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Excel Answer Sheet for Economics 210

Chapter 20
To Accompany Excel Workbook: GSSM_20CostsSupply.xls

Refer to the Above Excel Workbook in answering the questions below. For each spreadsheet in the workbook, a spreadsheet title and a brief description of the spreadsheet precede one or more questions based on that spreadsheet. Bold letters indicate the spreadsheet name.

CostCurves. This chapter develops the relationship of cost to the quantity produced. This relationship can be stated in terms of either total cost per time period or cost per unit of output produced. Either way, costs may fall into one of two categories: those that depend on the quantity produced (variable costs) and those that do not depend on the quantity produced (fixed costs). This sheet portrays costs in per-unit terms, showing how changes in each kind of cost affect the firm’s Average Total Cost (ATC is the total cost at each output level divided by that output level). An important aspect of production is the marginal cost—the change in total cost resulting from a one-unit change in the quantity produced. (Exhibit 2)
1.
Initially, total fixed cost is $200 per time period, and average variable cost at a quantity of 100 units is $40 per unit of output.


a.
Change the fixed cost. The new fixed cost is $_______ per time period. Indicate below the effect, if any, of this change on each of the following:



i.
The height of ATC at each quantity (increases/decreases): 


ii.
The quantity at which ATC reaches its minimum value: changes from 20 units to ________ units.


iii.
The ATC at the point indicated in (ii): changes from $16.40 to $_______.


iv.
The height of the marginal cost curve (increases/decreases/doesn’t change):



v.
The height of the AFC curve (increases/decrease/doesn’t change):



vi.
The height of the AVC curve (increases/decreases/doesn’t change):


b.
Restore the total fixed cost to $200, and change the AVC @ Q = 100. The AVC @ Q = 100 is $________ per unit of output. Indicate below the effect, if any, of this change on each of the following:



i.
The height of ATC at each quantity: 



ii.
The quantity at which ATC reaches its minimum value:



iii.
The ATC at the point indicated in (ii):



iv.
The height of the marginal cost curve:



v.
The height of the AFC curve:



vi.
The height of the AVC curve:

Employment_Production. This sheet shows the relationship between the number of units of labor employed and the firm’s output rate per time period. The top panel of the graph shows the “Total Product” curve for labor—how much output results from each employment level. The bottom panel converts this data into per-unit terms, showing the average amount produced by each worker (Average Product) and the amount that output changes in response to a one-unit change in employment (Marginal Product). (Exhibits 3 and 4)
2.
Total output increases as more laborers are used (up to 10 laborers). Why is the rate of increase in output not constant over the whole range? That is, what economic principle accounts for the fact that the graph of the production function is not a straight line?

TotalCostCurve. This sheet, which corresponds to Exhibit 6(a), uses three pieces of information to derive the relevant cost curves. These are the production function developed in the previous sheet, the fixed cost per period, and the wage rate per unit of labor employed. (Exhibits 5 and 6)
3.
Given this firm’s production function, will it choose to hire as many as 11 laborers, as long as the wage rate is positive? Explain. 

4.
Initially, the fixed cost is $50 per time period and the per-unit wage rate is $10. 


a.
Change the wage rate leaving fixed cost at $50. The new wage rate is $______ per unit of labor. At the new wage rate the level of total cost at each quantity ________ (increases, decreases), and the cost curve __________ (becomes steeper/becomes flatter/keeps the same slope).


b. 
Return the wage rate to $10. Change the fixed cost. The fixed cost is $______ per time period. With this new fixed cost, the level of total cost at each quantity ________ (increases, decreases), and the cost curve __________ (becomes steeper/becomes flatter/keeps the same slope).


