Cost Functions and Supply

Varian: Ch.20 - 23



Cost Minimization

Thefirm'scost minimization problemis:
minwx, + w,x,
suchthat f(x, x,)=1y
Theisocost curveisapair (x,, x,) that givesthesamecost, C:
C—wx, w C

W, W, W,

C(x,, x,) =wx, +W,x,,0r x, =

Theslopleof theisocost isgiven as— -
W>

Theisoquantisapair (x,, x,) that givesthe sameoutput, y :

y=f(x, x,)

Thedlopleof theisocostisgivenas
%__af(xy x,) [ Ox E_ﬁ

dxy of (x1, x,) 1 0x, e




Graph of Cost Minimization
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Thesolution of cost minimization satisfies

A _M
fo oW,
which saysthat
rateof marginal transformation (MRT) = ratio of factor prices
We usually assumethat the MRT isdecreasing in x;.
Then arisein w, reducesinput of factor 1(x,).
For example, if the wagegoes up, your employer will reduce

employment, and replacesworkerswith capital (machines).




Your employer reduces
employment as wage goes up.

Higher Cost

/ Employer decides:

A->B




Short-Run and Long-Run Costs

Thefirm'scost minimization problemis:

min w,x, + w,x,

(x5 x2)

suchthat f(x;, x,)=y
Assumethat the firm cannot change x,, in the short run.
Then the short - run cost minimization problemis
to minimizeC(x,, x,) taking x, asgiven:

minw,x, + w,x,

suchthat  f(x;, x,)=y
For exampl e, an automobile company can change employment but
the plant sizein the short run. But in thelon run, it changes
the plant sizeaswell.



Sunk Costs

e Sunk costs are fixed costs that are not
recoverable once the production facility Is
Installed.

* The cost for painting the office Is a sunk
cost, while the cost of buying the furniture
IS a fixed cost but a sunk cost.

* The cost of buying airplanes is a huge
fixed cost for airline industry, but it is not
sunk.



The cost function

A cost functionisafunction of theoutput y after theinputs
arechosen by the producer to minimizethe production cost.
Thereare

total cost:c(y) =c,(y)+F.

c,(y)
Y

averagevariablecost: AVC(y) =

averagefixedcost: AFC(y) = E.

Y
averagecost = average variablecost + averagefixed cost
AC() =) _a®)
Y y Y

marginal cost : MC(y) = de(y) = e, (y).
dy dy



Cost Curves

MC AC

AVC




Marginal costs and variable costs
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Long run and short run

Theshort - run cost isno lessthan thelong - run cost.
Then we can say that the samething for the averagecost.
c(y) _c(y.k)

Y Y
Thelong - run cost curvesislocated under theshort - run cost cuve.

c(y)<cly k) =

Theformer istangent to thelatter.
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LAC is the lower envelope of SAC

sac =<0k
y

LAC:C(y)
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MC goes through at the point with the lowest AC

MC AC
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MC goes through at the point with the lowest AC

At theloest point of the AC curve, we have

d [c(y)j _Wy=c() ) _<O) _,
dy\ ¥ Ve y oy

whichisequivalent to

c(y)
y

c'(y) =
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SMC=LMC at the tangent point of SAC to LAC

SMC SAC LMC
LAC
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SMC=LMC at SAC=LAC

By definition,
c(y)=c,(»,k(»))
Differentiating with respect to y gives
de(y) _ 0c,(y,k) | oc,(y,k) Ok(y)
dy oy ok oy
oc, (v, k)
Ok

Note that =0, since k isoptimally chosen by thefirm.

Thereforeweareleft with,

dc(y) _ 0c,(y,k)
dy oy
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Firm and Industry Supply

Varian: Ch. 22-23.
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The Firm Supply Decision

Thefirm determinesits supply to maximizeits profit :
max py —c(y)
Thefirst - order conditionis
p=c(y)
That is, the priceisequal to the marginal cost.
Thesecond - order condition is

c"(y)>0.
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The supply must be on the upward
sloping part of the marginal cost curve

price

MC

AC

AVC




Price must be higher than the AVC

Thefirm choosesto stay in businessif

-F < py-c,(y)-F
whichisequivalent to

¢y

Y
That is, thefirm staysin the market

If the priceishigher than the AV C.

p >
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Profits and Producer’s Surplus

Profits:
T = py-c(y)
Producer's Surplus:

PS = Ly[p —c'(x)]dx
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Producer’s Surplus

MC
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The Industry Supply

e The Industry Supply Is the horizontal sum
of each firm supply.
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