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Chapter 17 Long-Run Production

Long-Run Production: Production in the time frame long
enough to change every input = No Fixed Cost

¢ In Long-Run, when output Q = 0, Total Cost = 0.

A firm in Long-Run faces two possible problems:
" ot pevarmplien po z
) mafQ)= £ (L K) }w&m

'{St. wL + 7K = Gy
minC=WL+N E. X’fl’yv
2'{ St. f(L,K) <(Qo) "Lt . 5 *
where &l,, K) is the production function b &

is wage, the price of labor L
(s interest, the price of capital K

Just like Budget Line and Indifference Curve in the
consumption problem, we have Isocost and Isoquant in
production problem.

Isocost Given cost level Cy, wL + 7K = C, is a line called

Isocost where every point on this line is the amount of L and
K that cost the firm the same cos! Co.)

e [socost is similar to the Budget Line as given below:

K wL + 1K = C, 13 [

L

Co/r

Co/W L

w
slope = — e relative price of L in terms of K

= exchange rate between L and K in the market
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Changes in Isocost

1.ncreases t@

K WL+T'K=CO
C‘/n wl + 7K = ¢
Co/r

] . w
slope =~

Co/W L
Cn/w
2. w increases to w'
K
wlL + 71K = (),
wl+7rK =C,
Co/r

l W
slope = ——

Co/w, Co/w L

Isoquant Given output leV is a line
called Isoquant where every—point on this line is the

amounts of L and K that produce the same output Q. 3

e [soquant is similar to Indifference Curve

K
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- . IM‘H“‘M"C Cormnnr.
Properties of Isoquant % MM(AA‘E ‘ | % Ux _ M?S

1. For each point of@: (Lo, Ky), there is exactly one 5 -
Isoquant passing though it” That is, no two Isoquants can muy
intersect nor be tangent to each other. N

2. There are infinite number of Isoquants, each never
intersects nor is tangent to another. N C

3. Higher Isoquant means higher output Q. K N

4.Each Isoquant always has negative slope—called
Marginal Rate of Technical Substitution (MRTS). At
point A = (L, Kj), slope of the Isoquant is

( MRTS>=

MRTS is the instantaneous exchange rate between L
and K inside the firm such that output Q is unchanged.
5. Diminishing MRTS On a given Isoquant, as the use #° of

L “Ancreases, the value of |[MRTS)| decreasgA

Production Equilibrium As mentioned in Chapter 15
Production: How a firm employs inputs (labor L and capital
K) to

1. Maximize output Q for a given cost level Cy, or
2. Minimize cost C to produce a give level of output Q,.

Thus, there are two possible cases of productions
equilibrium.

1. Maximization of Output Q:

maxQ = f(L,K
st wL + 1K

The equilibrium is at E = (L, K,) because
1) E is on the Isocost wL + rK = C, line—E is feasible.
2) E is on the highest Isoquant (/) the producer can reach.

K, xf
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At the equilibrium point E, the Isoquant curve [, is tangent
to the Isocost line wL + rK = (.

Equilibrium Conditions: | Maximization Output) The
firm has production equilibrium of maximizing Q at E =
(Lo, Ky) with the following conditions:

) wLy + rK, m— is feasible,
o _L(ﬂﬁ, I
) ~ MPg(Lo.Ko)

MP(Lo,Ko) _ MPg(Lg,Kp)
v e

The condition (2) means that

or equivalently

L and K
inthe firm

Land K

Exchange rate between}
in the market

{Exchange rate between

Or equivalently, the output from the last baht spent on L is
equal to that spent on K.

2. Minimization of Cost C:

minC = wl+rK
stf f(L,K) = Qo
The equilibrium is at E = (L, K,) because

1) E is on the Isoquant f (L, K) = Q,—E is feasible.
2) E is on the lowest Isocost (Isocost;

).

K\o{”“’ A

At the equilibrium point E, the Isoquant curve IC, is
tangent to the Isocost line wL + rK = (.

