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O000oo0O00ooOpOOOODOOOODODOOOODOOO A,0D0DODODOODODOO
O0O00Oo0booboDbOoO truth-telling direct mechanism OO0 00000000000
000 4;,i€{1,2}00006;,€{0,0}00000000000 q(6;,05),j#£i0000
00 wi(h;,0;) 00000000000 {q(@l,6?2),11)1(91,02),11)2(91,02)}917926{@5}D PO
0A00000000CPOOOOOODOODOOODOOOOOODOODODOODOOOO
00000000 (Pegy)0000OD0OO0OOODOOODOO

PoBN  MaX{g(0,,05),w1 (61.02) o (01,02)}y, E, 0,) [R(Q(Qh 02)) — S0 wi(61,02)

62€{0,6}

0000000000 0000000O000O000O000O0bODO0bODOoOoDOoooOoO
PpO0OODOOOOOOODOODODOOODOOOODODOODOODODODOAODOODOO
0000000000000 sidecontract 000000000000 O0OD0OOOOOPO A
0000000000000 0000000O000DO00D4000000000000D000

0000000000000 0D0 20000000000 ICODOODOODOOOOO
0000000000 implementation mechanism [0 Bayesian implementation 00 O O [J
dominant-strategy implementation 0 0 0000000000000 O0O0OO0OODODO ADO
0000000000000 b000D0O0D0D0O0UOBayesian0 0O dominant-strategy [
O00000000000000000D00O00OOMookherjee and Reichelstein (1992)[0
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O0MR|O0OO0DO00O0O0O0O0DODOODOBayesian implementation 0 00000 PO
00000000 dominant-strategy implementation 00000000002 0000
0000000000000000000 dominant-strategy 00000000000
000 IROODOO0OO00000000000 (expost)D0000000O0 (interim)
00000D00000000000O0Dezpost ROODOOODODODODOOODOODOOOO
000 A4, 000000000000000000000D00000O0O0OO00O0 interim
IROODOOOODOO0OODO0O0O0D0O000D0000000000000000000000
0000000000000000000000 ex post IRO interim IROODO OO OO
000000000000000000000000000000000o00n!3

1. 0000b0o0noooooooonog

oooo0o0ooooooooooooooooooooooooooooooooood
0000000000000000 {g4), w15, Wi b jetoss 00 0 Do) = a(6:0), dign) =
q4(0,9), qwg) = 4(0,0), qupy = ¢(0,0), 0 0 wy 5y, wa;5 0000040 jO000O (good
or bad) DO OO ™

000000 A, 0ICO00IROOOOO0O0OD0DODOD0OO0 PogyOOQO4d

subject to: 0¢=10000000000:=20000 (2.8),(29 0010 QDD(Z']-)
U:0yj000000ooooooobom

Wieg) = Y(ag) = Wibg) = L0o0): (a1 Wain) ~ Bagr) = wiem) ~ Bdenys @10y (4 g
Wi(hg) — 0G(bg) = Wi(gg) — Pd(gg)> (bg1c) Wi(ew) — Pd(vh) = Wi(gn) = Vd(gb); (bbIC)

Wi(gg) ~ Yd(gg) = 0s (geIR) Wi(gb) — Od(gt) = 05 (gbIR)

(2.9)
Wibg) — 0qg) = 0, (bglR)  W1eh) — O(n) = 0. (bbIR)

i=1000 (geIC) O (bgIC), (gbIC) O (bbIC) O O O 0 qreg) > Grvg); U(gb) = G(bp) (MONO-
tonicity) 0000000 ¢=200 Agg) = d(gb)} d(bg) = d(bb)- (881C) U (bgIR), (gbIC) [
(bbIR) 0 O O (ggIR) O (gbIR) O slack. (ggIC) ((gbIC)) 0 bind DO D DO OOOOOOOO
000 wygg) (W) 0000000000000 0000 (geIC) ((ghIC)) O bind. OO DO
monotonicity 0 00 0O 00O (bgIC) ((bbIC)) OO D OOO OO (bgIR), (bbIR) O bind 0 OO
POOOODODODOO bind OO (ggIC), (ghIC), (bglR), (bbIR) J w O DO OOOOMO
subject to:

PMROODODDODOOODODO0O0ODODO0O00DODO00000O00ADDOOODDOOOOD quasi-lineard
O0AODOD0ODDOODOD x000000000000 y(x) 00000000000 000O00O001. 000
0000, 2 00000 monotone hazard-rate condition O O O 00 3. single-crossing property 00 0 00O
4. 0000000y 0000000000000000D00O000(MR (1992, Prop.6.)) 00000000
0000000000oO0oooooooo

