oogoooobogon

gogboooboooo boo

g2 030120

B3 0OO0O0OOOO
B.3.1 00OOOOOO

gooboobooboobooboobooobo

00 B.26 (0000—fixed cost) 2420 00000000000000000000D0O00O0OODOO
Ooooooooooo

00 B.27 (00O00O—variable cost) 0000000000000 0O0ODO0O0OOOOODOOODOOO
gbooooogoboo

00 B.28 (0000 —marginal cost) 2?000000000000000000000D0O00000O0

gboooo

0000000000 00000000000U0U0000O0 (D000 ooooooOoooooOOO™
omooooooooooooooooooo (j=2,...,n 00000000 ;0000000000
0000w, 000000000 CrO

Crlwp,Zs) = Y w;a; (B.14)
j=2

0000000000000 ¢, 0000 (0)0000-—(total) cost function, C, O

Cly;wi,wy, Ty) = Cy(y;wi, &) + Cp(wy, Ty) (B.15)
000000
0000000000000000000000000000

00 B.29 (0000D000OO0O—constrained factor demand function) 000000000 z,00
00000y0000000000000 f(z)00000000 2, 0000000000 h(y;zp)00
ggoooobobooboood

oboooobooooobOoboboooboboooboobOoooooboOobn

Cly;wi,wy,zy) = wihi(y;Z5) + Cr(wy, Ty) (B.16)



AC
MC

AR EE

(b)
AT

EEEEEH
19, — Y

O B18: 00000000000

00 B.10 (000000 —average variable cost) 2AVC(y) = C,(y;w1,Z¢)/y 000000000
000 (00)00000000(000)0000000

00 B.11 (000000 —average fixed cost) AFC(y) = Cy(Zy,wy)/y000000000000DO
oood

00 B.12 (0000 —average cost) 2?AC(y) = AVC(y) + AFC(y) 00 0000000000000
0 (0)000000000 (000 )0ODUOOODUOO0UOO0O0DUOO0OUOOODO (Dooooo)o
0000000000000 (bo0oooooo)ooooo

00 B.13 (00O —marginal cost) D000 COO0O yOOOOOOOOUOOOOOOOOOOO

0
MC(y) = @O(yQWIawfvff) (B.17)

gooooo

2l0000000000000 sunk costs 0 (00000000000000000000000000000)00000
0 0 O —depreciation cost—(0 00 0000000000000000)000000000000000D0O00000O0O0O
000000000000000000000000000—maintenance cost—(0000000000000)0000000
0 —management cost— 00 0000000000000000000000000000000000O0COOOO00OO0O00
oooooo

20poo000000000000000000000000000000 j0000 ;00000000000 w; 0000

2000000000000000000000

240 B.1800000a)0 ADODDODODODOOOODOODOOOOD AD/ODODOOONODOODBOODONOONONDONDOD BF/EF
0000000 BF/OFODOODOO

¥00000000000000000000000000000000 B.13000



B.3.2 000OO0OO0OO0ODOOOODOO

00000000000000000000000000000*00000000000000000
goooobooog

k n
ToeRL i=k+1

st f(wiag) =y

gboooobobooooobooooboobooog Z?:kﬂwi@DDDDDDDDDDDDDDDD
go

k
min W;T; B.19
i Y (B.19)

st. flzy;Zp) =y

00000000000000000000000000 (B.19)00000000000000000O?%0
obooobobooooobooog

k
L(SL’U,)\) :Zwixi_'_)‘{y_f(xv;jf)} (B'QO)

i=1

0ooooooooooooon?s

* 6 %, — . *
w; = A a—xif(mv;xf) if 7 >0, (B.21)
* 0 E— : *
w; > A a—xif(xv;xf) ife; =0 (B.22)
fag;xp) =y (B.23)

oooooo
T

2 f(z27) >00000B.21,B.22) O

Wi
52 f (3 2y)
w;

=\ ifaf >0, (B.24)

— >\ ifzxf =0 B.25
ailf($:7jf) N ’ ( )

