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B4.1 00O0OO0OO0OOOOOOO

gooooobooooooooooooooobobooooooooobooboo0oOoooooooOobooboooo
0(00000000000000000000000000000—total revenue—0 000 OO0 —total
production cost—0 0000000000000 00O0UDO (0D)000000000OD0O0DOOOOOO

m k n
w(p,w,Ty) = Igla?ichlyl — {Z w;T; + Z wia_ti} (B.65)
7 =1 i=1

st. F(zy,y;25) =0
goooooooooOoOoOOOOOOOOODODOOOOOOOOO
m n
W(pvw)zmaXZpiyi—Zwﬂi (B.66)
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l. 00o0obooooooboooobobooooboboooooboboooboOoboooon

2. 000000000000000C=(zy 0000C000000w/p00000 ACBOODO
0000000007 =py—wz00O0

Py —wWr =T (B.67)

00000000 cUoo0oU0o#000000000O00 (#,y)D0O0O0OOODOOOOODOUDOO
000 —iso-profit curve) 00 000000000 OO0OOOOOOOOOOOOOOOOOOO

3. 000000000 z00000000O0O0O0OODOODOLDO0YOOODOOUOODODOZOOOOODO
0000000000000 000000 Mz ODO0OD0D0OD0D0D00D0 w/p0000000O0O0O0OO
0000000000000000000pMP(Z) >wDO0O0O0O0O0OZO0000000000OO
gbobooooboooobboooooooboooobooobooooboez.r0bO0oobooboobobooD
gbooboobooooboooooobooog

4. 0000000000000O0O0O0O0O0O00UOO0OOO0O0O0OUO (FO)ODOOODOUOOOOOOO
gboooooooooooboo

d w
*y — B.
L far) =t (B3
goooooooood )
d *

oooooo*o

00 B.3 000000000000 00000000O0OR(p)<0000007(p)=0c0c0000000
gboboobobooooooboooooobooobobooobooooobooooooboooooboooon
oboooooboooobOoboooobobooooobooooboobooooboboooobooobon

B.4.2 0000
(00)0000 (2100000000(0000000000)0000000 (B.65)0
max py — C(y; wo, ws, Tf) (B.70)
0000000000000000000000000 (B.70)0000000
maxpy — Co(y; wy, Tf) (B.71)
0000000000

00 B.31 (000000000 O0) O0O0O0O0O (0000 —marginal revenuwe) D0(00000000O0O
00)00000o00o00o0ooooo(B.7)DO0DOOODOOO

0
EQCL(y;uw,if)==p (B.72)
oooooao
dgpooo0000o0oooooo
d i
Sty =
w; D

0000 (B.690 000000 —Hessian matrix
D?f(a*) = {0%f(a*)/0xi0z;}
0000000 —negative semidefinite—0 00000000000 Varian[2, Sec.2.1] 00 )0
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gogbgboboboboobooboobobooboaboo
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1. 0000000000000 o (ooooo soo)o

2. 00000 p0000000 (B.72)00000000 y(p)0 ¢(p)0000000

3. 00000y (p)000000000000000000000000000000 yeE ¥(p),y))
000000p>MC(y)(0OOO >0000000000000000000000000000
0000000y<y(p)000y>y(p)00p<MC(y)0000000000000000000
0000000000 y=000000000 C,0000000000000000000000
Oy(p)00p>ppp00000000000000p>pspy 00000000000000000
000000000000000000000000p>psp 0100000 y(p)dp<psp000

Uy=00000000

googooogo

gbobobobooboaboobooboobobooboboboobobooboboobob

00 B.26 (000000 —shut-down price) 00000 p00000000 MC(y)DODODOOOO
AVC(y) 000 (AVC(y) 0000 )00000000 psp(w,z;)00000000000000000
0000 —operating profit— 0000000000 (y*=0)00000000000000000000

00040

00 B.27 (000000 —break-even price) 00000 p00000000 MC(y)DDOOOO AC(y)
000 (AC(y) 0000 )00000000 pe(w,,wys,z;) 0000000 (00000)000000
0000000 (0)000000 ppeg0000000000O0OOOOOOOOOOOOOOOOOOO

