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lntroducingprodvction 

Ger,eralequ,l ib. iumwi!hproduc!ion 

lecture 5: General Equilibriu m 

lnt ,odvcingproduction 

What ab,outthe prod uc,:r, intheeconomy7 Therea..,tw:;,cases 

I There a,e no2md1rcr<'rtherconom · 1h·s ·swha1 · ca lled a 
pure exc hangeeconomy inwhich al l availa blegood,are tl>o,,e 
com,ng from endowments from consumers (up until now} 

2. Therea,e produce«whocanproducecomrnodit~ inthe 
economy(today) 

Each firmj'5characterizedby""'> <h aracte,iotio 

l. AproductK>nfuoct ioof!l}o,producingthatgood/ 



Thefamjha<a pr<>doctOOfunctOOof the fo.m 

f;1(i·') = (;(z{" ,,i' . ... ,2{l.j. 

t f t 
1<V5,.,f't0':) 

Th,lirmjha< a prodoctOOfunctionof t h< fo.m 

• ,J,1 fo.fi,mjdo>cribeithev«to.of inputs t hat fi,mjuscs in 
the pr<>ductionof g<><>d ({/) 

• lnothe,....,..ds. firmj uscszt' units of commodity jto 
pr<>duc< commod ity I 

• FirmsareCM1ned b)lco.,sum,,rsinsocidy 

• Firm<ar<ownedb)lcoo«Jm<rSinsocidy 

• Weneedtodescribewhoow"'whichfirm 

• Ownership is taken as exogenous ... a mo,erealisticmod~ 

• f~;.:",:.-::~c;~:!,:h;:h::~: ::nb)I 

• Firm<ar<ownedb)lcoo«Jm<rSinsocidy 

• Weneedtodescribewhoow"'whichfirm 

• Ownership is taken as exogenous .. . a mo,erealisticmod~ 
might involv<coo«Jm<.schoo<ingwhK'.hfi,ms!oown 

• fJiJ wi llrepre<entthe fraction affi,mjthatisCM1nedb)I 

• Fo..achfirmj, ~ ,:: [0, 1I 

• Firmsare CM1nedb)leo<1«Jm<.sinsocidy 

• Weneedtodescribewhoow"'whK'.hfirm 

• Ownership is taken asexogenou, .. . a mo,erealisticmod~ 
might involv<coo«Jm<.schoo<ingwhK'.hfi,ms!oown 

• fJiJ wi llrepre<entthe fraction affi,mjthatisCM1nedb)I 



• Firms areown..:lll)'con5<1<MrSinsoc;.ty 
• Weneedtodesc,ibewhoowr,s which fi,m 

• Ownership is taken asexogeflOIJs ... a mo,e , eal isticmod~ 
might involwcon5<Jrne.schoo<i ngwhichfi,ms!oown 

• fJ;;willrep,e<entthe fraction affi,mj th at isown..:11))' 

• Fo,eachfirmj,8;; <-::[0, 11 

t'&~ 
Jtys,,.,ni> 

~cAAoil..Cr.4 
• L/- ,0;=01j +IJ.,;+···+ 81;=I 

• :.:.:~:~;"'mption here is tha! fi,m, do not ha.a any 

e)ij - ~~c, ftG-
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Gene,alequil it.-ium withproduction 

Lecture 5: General Equilibriu m 

Gene,al equil it.-iumwith prwhlawn 

to•tt0-t 0 :-t ,·w. ,'') -r 
,., ~ '"-" --~ 
~ f, ... ~~ ~--- 4+u,c 

lib~~,, ~ 
Weha.eo»c!lythe ume basicpr<>i>ertiesasintbecaseaf pure 
e,changeecooom· 

l Whenuti li tyfunctions>,estrictlymo<>otone.and productioo 
fu nctions•restrictly increasing, p,ic.,.ofeac h commod ity and 
pricesofeachinputare st,ict lyp()S<ti.e 

2. Wa lras" Law: Eachconsume,i.,,.,ndsal l afhisincome 
.,t,.,never ima, imizesut ility 

3 Wa lra "s lawll: lf the marketdea,ingcond itionsholdfor f:,1~11 l - landpc > Otbenit will al,oh<;.df,.-m•rket 

:: ~ ~~~=;::;::~E::-~~d> O 
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Generalequ,l it.-iumwi!hproduction 

E><>mples 

(. AS ,,; TU->f-S 



E>e>m ples 

Lect ure 5: G,;neral Equilibriu m 

CT5~ ~ ~ 
I lmaginetMpro!,lemofR<>bin""1Cwsoe,living aloneinan ~ vs 

island. He istheonlyprnducerand t l>< ~ 

boll 

~ Px = 0 and w O u nnot hap1><n in a compet it ive equilibrium 
(why7) 



• p,=0andw=0c.annothap.,.ninacompet it i,,.,equilibrium 
(why7) 

• p, > 0 and w - 0canr.ot hap""n (why?) 

