


T ————T T "
D E

(5%0{, thi

. I Q’\apu&d be SQ LU (}Z»DJ
I ';'E_;}. eattuee | woloreced -\'O ag Com\ﬂomcn-lfﬁx _thkn
\a_g aneftenRal welo In Seavech fen asnl"d 100 tLe
| Aow tlasdgade . JUde . wid» anuniod ¢ @xnmigfo
Hainmise = ltav ,
.9 +J. ')L'\-'?r XDD

i ey }(

.o Lﬂh%}tﬂn iom rf”‘,_ \s
\ao *- L&n} 3 2 %o-%j

__land ‘%*\Q ‘ku bn ’Tunka)( cona\‘” be co
E.X, £.0 8 Yp04, 'l'xL O

< ‘d )‘\ ' .
L x | d & §O e ‘a};o YQ =0
2;\ = 1604 %~ B 02 34010 ©| A’)-,o )\%ﬁ’
2 @i % o >0 Inlih, /’\>o AA 0
!om %ﬁﬁ

'*27\

__To _QeluL a nen-\f neas Mmln
ach i @n@ 0 -Hgahfa gil:ema e can,{et,
e ualeLo {g@chmw—
aye cimblfie

| moj
¥ Lo AT
usa,uaklc j&ﬁ?ﬂg m\&uab g:i 'Fozsexoa,\us
eonAJ’hons(: cowm g«m&
.390 whuu 0 Lanm

Lu:‘&
o ,, S
kfa‘f:t: ﬁe_ @.umbku_i' a kel a
s ’nmql 3,

_muls U&A_c_o.n
o mm%; m! ineg uald hqﬂdmse«o [T PSS
_©n h lhard, =lo exe 50l mip lodes S0 N oxﬁue
mgq,mh-b‘es Hhon we ko gue @ maxe cesio ucainliy
b 4w Foceuady vuo gliatee naniable, sy b
cmbmeaifg&k s lockring ) Lonvext o wemk"anezm&
wﬂgmad cond™ inko . agg:baduz@w&ﬁ SOM
. 2 vel_an @qea ity ol leadvs el e g opl",
o wnkiadichen Y fad wald e aawt\zalw!%
- *:{xaﬁkomgu‘sh elee- 8\ 0 361D gpicls 8 bendsodal vt
: em_xa.l&o&éeJ bj

(o 4o onus Lo

O-buw.&.\ﬂa o{% eoustyedingg o be udi’u.a













R

g A9
in Oprimizadion

Chapter 13 Further Topics

If we diff
Crentiate 1,
W,
ith Fespect to 4, i only argument, we get
e (1331)
el | o Y a4 @
ddp dcp +J dp
conditions we know fi = 1y
fesult becomes

)W(‘,V( I 'r
I 1¢ *
o | Om !h(' ﬁl"t 1

terms dic. Therefore, the first
ns d'hdppear and the 0. Therefore, th

L 2 fa (13.31)
.l‘hig res dep ¢
3 sult Save the
o Riak the Oplimum, as ¢ varies, with x* and y* allowed to adjust, the
onstants, Note that ¢

derivatiy
e AV Ids abui.
enters the nlﬂiu{p s Same result as if x* and y* are treated as ¢ %
(through y» and "}‘m-VaIUC function (13 30) in three places: one direct and two indirect
s o 4 J id . 3 e
) Equation ( 13.31') shows that, at the optimum, only the direct effect of

@ on lhc obi p
ective fiunet; - e
/’ J”l!(‘ lhcurc‘lln \(:VL 'llmq_“o" matters. This is the essence of the envelope theorem. The enve
ays th; . A : . ible need be
considered, ey, ‘y I atonly the direct effects of a change in an exogenous v e n ',"’ be
tion Ji]t“fL‘lely(-‘” Mough the €xogenous variable may also enter the maximum-value func-
Y as part of the solution to the endogenous choice variable
The Profit Function
LCY us now ¢ . : 4
ot:vod 'PIE’V"/ the notion of the maximum-value function to derive the nrofit | tion of
dpclitive Y £ ¢ 2 e
} irm. Consider the case wh re a firm uses two inputs. capital K and labor L

\ \ ;
I'he profit function i

T=PNK,L)~wi rk (13.32)

4""‘:.“""‘ /J_'."' the output price Hnd.w and r are the wage rate and rental rate, respectively.
'he first-order conditions are ‘
e = Pli(K,L W ) -
n; :,/,Z_(( K. 1,)) o (13.33)
which respectively define the input-demand equations
L* = Lwm, 2B (13.34)
&° = K*(w,r, P)
Substituting the solutions K* and L* into the objective function gives us
T (ABR) = BA (K", L) =wL® — rK* (13.35)

where 5t *(w, r, P) is the profit function (an indirect objective function), The profit function
gives the maximum profit asa function of the exogenous variables w, r, and P.

Now consider the effect of a change in w on the firm’s profits. If we differentiate
the original profit function (13.32) with respect to w, holding all other variables constant,

we get
o
i 2 e (13.36)

nto acciyun't the profit-maximizing firm’s ability to make
and adjust the level of output in accordance with profit-

However, this result does not take




Four Optimization Problems

In contrast, since " (w, #, P) is the maximum value of profits for any ",“lucf‘ ofw,r, ang
P. changes in 7r* from a change in W takes all capital-for-labor substitutions Into acogyp,
To evaluate a change in the maximum profit function caused by a change in w, we diffe,.

entiate 77 *(w, r, P) with respect to w to obtain

= = (P WO+ (P N (13.37)
From the first-order conditions (13.33), the two terms in parentho.oo are equal to zepy
Therefore, the equation becomes
amr* 2
o =—L*w,r, P) (13.38)

This result says that, at the profit-maximizing position, a change in profits with respect to
change in the wage rate is the same whether or not the factors are held constant or allow;
to vary as Fhe factor price changes. In this case, (13.38) shows that the derivative of
profit function with respect to w is the negative of the factor demand function L*(w : ;JT

Following the preceding procedure, we can iti i
hry : also show the additional comparative-static

= K'OnnP) (13.39)
TE T A b (13.40)
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5 : tatic derivati
and L* to adjust to any paramete vatives from the profit function by allowing X'

, : r change. But it i
emerge if we differentiate t : 1 IS easy to see that the
holding &+ aad e oo PEOft function(13.35) it same results wil
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