Equilibrium Conditions: Minimizing Cost The firm has
production equilibrium of maximizing Q at E = (Lo, K;)
with the following conditions:
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< Eis feasible,
2) MRTSq gy = billoke) _
MP(Lo,Ko)

MPg(Lo,Ko) ’
_ MPg(Lo,Ko)
w r ’

The condition (2) means that

(&)

Land K

Chapter 17

Long-Run Production

or equivalently

Land K

Exchange rate between} {Exchange rate between

inthe firm

in the market
I

Or equivalently, the output from the last baht spent on L is

equal to that spent on K.

Comparison of Consumption and Production Problems

Consumption

Production

Budget Ling z‘yxx +p,y=8B

X

Py

Slope =

MWL +1rK = C,

Slope = — 7

Indifference Curve:
MU,

MUy

Slope = —

'—I'rrd-lffcrene&G&P&e’— I‘%‘M

Slope = — W

Equilibrium Conditions at E = (xo, Yo)
1) pxXo + PyYo =B/

- MUx(xo Yo) -px

Equilibrium Conditions at E = (L, K;)
Maximization of Output:

)Wl + 7K, = Co ~ LeosKo b 01 1u. ecorf™

2) MRS(at B~ MUy (x0,Y0) Dy 2) MRTS _~MP(Lo,Ko) _-w
A~ v @) = pgoky 7
L . . Minimization of Cost:
W“ﬂ“" e Uk D f(LoKo) = Qo — bo,Rolo 1T d oG
K —MP(L K) —w
oo WK UCKY) ) yprs . ) = m s
- Se p.xtRYc B e hrs” = 4l

Tweorne W@umf

EKWM

Qo
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Change in Equilibrium: Maximization of Output
1) Cos(’aincreases t@
N4

K

o
2

Co/T

K\'

Lo L e L
e Same as higher income in consumption case

e No discussion of Necessary/Luxury goods
e Equilibrium conditions: gt F

1:) NL,“" kl<1 = C)

CLI)KI):: [
1) MRTS = -MALT0DT 7= =
F MPKCLNKID

2. Wage w increases to w’

Co/W
4

e Same as when p, increases in consumption case
¢ No discussion of Substitution and Income Effects
¢ Equilibrium conditions: af~F

1) W/er «\:K., z\&,\do )
L) MRTSF-_- _MFLCL:;K1)= W’

LK) *

MR
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Change in Equilibrium: Minimization of Cost

1) Output 0@0 Q4

LO C()/W L

~L\¢-——.

+ Bt engions 1) J0R0S
2) MRTSF=-ﬁ7_ N = 2=
I AZT ki)

we Ty L
2. Wage w increases to w' = wouk Tk damt. @ut o7 Mtﬁ:ﬂo—g .

L'lllody . Co/w L “ E— o ’
R O
e Equilibrium conditions: of F ———= Wal/"\ w.be\" -
° L
0 O “hl ;ofs fon o8
L8 MRTS = MR LE ™ ’—’4—: K .
.) F Ra_"ﬁ') Mcyy‘ﬂ( 03/

) Bueasne 1
%'Iueb.-—Dr‘w"“”k'f\’M '
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Production Expansion Path: a line whose every point is
a (least cost) production equilibrium for a given output level
at given tixed mput prices of w and r.

o T2
Suppose w the Isocost is given by—-Ma 7~
Lvt- c = %00 %L+100K= 300
(30L + 100K =) -0 K= 3
e We have tfollowing equilibria at various levels of « ’

< =0, L=10,
qutput @ =(50)100,200,350450,etc. . et K=o,

- %0
oo

Q | L K|da.
A vo| 10 9 500/%’
B 100| |5 4.5| oo~
C ool 2o 6 | 1200
Q=40 D 350 ﬂ?‘ g [ 1soo
E 40026 1l | 1800 ‘1}
wer Q ouat 10, bt oo

R )
e An altemnatiVe definition of Expansion Path: a line a line
whose every point is a (maximum output) production

equilibrium for a given cost level at given fixed input
prices of w and 7.

