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Lesson 4


Page 114 Questions 1-6 and 8

1.  Explain the concept of a production function. Describe the production function for hamburgers, concerts, haircuts, and a college education.
Production function specifies the maximum output that can be produced with a given quantity of inputs.  It is defined for a given state of engineering and technical knowledge.

Hamburgers - at Burger King - Capital cost of buying franchise, lease or purchase building & land; operating expenses; labor

Concerts - promotion, facilities, band, labor, operating expenses

Haircuts - facilities, haircutting equipment, operating expenses, labor

College education - students, faculty, staff, operating expenses, educational materials, facilities.

2. In the following table, which describes the actual pro​duction function for oil pipelines, fill in the missing values for marginal products and average products:

(1)
(2)
(3)
(4)

Pumping horsepower
Total Product (barrels /day)
Marginal Product (barrels /day /hp)
Average Product (barrels /day /hp)

10,000
86,000
28,000
8.6

20,000
114,000
20,000
5.7

30,000
134,000
16,000
4.5

40,000
150,000
14,000
3.75

50,000
164,000

3.28
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Using the data in question 2, plot the production func​tion of output against horsepower. On the same graph, plot the curves for average product and marginal product.
4.  Suppose you are running the food concession at the athletic events for your college. You sell hot dogs, colas, and potato chips. What are your inputs of capi​tal, labor, and materials? If the demand for the hot dogs declines, what steps could you take to reduce out​put in the short run? In the long run?
a. Capital inputs - real property, restaurant equipment; labor inputs - managers, sales clerks; material input - buns, hotdog, colas, and potato chips.

b. In the short run adjustments could be made by reducing labor and/or materials (not order same quantities of supplies)

c. In the long run adjustments could be made by reducing capital expenses (refinance loans, lease out square footage of real property)

5.  An important distinction in economics is between shifts in the production function and movements along the production function. For the food conces​sion in question 4, give an example of both a shift of and a movement along the hot-dog production func​tion.   Illustrate each with a graph of the relation between hot-dog production and labor employed.

An example of a shift in the production function would be when the concession won the sole right to sell concessions at all athletic events preventing competition from other vendors.  Assuming the capital would remain the same but labor hours and materials would increase as would the total product.
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An example of a movement along the production function would be when the college you are supporting just entered into the play-offs and the bowl game is going to be played at this college.  The additional games would require additional labor hours and materials.
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6. Substitution occurs when firms replace one input for another, as when a farmer uses tractors rather than labor when wages rise. Consider the following changes in a firm's behavior. Which represent substitution of one factor for another with an unchanged technology; and which represent technological change? Illustrate each with a graphical production function. 
a. When the price of oil increases, a firm replaces an oil-fired plant with a gas-fired plant. 

This substitution is mostly because of a change in oil prices and therefore is unchanged technology; unless the gas fired plant has some mechanical ingenuity that makes it work more efficiently than other gas fired plants.
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b.   A chemical company decides to replace its old coal-fired electrical generation equipment with a newly invented gas turbine, reducing costs by 20 percent.
This represents a technology break through.  Reducing expenses by 20% look very appealing as long as the change in capital can be absorbed in the price of the product until it actually starts saving the chemical company this 20%.
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c.    Over the period 1970-1995, a typesetting firm decreases its employment of typesetters by 200 workers and increases its employment of com​puter operators by 100 workers.
This represents a change in technology.  The computer allowed companies to reduce labor expenses and increase productivity at the same time.
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d.    After a successful unionization drive for clerical workers, a college buys personal computers for its faculty and reduces its secretarial work force.
This also represents a change in technology, but hints to other motivations.  Generally when a union moves in it cost companies a lot of money.  Life would work better if unions were not needed; sometimes the threats of unions work far better for workers.  The workers make better wages but do not have to pay union dues.  Sorry but I think of unions as a legal form of the Mafia.
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8.  Show that if the marginal product is always decreas​ing, the average product is always above the marginal product.

Units of Labor
Total Product
Marginal Product
Average Product

0
0
0
0

1
2,000
2,000
2,000

2
3,000
1,000
1,500

3
3,500
500
1,167

4
3,800
300
950

5
3,900
100
780

Page 130 & 131 Questions 1-6

1. Explain the difference between marginal cost and average cost. Why should AVC always look much like MC? Why is MC the same when computed from VC as from TC?
a. Marginal Cost (MC) is the cost of adding more output units, basically the change in variable cost from one unit to more units.  Average cost is the total cost divided by the quantity of units (an average).  

b. MC is based on VC and AVC is based on VC.  

c. Fixed cost are "FIXED"  therefore TC is being changed by VC.  MC is just the change in cost from adding more output units.

