revenue = P(x)'x=P-x
profit = total revenur — total cost

Short Run Decision:SR profit = TR(x) — SRTC(x)
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Figure 82:
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MR = " ax Pax - F

SR7(x) = P-x — SRTC(x)



SRTC

S
A TR=p-x
p = SRMC
Voo p = SRMC
ai =0
i —
TFC i o
|
S >
0 };3 I\'l :"4 :\:
—TFC profit
=0
m =0
Figure 83:

slope of TR = slope of SRTC

MR=P= SRMC

X3 profit is minimized

X4 profit is maximized(SR equilibrium of a price taking firm)

ata, SRMC'(x) <0

at b, SRMC'(x) >0 = increasing SRMC = diminish marginal return



max 7 (x) = TR(x) — SRTC(x) = P - x — SRTC(x)

FO.C. 1(x) =0
' (x) = MR(x) — SRTC'(X)
=P —SRMC(x) =0 = P = SRMC(X)

S.OC. 1'(x) <0

., . _dm'(x) d(P—SRMC(x)) —dSRMC(x) _
(0 = dx dx B dx B

= SRMC'(x) > 0

increasing SRMC(x) or diminishing marginal returns

x=0, n(0) = TR(0) — TFC = —TFC

compare m(x *) with n(0) = —TFC, ifn(x*) <0

x*, s.t, FOC, SOC

n(x *) < m(0) & shutdown

n(x *) = n(0) © not shut down

—SRMC'(x) < 0



n(x *) = Px * —=SRTC(x *) = —TFC
= Px * —(TFC + TVC(x *)) = —TFC

Px * —TVC(x *) = 0 revenue enough to cover TVC

TR

(P — AVC(x *))X *>0 = P> AVC(x*) (P < AVC(x *) shutdown)

2 SRMC
SRAC
B = -
e AVC
P, a
P: .
X XX > X
loss at x;
given P

Figure 84:

SR supply curve = SRMC above AVC + shut downward

x=0 when P < min AVC



Inputs demander — firm — Final goods and services supplier

P=SRMC= AVC

SR supply curve = SRMC above AVC

if P<min AVYC = shut down. x*=0

X,/ PP

NV
-

Le L.a
| e

I.< L: ,MPP" >0

Figure 85:



LR cost function
LR profits = PX -LRTC(x)

LRTC(x) is the envelope of the SRTC(x)

X2 X1 “Il A2 /\/ X

* LRTU®)

ar (0= for all s equalibrivim =0

F igure 86:

Firm’s problem:
Max LR profits m(x) = Px — LRTC(X)
F.O.C. ©'(x)=0
T (x) =P — LRTC (x) = P — LRMC(x) = 0 = P = LRMC(x)
S.0.C. n'(x) <0

m (x) = 0 — LRMC (x) = —LRMC (x) < 0 = LRMC (x) > 0



No TFC in the LR.
Inthe LR, P = LRAC(or m(x) = 0), the firm survives.
The firm exits when P < LRAC = x =0

S LRMC

__---_--__-__--i______—

E
I

Figure 87:

slope of LRS < slope of SRS
(=LRMC)*¥~  (=SRMC)[iE

price elasticity of LRS < price elasticity of SRS
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>
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SR, LR output supply — Maxn(x) = P, — Cy
P=MC P > AVC (SR)

MC'(x) > 0 P > LRAC (LR)



N

SR, L variable , K fixed

min wL+ rK conditional on
LK L =L(w,r ()
st f(L,K) =x K =K(w,r,©)

B TE 2KAY2 SR optimal output

HRAEH K SR optimal input(LLRTE i S A BAIR - HEHE EREE input
KE)

The firm’s problem:

mLaxn(L) =Pf(L) — (rKy + wL)

= TRP(L) — TFC (L)
AN

total revenue product(484E E U5 &) total factor cost(4&BE 2 i A)

F.0.C. (L) = TRP'(L) — TFC' (L)

/ dTRP(L dPf(L .

TRP' (1) = T e, (i ) = Sr 2 = P (1) = P MPR,
: dTFC(L) d(wL+rK

rRC (1 = STFOM) _ dwL+ike)

dL dL



/\ Wi=MRP(L1
=P*MPP{L1;
off Dette
«— SOC
W " "
1il"|i’l.—| ﬂF{'){T
AFPPL=P*MPF:
APPL
T 17 T ) L
-rK NMEPPL

input(Labor}  MRPL=P*MPPL

Demand curve

Figure 88:

n(L) = TRP(L) — TFC(L)
FO.C. w(L) =0

w (L) = MRP, —w
= P-MPP,—w = 0

= MRP, = w
S.0.C. n"(L) <0

n " " ’ dW
n (L) = TRP (L) — TFC (L) = MRP (L)—I=P-MPP'L—0 <0

= MPP', < 0 diminishing marginal returns

**compare with SRMC > 0



AWL+1Kp) Awl w

SRMC = =
Ax Ax  MPP,

-~ diminishing MPP,, & increasing SRMC
both S. O. C. are consistent to each other

Also, from F.O.C.

shut down decision (input decision)

(L), L* satisfies F.0.C. +S.0.C.

n(L*) <n(L=0) =-rK, — shut down

n(L*) = n(L=0) — not shut down, L*is the equilibrium
& P-f(L") — (rKy + wL") < (L = 0)

