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.r,:tr-\ ,t)r(.i\ ;f"- -*,-.-n,
\fY

.;* t 4ij.!c ,sl;li; r ! Oei ,:!rjl; .5-iLJr- .<,fa -&" -rLr a, .*l .r.)l-l
.c-l ciy')t i .1:*, .1r9,. l.r, ,9.r. .gr!.rS;L.1,1 ,r:; .r.19,, ptL;.r.r ;LJ; J t !l,

,.r .iLi. 6lrolSu,r rLa:-il r, J9l ,-;; rc .c-l o$ sJi:j ,[.i 9i o dLr.. eal .:Jtla.

OtiEJr) or;;d rJ Jt gL.. p9r ..f.1rJ ..- .l or.:, c.r, Olr9Ef r, ,!;rl pl9 .glJ"al , * j
L 6;r9Ef.j.re r.r 6rt,-.1 n---=- g;LJ.r..i9, p9- c-"--5 rr .;-l a;if ,lri o-rr1.tr9.

fUaJ .jll5 ,rfJrf" du.r,r. ,l:; ,.r$ ;--j .i-! 6r-1 c..i, Duality .5r9s ;l ort;- .l

J.r. eel> r5.res.r. ot:; r+-t .- : .c^iJ.;LslJr. 6,1 t 6lf ,r, !f )r ! oIi Or+
p:-r- 6;t- Jr- .9!, JjIF drb jlr#6 .ile;,r. Duality 6:F sr '*\ (trr r{-L-

..r9.1osti -l.gYrri

,.illir. .5tap6;li; 9 1$rl
9 ,Librr - :l i--, rs 6!r1l-:f r, . . i 6!rl ,.19 .gthal .rry ,r ;L;; .-:5. 9.r LLI

,rfrrb .rti-l .r=,1.; 
t rd:- .tfr1l !i ,lc=. e5J9l .crb r9;9 Ji! .rllrr+qF

.Jr"i i,ri djyrtr gj; r,.r.a;,.9 qE .r-i, l, r.lrps jL-,, .r:lis- O!)lrL31 (\

.5t{.1, 6r, l, .j!l? r\a op i}.49,z.> iiL-}.9 J91 ,t-Lr-o pl9 .,r.."9.a; .5bcQ (Y

..u5,.r. Jt-.c! r9 .;;b7
O!r)l rl,- .l .l1..il .r-!.r I 6lrlU.f r=Jy ,j*l;rl r +Jl e-:p OriL) Jtr.> r, ,9!- ae G

.syi ob rat a:.;l .r-!rpf ,rl":E-;r .gt;, Jp Ja-9; .,:-11,.,r.

&;l,l+.1: f r* L.r-" 9 9\r, .,:.,-.'rr;lt, ol;.,11612r \ 1Y. oc;l9l;l
dUrri. cJ,r;:! .l9"i r. c.t=-U 

lr-r,.q .5.-y.fof.r,lcr rtpgc -;5, -c-l o.ui, c"1L->

:+, ,:u ulrrl ,1,-.1tsrli:,. $i .; .r 6-.*- or9, rl.-l 6i asL ,, .r::- o6.r,ac a5

,eU. C.'., ejf t rc (\

L;U; .r:.1!il r 6s; 6-Lr (Y

6lf.r;1.f,.19.994-> rr ,rl9 ,gtlacl.glri l$3L $12;,>g:'a -lri u1r95.912, g-9 r9- G
.r-i,L.,.6,1 6t . . Jr; OljrrUtkil ,; q, .r::-...o &4, 6e.r,

l9.i.r. oLui ; bYl5.gg.1 21 .r-i!9 d,bl * ,L-llt$rbs. OI* ..:t O{l Ollaiy'"

JL-r, c-irJ; o-'$ ':.- t+i ..!L.i ul,:. ! 6i .rf .r-rt.r. .or4, 6; .61 c .e I

1- Tradilion6l vlew 2- Neo - Classical view



rfr .s.)-\ .5 .l\<i\. )L:- j,.+.,

rr jlriL.* 9Xt 6t r..i* .6,!rl rt,-.I I ;-l c,ili: ,p <.. 9 rr9..;tslr1 .Slr r.Lrr.t
.5L.. -i5e- l, ,!,r9lSo.rp sa