20p00000000000000000 (e.,0000)0000000000000000000000000000O00O00
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00 B.28 (0 000—supply function) 0000y(p) 0000000000000 00O00O0OO0O
00000000 MC(y)OOOOyOOOOOODODOODOOO00000D0000 pO000D0O00O0OO
000000 s(p,w,,Zp) 000ODDOO0O0O000O%O
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s(p,wy,Zp) =4 {0,y(p)} ifp=psp (B.74)
y(p) ifp>psp

00 B.33 (U0O0O0) (U0O0OOUCOOUOO)0UOOOOOODOOUOOOOO

00 B.29 ((00DO0O0OOUQOOOUO—(unconstrained) factor demand function) 0000000
obooooooooogon

d(p, wU,UJf,.ff) = h(s(pawvajf);wvaff) (B75)
0 (DDDD )DDDDDDDDDDDD

00 B.30 (U 0O0O0O—profit function) 000000 (000 )00000000OO0OOOO

7T(pa wvvwfa:ff) = ps(pa wvvg_jf) - C(S(pv U.)U,Ii'f); wvawfvjf) (B76)

ooobOoboooobooooonoa

B.4.3 0000O0OOOOOODOOOO

0000000000000000B34-B36)00 0000000000000 0OO0O0OUOOOOD
ooboobooOoobooobooboooooooboooooboooobooooooboobooOoooboooooOon
gooobooogobobobooboooooon

00 B.34 (00000000000000O00) “0000000000000000000000000
000000000000000p >p00000000040000 w,<w;0000x(p,w') > m(p,w)d

00 B.35 (000000D00000) 400000000000 p00000000000wOODO0O
00000000000000¢>00000 #(tp, tw) = ta(p, w)O

00 B.36 (OOOOOOOO) 400000000000 pOO0O0DO0O000O0O00 wOODOOOD
000000000000 te(0,1)00000(p",w") =tpw)+(1—t)p,w)00000nrp",w") <
tr(p,w) + (1 —t)w(p’,w")0

00 B340B36O 00000000 DOOODOOOODOOODOOODODOOOODOODOODOODbDOO
B330000O0O0O0DO0OO0O0O0DOOO0O0ODOOOO0OOOO0OOOODOOOO0OOOO0O0OOOOOODO
ooboobooobooobooobobOooobOoooboooooooooooboooboobooooooaon
ooooooboooo

$0p00000000000000000000000000 U000 (00000 S00)0000000000000000
00000000000 (00000000000000000)000000000000000000000000000000
00000000000 000D000000000000000000000000000000000

4000 Varian[2, p.41] 000
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1. 000000000y=f(x)000 (000000 yOOOO0O0OO 23

2. 000000 7#0000000000000000 A= (z%y*)000000000000000
(w*,p*) 00000000 F=p'y— w200 300000000000000000 f(z)00 4
000000000000000

3. 0000000000000 wOOOO0OUOO0OUO p000O0O B=(w*p*)0 (0,7/y*)0000
000000000 A=(2*y") 0000000000000 0O0OO07T=py*—we*0000O
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0 (z*,y*, 70000000000
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00 B.37 (000D O0O0OO—Hotelling’s lemma) *®

. :
5P W) =y (B.79)
O rpw) = —a} (.50)

awiﬁp,w = —z; .

go.ooooda
~(p.w) = ps(p.w) - Cls(p.w)iw) (B.1)
00000000000 s(00000Do0oUoO0ooo
0 0 0

Z - ~Zoytw) s 2 B.82
o nlpw) =)+ {p = 5L Cli) | L stow) (B.52)

0000000000000 0000000000000000000g y*=s(p,w)00IB.79) 00
gpoooo

K2

0 d . 9 O
o) = {p = 5 Cl0) | st - FCliu) (B.53)

gboooobobbobooooooboobobobobooooooboboboboboboooooon
goBgooooono o

T
'* *' #®
T(p, w1, wyix2)
’
4
/\
'* *
(p,wy,wy)
T(p.wy, Wy ix1x5)
P 13_2'1.--7i2 %k %
= Py WX —waXy
*
Tc __________
-
0 e p* p
—(wix] +wx3) [