© P-f(L") —rKy — wL' < —rK,

©P-f(L)— wLl < 0

© P-f(L") < wl*

£(LY)

<P
L*

< w UZZSEELS cover T.&

& P- APP(LY) < w

= ARP_ (L") < w shut down



MRP (=w) < ARP
S~
profit max shut down decidion
SR, L demand curve

= ME{EL, below ARP,

downward sloping «— diminishing Marginal Return

price taking firm — w, r, p given

max SR (L) = P- (L) — (FK + WL) $

FOC. MRP, =w (nor)

Inthe SR, SRTC =TFC + TVC

4
|
|
|
= P-MPP, (L) =w = L' =L(w,r,P,;K) |
0

=1K + wL(Xx)

vy

given  input requirment

L(x) x=f(L) when x is produced — L(x) can be calculated

TVC=wL(x)
- w = w
SHRMC ~ MPP A\|/C APPy,
TVC wL w w
ATVC _ AWL(x) _ 1 —=—=x=
T T W i_i X X - APP;,
suppose w1

given each x, SRMC T,AVC T both shift upward

SRMCI1 — SRMC2



AVCI1 — AVC2

N\ SRMC1
SRAC
r.'l e ..:‘Ill'l_wl'-'IGE
AN F.O.C. P=SRMC
% 1 5.0.C. SRMC’>0
.
|
F Y
HOXZ X1 ; };—
Figure 89:

From FOC. — x*, x; = X, X, <Xq, X!

L(x;) < L(x4)(induced demand) 5|EHEE}K

LR input demand

The firm's problem : max (LK) = P f(L, K) = @K+ wL),

TRP(L, K) TEC
an(LK) _ oan(LK) _
FOC. —— =0 and —x -0
P = MRR(L K) -w=0 @
L MFC, (L, K)
an(L,K)

O =MRR(LK) -r=0 @



@ = P-MPR,(LK)=w @’

® = P-MPP (LK) =r @’

LR input demand Curve

like to know if w1, L*|

K*=K(w,r,p) rt, K*|

(downward sloping input demand curve)

@, @ = L*=L(w, r,p)}

@ P-MPP(L K) w

= =
@ P -MPR(LK) r

MPP, w

MPP; T

MRTS, x =¥ ®

note: @) is the FOC. for cost min ming, g wL + rK — L° =L (w,r,x)
s.t. f(L, K) =x K® = K(w, 1, x)

ERAE R A —E R (&

n(x) =TR-TC

maxy, g n(L, K) = miny, g wL +rK

\

L*, K* st. f(LK)=x L°K°
n(L*, K¥*) TC(x)
x* = f(L*, K¥) x* — TC(x*)

TC(x*) = wL* + rK*

HE



w,r change = Total cost change

—

miny, g wL + rK L° =L (w,r,x)
s.t. f(L, K) =x K® = K(w, 1,x)
LRTC
w(orr) T=LRTCT LRAC = ” T
K
AN
) e
T £l
[ -
T
W2 Wi
T T )
Co Ci I

LRTCZ LRTC

F igure 90:
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_ LRTC

LRAC T
X
LRAC= S57=
A

LRMC) =LRMC:

LRMC:

LRMC;

N

Casel r

output effect ?

N
LEMC
LEMC: LEMCz
LEMC) :
LEAC: LRAC:
LRAC) LEAC
m— % ] > X
Case2 > wBED
Figure 91:

even we know X* 1= we still don’t know L* 1?

Suppose at wy, X, Li, Ky are equilibrium  (and r, p)

output and input quantities

wh,wi—wy Wy >W;

and suppose LRMC is not affected (case 1)

(LRTC and LRAC shift1)

> €1—> €

Li—»L, LJ T input substitution effect

K1—> Kz KT



X1 == max Tulx)

Figure 92:

%k case?2

wT, w1 — w2 , W, >w; and LRMC shiftst (LRTC and LRAC shift 1)

From FOC. P= LRMC = x*(max n(x)) |

x1 - x2,x2 < x1 = Lx* K= change output effect

K
AN\

output effect{es > )

Kz = £3 input subsititution effectiel == £3)
Ki - gl

Figure 93:



x|, L1]? inferior input?(x] = L1?)
In normal input case, X |, L]
output effect(L !) + input substitution effect(L |) = L |

In_interior input case, X|, L1

)
output effect(L T) + input substitution effect(L 1) = L | (fA{A[EXLE AR E)

inferior input

normal input

-
.

‘. :
i catput éffect

I5E

-

> L

Figure 94:

%k case 3

LRTC, LRAC?T, LRMC|

p= SRMC = x* T, X2 > X1

normal input case: output effect(L T) + ISE(L!) = L Tl?

Suppose (X1, L1, K1) is the equilibrium at (p, wy, 1)

(X2, L2, Kz) (p, Wo, r)



(Wz > W1$ L1<L2?)

Px; —w;L; —rK; @ = Px; —wyiL; — 1K, @

Px, —w,L; —1K; ® = Px; —w,L; — 1Ky ®

O-® =z2®-6

(PP) X1 - (Wi-Wy) Ly - (¢:4F) Ky = (PP Xz - (Wa-Wy) Lz - (1) Ky
(Wz-wq) L1 = (wz-wsg) Lo

(wz2-wi) (Lo-L1) <0

Given w;, > w; wt) = L-L; < 0

~w T= L* | LR inputdemand curve is downward sloping



