Chapter 8
Production: the creation of goods and services from inputs or resources.

Production function: a schedule (or table or mathematical equation) showing the maximum amount of output that can be produced from any specified set of inputs, given the existing technology.

Variable proportions production: production in which a given level of output can be produced with more than one combination of inputs.

Fixed proportions production: production in which one, and only one, ratio or mix of inputs can be used to produce a good.

Technical efficiency: is achieved when the maximum possible amount of output is being produced  
(كفاءة فنية)
               with a given combination of inputs.

      (إنتاج أقصى ما يمكن بموارد محددة)
Economic efficiency: is achieved when the firm is producing a given amount of output at the lowest   
(كفاءة إقتصادية)
                possible cost.
       (إنتاج مقدار محدد بأقل تكلفة - بأقل ما يمكن من الموارد)
variable input: is one for which the level of usage may be changed quite readily in response to desired changes in output.
fixed input: is one for which the level of usage cannot readily be changed and which must be paid even if the firm chooses to produce no output for some period of time.
quasi-fixed input: when businesses use resources in fixed amounts, but the resources can be released and not paid when output is zero.

Short run: that period of time in which the level of usage of one or more of the inputs is fixed.

Long run: the production period when all inputs are variable.
Planning horizon: set of all possible short-run situations the firm can face in the future.
Sunk cost: payment for an input that, once made, cannot be recovered should the firm no longer wish to employ that input. 
 
Note: (Fixed costs are sunk costs).

Avoidable cost: payment for an input that a firm can recover or avoid paying should the firm no longer wish to use that input. Variable costs and fixed costs are avoidable costs.
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Input Type Payment Relation | Avoidable |Employed in
to Output | or Sunk? SR or LR?
Variable Variable cost Direct Avoidable SR&LR
Fixed Fixed costs Constant Sunk SR only
Quasi-fixed | Quasi-fixed costs | Constant | Avoidable If required:SR & LR
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Number of Total product Average product Marginal product

g onay workersll) (@) | (4P = /) (WP = ad/al)
Labor {with capital fixed 0 0 — _
at 2 units) 1 52 52 52
2 112 56 60
3 7o 587 58
4 220 55 50
5 258 516 38
6 286 477 28
7 T 304 43.4 18
8 314 39.3 10
9 318 35.3 4
10 314 31.4 -4





Average product of labor (AP) = Q/L

Average product of labor (AP): total product (output) divided by the number of workers (AP = Q/L).

Marginal product of labor (MP) = ∆Q/∆L
Marginal product of labor (MP): the additional output attributable to using one additional worker with the use of all other inputs fixed (MP = ∆Q/∆L).
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Law of Diminishing As the number of units of the variable input increases, other inputs held constant,
        Marginal Product: there exists a point beyond which the marginal product of the variable input declines.
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Total fixed cost (TFC): the total amount paid for fixed inputs. Total fixed cost does not vary with output.

Total variable cost (TVC): the amount paid for variable inputs. Total variable cost increases with increases in output.

Total cost (TC): the sum of total fixed cost and total variable cost. Total cost increases with increases in output.
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TABLE 8.5 P.295
Short-Run Total Cost

Schedules :cve"::gu; :md Marginal Cost

m @ @ (4) Average . Averoge Average  Short-run

Qutput fixed cost variable cost  total cost marginal cost

@ (/) (v 1TC) AFC = TFC/Q AVC = TVC/Q ATC = TC/Q  SMC = ATC/A
0 36000 % 0 $6,000 - - - -

100 6000 4000 10000  $60 $40 $100 $ 40

200 6000 6000 12,000 30 30 60 20

300 6000 9000 15,000 20 30 50 30

400 6000 14000 20,000 15 35 50 50

500 6000 22,000 28,000 12 44 56 80

600 6,000 34,000 40,000 10 56.7 06.7 120





Average Fixed Cost
AFC= TFC/Q
Average Variable Cost 
AVC= TVC/Q

Average Total Cost 
ATC= TC/Q

Short-run marginal cost (SMC): the change in either total variable cost or total cost per unit change in output (∆TVC/∆Q = ∆TC/∆Q).
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Short-Run Production and (1)

Short-Run Total Costs

Short-run production Short-run total costs
(2) (3 {4) 5
Labor Output Total variable cost  Tolal fixed cost  Total cost
(1) Q) (TVC = wi) {TFC = 1K) {TC=wl + K)
0 0 0 $6,000 $ 6,000
4 100 $ 4,000 6,000 10,000
6 200 6,000 6,000 12,000
9 300 9,000 6,000 15,000
14 400 14,000 6,000 20,000
22 500 22,000 6,000 28,000
34 600 34,000 6,000 40,000
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Average and Marginal
Relations berwee;gCost
and Production

Short-run production

Short-run costs

{1} (2} (3) {4) (5) (6)
AP MP AVC sMc
Lobor @ Q0 (aG/A (w/AP)  (w/MP)
0 0 - - - -
4 100 25 25 $40 $ 40
6 200 33.33 50 30 20
9 300 3333 33.33 30 30
14 400 28.57 20 35 50
22 500 2273 12.50 44 80
34 600 1765 833 56.67 120
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