00o0o0o0oO0ooo0oo0o(@oo0ooO0)0D+«00o0U0O0000O0D0O00OOOoDOOOoUDOo

oxgoooooooooobooooooooooooooobooobooooooooOooooooboOoo

oobooooooooooobobo0ooooooooooooOoobobo0o0gzf=000000:00000

gbooobooooboobooooobooboooboooboooboooobooboOobooobooooon
O (B.21,B220 00000000

1o} *. 7
w; am.f<xv§mf) . e x x
— = ————"—=TRS;i(z,,y; T if 7,27 >0, B.26
%ETRSij(xz,y;ff) if 27 =0 and 27 > 0 (B.27)
J

gboooboobooboobobboobooboobooboon

00 B.14 (U0O0OOOO0O) 00 (00)UOOOUOOOUOOODOOUOOOUOOODODOOOOUOOOOOO



X2

C\: S w2

(@

(b)

O B19: 00000000000

0001000 (B.26B27)000200000000000000000000O0O0O0OO0O0O (k=20
oboo0o B19ooooooooooOOobooooooboooooooboooo

1. 0000 f(xy,20;7,)=y000000000000D0O0O0O0O0DOO0OOO0OOOOODOOOOI

2. 00o0O000CCOOO00 w,0D000000O0O0COCODODLOOO C,ODODODOO00C0C0QCDCDROO
000000 (21,20) 000000000000 —iso-cost curveD 000 (O () 00)0x1-z, OO
0000000000000000000000 —w/w, 000000000000
oboobooboboboobooobooooooooobooboobobobobob00 w, 0000000
udbybboooobbooobbbooobooobbooobbbooobboooob oo
gooobpboboboood

. 000o0obOobooobooboooooboobooooon

21 =000 25> 0= TRS12(x},y;T¢) < wi/ws (B.28)
z} >000 25 > 0= TRS12(z},y; T5) = w1 /ws (B.29)
21 >000 25 =0= TRS12(x},y; Ty) > wi/wa (B.30)

00000000B.290000000000B.19()00 A0DO0O0O0DO00O0O00000)DO
0000 (00B1400000000000000000002 =000000000 (00)00
wy Jwy O flz1,39;2;) =y 000000000000 TRS;, 000000000 (B.28)0000
B.19(b) 000 BOOOO

260p0p0000000000000000000000000000000000000000000000000000000
oooo

27Varian[3, Ch.27] 000

200000000000000A000000000000000



40002000 (000000)00D2 L(zi,A\2;) 000000000000 D2, f(ak;3) 00
0000000000000000000000000000000000O0 40000000 (O
0)0 (z},23) 0000000 f(z,;Z;) =y00000000 (00D00000)00000000
000000(%,23) 00000000000 (0000f()0 («3,23) 0000000000000
000000000000000000000000000 wiay +wews = wia} +weai 0000
000000000000000000000000000000000000000 (z1,22)00

= =BT
wi1xX1twax2

y, C

A= e BE R
wix1 ¥ +twoxo*

- - x2
Y T R
o X1

0000 (e,6,) 000000000000000000000f()O (2%,23)000000000

ogoooo
f@a+€hxy+@)zf@h%9+ga?y+8M€2
82f 2 azf 2f
2 ZJ
+2 {6.’1,'1 1+ a$18$2€1€2+8;p%62}

~ fetap) + () ()

fii fi2 €1
(81762) ( Jo1  fa2 ) <52) (B.Sl)

O0000000000000000 (e1,e9) 0

DN | =

+

fier+ fae2 =0 (B.32)

000000023 000000000000000000

() ()= =

0000000 D2 f(25;2,)000000000000000000C W

0000 (B21-B23)0 0000000000000 0OOOOO0OOOWIOO B290OODO

h(y; we, T5) = (ha(ys wo, Tp), - s hie(y; wo, ) (B.34)

gobobooboobooboobobboboo

C vavyxf Zwl valnxf) (B35)



gbobobobobobobobooobooooooooooobooooobooobooooobooooonoo
oobooboboooboooobooboooooboooooon

00 B.30 (000000) 200000 A(y;w,,T;)0 *000000 4000000000 w;/w; O
000000000000 2f/2;0000

dx”-" :L'*f W; wj
(o) — /)

d(wifw;) o5 [

oooobobob zss00b00ob0oboboonog

(B.36)

gooooboboooobooooobooooo0oooboooboooooboobDoOOooboooobboOoboDoOooO
ooboooboobooobooobobooooobooobooboooboobobooooooooooboooon
oooobooooboobooogs,j000000000000D000O0

—(1-0)Zq (“’) (B.37)

