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Production and Costs

Inputs
(land, labor, capital, and so forth)

A 4

Production function

Oultputs
(cars, polio vaccine,

home-cooked meals,
FM radio broadcasts, and so forth)
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Objective of a firm
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Objective of a firm

 We assume that the firm’s goal is to maximize
profit.

Profit () = Total revenue (TR) — Total cost (TC)

/ \

the amount a the market
firm receives value of the
from the sale inputs a firm
of its output uses in
production

max T(g) = TRy - i cq)
%
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Short Run Vs. Long Run
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Production Function in the Short Run

A production function shows the relationship
between the quantity of inputs used to produce a
good, and the quantity of output of that good.

It can be represented by a table, equation, or graph.
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. Total product (TP) = Total outputs procdlucesl pe¥
time pevioel .

outputs
* Average Product (AP) = TP oy = _@_ e P
L [ — workers

[ output- ger workey ]

Ex: Q= l0oo cookies folay
L= 19 workers /dma,

\\ AP, = _%‘/ |9%e @/d% = (00 @/—?'
L, (o %/O’{D
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* Marginal Product (MP) is the incr in output

arising from an additional unit of that input, holding
- \
all other inputs constant.

MPL = A@ - @1°@/
/ AL LL'L/

Mosina|
wa{uo—f' of (abor
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Table 6.1 Total Product, Marginal Product, and Average Product of Labor
with Fixed Capital

¢, K)
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B/ A bell shaped TP cowe

)

Figure 6.1 g Seenl TP OV
Production it -

Relationships
with Variable

Labor
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Law of diminishing marginal returns

* If other inputs are fixed, the increasein

S iy aviable o .%
lly decline. Law o £ »
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Why can’t all the world’s
people be fed from the
amount of grain grown in
a single flowerpot?

The law of diminishing re-
turns suggests that no
matter how much labor,
fertilizer, water, seed, capital
equipment, and other in-
puts were used, only a lim-
ited amount of grain could
be grown in a single flower-
pot. With the land input
fixed at such a low level, in-
creases in other inputs
would quickly cease to have
any effect on total output.
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Costs in the Short Run
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Costs: Explicit vs. Implicit

» Explicit costs — require an outlay of money,
e.g. paying wages to workers

* Implicit costs — do not require a cash outlay,

. A
e.g. the opportunity cost of the owner’s time —¢ forgone  salay Yot © Wue eaxnel

* Total costs = Explicit costs + Implicit costs * forgone yent you covld have
* Remember one of the Ten Principles: ‘_‘ eonned
The cost of something is 0 forsome intoesT on 0&()051'73

what you give up to get it.

* This is true whether the costs are implicit or explicit.
Both matter for firms’ decisions.
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Explicit vs. Implicit Costs: An Example

You need $100,000 to start your business.
The interest rate is 5%.

e Case 1: borrow $100,000
— explicit cost = $5000 interest on loan

e Case 2: use $40,000 of your savings,
borrow the other $60,000

— explicit cost = $3000 (5%) interest on the loan

— implicit cost = $2000 (5%) foregone interest you
could have earned on your $40,000.

In both cases, total (exp + imp) costs are $5000.

producers Page 15



Page 15

Tuesday, March 26, 2019 08:39 AM

Economic Profit vs. Accounting Profit

* Accounting profit 7

= total revenue minus total explicit costs = ( T = TR- Expgect

. . co
* Economic profit r

(.
= total revenue minus total costs (including explicit EC T
S — = = r Cos7
and implicit costs) =0 TR ExpLICE

A L AT

* Accounting profit ignores implicit costs,
so it’s higher than economic profit.

Wun  IMPLLCTT es) £ O

T < 1 T
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Ed

T < o

How an Economist How an Accountant
Views a Firm Views a Firm

Revenue < > Revenue

Total

> opportunity
costs

Economists include all opportunity costs when analyzing a firm, whereas accountants measure only explicit costs. Therefore, economic
profit is smaller than accounting profit.
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Economic profit vs. accounting profit

The equilibrium rent on office space has justJ
increased by $500/month.

