Theory of Firm



Theory of Firm

Feature of Firm’s behaviour
DEOITEDEY

Cost minimization and Profit maximization
#HS/MEEFERAL

Cost function and Profit function
& B F RSk

Market Supply Curve
5 A B 4L

Long run Equilibrium
E #1194



Feature of Consumer Behaviour

Economic Entity

Firm(f %), Consumer (Xi&t), Government
(EFEEH) &) ()

Household’s income
Capital(g =), Labor(s), Stock#=t)

Rent(&#), Wage(&£), Divided (B2 &)

Goods Market gt -+—tc =)

Price
Demand

Supply

Quantity
Firm = Aim to maximising profit but not always be price taker
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Profit

 Profit = Revenue — Cost

— Revenue = Price X Quantity of output
P y

— Cost = 2( Price X Quantity) of inputs (factors)

Wi X



Constraints on Firm’s behaviour

* Technological Constraints imasis)

e Market Constraints #En%iw)
— Price mechanism that firm faces on

Market for outputs (Etmas)
Multiple player =» Price taker —

Single supplier =» Monopoly &)
_>
. Market
Market for the factors of production
(EEEHRTIS)

Multiple recipient =» Price taker
Single recipient = Monopoly (&)
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Description of Technology (1)

* Technology is a system that transform input
factors ez into production outputs (eEwm)

Production Possibilities Set (#Emgse)
Y = {(x,y), x € R", y € R™|(x,y) is technogically feasible.}

Y ly= f(x): Production function

where ’\ (4 EER %)

X: Amount of factors
of production (input)

y: Amount of productions

(output) 0 X
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Description of Technology (2)

Input Requirement set wzpAs£s)
V(y) = {xeRI|(xy)eY |

Input requirement set is defined as that set of inputs required
to produce at least a given amount of outputs, y

Xy

y = f (X): Production function
(£ ERE%)

0 X4
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Example of Production Function

e Leontief type
f (x)=min{a,x,,...,a x }

(I e |

* Cobb-Douglas type
f(x)=ax® - x>

n

* Linear type
f(x)=axX +--+ax,



Example: CES type production function

f(x)= (aO +a,X” +---anx;’)up

P f(x)=min{ax,,...,a X }

O f(x)=a X% x™

p=1 f(x)=a,+ax, +--ax



Feature of Production Function
(Assumption)
1. f(0)=0

2. f(X) is not monotonically decreasing with
regard to X

3. f(X) is a quasi-concave function (e
& V(y) is a convex set where

V(y)=xeRy< f(x)f Y




Returns to Scale

vxx' eR; ,0<t<1
<

ftx+@0—t)x" K=tf(x)+(@1—t)f(x")

\

—Increasing returns to scale @iz CuniE )
—Constant returns to scale @g#gizpEELCinEFZ)
— Decreasing returns to scale g&izBaL i &)
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Example of Returns to Scale

f(x) Increasing returns to scale

Decreasing returns to scale

Constant returns to scale




Firm’s behaviour

* Considering competitive firmgemney)
* Profit maximisation

max py - Z
i=1
-
Such that Xy
y = f(x) : Production function
(EFEEE)
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Firm’s behaviour (Cont.)

z(p,w)= max{pf Z }

hd

First order condition

p@f(_X)_

Value of
Marginal
production

BR 5% 4 A ¥ O 1 fiE B RIS

Factor
price

Public Economics
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(%)

Returns to Scale and Profit
Maximisation

Decreasing returng to scale

______________________

to scale

Solution of profit

minimisation

Production function should
NOT has increasing returns
to scale in order to
guarantee the existence of a
solution of the profit
maximisation problem.

ncreasing returns

* If production function is increasing
returns to scale, the solution is x = oo
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Cost Minimisation

c(w, y)=min anwi X,
=1

Subject to
Ty = 1 (%)

$

First order condltlon

-

N

»W/‘ 8x /6>EX)

Technical

\ y=f(><)

Factor price ==

ratio

W marginal rate
of substitution

B Al L HiTR R E =
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Illustration

Public Economics
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Conditional Factor Demand Functions
(T EREEZRN)

Solution of Cost Minimisation Problem:;
X =X (W1y)

U

Shephard’s Lemma > z/s—rnLow)

Xi (W1 Y) = acéngv_’y)
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Proof

By differentiating C W y Z with respect to W;,

aC(W y) Wy +iW ( y)
OW. OW.

| | of (x)

From the First order condltlon we know W, = A

holds.