• p, - 0 andw - 0cannothap.,.ninacompet it i,,.,equilibrium 
(why') 

• p, > 0andw = 0 c.annoth ap.,.n(why?) 

• p, - 0 andw > 0cannoth ap.,.n(why?) 

• p, - 0 andw - 0cannothap.,.ninacompet it i,,.,equilibrium 
(why') 

• p, > 0andw = 0 c.annoth ap.,.n(why?) : ~: ~,~15 :::.,.:~t~::~r:1~!~:m/W• can 

Theproblemofthe firm 

Theproblemofthe firm 

• We fa,t '°""'the.,,.ofitmaximizaticn 

.. ~:;.d:mu.:; iz.::::ihrststepbeausetheprofit enters into 

• Wefost'°""'the l>'ofitma, imizaticn 

For any(p,w ~ l),wewanttc~""' 

m,~xpL~ - L, 

L;(p)=(pp')i¼ 

Theproblemofthe fi rm 

• Welirst'°""'the!>'olitm aximizaticn 

/ 

• n;.;.u,ua lly agoodfomst<pbecausethe profitenters intc 
the demand function 

• Wefost'°""'th, .,,.ofitmaximizaticn 

For any(p,w ~ l),wewanttc~""' 

m,~xpL~ - L, 

L;(p)=(pp')i¼ 

n'(p) = p(p/J )A" - (pt,')¢> = pi¼ (tJ A" - ,,.6) 



Theproblemofthefirm 

"' We fast ,ol,,. the profit m>ximization 
• Th;. i,uwallyagood hrststepbeausetheprofitente,.into 

the demand function 
"' Wefost ,ol,,.theprolitmaximization 

For >ny (p , w = !), we want to~ve: 

L;(p)=(pp')i¼ 

~ P(Pll lA"- (p/lJ6 =pr¼ ( llA-/l6) 

The,upplyof~isthengiV<enby 

x'( p) - L; (p)~=~ 

Theproblemoftheconsumer 
To~v,«." the demandcurvexd(p). L"(P) .we solv, 

";}'~" L' - 0 such that p,+l :S I+n' (p) 

Bythe firStordercond ition.weget 

0 ' 'i""='oX= p 

Theproblemoftheconsume, 
To sol,,efor thedemandcurve xd(p).L"(p) .we solve 

";t •x"l1- 0 suchthatp, + l :SI+ n ' (p) 

By t hefi,.torder cond ition,weget 

Substituting th;. t>xk intothe budgetconstraint, weget 

i"'='o L+ L = l+p i¼ (11A - /lr¼) 

Theproblemoftheconsume, 
To sol,,efor thedemandcurve xd(p).L'(p).we solve 

";t •x"l1- 0 such thatp, + l :SI+ n ' (p) 

By t hefi,.tordercond ition,weget 

Substituting th;. t>xk intothe budgetconstraint, weget 

Ld(p) = (l -o)(i +pr¾ (/lb-pr¾) ) . 

Theproblemoftheconwmer 
To~v,«." thedemandcurvexd(p). L"(P).we solw, 

"; :l_•~" L' - 0 such that p,+L S I+n' (p) 

By t hefirstordercond ition,weget 

Substituting th ;.t>xk intothe budgetconstraint, weget 

Ld(P) = (I -o) (i + pJ¾ (/lb - pr¾ )). 

~"( p) =~ (i + pr¾ (13A pr¼)) 

Market Clearing 

Weonlyr>Hd tocheck on, marketclear ingcoodition(why7) 

p¾,~X J 
[:.tTf• i'X<l-

[ •ti'. rG.;;,_1-').,L. 
[ tfl' ~ .l!l...L, 'T'i.. 