:t;;5r5. t=- j l2 t) ):ly las.-)J9s .g;r9t5",:; ,c JL rl;L ;Lt . g:,L.! ,$- ..f

J,r;Jel.il.r.1 ;:* .itt".il l, .,{i 6kii (\

; ,rJ;J-; ,rb OEr--.s pl; o r.lg,l6rljl19 g ,;!5t o,a,a;; 5rt:.cl.9l453L Ob.-l p.u (l

t ri t1,'-'

dti.62l der 9 6ly-l 6tjU-r9, ,rlta ,ft1
,lj ;l;rei.srl=31-,r .QI;Ilt"1 y .9Xc .9r!-l ogrJ! 6,.- rQ; Ur .,r o5.,r! q

,.rrb

,.L:... gtLr-o.r pl9 (t

oafi L,:9V g;L! sL-i. (Y

srr.at oln t .il,L.gLr.:b.rl-P (Y

.c-l cJ9.r r, ,iL:- a.f.'-r .Ft? d...i- (f

,S)5.*. )l ,-y.. 6 ,.t"1,.a4 c-l {:a,Ij ,!l c.rliil 9 r>. ; rr5. ,h;,3 J9l rr9. .rl.r1t ,.1

)V., et; )p .?r.^t ,3rri-.i ;L-1. o"?-. .r,ry'l.*l d9;6; L., ;ilzrc -)l-i;l
t , &.:,L!,.i rjy JL OU 6Lb jrLi 6111-4 nl .'. j.; OQ2 Jal-L yL rc.c-lorf;
ei ar,l atjl+.t, .r.oJ; OIJ JljrrUt6.r; 6rA- .lp)J J-t ,Sl1- G*.t At!" dil
..r,3L.r. jr.a..gtoq;.r J ":-: 6;'U .-{: aJCIL- q .r"^. J:aJs. ljJ .rr nL-F
.r.Jsr ,-t-15 ;rlr-!rs l, gl;r9Ef .5!r,Jf.rn O:,b 6,U...;;-:=l f , r Jrlr- arlrti

.ry ula; ,rt 3L-9, 6!r .+, ,Ji! ,-.-.- c,$-r ,99, .; dtL. e, I ,9:..
o.r.3 j_;.. c,21, ,9r, .5_llr5liL ,'.-.- ...11;le.L*- -iEi..9tg35rr.11>l 6QL ,r
rrb 15-29 !r J"L6 r2L .rs rf r;l ! lerl5erl-,r .;Ll Jq ,l;tr .rrL;.rl irlrtli ..- .l

rll.rl J3l, r, !, c;.i 6rtrllLr- r.bra 6!_r9Lf.6lr1lrr fL u9.r> ,r:-..=- .r.r .*l i:9[i;
r9-.rc 9 ,.tril pl9 6tLcl+.- , , .a,g .*.;' jrr.-.Srtrf.1Lr .s.,9ic9- aS;i 1l ,- 9 o.rls

;,9Li- J;r ;-L- n, n>9 L r[a:rl ar9- cgr rarr 9 .5iL 5rl' .r.: J-.19-- .5?; ul oi2 9

ir-lrl i.r^!L irrli:-;j -il!u -)9,a:r.61.r" 5,i a,,{l .ti---jt- O=:+--o .:1, .r-ol9-;

Ot ' : ;r!r9L59 k5:iL .:r=- ."-: .ftr ae rs ! cf .flr OrLr ,r 4.-1* p.r ! .r-9-
y'r,t - . 

.;! i,,l;r915..qL..; c-t9-;rr ! c; 9,t9- ;l 5p5.:.art 1453L q;L; ..r-or,,.