OX.
Therefore, gc(w,y) of (x) o, (w,y) |
o =N y)+; ow
Furthermore, by dlfferentlatmg — f(x(w y)) with respect to
Wil 0= Z ( y)
aC(W,y)

Therefore, X; (wy)= [QED]

OW.



Profit Maximisation

m(p.w)=max|py —c(w,y)]

$

First Order Condition

pzadwy)
oy

Marginal
Cost

Public Econom ics
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Factor Demand Function @zz=emx
Supply Function eams

Factor Demand Function X, = Xi(p,W)
Supply Function y= Y(p,W)

$

Hotelling’s Lemma ¢vsursoLo=)

_on(p.w)
y(p,w)= @E
Xi(p,W)——aﬂ(,ngvi’ W)
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of (x)

= W, (First Order Condition)

\pw)
j i J 5”%
of ] ox;(p, )
p—_ j o Xi
OX; oW,
of . -~
=0 (*." p—— =W, ; First Order Condition)
OX;
ox(p, w)
oW,
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Proof (Cont.)

7(p, w)=max|py —c(w, y)]

or oy oOc oy
= =y(p,w)-p2-
op (p.w) op oy op
ayL acj
= y(p.w)+ 2| p-<
(p,w) o P oy
=0({. p= @C(W, Y? First Order Condition)
oy
or(p,
y(p,w)= P



Short/Long-run Cost Function
(Egﬂ-%ﬁgﬂd)ﬁl F*ﬁ;&)

Cost - Varlable Cos
(ﬁﬁl) (Al &£ 5 ) ([l € £ F)

* In the Short-run, some of the factors are fixed
in production. m) Short-run cost function
has positive F.

* |n the Long-run, no factors of production are
fixed. »Long-run cost function has F=0.
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Average Cost, Marginal Cost
(‘EHER, RFER)

* We only consider short run cost

* Short-run Average Cost (AC) msxwyzms
AC(y)=c(y)/y =c,(y)/y+F/y

Short-run Average Short-run Average

Variable Cost; AVC Fixed Cost; AFC
(FEEATH A EE FH) (EEATHEEEA)

* Short-run Marginal Cost (MC) sgrszs

MC(y)=ac(y)/oy =éc,(y)/oy (- oF/oy=0)
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Average Cost, Marginal Cost (Cont)
(FHEAH, RREAR)

Marginal Cost curve satisfies following properties;

1. MC(0) = AVC(0)

2. MC curve must intersect with the AVC curve at its
minimum point

3. MC curve must intersect with the AC curve at Its
minimum point

* Proof of property 3;

min AC(y)=min oly) » 8C(y)/y2—c(y) 0 & cly) _ ac(y)

oy




Illustration

Supply Function
(ft#5EE %K)

y=MC(p)

MC(0) Break-even point
=AVC(0) / (B 5 I A)
MC(yy) '

=AVC(Y,)

Shutdown point
(BEFLER)

0 Yo Y1 y
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Break-even point, Shutdown point and
Supply Function

* Break-even point @azs )

— Combination of price (p) and the amount of production(y)
at which the firm’s profit is zero.

py—c(y)=0= p=c(y)/y = AC(y)
 Shutdown point gt s

— Combination of price (p) and the amount of production(y)
where the a firm is indifferent between continuing
operations and shutting down temporarily.

py —(c,(y)+F)=0-(c,(0)-F)= p=>c,(y)/y = AVC(y)

* Supply Function i) [, Zvc(p) (p=min AVC(y))
— Solution of Max py-c(y) » y=0 (p <min AVC(y))