Lj wj

oobobooooooooooooOooobOobobobe > 100000000 OOODOOOOODOOODOO
gogboboobooboobboobobooboboooboobbooboooboobboobbooobo
Ue<lOOoO0OO0OODbOO0OO0ODOOOOOOOODOOODOOOOODOOOOOOODOOOOOOOOOOODn
gboboooooooobobobooooobooboboboooooboobb0be=1000000O
ggogoo

B.3.3 00O0O0OOO0OOOO

00000o0o00Uoon (k=n000000000000O0OOOO

m?éilgﬁ 2 w;T; (B.38)
st. flx)=
00000000000000000
hy;w) = (hi(y;w), - .., b (y; ) (B.39)
000000000000 §
Cly;w) =Y wihi(y; w) (B.40)
=1

000000000000 (B40)OoOO0OOODODO (B1,)OOODDOOODODOOOODOOOOUOODO

C(y; w) = min C(y; wy, ws, 5) (B.41)
xy

oooooo hf(y;w):x}:(m,*c+1,...7x;)|]|:||][][]

Cly;w) = Cly; wo, wy, hy(y; w)) (B.42)

XY000000000000000000000000000000000000000000000000000000000
oooooooooo0ooo B28O00OMM




00000 (B41)OD0oO0OOUOOoOoOUOOoOoOOO

0 0
@C(yyw) = @C(vavawfvhf(yyw))

n

0 0 0
= —C(y;wy,wy, x%) + —C(y;wy,wr, %) =—hi(y;w B.43
O a) + 30 Gl af) i) (B.43)
0000000 (B41)OOooooooo
0 C(y; wy,wy, %) =0 (B.44)
61‘1’ Y, Wy, W§, f = .
ooooa
QC( Jw) = iC( S Wy, WE, TF) (B.45)
ay Y; *ay Y, Wy, Wy, f .
oooo

00 B.15 (0000000000O0O) O0ODOODOODOOOO0OO0OOOOOOOOOOOOOOOOOOO
0000000000000000000000000000000000000000000 (0 B.20)%°0
0000000000000000000000000000 (0 B.21)30

C E ISR AR

AR B F AR -

. Ny
/ 1D

5

14 .

| | |

o y yoooyr oy

0 B20: 0000000O0ODO

B34 0D00OO0OOODO

0000 (0o0oU0o0o0oLD)0000o0o00O000D0OU0LO0O0OUOOO0ooOoOoOooDOO
oboobboobooobooboobooboobooboob0oobOoobOo0ybbOOoDbOODn
0000000000 Kuhn-Tacker 00000 0C(y,w)/0y=A>0000000M0

00 B.16 (000000000000000) ¢ >y= Cy;w) > Cy;w)0

00 B.17 (00000000000000000) 320 >w= C(yw) > Cly;w)

00000000000000 A,B,DODODOODODODODOOODODODOOOOOOOONOOOOOOOGO y,y”,y"”
oooooooooooogd

310 B200000000000000000 A,B,DODOOODODODNDOOOODONONDOOOODOONDOODOODOO
0 B2100 B,CO0OD00O A, DOODOOOODOO

2000000000000000000000000000000000000000000000000000000000
0ooo0o0oo0o0oo0oooD0oooDO0O0oo (DooDo00oU00oo00ooO0D0mou0oooooOo0oo00ooUooOoooUoooo
oooooooooo




KR L P
AC ﬁﬁwf’é?}‘ EHAIR L A

O B21: 00000000000

ggboobbodydubboobbuoobboobobogboobbooboobooboboaboan
goboooboboon

00 B.18 (U000 UODOOODODOOOOOOOO) 00O ¢t>00000 C(y;tw) =tC(y;w)

00 B.31 (00O0O0O0O0DOO0OO—factor price frontier) 000 yO00OO0O00000O00O0 z,0000
000000 €, 00000000000000000000D00000

{wy = (w1, ..., wg) € Rﬁ-‘ov(y;wvvjf) :év} (B.46)
gbogboobobobobooa

00 B.19 (0000000 (000000 0000000)) ¥ 000y000000000000000
wD w0000 COO000000000000000000000000000000 w” =M+ (1-
Mw'(0<A<1)0000000000000000000 CO00D0000000000000000
0000000000000 CO00000 CO0000noon