.'.)e.\ \s)\J*\ )f.r j.+r. rff

jl ..- 1b ll.ol},' (';i* ,;alrS y t-t r- ,9'r$;5; + !L:-t9 c9, ..r:.tf )lJrrtr, 6h+p
.,lil \ rS)lS,sj tl tsi !L:-t l+l .$t !t l,,,p.i isl rr qLr- q)r /l F J -i,.b

..lrf.r--ol9-'

6[195.,l c.i;.r-:L ..- -+] 6,.t-;t .t1rr156., dc-t ;ri ,.lir ;=.rlil-- a5li

5!re+;r 6l ,r rf b-, 95 2L 9 ,s;fo. orbl cJgr .l= I e,, 9 ..r:-i,Ls. rbJrt, .dt-rrL;

,,r ..rrtr r1>.;.r-q3 o;ti; r3L,r. ,r^a9,ai ;!ir 6ct -:l .:rSL. 9 ;!L o J3.. J3.r

dl,.,r. 6l- ,r1l ,.ilL. .SJL cJgr L9-r ,9E .cl.-,9L; .gLrr95g.?-. J, erj 6l,o195
;J;c .9l,r,r-!s;! l.r:..-i t+:j s..r.aj ():n c.s.Lr;l.r:l; gLor--trs 2L ! ta3-l.JL

1 .rdL,r. Jgs e. .ri:- $: -l \rorar &4;rlsrlg- r::..,,.,c ri r, o9).e ..rcr.r.,-[:;

,c rJc-l ,l!;-.il1lr9r ,l-1 rI r.ru,r. ,rtij lf9,S}ii O:l .,ra,,l; 9 ,r.,t- a;Lrc.-j
..rrrfrbfl; ,r.a1o J;; l, .- :1 eL. .,rr.jh )J rrb , nJ-oUrt

6$JLi rc lgJp 6i:- ,r:i; cry rs .5"-)159.-5 .,lr; ,L:: {, {.>. i L uJlrt!
grtrfqLr- ,:rl5c...i r, cJ;.1 la-g .s.ruqL,,- .5$rrL tlr, kji r5 rlg.,.5r1 -il

Ot* r+ .r-r.r- y'a; + .- )rti !r.,1 J,-:s. tlj (Crowding out) ,r.,'at o:n L i
, i.,i,i .rri , -jlr Jl- 6,1- 6!b rgi J9.r r;lc,;, ! s;Lrr; ;t JL .-9-; ;:; .rdr

,rJ9r JL 6,f- ,..,91, lfry .u!9n .taUrl.r, OLr? J.-i, Oil Jl->r/ Ll .LlLs- 6,U- rL
.IJrL-:jl ;!l51 5 or9l.: r.rt; )!jU rltu"Ll , 6la.r$ .5Jr.i .ir,, r;$.,. .i9("
i):l .r'l,|J6lF .51, .s;.:.r. Jay.,p ,1.:E-1 6;r9b.f.rL:.1 ,s Jy )tjt r, {t .;b,j'l ti .r,-[
ottu r?)ta , rh t l rs oL.r.i I Ylf+;.rc r "Ji .J.lf .sl.j'li: ;r".:; o;l; .,;.-.-

Jrbt$l6,i'J!i
,d;-1trJtL.4l;l-i.u

.r9-l orl ,.-.5 o;g Orr, p:-...r )r .rrtfs. L;La,- 9 a,;.p a;917 (\

!r ,rr+ .r5i:! 
t 
n--'=- rr \rj ill5s,U jrl .91r, .5ro9"-:' 6115l'r='. (Y

J.r.
.,y 9 o15,r-,-1, l!r-- op o ! .r. t-il L .OltJ:rt+Ji )fi, O"-JJ- ,.st t

'l- Rclallv. E ilciency 2- Primal Approach



'rf a 3-}-t S.;tl(:t )L"* ir,:+-,

.p+Jgr. rl, dr, )r9" t clJ9.r o1: a, ! a;.:-;

C -1 r, r5- 6,1; ,rrf e f V Sys d+ :c 6llr51J9; .grL-:il eL- J9,* .ri9, ,r

z = Max (pI(X) - :WX - rxr ) (\ )

,E J.lr.+;.W .+Ji #r.r:rLX .+Jt C.lJ f(X) Jr-i. c-j P .se-z .Jr,6,lrr
.r-iLs. r.l, )tri.xr 9 o4' ijt ,at., . 'rz.' l;i,

.9yr-i p[ii ,.: .c-)1, J.r.. r.r ;!r-; r, ;tj .L oUtl". t Jr. .rt Osr- lo.,r .slr

