Practice Questions for productivity and costs
Use the table below to answer questions 1 - 8.

K
L
Q
MPL 
APL
TC 
AC
6          0
0
-
-
90*
-
6
1
20
20**
20
98***
4.90*****
6
2
45
25
22.5
106**** 2.36
6
3
68
23
22.7
114
1.68
6
4
82
14
20.5
122
1.49
* 6 units of capital at a cost of $15 per unit

** the change in Q is 20 divided by the change in L which is 1. The company went from hiring 0 workers to hiring 1 worker.

*** TC is the cost of capital plus the cost of labor. The company is buying 6 units of capital for $15 per unit, that equals $90, plus one unit of labor for $8. Add capital cost to the labor cost.

**** TC is the $90 for the capital plus $16 for the labor (Two workers for $8 per worker)
***** TC/Q

1.Fill in the above table using the cost of labor and the cost of capital from question 2.
2. If wages = $8.00 and the cost of capital = $15.00, what would be the total cost of producing 20 units? $98
3. If the wages = $8.00 and the cost of capital = $15.00, what would be the average cost per unit, when the company produces 45 units? $2.36
4. When wages are $8.00 and the cost of capital = $15.00, what is the lowest price the firm could charge? $1.49. The firm cannot charge a price that is lower than their average cost. They can charge a price equal to average cost because their economic profit is 0. Remember when economic profit is 0, that means the company is earning a normal rate of return on their investment – in other words they are making what they should make, no more no less
5. Which of the columns above would provide the best information for a company that was interested in paying their employees based on commission? MPL determines what each additional worker adds to the production process (output). The more output the worker adds the higher his/her pay should be. In our example, the second worker should be paid more because the MPL of the second worker is higher than the MPL of any other worker.
6. Which of the columns above would provide the best information for a company that was interested in paying all of their employees the same amount, based on the output of all workers? 
APL is the average output per worker.
7. Which column provides the best information in determining a price?

AC – average cost – helps the company determine the lowest price they can charge. The difference between Price and AC is the profit per unit.
8. Is the information above for the long run or the short run? 

Short run because capital is fixed in the short run.
Question 2

1. Fill in the chart below (counts as two questions)

Q
L
K
TC
FC
VC
AC
MPL 
APL       MPK
0           0
4
36
361
0
-
-
-
-


14
1
4
46
36
102
3.293
144 
14
-
30
2
4
565
36
20
1.87
16
15
-
48
3
4
66
36
30
1.38
18
16
-
58
3  
56 
75
36
39
1.29
-
-
107
98        6          8
1088
36/72
96/60
1.10
-
-
-

1.the fixed cost (FC) are 36 because the total cost (TC) are 36 when there is no output being made. In other words, even if the plant was shut down the cost would still be 36 so those cost are fixed.

2. Since the fixed cost are fixed at 36, and since TC = FC + VC then if FC is 36, VC must be 10

3. TC/Q

4.  MPL is the change in Q divided by the change in L. Q went from 0 to 14, L went from 0 to 1. The first worker added 14 units to the output.
5. The cost of capital is 36. The company is buying 4 units of capital for the price of $36, therefore each unit of capital will cost $9. When the company adds one unit of labor their cost rise from $36 to $46, that would mean the each unit of labor costs $10. If they are buying 4 units of capital and two units of labor then their costs will be $36 for the capital and $20 for the labor for a total of $56.  

6. Notice the company is buying another unit of capital, yet keeping labor constant. In other words, they are buying a new machine. The cost of this machine is assumed to be the same price as the costs of the capital that we calculated before $9. Labor is not changing so we cannot determine MPL or APL.

7. The change in Q is 10 as Q increases from 48 to 58 when one unit of capital is added.
8. In this example the company increases both capital and labor. So now they are buying 6 units of labor at $10 per unit or $60 total, and 8 units of capital for $9 per unit or $72 total.  If we keep fixed cost fixed then the fixed cost would be $36 still. If this capital is bought in the long run then capital cost can rise to 72. It really doesn’t matter to me, both answers are fine.
2. In the chart above, what is the cost of a unit of capital?

a. $7 per unit of capital

b. $9 per unit of capital

c. $10 per unit of capital

d. $27 per unit of capital

3. In the chart above, what is the cost of a unit of labor?

a. $7per unit of labor 

b. $9 per unit of labor

c. $10 per unit of labor

d. $37 per unit of labor

4. What is the lowest price this firm can charge? $1.10 - The minimum AC helps to determine the lowest price the company can charge without losing money. 
5. What is their most efficient level of output? 98 units. The minimum AC helps to determine the most efficient level of output. 
6. Is the company above exhibiting (increasing/decreasing/ or constant) returns to scale? Explain
When they used 3 units of labor and 4 units of capital their output was 48 units. When they double labor to 6 units and capital to 8 units their output more than doubled to 98. Therefore, sine labor and capital increased by 100 percent and output increased by more than 100 percent the firm is exhibiting increasing returns to scale.
These questions are not related to the chart above. 
At the Widget Company, worker 1’s MP of labor is 18 units of output, worker 2’s MP of labor is 12 units of output, worker 3’s MP of labor is 9 units of output and worker 4’s MP of labor is 7 units of output. Each worker earns $80 per day and price per widget is $10. 

7. If the Widget Company uses 4 workers, how many total units of its good will the firm produce each day?

46 units. Simply add to output of each worker employed.
8. Using the information from question 7, if the company increases its labor force from 2 workers to 3 workers, its total profit will change by $_____10___. Worker 3’s MPL is 9 units. Each unit can be sold for a price $10. Therefore, worker 3 adds $90 of revenue to the company. The company must pay worker 3 $80 per day. So, the company gets $90 and pays $80. Their profit is $10
9. If a firm increases their inputs by 100 percent, and their output increases by 100 percent the firm is said to be exhibiting

a. constant returns to scale

b. increasing returns to scale

c. decreasing returns to scale

d. economies of scope 

10. Holding everything constant, if a firm is exhibiting decreasing returns to scale then their average cost are 

as their plant gets bigger.

a. rising 

b. falling

c. remaining constant