BBLM (1998) 00 dnterim IROODOOO0DO0D0O0O

14w1(ij)Dw2(ij)D(i]-)DDDDDDDDDiDDDDDDDDDDDDDDDDDDDDDDDDDDD
O00oooooo
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U(g9) = Q(gb)> U(bg) = G(bb), (MoONOtonicity)

w1(gg) = 04(gg) + AbG(g);  Wa(gg) = B4(gg) T AOG(g1);
Wig) = Oa(gn) + A0G(ep); wz(b ) = 09(bg) + A0qp);
Wi(bg) = Od(vg):3 Wagb) = 0(gp);
wiey) = Oq(b); Wob) = Oq(n)-
monotonicity O O 0O O (2.10)DDDDDDDDDDDD qUUOOD0OUOO0O0Ooooooao
J00od0ooobobbbbO0000dUdUdUmonotonicity OO0 O OO

(2.10)

R'(q(gq)) = 26;

Baign) = 0+0 + (25500, (2.11)
R (qug) = 0+ 0+ 722 A6; .
R/(q(bb)) — 25 (v1(1— ’Uz)-‘r(l UI)UQ)AH

(1 ’Ul)(l Ug)

good type 00 (0,0) 0000000000000 D0DDOOO0OOOOOODOOOOO
000D00000000000 (2100000000 good typeJODODODOD ADDD
0ooo0(,0),(0,0)00good typeD OO OOO00OObad typeD OO0 000 (6,6) O
0000000000000 monotonicity 00 (,0) 0000000 (4,0) 000 (0,0)
0 good type 00D OOODOOO0O

012900000 erpost0000 interim IROODDOi=10000000

v2(Wi(gg) — B(g9)) + (1 = v2)(wi(gn) = 04(g1)) = 05 (gim)

(2.12)
V2 (W1 (bg) — 0q(g)) + (1 — v2)(W1s) — Oqp)) = 05 (bIR)

O00000Do0oo0ooO0oooUoD (21)00000OU0O0O0DOOOOODOOO0ODOO good
type O interim IR O 0O (gIR) O bind O O (bIR) 0 O bind O OO OO O bad type O OO
W1(hg), Wirh) (Wa(g), Worey)) 0 (PIR) 000 00000000D0000O0ODDOOO

2. 00000000b0o0boooon

0000D00000D00POD 4,000000000000AO0CDOOODOODOO
000000000000PD ADODDODOODOODODODODOODDOODDOOO
POOOO (4,0)0 (,) 0000000000000 000000 g=q(8,0)=q(0,9),
w;(0,0) =w;(0,0),i=1,20000000000071

LM (1998) 0 A1 0 A, 0000000000 (v =2)00000000000000000000
00000000 0oooooo {q(91,02),w1(91,02),w2(91,02)}91’82e{g’§}D {(g,w), (G, (@,ﬁ)),(a,@)},
w=wi(0,0);W=wi0,0):;n = wi(,0) = w;(0,0);w = wi(0,0) = w;(6,0),i,j =1,2,j #i. 00000
0000000000 200 AOO0O00OO00O000D0O0O0000D0O0000D0OO0O0000oOoOoOoogo
obobOooooooboobo
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00 {q(01,02), w1(61, 62), wa(01,02)}g, g,e05; O (& (wy)), (@, (@), (¢, (Wi)) }i=1,2 O
D00D0g=q(80),q=q(0,0) =q0,0);7=q(0,0), v, 00000000 Pepy 000
oddooooobooodouoooooooooon

subject to: ¢t =1, 2,

w; =09 > Wi = 0g,  (gg1c) Wi — 87 >Wi =0 (gpic)

= — DT . (2.13)
w; — 03 > w; —0q, (vgic) Wi—0q>w; —0q w0

w; =09 20, (gr) Wi—0320; (gpiw) (2.14)
W; — 07 >0, (her) Wi—03>0. (ppiR)
(begIR) DO OO OO (gblR) O slack. (ggIC) O (bglC), (ghlC) O (beC)DDDDgZE]\ZQ
(monotonicity) O O O O (ggIC) O (bgIR) O O (ggIR) O slack. (ggIC) O bind DO O OO0
0000000000 »,0000000000000D00AD0 (geIC) O bind. (ggIC) O
monotonicity 0 00000 (bglc) 00000 O
0000 (ghiC)0 (beIR) DO O OO slack OO OO000O0OO0OOOOOOOOOOOO
O00bindOODO ;00000000000 DO0O00O0DOO0DOODOOOODOO0 bindd
00% 00 (ghic) 00 bind 000 0000 (ghIC) O monotonicity 0 00 0O O (bbIC) O
OO000O@bIR) O bindO0 0000000000000 00 w; 00000O0O0OOOO0O
O0O0D000 bindODODODOODOOO (bbiC) O Oslack O (bglR) O bind OO (bbIR) OO
00000000000Odd (bglr)d bindOOOOOOOOOO (bgIR) bind OO (bbIC)
O @bIRm)DOOO0O0O0O0O0OO0O0OO0O0O0O0bndOOOOO02000000 (ghic)yd OO
oooooooooa
POOO0OOOO0OD0 (glC), (bglR), (bbIR) 00 w0 O0D0O000D0OO
subject to: ¢t =1, 2,

q > ¢ > @, (monotonicity)

w; = 0q + Adg;
w; = 07; (2.15)
w; = 5@

l.0boobboobooobooboboobobuobobobooprPUObOOO (Q,E)D
(@,Q)DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
000000 Omonotonicity 00O O (2.15)0 0000000000000 0O0O ¢>q0O
000000000 ¢=9q0¢>¢g00000000D00D0MO0O0O0ODODO0ODO0ODDODO
gooooood