,.{a Olp q r.Lr.il6.r.a.rs ,r1 .5b o I s.3l;..l .,ai:r c11a; 12; c;lr n=-rlp ! n1

2; ,-$, r, 6lLr:JqJ y L- 6;15 62$L ..;2121- .cry'.r.;, Ji;L r, ,5rlif elLr- rr -iL
:+lr.s. _r=;

z=Max(d0q-:$/X-dpfo0) o<A<1 (\)

6f .,V ,srp rre. or:5,r=J; I Jl;L g; ef -- I qL2. ,gr;! ;l .5rars 6 4ry'+
..:-l

:r,L 
==n 

Jr$s- , j ,f*.,, (r ) 69L;
r = Mu. ( (1-r) d00 - t\ro0
z=Ma<(p'f(x)-I1D()

..r":lr.rP'= (1 - d) P l.5sr{g.t

;,1;l ;19.r. *^it c,ib 6tla:5rJ_ 9 6l: .fs.:;t ,rrLf'l L l7tq .,.;! .susreirq r.>

.r*j*t+.1r.6rr -.1 p:-...- rr Or .iyil Jb g,lrr 1.,.,r9i c-r, t, l';E, ..i/.l-13
.$1,r. c4 g_,/ J::llj , (1 -d)p d:.r ,P .+Jy (st+:."+

t **t t;;L Ji:f> rr9-. ,r ,5lor..,l J,Jf ,r. o![3-l=-.Jr.91 6,1 rre'12 L

elr .Slr l;UU ,;i.glrl .+o', ro r +Jj .irl;rl in-. r. . 6 OJ91 ,r! .r+U t+r c9t:bbr.

1l o.rl :il .->. 9. c '( 
'. 61 ,, n9!" r-:L cJ9.r .9rt^rf qLr- ;rl9: ;! 6rE c--:5- dr9,i.r.

.ss;!pL_;i.115,59; 6.115.1 o;.:.9 o.r-: r1 a1L2 6QJJ"'

1- Quality

-4i Ytt, ,t 3_., ,ttr;7i :stu )j p e slJ r Cl, jJJ .F, L -r



.,.'}.-\ .s .ll.rti\ )Lr- j*+!. \f,

(Duality Theory) dl'p .5.29ii 1l orti;J q ,;sJd 9 !r;t-, J&
*Jf clJ Js-r , sfj9l3 cr9. ,.r i:tr1Ll !9-- e-f;-;i srLr c979 YL o9=.i ,r rf,.rK:-
{ts!U jl {t.- .tr:rLi rt. , .r:U rql .r-rr) )r- orgr )r i-.i ;l.r=p ,!l .r_rls c9q9

{:tlri (Flexible Functional Forms) ,J,.ilL. tl AJ],-* rl . .::i r+ .r4:-rLa,ilrr
+J, ett, # €, i,-b rpgrir rr ;l:j rf .-'rl r.r 6,$ eal.- :; .rf orLi:-l .sel,.r.

AtJ,! ! ..F ely j)li.;, .,.p21 .y o9)lr .r,3L..r. ,6;L .{9 gly .iE r. gll t 9 
. - 

, 
:

.,:-j rlJn ,c or:5Jr:., .r::t+Jf )Ei) oJL.Jr cr> rLa:il

.;l Gr; eln-, ,s .qJ,; , .ij"a. Jr,. )J ail = r 6jrrUto:.+ )J pabs. .'rrdL.
la-,,, {rJi )r c$ .tJ9; .gll';l ,:; rS1! * a,, Jl,r ,:rl- ., ..)g.it r-j b? .&4
.J.l,L {-ib rn rJ j; ! .-(; a,,1 Jyt !9;L Ju ty *.J}is. i=: -i.,a..JrJ.rJ9; )liL;
,J .JrJs.. rir*. n q ! oL"-.a; ;,,11 rf c-t orb e3!l .rlr- e.;Lflr 6r+, ,S,=t t! L, 

t;y'

! glj,.;r-; o.15.:.*, ry 6s;f;fts./ri ti tr.aJ9 6rfp;.tcr;.1.-*lL.- .;rl
.'.=rs,r. u 

r }y' ,!B J.r. t
JS-.r rrftjrlr.i.r,D,r.. tlfp.grp llort.- I li r9*, gl; .,ra6,, &Ftszl,,rS\