Cly;w") > AC(y;w) + (1 = N)C(y;w') (B.47)
000000

O00.2"0000y0000000 «"00000000000O00O0O0

n

Clysw) < wiaf

i=1

i=1

n
Cly;w") = E wy x

i=1

0000000oB4)ODOOO O
0000000000000 (0o B1YOOOOOOOOOO

00 B.20 (0000000000000000) ¥C(y;w)0 w>00000w000000000



=(wi",w2")
N Fs(W1,W2) Q
" 5

X1

O B22.00000000000O0OO

0B2000000000000000DLO00DO00OO0O0ODOOOOOOODOODOODOODOOO
gboooobooboooooobooboo

1. 000gy0000000000 f(x,22)=y000000000

2. 0000000 C,0000000000000000000000000000000O0O0OO0
goog
w11 :61, (B48)

00000 (000 w00000000000000000O00O0000O0OoDOOoUOoOoUOooo
ooooo

wszZCv (B49)
00000 (D00 w,00OD0OO

3.000000000000 A=(7,,7.)000000000000000O00OO0 C, 00000000
0000oooo (w,w)OJOOODOODOOOOOOOO BC

W1T1 + WaTo = ay (B50)

00D0DO00ABOCOOOOOOODODD ADDOOOOODODOOO C,0000000000
00o000o0o0oO0o0oU0oU00O0O0oO0oD0o00oO0o0oDOoUDUO0O =5 /z, 0000000
000000 AD0OO0O0O0O (wm,w,)OJOODOODDOOOOODOOOOOOOOODO AODOOOODOO
0000000000 —w,/w, 000000000)000000000D0 €, 000000000
gooooo

330000000000000000000000000000000D2C(y;w)0000 wlOODOOODOOO0O000000
00000 B2300M

340000 C(y;w)0 wOOODOOODOOOO0O00000 (000000)00000000 Berge[l, Theorem 7, pp.193-194]
00000000000000000 (00 B.100)00000000000000000000000000000000000
00 B100OO




4. 003000000000%00000000C,00000000000000000 (0300)
000000000 {(z1,22)|f(z1,22) =7} 0000000000000000000000000
00 (0100)000000000000000 D=(z},23) 0000000000 GHOOOOO

5.0000 DOOOO0OOOO (whw;)) 000000000 (0000 DOOOOOOOOOOO
TRS1,(z*)000000 —w/w;000000000)000C,000000000000000
000000000000 A0O0y00000000000000000000000000000
00000000000 (0100)00000000000 PO0000000000000000
000 E=(whwi) 0000000 -7/7,0000000000000C,00000C,000
000 EOD ABOCOOOOOOOOOOOOOO

6. 000000000000 E=(w},w;) 0000000000000000000000O00000
D00O0GHOOOOOOODOOOOOO0O0D0000000000000000000000000
000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000
0000000000000000 (00 B2200)000000000000000000000
00000 D=(z},2;)00000000000000 E=(w},w) 000000 EODOOOODO
000000000 (000 GH)OOOO —2}/2500 DOO0OO0O0O0O00000 —w!/wi 00
000000000000

000000000000000000000000000000000000000000000
00000000000000BI800M000000000000000 (w,wy)000000
0000 (23,23) 000000

max C, (y; Wy, T ) (B.51)
s.t. Zlewix;k =C,

000000000000o0o0oooUoUO0O (BA)OODOODOOOOOB.IOOODODOOOOO

000oooooooooooooogoBsA100 1000000000000DOODOO0O0O0O0O0000O0
0 B2200000000

00 B.21 (00000000 —Shephard’s lemma) 0000 C0 «w* 000000000000 (
00000000000000000)

a *\ Lok
8wi0(y,w ) = hi(y;w™) (B.52)

o0.000y00D000 000000000000 0DOD0O «.*x00000000

n

$ly;w) = Cly;w) = > wia} (B.53)

i=1

0000000 w*0000y00D00000000000DODOOO0O0O00000OODOOODO9O
00000 00w=w*0000000D00C000DOO0O0OO0DOOeOOODOOO

0 *\ 0 S N

000000z =hi(y;w)000000BS200000 O

10



wix1 ¥ +woxo* .
, Comw)

C ‘L Cyw¥) =
P (w1 )xy*+ (w2 *)xo*
I/’
/I
‘ - Cyywrwa*
- ~ iwiw2*)
wikx*+woatxp* 7 - - Clyw)=C
wp = wo*
1) W1