Expansion Path and Long-Run Total Cost

—

Long-Run Total Cost (LRTC) the least cost of producing a
given output Q by the use of inputs (labor L and capital K)
in the Long-Run. .

e with fixed input prices (wage w and interest 7) . M Pf'A_ :
yywh!

e in the most efficient way (no unnecessary wastes)—
e with the available best technology
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From the Expansion Path above, we have the followmg

relationship between the output and the least cost in_the
Long Run, LRACKD)= ,_)Q L K|doA. M
0 | LRTC(Q)|LRAC(Q) A 5 10 9 | boo e
0 0 F—
5 600 120 / B 10 | I5 45| 9o
10 900 90 4 C o | 2o 6 | 1200
20 1200 60
35] | 1500 29, D 35|44 8 |10
40 1800 45 » E 40 |46 V| | 1800
© WRIE(8) o -0 LRT%? =0,
' | T s
MM*WC(K)
. W
Becowat o
m LR

e Given the LRTC(Q), we can draw the LRAC (Q) and

LRMC(Q)

2

40@

1201——
-

NN

T NN

60 \\\>4

10 1

Economies of scale}-LRAC is decreasing
e Diseconomies WC is increasing
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Relationship between LRTC and SRTC

e (Given the fixed factor is capita‘ K atK, = 6, '

.,

K

15 by

12 %
8

oo

K=&
Ko=6

6 “\ .‘\‘\\\}0=35¢ Q=4of 0} L QO'A' . M
heS 1 ‘\ {
. " \N\\_‘a e:. 20’5 ‘A 5 10 k) 6°° M
\‘?\o:}a}‘ K B 10 | I5 4.5| Qoo
AR NN o 12090
40 50 60 L < ‘2‘,\ EE,
' (D (| 2¢ 8.4 1500
e We have the following relatiohship of output @ and
LA N E 4o zém CgO_'J
750 23.33 _
Q SR with K, =6 ) SR with Ky =8~_
LRTC(Q) | LRAC(Q) e 370 SR(’}‘CK:(Q) K 7L SRlTCKl(Q
of 0 | /O boo | ¥ |. ‘
54 600/ 120 |6 |4 | S0 /LR |. .
10/ 900 0 |, | 4% /1% |
20/ (1200 60  [(&)]ao | Claood |~ |/
3517 (1500 29 |6 (99| 4690 | @993 U500/
40 1 45 L 151 &1%0 |\ - .

'y
v

SRTC (8= LRTT(R 3\

/530

N—
3RTC (Q) > LRTC(R) foeamyR

Drecurne m LR
g Ll
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0 SRwith Ko 36 ]/ _SRwithK, = 8./
LRTC(Q) | LRAC(Q) gl L5 SROTCKO'(Q') = - Y
0 0 6 /OX boo |
5 600 120 |6 [4 %20/
10 900 90 6| 4%0
20 | 1200 60 (&0 | d2ea)
35 | 1500 29 |6 |%%| 1890
{(/40 1800 45 6 (51 #1%0 N pu
S (c)
&:20. (}p)
LRTC(29) = RT%,
—— "20

W MACJ&, 932 (,%o
uid ot 8 =20, LRTC#SRTCk,

Lo
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e When K, = 6, SRTCy, (Q) = LRTC(Q) at all output Q,
and Q = 20 where SRT Cy, (20) = LRTC(20).
e Thus, SRTCk, and LRTC are'angent atQ = 20
= 1) SRMCy,(20) = LRMC(20)
2) SRAC,(Q) = LRAC(Q)
3) SRACy,(20) = LRAC(20)

e When K; = 8, SRTCk,(Q) = LRTC(Q) at all output Q,
and Q =95 where SRT%K (39 = LRTC(5S.
e Thus, SRT Ck,_ and LRTC are tangent at Q =,20/3 S
L 1) SRMC, @) = LRMCES)
2) SRACK:(Q@LRAC(Q)

3) SRACKP(QQ' = LRAC@RY

e We can think of LRTC as the lower envelg&ﬁ&&ithe
possibleach at a given level of fixed factor K

e At any pint on LRTC, there is a SRTC™ tlrakfrtarrgeﬁtto
that point on [RTC.

e We can demonstrate the relationship of LR and SR cost
curves in the following three cases. )5
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A LRTC

SRTC,

at & , SRAC‘C&I)&LRACCQJ
gRM@\)}I—RMC(&I)
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LRTC

At Gy . SRTGS) e (6:)
/4’ R Mci(&,)cLRMC(Qz)
1r

[RAC
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LRTC
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