.Jr.:, .:-:i rj
logr = a. + ao logM + 'llzI', aii logu losy

c_yg.r er lcy.y 6;dr 9.9y-2;-2t layy Jrt.FJ, drii., ! Jr.,r,-jlis. L t !IrJ
:;:b pr.rt;.> J9t ,lS: ,r .;-l .gy.rrj n:---r-;l o.rLl-l

@v = (logpl , ... losp' , ... logw' , ... logw' , logr,0

:;-:b 
'r-elf 

p9.r ,)5".: r.r 9

fryu = (krgC' , ... togMr' , ... logwt , losr/r,0

6!r Ot j r;rrt +Jf ,J.lr -,+W = W, ...., W t,*ait.Jr,.,-.- =.P,.ri;"nJ
.J.its.Gjrtsj ;lr::ii F-f F f

:,-p. crb r1>. I r.i,Lr.,rr !b ! A, r .9lc;i. {tJr. ;l ort - .l.9l7.9rLa.;.!

logM = (lo,gpr ,... losp-,... lopw',... log,v",logr, log6,t)

r=rr d:o lJli..r!, t = t,..., ts

r=o 6=6 ,rtl.rl, t = 1"11,..., T

I - Lopcz



lfv .s,..1-\ ,.g)\rSi\ -rt-- ;*+:,,

rrgr ,r \ flf !:.) c.-l o.rr.i .9y., ,;-.=. ,.1,,-1JL l+ .Sy..r.r., ,.-..n - .fc"-l JL s at6Jra,

,r d.L., 619r, ,r$L,r;--- .;ltt, dqj)l)J $li.r. ef c;l p;.r J.r,. ort ..ljl .,! .(o!rl

.rrJrlj orti:-l cr3. .r"i .r.rl,i ,5i rr, .- :

..!:L.s. :aii = o r X4 = 1 r.;JE- or O5-r .rbi gb ,.;/ .l.r.rs
.i.:b ,..-d;i 

I r.r9- ,r1-r ,-po!, ;l ostE-l 9 Hotteling .. ' r 6.12 rlS l,

S!, = + = ai +, qi togvr

a"=Y=4+tqi logv

V; ,t g \ o4 g;; _rr :.ij rjrl? {'i.tLrr irlis. 6ta drl,. rr r:.-i:, Oi-rd L

.*-, r.lp +,1; J.|9c ars I Js-at- ,.t ,*s -.:'. ;. .r.)l-l 5rlrSL ri+- rr Jp

(Efficiency) jLt,
c-9y.9rirlL,5rr-:lr.t.'Lat,l. .$L.,. .!rr*.. +Jf 6;L:. {-.b rc .5;I rii L

la,r ,9r gL.. c3e 
"q.ar'; 

,la, { ;t .qL; e-g, osLi;-l 6,L. grt .il .jr!" {5.' :l
6l+ q F rrri,,., J,ttf ,r.; o-5"+ {5rf .}tl,l ,rL1lrl, r, sly.f 49t- Clr Ojy'

1.c9.3,r. cu"r.li rfrl.r,, ..,. ,1". C.r, LtL-l 6.!ib .d,Lti.r oli, o:..t5

eL. ,J.-tr, Ap P ir- n :--r r:-l* L d.rlb rr .- .l .;lle,. fr{p 4 .t .+F
; p{r-2ti. 6,1:,. ,..-* g; rS.ll ls I .rrb 6rds , e-. i ,rt" UI .S{l , FJ{-rl;

.r.r.r,r. 
"il;il ! ;f tf et-, ,J-B 6; .5+l l. I r.,b .gpr .;, 1r+. ,; .,I2 ql .&l

.qJrlj crtiil rr1. .5-fo;Lsl igl ,51,r r;11;.r. rfrL,r .ra;L3.il Ja-, {

l+,1. . ,..,,! ,J5rr! o{ &-t" r;., jt ,... , .Jltr::t+Ji ,lir!'lai.i j! pr.L rr9. +,.iLc
.- I Jo:,-r. .L.,, OfJ* n-i- s:+ .+J+ r:-..- "# .,!lr

! 9l .5- ;:;--;5-- cf7 ,.:--:- Oal .-'|Ej\ ,.=Al9,r- L ;; o$::5r.J9: y'a; ;l
OS:J , rrrl r. O+ ! Ottl5+r9; dt+ e 9 ,+-Vr- or!) 2u e5r ..rec rlri ;Lc.:o

1- t'roit glafa

2- rcrx olt J{o ono c.n ba 
'tr.d. 

b.tl.r otl wlthorrl mallng anothrr potton

Ltarxo luparto.