O B36: 00000000 O0O0DOOO0OOOOOO

00000000 (B.7900 (BRO)ODOODUUOOOODUDODOOOOUODOOOOUDODOOOOOOO
gobobooooobobooboboobooo@mBUoOoobo0D B340 0 w=w, 00 we OO
goooooobooooObo0ooDbOooooO0o0bD0D vy =wiODOO0ODOOO0O000 B36OOOOOO
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1. 00000000 (wh,w) 00OO0O0O0O000000000 #(p,wh,w;) 000000 p0000
(00 B36000000000B3400000000000000000000000

2. 000000000 (p*,wh,wy) 000000000000 (y*,2%,23) 0000000000 p*0
0000000000000000

T =py* — (wiz] + wyxs) (B.84)

000000000000 000000 »*00000000000000000O0O0O000 (x4 =
xf,xo=23) 00000000000 7(p,wi,ws;z5,25) 00000000000

3. 000000p00000000000000000000000000000000002000
00000000000000 a(p,w},wi;a,) 0000

(p, wi, wy) = w(p, wt, wy; v3) = w(p, wi, wy; 7, T3) (B.85)

oo ooooobboboboboodoonoooooooo
* a *

55ﬂ(p S Wi, wy) = ggﬂ(p*,uﬁ7U€;1§)f: ggﬂ(p*,w17UG;rT,w§) (B.86)

ooooodm

* % * %
py —wyxp

OB3r-0000000DOOOODOOOOO

000000000000 (B80OOOO B34000000 p=p*00000000000 B.3700
000000000000000000000000000 ;0000000000000 w;0000
00000 (00 B34)00 (B79) 00000000

000000000000 0000000000000000000U0O000O0 B3/MO0O (OO B.360
00000000000000 B370000000000000%

Y0006 0 D?x(p,w) 0000000000000 000000DO00OOO0ODOB.780000000000
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00 B.38 (J00UO0O0OO0OOUOOOUODODO) OO0UO0#0 (p,w)0000 20000000000 (9)
D27 (p,w) - (p,w) = 0°°0 (i) D?*x(p,w) 000000000000 —symmetric and positive semidefinite
matriz—0 000%0000000000000000000000

R 0
57 = gpp0) 2 0 (B.57)

0000000000000 —own substitution effect—0 00000

loats 0
— . < B.
ow?  Ow; di(p,w) <0 (B.88)

000000 —cross substitution effect—0 000000

0 0
—d;(p,w) = —d;(p, B.
ur B0 ) = go-dy () (5.59)
0 0
= _——_d. B.
000000 lew of supply OO0 0D O00OO0OO0OOOO law of factor demand 00000 OO
d d d, d
Pl W o= P D) | P | >0 (B.91)
dw d(—x) dw dw

gboboobOobooooboooo.ooooboooooon

Dr(p,w) = [ y** ‘|

—Z

goo

dy 12 dp
l d(—zx) ] = Dn(pyw) [ dw

000 (dp,dw) 000000 Dx(p,w) 000000000000 (BY1)DDO0O O

00 B.39 (000000000 —The LeChatelier principle) 0 000000000000000O0O
000ooooooo

00.0000000 n(p,w)00000000 7(p,wy, ws;Zp) 0000000 w = (w,,wy))0000
(»*,w*) 0000000000000 2= (z},23) 00000

g(p,w) = (p,w) — 7(p, wy, wy;T}) (B.92)

oooooo
9(p,w) = g(p*,w") =0 (B.93)

000 g¢() O (p,w*)D0O0OO0O0OO0OO0OO0O0OOOOOOOOOOOOOO

8 * % a * * a * * * *
8—pg(p ,w*) = a—pw(p ,w*) — a—pw(p Wy, wi;ry) =0 (B.94)

0000000000 sp,wy,ws; ) 0000000000000 0O00O00O00O0ODOOOODO

2
P9 _ 0wt - Loy, wty wisay) 2 0 (B.95)
op?>  Op dp

0o O000000D0D00N00NO00N00N00N00N00N00N0N00N0N0N00N00N00N0N000ND0NoN0oNooNooNooon
Ogooooooooa (i)DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
Oo000oOOoOoooOoOoooooooa B.23(i)|:][|[|[|