0 B23: 000000000OO

gbo0oobO0o B230B2400 0000000000000 COOODLDOODOOODOODOODOODOOO
gboooooao

1. 00000000000 (D0 B1YUIUOUODOOODODODUOUDOOOOODODUOOO BA®)OOOO
B230O00OO0oO0O0oOOobOO0oOOoOoOOobOoOoooob0oboooobooobono

2. ¢(y;w)00(00000000000000000000 (2},25)0000000000 (00)C(y; w,a*) =
wirt +wer; 000000 C(y;w) 0000000000000000000000

Cy;w = tw*) = (twy)z] + (twy)xs (B.55)
ggooooo

3.6()0 vy 000000000w,=w;000000000000000000 ¢(y,wy,ws)00 wy
000000D0000000000 (B55)0000¢=1000000000000000000
00000 (w},w)) 00000000 wyz}+wery=C=C(y;w*) 000000 (0000000
0)00000000000000000000000 (2%,23) 00000 wiat +wpzy=C 000
00000000 (8C/dwy,dC/0w,) = (2f,25) 0000000000000 (0 B2400)000
nfafufufsfalalalalal |

00 B.22 (000000000O000000D0DOO000O0) 0000000000 CO0000O0
000000000000 0000000oD00 (B52) 000000

n P . n §
izzla—win(y;w )dwi:i_zlmidwizo (B.56)
goboboboboboboobooboboboboowyUoboobUobobobboobDoobooo
dw; ”5228 Ty
dwy =0, 1#£i,]

gboboboobooboobod

35000B.51I000 wi 0000 Cy 0 Cu(y;wi,Z) 0000000 (0000000000000 0MO00D00NON0ONO
000000000000000000000

11



w2

wixpFtwoaxo®

(x1%, x2%)

C;w)=C
o)

*

w1

O wi
0 B24: 0000000000 OOOOOOOOOOOO

000000000 0o00o0o0000OU0O0OO00DO00O00DO000 (OO0 BASMIOOOUOO
ooobDoooob B210000000000O000O

00 B.23(000000OO000ODOO) O0O0OD CO 200000DO0O0OO0DOUOOODOOOD
() 00000000000000000000003(0000000000000 Dyh(y;w)-w = 0)0
(ii) D2 C(y;w) = Dy,h(y;w) 000000000000 —symmetric and negative semidefinite matriz—
0003¥000000040000 32hi(y;w) <000004,;0000 %hi(y;w)zaiwihj(y;w)l]ljlj
0000000000000 law of compensated factor demandD 00 O O 00dw-dh = dw-D? C(w)dw < 0

00000000000000.00000000 DyC(y;w) =h(y,w) D 00dh = D2C(y;w)dwd O
00 dwO0OO0000DAC(y;w)0000000000000dw-dh=dw-D2C(y;w)dw <00000 O

oo00o0ooo0o0o0oooDbOo0o0O0o0o B20000000000000DODODOOO0OOODOOODOO
obobooooooobooooooooooooooooboobOobOOobOOobOobobOobobobobon
obooooobooooooo

1. 0000 B2002000000000000000000 »,00000 200000000 20
gbooobo0y 000bO0b0oooooboooon

2. 0000000000000000000f(x)=y*00000000000O0O0OOO0OO (x1,22)
oboooboooooobooooooon

C(wl) = wW1T1 + T2 (B58)

36;,)0000000000000000000000000000000000000000000000000000000
oooooooboooooooooobooooooooOoOobOOoOoOoOoOooOOOOOO0OoOoOoOObOOOOooOooObOboOoOoooooDoO

ooooooo
37TD2 C(y;w) 000000000C(y;w) 0 wOIOOOOOOOOOO0O00000000eg, 00000 [4,00 7.3.8, p.284])0

000o000o0o00oo0ooDooD (BA)OODOOOOOOOD
¥00000000000000000000000000000000000000000000000000000

12



Cw)=wix*+x7*

_____________ l,’j Cw)=wix1tx2
|
A%
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
:
X1 L Wi

wi

O B2 0000000000O0DO0O0O

0000000000000 w,000000CO00000000000000000 (x1,22) 000
00000000000 00000O00 AODOOUODOO0OODOOOO (e3,25) 0000000000
000000000 w, 00000 ADDODOODOOOODO BAOOODOOODOw, 00000 DADO
00000000000000000000000000000000000000CO CO0000