.'.'t-\ .s)\.l(:L. ,L=- ;,.+., lfA

.re .up6jL, J3L L t4;i cbrlj r, o. g U; jQp r.lr Jt. 6-r rs

6.ry irLe ,pc r,;lt..,.i L .d (ijrli.iL:.i Or&, Jr. 6.-n 69.r, rf ;-lrU;'i
,r ,.lg .5Loe-r-o 12; ;-l;6;L z Jt':> 9r g,l;l ..rS, ,.r a5n, 

=li 
r:.:: 19- I 6.,U .51 r-.r

;l;91.i:-..ij.,I.- I ,.,,5- 6 F.! .rla , , orc.r,r. .-[::; l, .-]5u,;o ;l ,r;---.i ..5e, ,.tLj
..r.il,r:..ib (\)arJl,- sr osAti

, ,$]'-Jr- ,irb )l!li,r- Oltr;5rJy c-,r-1) rs:- .ill5,r,l2;rl .5Qr! ;l.rf,
eU Hotelling +;i ,sJJE L rz = ,r (p,w,rd) Jf,.r.i.:- rr- .jlt J eli eL- oi-,,
rr,9 ,-li borlc;t orLi:-l L r&:- r,.r,.r5.1 orj dE.;6 X {f ,"l..ly 6l;t.i: 6'l9i 9Y <;rc

:J3,.j -ilF ,j ,.lt i r, ! 'G' 5,1; r9i.r. (t, ,;9q ;-.-) .r,1.r2 ,.:-_-;l
G=d-r'
..- -l(6yr) ;i ;l ,!i !:..-r )r rrr 6,U nr 9 1,., ,9q f;! p--.- r.r r9- ryE z' rf .gr9J" r
c $li.r-'G'.":tr(ro' = z(p,w,r,o) = o),d = z(p,w,r = o,d) Jlj'eelrs
rrl*.rl=- Lr L.r Or+ +.r.> d-.-.r-iLC > O Slr;l;iS pi )J !f .ill5,i*i- Olrs

.$L..r. (g:y.1) ,r-1.ri F.-:- jlr.{/
.oL.r-; 9 YEaJ'jc .rl5rl[r rs o!r..,J- c.q.. .JLr, 5)Ecr9,. ,r .rr.b ,la; elai;l

,c d6,& .cJrp osLi:-lrr9- ,r-r- .r{!u6lr+ .a;L: 619--c o .r:19;,r"

Y = Y(P,w,rd)

H" :Xla;11' = :la,jlt .- 'lr
.r9..i orLi:-lp:--.-.r; .jll5.r-.,r .slr Jlr.r

.r.l; s2!"t- ..r,:,L.r. r = rr,d = O, t = 1,... t or;rrs6f eJrt .rs rf Lr;i;l

6 = dr . r = o, t = t*r, ..., T, ef.9lc-,9.r2a9r;9,i.r. jj>;-l6,l.l-i,;Lrorgr
'y.rtt' Ob. ., ..fL;+l ,a; da;j jl O,!rL" .$r-:s. J.i., $rb r ef jborgr ,r.L," ..r-iL.,r.

