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Table 6.1 Total Product, Marginal Product, and Average Product of Labor
with Fixed Capital

Capital,  Labor, Total Pl’((?:ltll:: :),f Labor, Marginal Product of Labor, Average Product of Labor,

K L 0 MP; = AQ/AL AP, = Q/L
8 0 0 \
8 1 5 \ 3 5
8 2 18 \ L] 9
8 3 36 \ 18 12
8 4 56 \ 20 14
8 5 75 \ 19 15
8 6 90 \ iL5) 15
8 7 98 \ 8 14
8 8 104 \ 6 13
8 9 108 \ B 12
8 10 110 \ 2 11
8 11 110 0
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WHAT ARE COSTS?
<

e The Firm’'s Objective

- The economic goal of the firm is to maximize
profits.
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Total Revenue, Total Cost, and Profit

Q /otal Revenue: The amount a firm receives for the
sale of its output.

Q 7otal Cost: The market value of the inputs a firm
uses in production.

Q Proftis the firm’s total revenue minus its total cost.

Profit = Total revenue - Total cost
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Economic Profit versus Accounting Profit

e Economists measure a firm’s economic profit
as total revenue minus total cost, including
both explicit and implicit costs.

e Accountants measure the accounting profit
as the firm’s total revenue minus only the
firm’s explicit costs.
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Economic Profit versus Accounting Profit

e \When total revenue exceeds both explicit
and implicit costs, the firm earns economic
profit.

- Economic profit is smaller than accounting profit.
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Economic versus Accountants

How an Economist How an Accountant
Views a Firm Views a Firm
e N\
Economic
profit
Accounting
N profit
Implicit
Revenue < costs > Revenue
Total
> opportunity
costs




From the Production Function to the Total-Cost Curve

e The relationship between the quantity a firm
can produce and its costs, determines pricing
decisions.

e The fotal-cost curve shows this relationship
graphically.
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A Production Function and Total Cost

Output
(quantity of Total Cost
cookies Marginal of Inputs (cost of
Number of produced Product Cost of Cost of factory + cost
Workers per hour) of Labor Factory Workers of workers)
0 0 $30 $0 $30
50
1 50 30 10 40
40
2 90 30 20 50
30
3 120 30 30 60
20
4 140 30 40 70
10

5 150 30 50 80
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Total-Cost Curve

Total
Cost

Total-cost
curve
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THE VARIOUS MEASURES OF COST
<

e Costs of production may be divided into 7xed
costs and variable costs.
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Fixed and Variable Costs

e Fixed costs are those costs that do not vary
with the quantity of output produced.

e Variable costs are those costs that do vary
with the quantity of output produced.
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Total Cost
« ]

e Total Costs
- Total Fixed Costs (7FC)
— Total Variable Costs (7VC0)
- Total Costs (70)
- JC=TFC+ TVC
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The Various Measures of Cost

Quantity
of Lemonade Average  Average  Average
(glasses Total Fixed Variable Fixed Variable Total Marginal
per hour) Cost Cost Cost Cost Cost Cost Cost
0 $3.00 $3.00 $0.00 — — —
$0.30
1 3.30 3.00 0.30 $3.00 $0.30 $3.30
0.50
2 3.80 3.00 0.80 1.50 0.40 1.90
0.70
3 4.50 3.00 1.50 1.00 0.50 1.50
0.90
4 5.40 3.00 2.40 0.75 0.60 1.35
1.10
5 6.50 3.00 3.50 0.60 0.70 1.30
1.30
6 7.80 3.00 4.80 0.50 0.80 1.30
1.50
7 9.30 3.00 6.30 0.43 0.90 1.33
1.70
8 11.00 3.00 8.00 0.38 1.00 1.38
1.90
9 12.90 3.00 9.90 0.33 1.10 1.43
2.10
10 15.00 3.00 12.00 0.30 1.20 1.50
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Average Costs
o]

e Average Costs

- Average costs can be determined by dividing the
firm’s costs by the quantity of output it produces.

- The average cost is the cost of each typical unit of
product.

L;JL»A.\S\ J}A\ IR Guz\.u.uls 69 A A Alad) 'L



Average Costs
o]

e Average Costs
- Average Fixed Costs (AFO)
- Average Variable Costs (AVO)
- Average Total Costs (A70)
- ATC=AFC+ AVC
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Average Costs
|

AEC — Fixed cost FC

Quantity Q
AVC — Varlable_ cost VC
Quantity Q
ATC — Total cost TC

Quantity Q
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The Various Measures of Cost

Quantity
of Lemonade Average  Average  Average
(glasses Total Fixed Variable Fixed Variable Total Marginal
per hour) Cost Cost Cost Cost Cost Cost Cost
0 $3.00 $3.00 $0.00 — — —
$0.30
1 3.30 3.00 0.30 $3.00 $0.30 $3.30
0.50
2 3.80 3.00 0.80 1.50 0.40 1.90
0.70
3 4.50 3.00 1.50 1.00 0.50 1.50
0.90
4 5.40 3.00 2.40 0.75 0.60 1.35
1.10
5 6.50 3.00 3.50 0.60 0.70 1.30
1.30
6 7.80 3.00 4.80 0.50 0.80 1.30
1.50
7 9.30 3.00 6.30 0.43 0.90 1.33
1.70
8 11.00 3.00 8.00 0.38 1.00 1.38
1.90
9 12.90 3.00 9.90 0.33 1.10 1.43
2.10
10 15.00 3.00 12.00 0.30 1.20 1.50
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Marginal Cost
o]

- Marginal cost (MC) measures the increase In total
cost that arises from an extra unit of production.