R'(q)=20; q=7;

-\ _ 90 2v1v
R/(q) - 29 + 1}1(1—U2)+(1—v1)1U22+(1—U1)(1—U2)AH'

YO0popDDO00 bindODDDOOOODDOO00DO poolingd00O00O0DO bind O OO

(2.16)
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000000000 g=¢q00000000000 (pooling equilibrium) D 00000
000000000000 bOoobDO0dbdDbgood typeO DO OO OOOOOODDODOO
oo00doooOoo0odooooooooooooooooooobooboooooooooa
O00O0Opoolinge0DO0ODODOOODOODOOPO good type badO D OO ODOO
0do0oodoD0d0bOo0o0odDoOOo0oo0o0oO00bOOooDo0oOoobOonooooOooDOooo
O000OPObadtype DD ODOOOODODOOOOODOODOOODOOOOO PD(Q,?)
a (@,Q)DDDDDDDDDDD A0Dbad type 0O DOO0D0OODOODOOOOODOON.
0000000 bad0ODO0OOO0OOOOOOOOODDODOOODOODOOODO g0OO(8,9)
000 good type O badDDDDDDDDDDDDDDDDDDDDDDDD(Q,?)DD
good type bad DD DD ODODOOOOODDODOODOODOODOOOONOO bad type
Ogood0OO0OD0ODOOODODODODODODODODODODOODODODODODOOODODO
0o00odoDoOO0O0oO0o0o0dbOO00ooO0oO000bo0oOoDobOOoDooooOooDOooo
O00000DO0good type DD OOODDODDOOOODDODOODOOOODOOODOO

00 éntersm IR OO :

vj(w; —0q) + (1 —vj)(W; — 09) > 0;  (gR)
v;(W; — 09) + (1 —v;)(W; — 67) > 0. (piw)
0000000000000 0000000Oexpost IROODOODODOOOO monotonicity
(¢>7>q) 0000 (gelC) 0 (gpIR) 000000 w; — bg > w; — 0g, w; — 67 > w; — 6g.
0o0oo0o0ooooo (vy,1-v;)000000000000000OC00OO0OOODGOOO
00000000 (gir) O slack. O 0 (ggIC) O bind O O 0O O O monotonicity 0 0O 0O OO
O (belo)DODOOOO
OO0 (ghiC) 0 (pIR) D00 O00D00O000O0O bindOOODOODOODOOO slackOODO
00000000000 ooooo0dbind0O00 w;00000000000O0O00O0O
00000000 (ghic)d bind OO O OO monotonicity 0 0D OO OO (bbiC) DO OO
0000000000 O0 w; 0 pIr) 0000000000 DO0OO (bIR) O bind O
OO00Ogd (gpic)d slack DO OO0 pIR) 0 bindOODODOODDOO0O0OOOOOOOOO
(bIR) 0 bind OO OO OO (ghiC) 0 slack OO D ODOOOODOOOMIR) O bindODO OO
00000 ;0000 w; 000000000000000000000 (gbiC) O bind
0oooob0obOoooobooboobooooboobooDboooooobooo
O bindOODOO
000 bind OO OODO O (gglC), (gbIC), (bhIR) DO D wDOOODOOODOO
subject to: ¢t =1, 2,

(2.17)

q > ¢ > ¢, (monotonicity)

5z~:ga+(vjA9+§)( —Q); (2.18)
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monotonicity 0 000 (218) 000000000000 ¢0O00OO0OOOOODOOO

R'(q) = 26;

o n 2viv .
R/(Q) = Q_+ 0+ vl(l—vg)—lﬁ-(gl—m)vg AH’ (219)
R'(q) =20 + {57500,

monotonicity 0 000000 R(§) < R(QUOOOOR (G -R(()0000000000
0D00O0Y 000 monotonicity 00 0000000000000000

0000000000000000000 6,00 (6,)000000000 ez post IR
0000000 poolingD 000000000000 interim IROOOOOPOOOOO
0 A0DDDODOOODOOO00OC0OO0O0O00OO000000;0w0000000000000
000000000000 (219) 000 good type 100 00000000000000
0000000000000000(218)0000000000000000000000
OD00IRODOOOO00O00O00000O00000000000O separated pooling O O
0D000000000000000000000

LM (19972) 00000 200 ADODOODOO000000000000000 v # v,
0D0000000000000000ADOCOOODOOOODOOONO0OO0O00OO0ONno
00000000000000000 §=4¢(0,0)=¢(6,)0000000000000
000000000000000000000000000000000000000

3. 00b0oonoooboboonboogd

000000000000000000000001.000000000000000
00000000 AOOOODOOOO LM (19972)000000000000000 ex
post IROODODODOOO00000O0DODOOODODDO(28),(29001IC,IROOOOO0
00000000000 (collusion-proof: CP) 00O OO0DOODOO