.0000 1000 (BAY)DL0OODU0OOUDOUOOUDOOUOOODOOOOOOOOOOO (z7,22)0
oooooooooooboooo0oOooooooboooooooooooooooobDobo y oD
0000000 (=1)000000o00o00000w, 000000000000 0O0ODO0O0OO
0000000 w00O0OD0D0D000000000000000 (BA)UUDw, 00000 O0OODO
oooobooogon

.0000000000000A0 HOOOOOOOOOAOOHD)D wy=w} 0w, =w,0000
00000000000000000000000000w, =w; 0w, =w,0000000000
000000 (B58)0000 2% (z)000 FGE (JIK)ODOOOODDODOOOOOOOOODOOO
000000000000000000000000w, =w;0000000000000 FGED
00 2;00w,=w, 0000000000000 JIKOOO 7 000000000

. 0000000000000 0000O00O0000O0OO0OO (BA)DODODODLUOODODDOOOOOOO
w; 000000000000 O0O000O0000000w, 0000000000000 00O00O00O0OO0
ooog

.000o0oooo0ooooo0obooGKOoOoooooooooooooooooooOoOog

.00 w, 0000000000000 000 OGKODOOoOOooOoOO00DOD v O0OOO0ODOO
OD000w =wj00000 200000000000 000DOCOO0ODOO

.000000000DO0000000000000000ULO0DO0OUO0DOOUOOOoOoOUOOO (o
O000AQ00O0OOO0O HOMOODOOOOOOOOO (FGEOOOO JIKOOOODOOO w000
000000o0ooo0oo0oo (BA3) 0w, =w000000000000O0OOOOOOOg

gogooooooboooood
62

P2 YW wy, Tp) <0 (B.59)

13



000U0oO0o0ooOoOoO (Bh2)0oOoUoo

0
(T < )
B, hi(y; wy,Z5) <0 (B.60)

oooom

gbooooboobooooobobooobooboobooonog

00 B.24(00000C0OO0OODO) 000D f(e)ODOOODODOODOOOOOD C(y;w)DOODOODO
000000 h(y;w)DOOOD yOOOOOOODOOOOO

00.000weR?,,y>00000C(y;w)=w-h(y;w)000k(y,w)0 yO0OOOO000000
000000C(y;w)0 yOOOODOOOOOOOOO0O0000A(y;w)0 y0OOOOOOOOOOOOOf
00000000000A>000000000

z € h(y;w) (B.61)
0ooo
fAz) = Af(z) = Ay (B.62)
0000000 2 eRX00000
f@) > My (B.63)
= AT = AT (@) >y (B.64)

D|:||:||:||:|DDDDDDDDDDDDDDDDD(B.Gl)D (B.64)|]
w~()\_1x')2w~m

OO0oooooobD agoOooo

w-x' >w- (\r)

0 (B.63)00
Az € h(Ay; w)
oogd
Ah(y;w) C h(Ay; w) (B.65)
good

00000000ADOOOO A l0O0yOOO0O0O )yOOOOOOOO
h(Ay,w) C Ah(y; w)

0000O0(B.65)00000D0
h(Ay, w) = Ah(y;w)

goooog o

00 B.25(0000000000O0) 0000 f(x)OOODOUOOOUODOOD Cy;w)yODOOO yOOO
oooobooon

14



O0.weRY,,y,y >0,A€(0,1),2 € h(y;w),2’ € h(y;w),z* =Xz + (1 -2’ 0000

AC(y;w) + (1= NCW5w)=Aw-z)+ (1 =N (w-2") [-O000000]
:w.x)‘

>C(f(z));w) [-O00O0D00]
>Cy+(1-Nysw) [-f000000000000O0]

O

gboooobobooooobobooobooboobooboobooooboon

00 B.26 (000000000000) 0000000 V(y)000O0O00O0000000000 A(y; w)
000000000000V (y)000000000000000A(y;w)000000000000000
oooo

00.000weR),,y>0000000000000
h(y;w)=V(y)N{z € R} 1w -z =C(y;w)}

0000000000000000000000000000000000000000000000000
000O0V(y)00ODOO0000000000g,4' € h(y;w) 0000z« 0000000 h(y;w)0
00000000 Ae(0,1)0000

Az + (1= Nz’ € h(y; w) (B.66)
O0000V(yyOooooooooooo
Az + (1= N)a' > 2"
000000« eV(y)OoOoOoooooo
w-{Az+(1=N2'} >w-2"
O00000000((B66)0000000000Ay;w)DOODDOODOOOOO O

