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

T¢ = TRC + TVC
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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
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Marginal cost (MC)
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Variation of Short-Run Cost with Output

/e + vi/a = T./Q
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(a)

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

producers Page 8
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Facts about AFC

Why AFC has rectangular hyperbola shapV
(Spreading effect)
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Fectdé Facts about AVC:
Why AVC is U-shaped?
(Diminishing return effect)
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Ects about AC: Why AC is U-shaped?
?' ® 60 .
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Why AC is U-shaped?

Cost per unit, §
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The Relationship Between MP, AP, MC, and AVC

MP, AP Refﬁ“ %‘\1-- ea
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Swans Reflecting Elephants (1937) is a painting by the Spanish surrealist Salvador Dali.

AP,MPv

A MC
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Average-Marginal Relationship holds
when we consider MC and AC.

producers Page 17
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Term

Definition Mathematical Description

Explicit costs

Implicit costs

Fixed costs

Variable costs

Total cost

Average fixed cost

Average variable cost

Average total cost

Marginal cost

Costs that require an outlay of money
by the firm

Costs that do not require an outlay of
money by the firm

Costs that do not vary with the quantity FC

of output produced

Costs that vary with the quantity of vC
output produced

The market value of all the inputs that a TC=FC+ VC

firm uses in production

Fixed cost divided by the quantity of AFC=FC/Q
output

Variable cost divided by the quantity of AVC=VC/Q
output

Total cost divided by the quantity of ATCorAC=TC/Q
output

The increase in total cost that arises MC=ATC/ AQ

from an extra unit of production

32
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Production and Costs
in the Long Run

producers Page 19
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‘

Aqn . Ml iw(mfj con he
oY X9 , :
\v\‘{v\ vemrecl (: Vo Fixed
~A input )

* Q=f(L,K) — Production  Functiom im the lol\'c) yun

* Where Q = output, L= amount of labor, and K=
amount of capital

® Let w = wage (price of labor) and r = rental
rate (price of capital)

* Isocost: wL+rK=TC
/ \ CMI)/'ﬁ\/ (OST

|ahoy cost

[ l/// (onsome y Cho/ee
chaptey

PyX + Py.y:MJ
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The Production Mountain
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35
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The Isoquant Map Derived from
the Production Mountain

Increasing output

producers Page 22
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Units of capital

Isoquant

-1

SWOPE OF ISOQuAn T
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Isoquant for perfect

substitutes
Coltes ( libves )

A MRTS: AC = _ |
“one 43
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Isoquant for perfect

complements
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K Isocost line: Graph showing
all possible combinations of
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| - o | e s s o
m COST iN THE LONG RUN 3
The Isocost Line K

Capita Q‘ F(L K
e skfe of Tsuadt Yy slope of Fsocst ) k)
Producing a Given Output at year
Minimum Cost B/ Ml ) W oy MR ) M_Pg
K b — — —

Isocost curves describe i MPk A w b3

the combination of inputs

to production that cost the

same amount to the firm,

Isocost curve C, is tangent

to isoquant g, at A and

shows that output g, can K

be produced at minimum :

cost with labor input L,

and capital input K,. . Dt it ) i TN < (000 CARY

Other input combinations— . /

L, K; and L;, Ky-yield the
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st i I I [Fr—— A—
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%o

EX.
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Cost Minimization Rule

accurs °1‘{' "V’[MT chole A (C 4 ) kl)
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Figure 9-11: Returns to Scale Shown on the
Isoquant Map

Q=400

f\): 360
H -
Q=300
[ ——Cx
I
Q=240
| —
Q=180 |
Q=90 |

Increasing | Constant Decreasing
returns returns returns
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Jeads fo et 29 Lo
/nevease M output,
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NOTTce T WAL= sphk L D@

o

o | } WAL= 7Bk = AAQ

i -

F 6 20 18 ) 20 } e S

Note: Calculated from Figure 9-11: Returns to Scale Shown on the Isoquant Map, Frank (2006).
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Math Note on Return to Scale
F(Cky cL) » eF(L,k) — IRS
Flck ,cl) = cF(Lk) — (RS

F(ck, ¢L) < CcF (k) — DRY
considey Q= F(K,L) = 2KL,

EX.
FCek,ct) = 2Z k) (cL)
= ¢ kL
- ¢ FCk,L)
If c¢=2 5 Hhum FCzk,2,) = 2ZF(k)L)
= 4 rFlke)
Thom Q= 2k follows Tpy |
o
Ex’, Q= MKk e agpei
a
P(cL7ck) = m (co) Cc//<)lS
- om &Pk
Rl e

Since 7 ¢ - e, K « P
FCCL? ¢k) = ¢ F(g_)/()) thom @=me k" exhibits

Con stomt  Retorn 1o scale
Ccrs)
D-T=-Y % check Q = 4_}<’éz_é —0

Q= 4K + 2.1 —D

0. 0.5

4= kK ¢ —@g)
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Returns to Scale: The bigger, The better?

* There are increasing returns to scale
(economies of scale) when long-run average
total cost declines as output increases.

* There are decreasing returns to scale
(diseconomies of scale) when long-run average
total cost increases as output increases.

* There are constant returns to scale when long-
run average total cost is constant as output
increases.

| AC (Longy Bun Average (ost ) =p babt/init

LAC
i |
. |
‘ 7 ‘J' : (/VI/7L5 Yeir
; I Y
AsQ?‘7 LAC As af)l,pfd As Qf/ cnd t
Q . {s constant ,
E(c;'mmws/ J > Disecanomies of scale
0T Scule
(onstant
Retvrn 1o

Scale
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Figure 10.15: The Long-Run
Expansion Path; A collectine of leest combmatins
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