\-,,C 

[ t(/ e l.. l _g!,.... T ~) 1-o<.. \~ 

[,n•-1.- __L\ - t--,,,d 

0__:"-) ~ -rn") -:c L COC<D 

~ C!-'i -ril' -- X. 
_v6( r' -

{j!£-rn')~ ~ .. 

~ VitU(}) ~OS 

G::-d_')l[ + 1t) -j- ~f) +-:r-, L 



Market.Clearing 

We ooly nHd to chtck ooe market clearina condition (why7) 

Market( le;iring: 

We oolyr>Hd toch«kon,ma,ketclea,ingC0<1dition(why?) 
Soletschtckthe marketclearing conditionfax 

Market( le;iring: 

We oolyr>Hd toch«kon,ma,ketclea,ingC0<1dition(why?) 
Soletschtckthe marketclearingcooditionfax 

As a result, ~ 

Weoolyr>Hdtochtckonemarketclear inacondition(why7) 
Soletsch«kthe marketclearingcood itionforx 

Solving th is. - --, 

- i·-· p' -(~ 

To«>lvefa'x ' .L ' ,L; , weplugthep,icebKkintothe demand 
atldsuppl fu · 

We can alsosoloe lathep,o/itsofthe fomin<"qu ilibrium 

n '( p')= p· r¾ (t16'-t1r¾ ) 

= oW'~J+ ~1l-nJ/16 (t16'--t1R ) 

,-::;,, t~ !'a<eto optimal al lout ion in this economy? Try it ~ 

oZL 
JsA-°0 +-rs ? t~p ~~1=----

1 ---p 
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E..a mples 

Suppe,s,thatth<'r,i<C>Mc<>nsum,rwith.> util ityfunction 

W r) -x'Pri;J 
f,(L, , l<.) = L~12K:12 . 

f,(L, , K,) - Lt'Kf1' 

The~ gi.,nby ~ .~.andO unitsofxand ,. 

Wh at is• ~omJ)<titi•• equ il ibrium in this economy? 

What i< • comp,titiv, eq uil ibrium in thi< oconomy? We mu,t 
describe 

~ •,i•.K',L;,K;.p,,Py.r,w) 

~~ 
f't'iW'll't(,A(}rJ 

A-X S:l 



Theproblemofthe firm 

Theproblemofthe fi rm 



Theproblemofthefirm 
We soi,., the profit maximization of the firm that pr<>du$ x 

Theproblemofthe firm 

Wesol,., theprofit max imizatiooof thefirmthatprodu«sy 

Theproblemofthe fi rm 

Theproblemofthe firm 

IT'-CJ,L.rzi=:~.J.,,.-k 

0:. Li''(!:f )"t-w&-L.-t,,r 

~ Li<. (J ),,.__..., L1 -wlx=c> 

0- j,dc~t-&"') ~ 
\JI.,, 
7,"~ 7.,W 

1-- .. ..,,.,, 

~ 
,-~ "'~i.,''l.. 

z:: 

1B 

11Vw11ct>C> 
tw!ilkW" 
l,t,l,-p( 

~.tf<-rl 

_,-... 



The p,oblemofthe fi rm 

We «>I~ It.. profit maximization of the firm that pr<>duc,,< r 

f,'.!i; PrL;12K;12- L, w - K, r 

First,xder conditioos y;.ld 

The p,oblemofthe firm 

!ii_ _ !S_ 
L, L. 

L, - K,L. ~ =Kt-:t 

We also k"""' that Pr = I. Why' 

The p,oblemofthe firm 

The p,oblemofthe consume , 

L, - K, 

' 4 =wr 

~ ~x ,.f;y wchthat x + y :$ I 

Tt..«>iutioo to thi,gi= 

market d e~ring 

Bym>rketcl<a,ingwemu,thase 

l~ ..,r 
"I 

-:;::'Ortz,&aOS (!K.::--\11\~ [/ w~i_r r-:::-f) 

' I \/1.,, ,.\ cit' i7r /o o 
ixrl s & ;lxx t-t f o: ~r!t fl( r Jrx t pf 

s,c x+ Y f= { -r{-=-' 
i:: w]-r >-(r-X-1/) 



vf Tl rzOS> l)111c&f 0 

MAI- U,:: fir 
L'lCrkrrL,cLi 'f-t I 