.r.iL "- .l r r, .il-:- S 
^+1 J ;.5 ,y ^i,* se, d j:,. olril dc-;i .r-;b

.Jj,.is-., O..,,- 6b!i )ljL Jr t bI+.o r , d rf c J ;)i , rti ;r,-l ,r .r-Ll +lL ,51

f Jl.; 6J1+:i d9i .r+lrr;l Oly.r. l:rf+ r5c-l O{l JIF ir,lrL:"

.rr.r3l+ kSl+,.s!x i:Lr .jt+.5r l*d JtJb rlr r!, $lis.,l. , O*lJ-.! 4
u .s+-n Jr- ,r Loeilrl ,,1r *S ,jr-* J .";..4,.l-;1 .gLr-2ti. .- I ,.;! rf ;Loor9.>

1- Homogeniety ol tegree ona



lfl o.').-t 6.1t-(;\ )Lf- j.+-,

.p=:t c.:Ll n:--=- 1J d.,=.t i.r,el9 {-{t - € ,-,ly.f

14) ,liV ); ,t 4-ir6.5rJo;l.ril 9 61..io
:.rsrf.r. 

"ai- r,; 
"15:. 

)litt jyS:, Oa,5{l.u {-;y' J-r. ,.r
Max t(X1 , Lz, X,,..., Xx) = Max U (H-Lr, H-12, Xr,..., XH)

a5!L> ,s

-,l9iB 
. .rJL. ryb = I

..:-l j.-.. .5vl56.+ N rbr (X', ...., XN) = X

,l;B .9t&l 4. .j a, <.r; rr JL;:-il1tJ;tr.L rlr'l = Ll

tcrr. ,.t )iW.L ,6 st L JU-ri = L2

.crl oJ-i .i'a.. )liL; 6U4l !-9; 45n 6!15 - .=i = P"

, c-j. rru- Olr,! { lro.r.iE-) .,r; r.r orlil, !i ua,lj- 6lroJ.;U- i--=i oa),L = q

(,rri y rl-i- ,19- e, Loo.ll.:

..r,;rb ,l;ilro lQ',llri (r.E 6!, ,!B 5L;l {J.;trL 9.":.. = H

.srb.r. ;i!r.r rcr; ,c Jl;:.31-i' plll ,r ,liLt 6r ;.1 d'6r ',-:-" ii = Wz

:c.-l .rl, ; !'j , j 6? 
p 9 6:-l +r7 ,19;L; Jagr:- c9- 6,E z (q;L1) ..9). a,

,r(q:Lr) = Max {qrO:(Q;L.,)eT},

T ; (bosls 9 llosL-) Lbsarjt uaJt-' ji- u,,-:.riL Q = [Or , ... aJ oSsr*+
.:-.1 u-ry ,>.r9t orgs )9b

J;,, J.olJi .;rL..c JJ- 4t-l9r 62lJ Jr. ezl ,.r

,r(q:Lr) = LI[XIb;;Q;'2 qi'/'? + :qqi.E + ::Cik DkqJi

:j:". Dk, )l1;L;,:y-,-.,J Ct- E .r'- o Jr" 6Lo2-!L, C;i 9 ai , bij = bii 4t.5r+
..r-lL.r. K q--! a, Ja 9.tf 

\ ,;i^
9 a-bsc * byr-:,\.rL.sr { .Hotelling's Lemma J-:if F )r !,;-.- ,.sll

.J9.:|5. oJj (J=-,6 9 or-1 e!i:-l L;lii

6t'L5J-c .9u 9 "sr:.- 
:iua.v Lq Jr. oit)J.J.1c.r., sLi - i )r.J4+i .r,Ll,

.$L.,. .'it JrS.] oL+

l- Dummy Varl.ble



.s.).-\ .s)\.lS:\ :\*- lr+., 16.

,ggfaa.ii zuy;
2 op g) x#.t +- Jl .;L;- .5\il"- olril 6.;.lo;Lsl .5-rt -:l 6;2)a.U, )t
,s lr;;t a.SDuality 6rri cdlr+ti."tr>lnrt -j 4 6rr - al -il:ir.9Q:i1
9 or9 cri cla,ilJg-l,r ,i-L- rfc.rb ! -.1 t- ;t'l ot Oh., '"l Jp JLa:il , s':...1 -:l

orb ,Ej eJLi, ,,,lrr .$t(,j +Ji eu r)r. Jr .r5Jr.rr<. j,9ri u )o9r:- ,\c -irb ,l
Csr:* JZ F--..a- rr .51LJ.r,. rr o.rLi:-l J]r. Jlf s. (,)rii .(J;l,::ij {" t ..t;-l .ri

.J-:L
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