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Quantity
of wheat
(bushels)

100

80

60

40

20

Adding a 2nd
worker leads to an
increase in output
of 17 bushels.

Adding a 7th

worker leads to an

increase in output

of only 7 bushels. Total product, TP

4 5 6 7 8
Quantity of labor (workers)

Quantity  Quantity
of laborL of wheatQ

(workers)

(bushels)
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Marginal product
of labor
MPL =Q/L
(bushels per worker)
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9
7
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Marginal Change in quantity of output Change in quantity of
product = ch : v of 1ab = output generated by one
of labor ange In quantity ot fabor additional unit of labor

MPL = AQ/AL
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Marginal
product of labor
(bushels per
worker)
20 — There are diminishing
returns to labor.
16 —
12 —
8 L
m Marginal product of labor, MPL
I | I I | I I |
0 1 2 3 4 5 6 7 8
Quantity of labor (workers)
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Quantity
of wheat
(bushels)
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(a) Total Product Curves
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Marginal
product of labor
(bushels per
worker)
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(b) Marginal Product Curves
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$2,000
1,800
1,600
1,400
1,200
1,000
800
600
400
200

36

51

64 75 84 91 96
Quantity of wheat (bushels)
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Marginal cost =

Change in total cost

MC = ATC/AQ
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Change in total cost

_ generated by one

additional unit of
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(a) Total Cost

Total Marginal
cost cost of boots
8th pair of boots (per pair)
increases total
31400 - cost by $180. .TC 5250
1,200
200
1,000 -  2nd pair of boots 4
increases total .
800 - cost by $36. 150
600 - 100
400
50
200
? =
I | | | | I
0 4 8 9 10 0
Qua nt|ty of boots (pairs)

(b) Marginal Cost

MC
)
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1 2 3 4 5 6 7 8 9 10
Quantity of boots (pairs)

EXDEERBRBNINEER ~F
—RAZAITEET S

IR DES NSO L

14



EHER: —DOH-YDERIL

=9

| &

T #ER (ATC: Average Total Cost) [XE[ZF 1y
-li#’bégth\ . 4% A (AC:Average

Cost) [T#2E FH (TC: Total Cost)’E* " EE (Q:
Quantity) CZl St=HDTE, DEY . AR E N

D& T

ATC = TC/Q
SEHEE E R (AFC:Average Fixed Cost) [ZElE &
RAZ45E=ETE>=tD1l=,

AFC = FC/Q
F#4AIZEE FH (AVC:Average Variable Cost) (XA %
ERZEEETEI 2D,

AVC = VC/Q

15



RODT—YEDFHE AR

Average total
cost of boots

(per pair)

$140 — Average total cost, ATC

Minimum
average
total cost

120

100 —

80 —

60 —

40 —

20 —

| | | | | | |
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0 1 2 3 4 > 6 7 8 9
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| Quantity of boots (pairs)
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Marginal, average
costs of boots
(per pair)
$250 —
MC

200

150~ ATC

AVC
100 —
50

¢ ¢ AFC -

| Quantity of boots (pairs)
Minimum cost output
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Marginal,
average
costs
(per unit)

If marginal cost is
above average total
cost, average total

cost is increasing.

MC, If marginal cost is
below average total
cost, average total
cost is decreasing.

MC

ATC

et

Quantity "
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Average total
cost of boots | At low output levels, : At high output levels,
(per pair) low fixed cost leads to | high fixed cost leads to
lower average total cost. | lower average total cost.
r N r N\
@ |
200 |- :
I
|
150 | I (Low fixed cost)
|
100 - :
' & ® 2 ®ATC,
50 I (High fixed cost)
I
|
| | | l | | | | | |
0 1 2 3 4 5 6 7 8 9 10
Quantity of boots (pairs)
Low fixed cost (FC = $108) High fixed cost (FC = $216)
Average Average
total cost total cost
Quantity of boots of boots
of boots Variable Total ATC, Variable Total ATC,
(pairs) cost cost (per pair) cost cost (per pair)
1 $12 $120 $120 $6 $222 $222
2 48 156 78 24 240 120
3 108 216 72 54 270 90
4 192 300 75 96 312 78
5 300 408 81.6 150 366 73.2
6 432 540 90 216 432 72
7 588 696 99.4 294 510 72.9
8 768 876 109.5 384 600 75
9 972 1,080 120 486 702 78
10 1,200 1,308 130.8 600 816 81.6
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Average
total costs Economies of scale Diseconomies of scale
of boots S A
- r h r B
(per pair) .

ATCq

ATC3 ATCQ LRATC

|
9
Quantity of boots (pairs)
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