POOOOD AOODODOOOOOODAODD POODOOOODOOODODOODOOOO
00000000000 AOOOOOOOOOOOOOOOOODOODOOOOCPOO
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
side-contract 00 00000000 PODOOOOOOOOOOOOOOOOOODO
colluion-proof contract 0 D 000000000 O0O00OO!M

17 pl =\ _ PRI — (v1+v2)(2(v1+v2) —5v1va—1)+4(v1v2)? _ v14voFvivg(vi4vy)—4vivg
R(9)-R(q) = (2 + (1—v1)(1—w2)[v1 (1—v2)+(1—v1)v2] ) Af = (1—1)1)(1—1)2)[111(1—vg)+(1—v1)1)2]Ae' 0<

vi,v2 <100000000000000000
B¥0p0oO00O000000000000 collusion-proof contract 0 00000000000 OLM (1997a)
oooooo
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CpPO0Db0O0O0DDODOO0OD:=10000000¢:=2000010200,,)00
goooobobooboom

W (gg) T Wa(gg) ~ 204 (gg) = Wi (bg) T Wa(bg) ~ 204(bg)} (gaCP)

(
wi(gb) + Wa(gh) = (€ +0)q(gr) = wi(en) + waer) — (& + O)qen); (ebcp) (2:20)
Wibg) + Wa(bg) — (0 +0)(ng) = W1(gg) + Wagg) = (0 + B)d(gg); (vaCP)
Wi bh) + Wabh) — 20(b) = Wi(gn) T Wagh) — 20¢(gn)- (vbeP)
Wigg) + Wa(gg) — 204(g9) = Wiee) + w2e) — 2090)5 (GBOP) (2.21)

W (sb) + Waen) — 204(m) > Wi(gg) + Wa(gg) — 20d(4g)- (BGCP)

good (bad) type 00 0O O00O bad (good) typeOOODOOODODOOOODO CPOO
(GBCP) ((BGCP)) 0 0(2.20) 00 A; O (ggCP) ((bbCP)) O Aj,j # i 0 (gbCP) ((bgCP)) O
0000qeg > qe) (9gg) = 4er) 000000000000

IC, IRO OO0 monotonicity J (2.10)0 000000000000 0OO0O(220)00
(2.10) 0000000000000 Omonotonicity 000000000000 OOOOOO
00 (bgCP) 0000000 qgq)+ams) > dgr) +dey 10 0000000000R"(q) >0
ooooooooooooooboooooooood

odd1.00000000000POODOOO0OOOOOOOOOODOO0O collusion-
proofness 0 0 000000000000 DOO0OOODDOOOOOOODDOOOODOOOO
000DADDODOOOODODDOOOICO0D0O0O0DO00O0 side contractDOO0O0O
0do0odoDbOOooOodo cepOO00bOOODOODOO0DOOODODODDODOODODOOO
oooooooooogad

R(q(eq)) = 205

R'(g(gr)) = 0+ 0 + 425 A6;
R(qug) =0 +0+ T A,
R/(Q(bb)) =20 + (v1((11 ”53;251 UZl))Uz)AH

interim IRO 0000000000 O0O0O0O0O (211)00000000O0Ogood type O
interim IR 0 O (gIR) O bind O O (bIR) U U bind O U 0O 0 Obad type U U 0 wy(bg), w1(p)
O@eRr)ODODODO0DO0D00OD0DODO000O0DO0DOOOODO collusion-proofness 1000 00O
0000000 (210000000000000OO

4. 0000000 DOODDOO0O0D

oo pO0OO0OO0DO0O0OODOOOLODODODOODODODODODUODbD2.0000
gobobbool.00000obooobobooooobooboobos.oopnoooooog
gbooobooobobobobooboobobbbooboobonoobbobooon
ogobopPO0OO0DOO0OODOOODOODLDDOODLDDODOOODOOODOOODO
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D00 expost IROOOUODOUOODOO0O0OODOODOODOODLODOODOODONO pooling
000000000 0O000000 (216)000000000POOODO collusion-proof
contract 0D O0O00O0OO0OOOODOOCPOOOOOOODOOOOO

Wy + wy — 29(] > Wy + Wo — 292]\7 (ggCP)
W1+ Wy — (04 0)7>w + W2 — (04 0)F;  (gbop)

(2.22)
W1+ B2 — (0 +0)7 > wy +wy — (0+0)a;  (vecr)
W) + Wy — 20q > W1 + W2 — 203, (Lpop)
wy +wy — 20q > W1 + W2 —207;  (GBCP) (2.23)