514)0 «() 000000000000 0eg, 00000 [4, 00 7.3.8, p.284)00000000000000000000
O0B.780 0000000000
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0000000000000 dip,w,,wy,Tp) 000000000

a * *\ __ 8 * * 8 * * kKN
awig(p ,w*) = 8wi7r(p ,w*) awi7r(p Wy, Wi wy) =0 (B.96)
829 0 * * * % 0 * *
Fu? %di(p S Woy, W TF) — Twidi(p ,w*) >0 (B.97)
oooO0d o
wi
N LN T
p -f(P,14’T,W§;xf,X;) ¥ ox ok d(p,w; W2iX1:X))
%k d(p.wy,w2:x7)
S(p,wy,wp;x2) . o %
[ d(p,wl,wz) Y

0 y* 0 xi"
(a) “EREMIHLAG AR (b) ZEHFE

0 B38: 00O0O0O0OOODOO

OO0 B.3700 (B.79)DDDDDDDDDDDD B3sOOOOOOOOOOOOoODODODOOOoOOoOooOO
goooooao B.38(a)DDDDDDDD B36OODODODODODODOOOOODOODODOOOOOOO
32
Tpgﬂ-(p*?w;w;) = 87)8(17*,10;710;)
2
Z879277(17*’?111‘77«053353):a*ps(p*wavw;x;)

> o
2 8p277(p*7wfaw§§xyf7$§) = aﬁps(p*,wf,wg;x”{,m;) =0

00000000000000o0O0B3700 (BROUOUODOOO B.370B.38(b) 000 OOOOOODO
oono

00 B40 (D0O0OODOOOOOOOOOOO)

9d; _ Oh;  Oh; Oh; 9s
ow; N ow; Oy Oy Op

(B.98)

O000000000000000 —substitution effectd 0000000 +=400000 B.23(i)0000
O000:#4j00¢0,/00000000000D000000000O00O0DODOCDODOOOO —expansion
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effect/scale effect0 0000000000000 O0OOOOOO0OOUOOUOOUOOOOUOOOODOOODOO
0000000000000% 0000000 (B.87) 00000000

oo.
di(p,w) = hi(s(p, w); w)
0oooo
0 0 0 0
a Wi\Y, = 57 4 *7 a *7 a ) B.
awjd (p, w) 5 jh (y",w) + ayh (y w)aij(p w) (B.99)
00000 B.90 00
0 0
a, s(p,w) dej (p, w)
=~ D hi(s(pyw)s w)
=gl
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00000 (B98O OO0 O

000O0(B.8UUOIODDILDOOUDODODOOODOOODODOOODUOOODUDODOOODODDOOOOOOOO
00000o0o0o0o0U00o000)00000O0000O0U000U0UO0OU00O0UOO0OODOOoUOOOoOOo
goooooboooboooboobooobooboobooobooooooobooboooobooboboooooon
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Sx) = y*

Wao

O B39:0000000D0OOO0ODODOOODOOO

1. 000000000000000 p0000000 w=(w,w) 0000000000 y* = s(p,w)0
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0000000000000000
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gooobooogn
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3. 00010000 v 0 0000000000000000D00O0OO0OOO0O0OO0O0O 1000
0000000000000 00d0y* 0000000000000 000 (DOO0)oooooo
oOooooo0—0BYSUOO0 100000O000O0OD AOOD BODOOOOODOOOODO

4. 02000000 100000000DOO000O0ODOO0O0OO0OOOO0OODODOOOODOOOOnOO
gooobbbbooooobobbbooooooooo
o0*C 0?C 0

_ = —hi(y; B.100

ow;0y  Jyow; Oy (v w) ( )

0000001000000000010000000000000000000000000000
0000000000000000000000000000@MO00000 1000000000
0000000000 (ds(p,w)/dw;, <0)00D0O000000000 (9s(p,w)/0wy > 0)0

5.0 100000000000000000000yYy*0000DO0000 (DOOO0)OODOOOODO
0y=*0000000000w*000000000000000DO0O00O0OO)D000DO0UOO0O0
00000O0—B.9)02000000000000000 y* 0000000 OUOO BOOOOO
Dy**DDDDDDDDDDDD—w;/wQDDDDDDDDDDDD coopoooooopoooo

B4.4 0D0000O0D0OOO

00 B.32 (0000000 aggregate supply function) 50000 JOOOOOOOODOOOOO
ooo0oo00oy,,...,Y,000000 v;00000000000000000000000000 Y
goboboooooooboood yj(p)DDDDDDDDDDDDD