- Marginal cost helps answer the following
guestion:

e How much does it cost to produce an additional unit of
output?
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Marginal Cost
(S

(change In total cost) ATC

MC = _ 7 =
(change In quantity) AQ
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Marginal Cost
S

Quantity| Total Marginal | Quantity| Total Marginal

Cost Cost Cost Cost

0 $3.00 —

1 3.30 | $0.30 6 $7.80 | $1.30

2 3.80 | 0.50 / 9.30 1.50

3 4.50 | 0.70 8 11.00 1.70

4 540 | 0.90 9 12.90 1.90

5 6.50 | 1.10 10 15.00 2.10
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Total Cost

Total-Cost Curves

$15.00[— Total-cost curve

14.00
13.00
12.00
11.00
10.00
9.00
8.00
7.00
6.00
5.00
4.00

1 2 3 4 5 6 7 8 9 10 Quantity
of Output
(glasses of lemonade per hour)



Total Fixed, Total Variable, and Total
Costs
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Average-Cost and Marginal-Cost Curves

Costs
$3.50 [~
3.25 [
3.00 [~
275 [
250 [~
225 [
2.00

1.75
1.50 [~ ATC

MC

1251~ AVC
1.00 (-

0.75 [~
0.50 —

0.25 AFC

o 1 2 3 4 5 6 7 8 9 10 Quantity
of Output
(glasses of lemonade per hour)
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Average-Cost and Marginal-Cost Curves

Costs
$3.50 [~

3.25 [

3.00 [~

275 [

250 [~

225 [

2.00

1.75

1.50 [~ ATC

1.25

1.00 [~

0.75 —

0.50 [~

0.25 —

o 1 2 3 4 5 6 7 8 9 10 Quantity
of Output
(glasses of lemonade per hour)



Cost Curves and Their Shapes

e Relationship between Marginal Cost and
Average Total Cost

- Whenever marginal cost is less than average total
cost, average total cost is falling.

- Whenever marginal cost is greater than average
total cost, average total cost is rising.
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Cost Curves and Their Shapes

e Relationship Between Marginal Cost and
Average Total Cost
- The marginal-cost curve crosses the average-

total-cost curve at the efficient scale.

e Efficient scale is the quantity that minimizes average
total cost.



Average-Cost and Marginal-Cost Curves

Costs
$3.50 [~
3.25 [
3.00 [~
275 [
250 [~
225 [
2.00

1.75
1.50 [~ ATC

MC

1.25 —
1.00 [~
0.75 [~
0.50 —
0.25 —

o 1 2 3 4 5 6 7 8 9 10 Quantity
of Output
(glasses of lemonade per hour)



Quantit Average Average Average
Yy g g g

of Bagels Total Fixed Variable Fixed Variable Total Marginal
(per hour) Cost Cost Cost Cost Cost Cost Cost
Q TC = FC + VC FC vC AFC = FC/Q AVC = vC/Q ATC = TC/Q MC = ATC/AQ
0 $ 2.00 $2.00 $ 0.00 — — —
$1.00
1 3.00 2.00 1.00 $2.00 $1.00 $3.00
0.80
2 3.80 2.00 1.80 1.00 0.90 1.90
0.60
3 4.40 2.00 2.40 0.67 0.80 1.47
0.40
4 4.80 2.00 2.80 0.50 0.70 1.20
0.40
5 5.20 2.00 3.20 0.40 0.64 1.04
0.60
6 5.80 2.00 3.80 0.33 0.63 0.96
0.80
7 6.60 2.00 4.60 0.29 0.66 0.95
1.00
8 7.60 2.00 5.60 0.25 0.70 0.95
1.20
9 8.80 2.00 6.80 0.22 0.76 0.98
1.40
10 10.20 2.00 8.20 0.20 0.82 1.02
1.60
11 11.80 2.00 9.80 0.18 0.89 1.07
1.80
12 13.60 2.00 11.60 0.17 0.97 1.14
2.00
13 15.60 2.00 13.60 0.15 1.05 1.20
2.20

14 17.80 2.00 15.80 0.14 1.13 1.27



Total Cost Curves

(a) Total-Cost Curve

Total
Cost

$18.00
16.00
14.00
12.00
10.00
8.00
6.00
4.00
2.00

Quantity of Output (bagels per hour)



Costs
$3.00
2.50

2.00
1.50

1.00

0.50

Cost Curves

(b) Marginal- and Average-Cost Curves

MC

ATC
AVC

AFC

2 4 6 8 10 12

Quantity of Output (bagels per hour)

14



Typical Cost Curves

e Three Important Properties of Cost Curves

- Marginal cost eventually rises with the quantity of
output.

- The average-total-cost curve is U-shaped.

- The marginal-cost curve crosses the average-
total-cost curve at the minimum of average total

COst.
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