Wy + Wy — 207 > w; + w, — 26g. (BGCP)
(223)00 CPO0ODOOO3.0000000 (2.22) 00 monotonicity 100000
O0000000000000000O0O00000O0O0O0O cCpO0O0O0O0O0OO0O0OOOCOO
0 0IC, IR0 D00 monotonicity (¢ >¢>q)0 (2.15)00 0000000000000
00 CpOO (222)000000000000000000
00000 ¢=g00000000 (222)000000000000000002.0
000 (216)0000000000000000000 collusion-proofness 0 00000
0000000000000000 AO000 dnteim IRODODO LM (1998) 00000
gooboooooOooOoO0OOO0oOo0oooOooooooooobooooooooooooo
Ooododoooooooonoooooooboooonoooooooooooooon
dobooododooooooooooooooboOoooOobocOoOOoOoOoOoOoooooooo
0000000000000 (216)00000000

R(q)=20; q=7;
R(@) =20 + =y ermmy i A0
OO0 wmtersm IROODODO0OOD0ODO0ODOO0ODODODOOOODODOODODODOO
O0oCpPOOOOOO (222)00(223) 00 0000000000000 O0OODO2.0
gooooobobobooooooooooooobobbbooooooooobobooog
monotonicity 000000 (2.18)00 (222)000000CPOOOOOOOOOOO
000000 (geCP), (beCP), (bbCP) DD OO0 D00 (ebcP) 0000000000000
(2.18), (2.19) 0000000 collusion-proof 0 00 OO
O00oO0oOcCPOO (222)0000 (gbep) 000 bindDOOODOOOODOOOOOO
oooo0o0Oo0o0ooooooOocepObOOO0O0O0OOOOOOUODODOODODODODOOOO

i=1,2,j#i00000

w; —0g > W; = 0G; (gerc) Wi — 07 > Wi — 0F; (gpic) (2.24)
W; — 07 > w; — 0q, vgicy Wi — 07 > W; — 0G; wpicy
vj(w; — 0g) + (1 — vj)(W; — 09) > 0; (giR)

v;(W; — 0q) + (1 = vj)(w; = 07) > 0; (bir) (2.25)
w1 + Wy — (Q+ H)E]\— w1 + Wy — (Q+ H)Q (gbCP)
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(ggIC) O (bgIC), (ghIC) O (bbIC) DO OO ¢ > ¢ > ¢ (monotonicity). (ggIC) O (ghIR) O
00000 w; —8g > @, —0g, w;—8g>w;, —fg. 000000000 (vj,1—v;)00
0000000000000000000000000000000 (gIR) O slack. 00O
(ggIC) O bind 0 0 0 0 O monotonicity 0 00000 (bglc) 00000

(gbIC) 0 (bIR) 0 bind 0O D OOODO000000000ODO (gbeP)00000O0DOO
00000000000D0slack000000000000000O000O0 w;0 w; 00
00000000000000000000000000000 bindOOOOOO slack
000000 (ghlC) O bind 000 O O O monotinicity 000000 (bbic) D000 0O
000000000000000000 w;00000000000000000 (gbIC)
O slack 000 (bIR) 0 bindOOO IR O w; 0000000000 (bbic) D00 OO0
w; <Ag00000D00000000000000

subject to: i =1,2,5 # 1

¢ > q > g (monotonicity), 0 @; < 6g;

w; = w; +09(q — q);
Wi = 07 — 74 (@; — 07); (2.26)

Wy + Wy — (0 +0)g =w1 +w2 — (0+0)7.

U 00O 0O monotonicity O w; <000 000000000000000D00000O0
0000000000000 0DbO000DDO0000D0D00DO0On M Appendix 2.A
gdu

R'(q) = 20;

R(@=0+0+ (dva)(ovs) Ag; (2.27)
V=t (v1(1—v2)+(1—v1)v2)(2—v1—v2) =7 :
R'(q) = 20 + 74t2_Ag.

2—v1—v9

monotonicity 10 0 00O footnote 17000000 MO0 @; = 0g—e 0000 (2.27)
00000000 (226000000000 e00000000000000®; <600
OO0 wbic)O slackDOO0O0D0O000O0OOODDODODODOOOODOOODOO300CPOO
0000000000 000000O0oooO0OO (2.26), (22n000004.0000
mterim IRO OO0 O00O0O0O0OO0OO

000O0dod mterim IROOOO0OO00O4.00002.00000000000000O
000000000 Oezpost IROODOODODODODOODODO poolingOOd0OOOO
0000000000 oo0D0O000d0DO0DOo0oo0oDOoDoOOoOOninterim IRO
O00ODOOseparate 0000000000000 O0ODODOOOODOODODOOODOODOO
0O0pPOOD0DOOOOOODOODOOODODODODDODOOOODDOODODOOO distortion O
0do0oodDbOOoooOooooOOs3.00bo0oooooooooan

distortion 0 0 0000000000000 DOO0O00ODOO efficientd00O00O0O0ODOO
000000000000 0000000000000000 ineficient 00000000
0000000000000 0000000D0000D0000000000000 interim
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IRODOOO (226)J0 0000000000000 O0OO0O0ODOOOODOOOseparate
DDDDDDDD(Q,?)DDDD good type bad DD OO ODOODOOOOOOODODOO
gobodbogobooobbooboooboobooooobooboooo
gbooobooboboooboobuoboobooobbobooboobobobonoo
0000000000000 0000D00000DOoOooa?®