J
y(p) = _y;(p) = {y eRE 0Dy €y(p)j=1,....JO0000 y= ijj} (B.101)
j=1

gobogoooon

00 B41 (00000000000 O0OO law of supply in aggregate) >Dy(p) 000000000
Jdodooooooboooooobboooooooboboooooo

dp - dy (= dp - Dy(p)dp) > 0 (B.102)
00 B.33 (00000000 aggregate production possibility set)
Y=Y - +Y,= {yeRi 00y eY;, j=1,..,J0000 yzzjyj} (B.103)

00 B.42 (00000000000 aggregate profit/supply function) *°000 p>> 0000000
ogoooooad Y|:||:|DDDDDDDDDDDDDD?T*(p),y*(p)DDDDDD|:|j=1,...,.]|:|[||:][]|:]
0000ooO0oO00ooOo0o0ooOo00oooOoooOoO0O (O B40O0D)H)O

™ (p) = >_;m;(p) (B.104)
y (p) = >_,;v5(p) (B.105)

53MWGI1, §5.E, p.147] 00

540 0000000000000000000 pO000000000 wODOODOOO p0000O000O00O0OO0OO0DO0DO0
0 y(p) = (s(p), —d(p)) 00 DODO0DO0ODO0O0OOO0OO0OO0OOOOOO L=m+n0000

55000 [1, §5.E, p.147]

56MWG(1, Prop.5E1, p.148]
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D(p)

\ AC

0 B4l: 0000O000O0O0ODO

000000000000 000000000000000000000000000%0000000
0oo
Cly)=y° (B.106)

gboboooooboooooboobooooboboooooobon

AC(y) =y (B.107)
MC(y) =2y (B.108)
000000000000
y(p) = %p (B.109)
0000 .0000000000000
Y(pin) = ny(p) = =p (B.110)

2

0000000 ~00000000Y(pn)0 D(p)000000OOO0O0OOOOOUODOOOOOOOOO
obooboooB42000000000000DO00O0O0DO0DOO0OO0Rn=1,2,...0000000000¢0
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D(p)

Y(p;1)

Y(p;5)

0 B42: O0O00OO0O0OO0OO0DOOOOO

gooooao

gbboooobooooboooobooboobooboobboooooooobooobooobobooooboo
goboooooooboobooboooobooobooobooboobooooboooboooobooobooon
gobooboooobbooooobobooooboobooooboooobOoboooooboon

Cly) =y +1 (B.111)
000000000000000000000000000

AC@)=y+§ (B.112)
0000y =100000000000000000000000000000000000000000
0000 B.10800B.109M0000MMB.110000000000 B43000000000000000
0000000nR=1,2,..0000000000000000-000000000000000000
00 »,00000000000000000000000000000000000000000000
0000000000000000000 »000000000000000000000000000
000000000000000000000000000000000000000000000000
00000000000000000000050000

B4.6 O00O0O0OOOODOOCOOO

¥OOoOoOoOODODDOOOO0O0O0OO0DOO0O0O0000000000000000000000000000a0
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0000000000000 000000000000000000D (D00)0D0O0D0O0D0oUDO0OO
oooobooon

00000000 pO00yO00OO0OO0ODOD0OO y(p)OOODDOOOODOOOODOODOOOOOOOOO
0000000000000000000)p(y) =y Y(p)000000000000000O0O0

mgxzv(y)y - C(y;w) (B.113)

000000000000 p(y)y0O00DD0 revenue0 0000000000000 O0O0OOODOOODOO
y*0000000000000D0)000000oooooon

P )+ )y =C'(y") (B.114)
20" (y*) + 0" (v )y — C"(y") <0 (B.115)
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O000o0oooOo0o0oooO0oooodoooooooooooooogoon

00B.1140000000000O0O0O price elasticity of demand

e( ):—LM (B.116)
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W) 1= ] =000 (B.117)
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gdoooobooouoboouobobooobooog
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ply)=12—y (B.120)
Cly) =y*+1 (B.121)
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R'(y) =12 -2y (B.122)
C'(y) =2y (B.123)
AC(y) =Cly)/y=y+ 5 (B.124)

0000000000 R(y) 0000000 p(y)0000000)00000000000000000
000000000R(y*)=C'(y*)000
y =3 (B.125)
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