear programming.  Gross-out Records wants to introduce its spectacular new heavy metal CDs with full-page advertising in two special-audience magazines, Rolling Stone and Entertainment Weekly.  Both charge $3,000 per full page ad.  Gross-out needs to reach a total audience of 180,000, along with 90,000 readers between ages 15 and 25, and 48,000 people owning deluxe (costing over $1,000) stereo systems.  The latest circulation and audience figures show that Rolling Stone will deliver 40,000 readers per ad, including 15,000 in the right age group and 4,000 with deluxe-stereo systems.  The same sources show that Entertainment Weekly will deliver a total of 10,000 readers, with 7,500 in the right age group and 8,000 who own deluxe stereos.  

Solve Gross-out’s decision graphically, as an LP problem in cost minimization.  

Solve the problem algebraically.  How many ads should Gross-out take out in each publication?  What will it cost?  

Set up and solve the dual.  What are the respective shadow prices?  What do they mean?  