Proposition 2.1. v;1 # 0, 00 000000000000 O0O0DOODO0OODOODOODOO
0000000000000 b0o0o00o0b0o0Db0o0bDO0b0bDOezpost IRODODONO
00 pooling0 0 O OODO interim IROOOODOO separate 000000000000

Proof. 0001.02.00000000000000O U

Proposition 2.2. vy =0, 0000000000000 0OOOOOO0O0OOOO interim
IROODOOO0O0O0OO0OO0OO00O0O0OODOO0OO0O0O00OOO0

Proof. 00 01.00000000O00O0DOOO0DODAODDOOODOOODDOOODOOODOO
v=v =v 00 q(gb):q(bg)DDDDDDDDDDDDDDDD(2.11)DDD

2
R (qegn)) = 8+ 0 4+ 75 A0; qigp) = (bg); (2.28)

000002.0 interim IROOO00000 (219)000000v=v =v, 00000
0 OR (q19) = R'(9), R'(ag)) = R'(@), R'(quy) = R'(@)- 20000000000000
oooooo O

Proposition 2.3. 0000000 O0O0ODOOOOODOODLOOODOODODOOODOODOOO
goboobooobooobobooboboobboobon

Proof. 0001.03.0000000000000O0O U

Proposition 24. 00000000000 DOO0ODO0OD0OOOOO0OODOODOOOOOO
0000000000000 b0b0oooobobOb0Oexpost IROOOOONO pooling
O0000O0dntersm IROODOODODO separate 0000 000OO00O0OO0O
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subject to
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Ri(z',27) — C' (' )
0000000000 RY(«%,2) 00000 Ci(z%€)0200000000000000
0000000000000000000000+0000000000000000 4
DDDDDDDDDDR&szmﬂmgz&ﬁMﬂDDDD

Assumption 4.1
R; >0, Rj; <0, R <0, Rj; <0 for all z* > 0,27 > 0.
Ci<0,Cl, >0,Cl>0,Cl <0,C, <0 for all z° > 0,¢€' > 0.

Assumption 4.100 100000000000000000D00O00O0 2000000
0000000000000000000000000

000000000000000+000000 j0000000000000000
000000000 00000000000000000000 ¢(e%a), a=0,100
00«0000000000000000000000000e=0000000000
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00~ 0000

Assumption 4.2
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Assumption 4.3
R-C>r—c+ps—py>0foralle; >0, a=0,1.
Assumption 4.4

% < (el 1) < ci(ef;0) <0 for all ef € [Ey, B,
0o0o00oooooboooooooooooooooom

gobooboobobobobooboobobbaonbbon

Assumption 4.5

i il — (R _ iR — Y R .6
= nlrl —alnl, = (Rl — CL)(RY, — CL) — RUR], > 0.

gobodbogoboobooboboobobobboobbobbonoboobooobbdg
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Ri(z',27) — Ci(x%;€') = 0. (4.1)

(41)000000O000O0O0O0O0DOO0O0O0OOOO0OOO0OOOODOOOODOO
goo

v’ =¢'(al;e"),i=1,2, (4.2)
oo0ooo0oooooooooooooon (4.2)DDDDDDDDDDDDDDDDDD
xi:ﬂyi(eivej)7i:172a (43)

0000 (e4e) 0000000000000 0000000000000000000
00000000000 0O0000O000O0O0 3)00oooooooooooooo
gooooooboon

‘00000000000000000 (strict concavity) D0 000000000000 =00000000
00 (the Gale-Nikaido global univalence) J00000000000=0000000 (the Routh-Hurwicz
condition) 00000

TAssumption 4.1 00000 2000 7, =R, —C}, <000000DO
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max,i 7 (z¢, 27; e?) subject to (4.3).

100000 |
Ri(«' j%_ci N
jm’x)é?ei t(z"e') — v = 0. (4.4)
gooooooon A
do'(z7;e’) _ dz' R 0
Cdd i RGO

Assumption 4.1 000000000000COO0OOCODOOODOO0OOODOOOOO
goboooogooog

O'(e'el) o' Cfewjj 0 OVi(e' el) 97 —Cfer»; 0 A5
B o oe 1 (45)

00000000 43)000ooooooooo

g =m'(y'(e' ), 7 (el ) e),

0000000000 2000 g%, <000000 Assumption 4100000000
0000000000000000000000000000000

Assumption 4.6

— 1 2 1 2 8
7D = YGel e19e2 2 — Yel e2Ye2 el > 0.

|92¢ ez“ > |gl; ej

O00000ooO0o0o0ooO0O00OOO0OO0O0O0OOO0000O0O0O0OO0O0CObOOOO0O
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Ooccooooo

Ri(z',27) — Ci(x%; ') = 0. (4.1)

oo0oooooobobooooooooooooboooooood
max,i [[;; = max. (3[(R—C) — (r+¢)] — v'e’) subject to (4.3).