Per-UnitCostCurve. Corresponding to Exhibit 6(b), this sheet contains the same information as the preceding one, but phrased in per-unit terms. Four such curves can be defined: the relatively unimportant average fixed cost, average variable cost, average total cost, and marginal cost. The last of these can be thought of as the slope of the total cost curve (or the total variable cost curve) at any quantity. (Exhibits 5 and 6)
5.
As in (4), the fixed cost is initially $50 per time period and the wage rate is $10 per unit of labor.


a.
Leave the wage rate at $10 but change the fixed cost. The new fixed cost is $________ per time period. Which of the four cost curves are affected by this change? Does it make sense that the other two are not affected by this change? Explain.


b.
Return the fixed cost to $50 and change the wage rate. The new wage rate is $______ per unit of labor. Which of the cost curves are affected now? Write a sentence or two explaining why it makes sense that each of these three curves changes the way it does.

LRTC_SRTC. The sheet shows three short-run total cost curves. The first depicts a small plant and correspondingly small fixed cost. With such a small plant, however, variable costs tend to increase rapidly as output expands. Larger plants exhibit higher fixed cost but at large-enough output rates generate lower total cost than the smaller plant. If enough plants could be depicted, a collection of points on the curves would generate the long-run total cost (LRTC) curve. (Not in the text)
6.
In the graph, only three firm sizes are represented. Suppose that these three are the only possible plant sizes. Then the smooth LRTC would no longer exist. Describe the long-run total cost curve if the firm must choose from among the three plant sizes shown. (Click on the “2nd Graph” button to see a graph with the LRTC removed.)

LRAC_SRAC. The sheet, which corresponds to Exhibit 7, shows three short-run total cost curves. The first depicts a small plant and correspondingly small fixed cost. With such a small plant, however, variable costs tend to increase rapidly as output expands. Larger plants exhibit higher fixed cost but at large-enough output rates generate lower total cost than the smaller plant. If enough plants could be depicted, a collection of points on the short-run average cost (ATC) curves would generate the long-run average cost (LRAC) curve. (Exhibits 7 and 8)
7.
In the graph, only three firm sizes are represented. Suppose that these three are the only possible plant sizes. Then the smooth LRAC would no longer exist. Describe the long-run average cost curve if the firm must choose from among the three plant sizes shown. (Click on the “2nd Graph” button to see a graph with the LRAC removed.)

LRAC&Scale. Corresponding to Exhibit 9, this sheet shows three types of cost curves. Each type is the result of a different underlying production function. In the first, the firm experiences economies of scale over a range of output; then economies of scale give way to diseconomies of scale. In the second, a range of quantities result in the same long-run average cost; over that range the production function exhibits constant returns to scale; for smaller quantities, it exhibits increasing returns to scale; and for larger quantities decreasing returns to scale. Finally, the third LRAC corresponds to a firm whose production function exhibits increasing returns to scale for all relevant output levels. (Exhibit 9)
8.
a.
At what single quantity (approximately) does the firm in the top panel experience constant returns to scale?


b.
Over what range of quantities (approximately) does the firm in the middle panel experience constant returns to scale?


c.
Explain why increasing returns to scale throughout the relevant range of quantities results in decreasing long-run average cost.

CostCurveShifter. The curves that define the relationship between a firm’s quantity produced and its cost are determined by the technology used by the firm (its production function) and the prices of resources employed by the firm. This worksheet, corresponding to Exhibit 10, deals with the latter. The variable input is labor. (In a more complete model, many inputs could be variable, but little of importance changes.) (Exhibit 10)
9.
The graph shows average and marginal costs for two wage rates. The initial wage rate is $10 per unit of labor. Select a new wage rate. The new wage rate is $________ per hour. Describe the effects of the change on the firm’s average cost and marginal cost curves.

CostCurveShifter2. The curves that define the relationship between a firm’s quantity produced and its cost are determined by the technology used by the firm (its production function) and the prices of resources employed by the firm. This worksheet, corresponding to Exhibit 11, deals with the former. Labor under one set of conditions may be more or less efficient than under another set of conditions. The conditions affecting labor efficiency include the amount of capital labor has to work with, technology, education and training levels of the workers, and the skill with which labor is managed. (Exhibit 11)
10.
The graph shows average and marginal costs for two efficiency indices. The initial index is 100. Select a new index. The new efficiency index is ________. Describe the effects of the change on the firm’s average cost and marginal cost curves.
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Please suggest ways to improve the exercise set, in terms of either clarity or content.