N

Compare the effects on accounting profit and
economic profit if

a. you rent your office space

b. you own your office space

117

producers Page 18



Page 18
Tuesday, March

Answers

The rent on office space increases $500/month. J’
A (<!
a.You rent your office space. T =
Explicit costs increase $500/month. ¥ &
Accounting profit & economic profit each fall T =
$500/month.
b.You own your office space. A

—
Explicit costs do not change, —=ec |
-0 accounting profit does not change. 4
Implicit costs increase $500/month (opp. cost 77
of using your space instead of renting it),
0 economic profit falls by $500/month.

ec!
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Total Costs (TC),
Total fixed cost (TFC or FC)
Total variable costs (TVC or VC)

T¢ = TRC + TVC

oy TC = F¢  + vd

Fd - COS‘,"z 'ﬂ’lorl’ do wot VO'Vy W/ QJ’PUL‘{‘S %Ow Pyoo(,uel; 4

v = costs Hacd' do vary w/ o(/f'pvtfg | You {f)mc(uca\
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Average total cost (Atc or AC)
Average fixed cost (AFC)
Average variable cost (AVC)
From T¢= F¢ avd —
Dividing ) throughout ‘99 Q 9lves

71 = E + _V_d

@ Q a VCIYI'Clb/e cost per v ifF of ud’pu‘f’
A - AR 4 AV (—(D
/ N Fixed cost per vnit of ov‘f’p“?‘—

avevage cost”
or cost per vnrt of outpu t

oy unit cosT A(C{) -A Fé’; Al — unit i Eﬁh‘/—/wew
N o boaia Bt/ it

(
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Marginal cost (MC)

MC - /()(tY“« (os‘l’ we ,VICUY whwm we F)’OOLU.CL
an  axtra wmit of ooTﬁuT,

- C . TC,,. - T,
Mc AT NEw/ o /@
A@ @NEW - @ oLp

B O
M= ATC o A (FE+VE) _ ARC+An! o Mo, ave
AQ AR Aa Aa Z&q

mc= Avc [
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Variation of Short-Run Cost with Output

Fixed Variable  Toral Marginal  Average Fixed  Average Variable Average
Output,  Cost, Cost, Cost, Cost, Cost, Cost, Cost,

q F Ve TC MC_—  AFC=Fiq AVC = VCig AC=Clq
0 48 0 48
1 48 25 73 25 48 25 73
2 48 46 L 21 24 23 47
3 48 66 114 20 16 22 8
4 48 82 130 16 12 20.5 325
5 48 100 148 18 9.6 20 29.6
6 48 120 168 20 8 20 28
7 48 141 189 21 6.9 20.1 27
8 48 168 216 27 6 21 27
<) 48 198 246 30 5.3 22 27.3
10 48 230 278 32 4.8 23 27.8
1 48 272 320 42 4.4 247 29.1
12 48 321 369 49 4.0 26.8 30.8

ch'f#l e FC= 4% . T+ ddoes ot chomse wen. @ chonges ,

(on F¢') Ivopcfe that  even whem @ = 0) ¢ =4%,
<3 Fc=48
_s___a
Facté2 o lhevy the fivm Pmum more @ the Fivm puys more VC’£
(omve) :'.e.) al — vt

° No’ '”CQ. ‘ﬂ\c,"' W Q = o
VC ( Bt/ ol ) ve 7

¢« wun @f, vdt

v =0 ,

': o S'Opeo‘F W= A_‘/C' = MC ‘
3 AQ i
0 Q
\/\(\_,W
VE intresgy v incressen
at decreasiwy- ot incressing.
yale asle

Foct#3 2 5 Wen 6 ?7 Tc ‘f
(ov 7<)

FC, VL, 7c
vc
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(a)

Short-Run #
Cost Curves
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Facts about TC, FC, VC
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