100000 }
. Oxd
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00000000 CCO0O00D00000ICO00000000000000000
00000000000000 ¢000000000000000000000000

googooog

— O~ — 20" =0, (4.6)

8 Assumption 4.5 000 000000000000000000
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Lemma 4.1. CCO ICOOD0ODOOOOOOO

() 000000000000 0O0OoDOOoU0oOoOOoooOod

eICl _|_eIC2 < eCCl —I—CCCQ.

(i) 00 000000000000 00000°00000000000000O000
goboobooooooboooo

c

elC < £CC.

0 Proposition 4.5. 000000 00O Appendix 4.A0

Proposition 4.1. CCO ICOOODOOO0OO
0000000000000 00000oo00ooooooooooonoooon

() Dooooooogte
(i) 0000000 (C)Dooooooooot

OxI
ce—l—vg—R;»%. (C)

Lemma 4.1. 00000000000 0ODO0ODODODODOODODOODOODODO
gobobbobooboobobooobbobobobobobboboobobobonon
gogbobobooobobooooobobobobboobobboboboboboon
gogoboboooobooboobobobobobbobobbobooobbobonoo
goboooboboobooboboboboobobobbd

Proposition 4.1. 0 000000000000 0O0O0O0OO0ODOODOODOODOOOO
gobobobobooboouooboobobobooboobonoooboboboon
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gogboboobobobboobdoboboobobooboobobonoobobobonon

‘00000000000000000000000000000000000000000000000
ooboooooboooboooooooobooooboobooooDoooon
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gobooooboooooooboooooooobo0oooOoooobo0ooooooooDObOooOoooDbObOooOobOO0oDDbDO
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Lemma 4.2. (VI, VI)O (NI, N) 0000000000
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eVIL 4 oVI2 < oNIL 4  NI2
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(i) 0D0D0DDO000000O0 (V,V)OOONNLN)OOODODOD2 V1 <N,

(iii) 00000DOD0O0O (VL,LV)DOONLN)ODOODOODO 2V1 <N,

gboobooboooobbobooboobbboboobooboboboboon
gogboboobooooboobobbobooboobobboooboboboon
goboobooobooobbooboboobbonoboobbd

ooooooobobooboboobo0obbuo0obDboo0ob0UobbUUProposition
4.1.0 (iii) 0 Lemma 4.2. 000 0 0 Proposition 0 00 0000
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Proposition 4.2. (VI VI)O (NI, N)DOOOOOOO
O000ooO0o0o0ooooo00oO (C)ooooooooUoooooooo (VL VIO
OO(NLN)ODOOOOO
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000000000000000000000000000 10000000000
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000000000000000 (M)O0O0O0D000000000000000000
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Lemma 4.3. (N, NI)O (NI, V) 0O ODO000O0000O0O
(i) 00000 (NLN)OOO(NIL V) DOO0ooO
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0000002000000 (NLN)ODOO(NLV)OOODOO00 eNV2 > evi2,
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Lemma 4.4. (VI, VI)O (NI, V)0 0000000000000
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(i) 00000 (VL,LV)OOONI V) DOOO0OO00
eVIl_i_eVIQSem'l_i_eviQ'
(i) 0000001000000 (VL V)OOO(NL V) ODODOOO0O eVt <emil,

0000002000000 (VL,V)OOONLV)OODODO0 V12> ev2,

(iii) 0000 100000 (VL V)ODOO(NL V) ODDDOOOo0O Vi < gnit,
0000200000 (VI,V)OOONL V)OOOODOO 2Vi2 > gvi2,

O00Lemma 0000000000000 00000O0O00OO0OO(NI, NI)O (NI,
V) DOOOOO0OO0OO0OO0O0OOProposition 4.3.0(VL, VI)O (NI, V)OO OooOoOO
00000Proposition 4.4. 000000

Proposition 4.3. (NI, NI)O (NI, V) O OO OOO0OOO00OO
00001000000 (NLN)DOO(NL V) 0DOO00D0

7TN11 S 7Tml'

00002000000 (NLN)OOO(NL V)OOOO000

7TNI2 Z 7_(1112'
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00001000000 (VL V) DOO(NL V) DOO00D0
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Lemma 4.3.04.4.0 Proposition 4.3.04.4. 00 0000000000000O00O0O0
0000dbO00oobOo0o0oDO00d000o0obo0oooDoODoDoO0o0oDDbOOo0oDOoOooogd
0000000000 Lemma [ Proposition U 0 0 00O O Proposition 4.2., 4.3.,
4.4.0000Proposition0 00 000N
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gogboboobooboobbobooobooboboobooobobobbobonoo
goboboobooboobboboobooobooboboobobobobboobonoo
gogbobobobobobobdoboboobobooboobobonoobobobonon
gogobboboooboobobooobooboboobbobonobobbobonoo
gooooo
gobooboobooooboobooboooobboboooooobobobonoo
gogboboobooboobobooobooboboobobobonobobboboon
gogbobooboboboboobdoboboobobooboobobobooobobobonoo
gogbobbooobobobooboobobboboobobbooobbobonoo
goboboobboooobbooobboobobooobboboobboobobboon
gooobdooboobobooboooobobbooboboooobbobooo
gogboboboboobooboboboobobooboobobbobooobooooo
gogboboobooboobboooobobboboobbobonobobbobonoo
goboooboboboboobobobboboboobbooboonoooobooonog