00 B.1 (i)V(y) 00ODOO0OO0OO0O0DD0D000000000000000000000000 —kink—00O0
0000000000000000000 (0 B26)0(i4)V(y))0000D000000000000000
00000000000000000000000000000 (0 B.27)0G#)V(y)00000000
000000000000000000 (V(y)0O0OO0O00O0000)0000000000000000
0 (O B.28)0

00 B.27 (0000000 0O0OD0OO0O0) 00D0D0OO0DO0OODOODOOOODOOUOOUOOOD (OO0 B.A8)O
00000000 ¢, 00000000000000000000000 (wy,...,w,) 000000000
0o0o0g (Qws,..., \w,) 00000 XNC,000000000000000D0O0D0DOOO0O0O0O0OOOOO
OyO000b000O0oobO0boooooboboooboobooobooboobooooon

oo B.28(DDDDDDDDDDDDD) :gdguobboogbbuoo jo0bbooobobbooo
oo
Oh;(y; w) /0w,

hi(y; w) /w; (B67)

5 (y;w) =

3900 B.1(i)(#4)00000 B.260B.27000

15



I~
N
I~
A
ul
N
¥
=
i
i

w3

X1

gbogbooboboboboobooboobooboobobooboobooboo

0 B.26:

\%i{ﬂﬁ%7 ayra 7

ﬁ
H
L
HE
Bk
2
=
=

Y

X1

X1

0 B2 00000000C0CO0OO0O0O0O0O0OO0OO0OO0OOOOOODOOOOOOOO0O0O0

16



w3

BEME T T 4T
w1

W) A B R T AR

W1>IF
Wz*

=
T
|
|
|
|
|
i
|
|
|
|
|

[

X1

0O B23: 00D0O0O00DO0OO0O0O0OOOOO0OOO0OO0ODODOOOODOOO0ODO

0ooo
n
> =0 (B.68)
j=1
000000000,=2000000000000000000000000

o0d. mOOOOoDOo

Ohi I O
dh; = g Ohi
By y+;awj Wi

hi Oy /) y vy ow; [ wj w;

j=1
dlnh; = nj,dlny + anjdlnwj
j=1

dhy=0000000m0000000000000000000D0C00000O0DCODOOO0OODODO
0o0000dmw; 0000 jO000000000000

dinh; =Y n&dInw; =0

j=1

ooomBesoono a

00 B.32(C0OOOOOOOOODO)

oy ) = 5-Clusw) / C(yy“” (B.69)

0000D0000000(@G) ne, =10000000000000() ne, >100000000 (i) ney < 1
ooooooooooo

17



00 B.29 (0D0OOUOOOOOOOOONO)

9 Cly;w)] _
g [ S e ) -1 (B.70)

000oo0o0U00o0o00Uo0U0D (D000 )oOoUoOOUOOO0OUODO0OOOO00O (ODoooo)oo
oboooooooboooooooon

00 B.30 (000000000 DOOO0OOD0O) O00OD0DDO0OUOODOOODOOOOO

e _ Ohi(y;w)/0y _ Ollnhy(y; w)]

c - B.71
Ty = Thi(ysw) fy dlny (B.7)

00000004000000000

w;hi(y; w)

(y5) Co(y;w) (B.72)

00000000O0O0O0O000000
noy = »_ 015, (B.73)

=1
0000000000000000

> 0i=1 (B.74)

gboboooboobobobobobobooooboboboboboboboooooobooooooon
0000000000000%000000000000

00 B.20000O0oOooOOoOOO0oO0OoOoOoOOOOO0O0OoOOOOO0O0O0OOooOooooDoOobOoOoO
000000000 0000o0o0oooOo (0 B2900O )OO

FRIRAEES

|

|

: X1
X X1

0O B29:0000000D0OO

00pQpooo0000000O0ooooooooag

o
&fd%w)<0

0000000000000 00—nferior production factord00 0000 0000000000000 OOOOO —normal production
factorD0O0 O OO

18



goog

[1] Berge, C., Topological Spaces, London: Oliver&Boyd (1963) (Republication available from Dover.)

[2] Mas-Colell, A., Whinston, M.D., Green, J.R., Microeconomic Theory, Oxford: Oxford University
Press (1995)

[3] Varian, H.R., Microeconomic Analysis, 3rd ed., New York: Norton (1992)

[4 O0OODO0OO00OO,0000000000000,0000000 (1996)

19