2. To the $55 of fixed cost in Table 7-3, add $90 of addi​tional FC. Now calculate a whole new table, with the same VC as before but new FC = $145. What happens to MC, AVC? To TC, AC, AFC? Can you verify that min​imum AC is now at q* = 5 with AC = $60 = MC?

q
FC
VC
TC
MC
AC
AFC
AVC

0
145
0
145

Infinity
Infinity
Undefined

1
145
30
175
30
175
145
30

2
145
55
200
25
100
73
28

3
145
75
220
20
73
48
25

4
145
105
250
30
63
36
26

5
145
155
300
50
60
29
31

6
145
225
370
70
62
24
38

7
145
315
460
90
66
21
45

8
145
425
570
110
71
18
53

3.   Explain why MC cuts AC and AVC at the bottom of their U's.
Marginal Cost are the difference between producing a given amount of product and producing one more unit.  Average Cost is the total production cost per unit and Average Variable Cost is the variable production cost per unit.   Total cost is changed only by the variable cost and quantity, therefore AC and AVC are very much the same curve but different values.  MC lead the curve of AC and AVC; when MC starts it turn upward AC and AVC will be at their minimum.

4.   "Compulsory military service allows the government to fool itself and the people about the true cost of a big army." Compare the budget cost and the opportunity cost of a voluntary army (where army pay is high) and compulsory service (where pay is low). What does the concept of opportunity cost contribute to analyzing the quotation?
In the army generally you'll find that 7% are officers, 25% are management enlisted and 68% are working enlisted to perform the duties.  With a voluntary army all are voluntary but with a compulsory army the working enlisted would be a mix of volunteers and non-volunteers.  Consider that the cost of a voluntary army is 2 billion dollars a year and a compulsory army is 1.75 billion dollars a year.  The opportunity cost would be the cost of the voluntary army minus the cost of the compulsory army, i.e. 1/4 billion dollars a year.  If we had a compulsory army when an actual war broke out would this army be able to respond adequately to the threat?  The army is in place to defend our freedom.  If this compulsory army was in adequate to the task our freedom would be at risk.  What kind of opportunity cost can be placed on freedom?  The cost of an adequate army is little to pay to keep our freedom. 

5.   Consider the data in Table 7-7, which contains a situa​tion similar to that in Table 7-4.
(1) Output (tons of wheat

(2) Land inputs
(acres)

(3) Labor inputs (workers )

(4) Land rent ($ per acre)

(5) Labor wage ($ per worker)


0

15

0

12

5


1

15

6

12

5


 2

15

11

12

5


3

15

15

12

5-


 4

15

21

12

5


 5

15

31

12

5


6

15

45

12

5


7

15

63

12

5


TABLE 7-7.






a.    Calculate the TC, VC, FC, AC, AVC, and MC. On a piece of graph paper, plot the AC and MC curves.
Tons of Wheat
Fixed Cost
Variable Cost
Total Cost
Marginal Cost
Average Cost
AVC

0
180
0
180
30
Infinity
Undefined

1
180
30
210
25
210
30

2
180
55
235
20
118
28

3
180
75
255
30
85
25

4
180
105
285
50
71
26

5
180
155
335
70
67
31

6
180
225
405
90
68
38

7
180
315
495

71
45
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b.    Assume that the price of labor doubles. Calculate a new AC and MC.  Plot the new curves and com​pare them with those in a.
Tons of Wheat
Fixed Cost
Variable Cost
Total Cost
Marginal Cost
Average Cost
AVC

0
180
0
180
60
Infinity
Undefined

1
180
60
240
50
240
60

2
180
110
290
40
145
55

3
180
150
330
60
110
50

4
180
210
390
100
98
53

5
180
310
490
140
98
62

6
180
450
630
180
105
75

7
180
630
810

116
90
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c.  Now assume that total factor productivity doubles (i.e., that the level of output doubles for each input combination). Repeat the exercise in b. Can you see two major factors that tend to affect a firm's cost curves? 

Tons of Wheat
Fixed Cost
Variable Cost
Total Cost
Marginal Cost
Average Cost
AVC

0
180
0
180
60
Infinity
Undefined

2
180
60
240
50
120
30

4
180
110
290
40
73
28

6
180
150
330
60
55
25

8
180
210
390
100
49
26

10
180
310
490
140
49
31

12
180
450
630
180
53
38
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6. Explain the fallacies in each of the following:
a. Average costs are minimized when marginal costs are at their lowest point.  

The curve clearly shows that MC is on the rise and cuts through the minimum AC.
b.    Because fixed costs never change, average fixed cost is a constant for each level of output.
AFC is factored by dividing FC by units of production therefore for AFC to remain constant the level of output would have to remain constant. 

c.    Average cost is rising whenever marginal cost is ris​ing.
When MC is rising AC lags behind on the curve.

d.    The opportunity cost of drilling for oil in Yosemite Park is zero because no firm produces anything there.
The opportunity cost may the environmental cost if the oil rig were to cause an oil spill.  What would it cost to the environment if a national treasure were to become unusable due to an oil spill?

e.  A firm minimizes costs when it spends the same amount on each input.

What if the same amount paid for each input is higher than market price?   To profitably produce goods, firms generally use the Least-cost rule.   To produce a given level of output at least cost, a firm should buy inputs until it has equalized the marginal product per dollar spent on each input. 
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