4.A. 00O 71

4.A 00O

(Lemma 4.1.000)

Proof. Assumption 4.1 0 ICOO0O00OO0O00 1000000

oz’
c > ——R;aez.

cCcOoIConOonn ECY = (e991,e002) BIC = (eICl IOy OOoODAD CCOOICODO
ooooooon

(4.A.1)

(i) gooooooooooooooo
Agli = gL (ECC) — gL (E"C) = gy e’ + gL, ejAej' (4.A.2)

9 0 gl o, DOEC 0 E'°00000 E€ [EC ECC]DDD0D0D00000ODO
00102000000 4.A2)0000000 Ael,Ae?00000000000000C

Ae' = (Agilgé e2 Agfzgil e2)/D7 Ae® = (Agfzgil el — Agilgé el)/D'
Oooooooo
Ae' + Ae® = (922 e2 932 el)Agil + (921 el — gil 62)A922/D-

Assumption 4.6 00 D>00000g}, ,,—g ., <00000CCO 1000 (4.4)00
0g¢L(E°“)=0.001C0 1000 (4.6)000 ¢,(F° =ci++'0000(4.A.1)00
Oci+0'>000000Ag, =g¢%(E9Y) —¢l,(EI°) <000000000Ae! +Ae? > 0.

(i) 00000 102000000000 Ae' =Ae? >0.

(Proposition 4.1.000)

Proof. () 00000000 3)0DUoooooUoooooo

Azt =

o' o'
Aci _Ael.
5 8¢+ 5

ggmg;DDEe{WCE“ﬂDDDDDDDDDDDDDDDDDDDDDDDDD
Ae = Ae! = Ae?. Lemma 4.1. 00 Ae > 000 00 Assumption 4.1 0 4.50 (4.5) O

oo .
oyt oy j j
. =C! /11 .
dei + dei C’L ez( Tr]z)/ >0
ooo .
Aaviz(({)’y +8'y )Ae > 0.

Oet et
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ii) 0000000 ¢0000000000000
Agt —geZAe —l—gejAeJ (gez—l—gej)A

gl O géjDDEe[EIC,ECC]DDDDDDDDDDDDDDDCCD 1000 (44)00

DOgl =R Ol —+'. 00 ¢/, =R:25 000000000000

ol Oxl

5+ e~ Ce

el

9o+ gL = R

EC0 E°0000001000000¢,+g,; = Ri% <0, %, +g; = R 22 4 (c+0°).

J Oed J Oed
00 Rz 4 +(ct+0)<000000000000 gi;+gi; <0. 00000 (C)000
O0000EC“O0 E'°D0000 g4, +¢,;,<0000000Lemma 4.1.00 Ae > 0.
000 Ag' <o.
O

(Lemma 4.2.000)

Proof. (1) 00 1020000000000¢.=¢%, v=2' (NI,NI),(V,V)OODODODOO
O000EN = (N1 NI2) EVI = (VI VI2) 0D OD0AONIOO VIODOOODOO0O00O

Agii = gii(ENI) — gii(EVI) = gii eiAei + gii ejAej. (4.A.3)

9 0 gk o; O0DENT D EYIOOOOO Ee [EV,EN]ODDDO0000O0OO0OOO 10
200 (4A3)000000 Ael0 Ae20000000D0

Ae' = (Agilgé e2 Agfzgil e2)/D7 Ae® = (Agégil el — Agilgé el)/D'

googoboon

Ae' + Ae? = (922 e2 9?2 el)Agil + (gil el — gil e2)Agz2/D-

Assumption 4.6 00 g}, ,;—g; .; <0.1CO 1000 (4.6)000, g2, (EN') = ce(e;0) +
v, g5,(EVT) = ce(e;1) +v. Assumption 4.4 00 ce(e;1) —ce(e;0) < 0000 Agl; =
gL (ENT) — gt (EY1) <0. 000 Ael + Ae? > 0.

(i) 0000000000000 Ae=Ae! = Ae? > 0.

(i) 0000
O 0y
Az’ = (55 -)Ae.
’ (861 * 8e’> ‘
00 %20 EFe(EN,EM000000000000000O Assumption 4.1 0 4.50
(45000
oyt Oy j '
el + el _C'Z ez( ﬂ-;i)/H>0
00 Az’ >0.

(Proposition 4.2.000)
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Proof. OOODOODOO . . . . ) ) )
Ag' = gaAe' + geiAe’ = (ge; + gej)Ae,

¢, 04,0 Ec[EY,EN0000000000000001000 (44)000 gl = Ri%z _

J e’
i i i Oxd i i i 1 Oz oxd i
Cti —v.gly = Ry%5. gl +9ly = Ry(35 + 35) — CL —v. 100000

1y i.—Ri,aij .
Gei + gej - Y 86j + (Ce(eva) +U)'

oo (oo Rjg—§+(ce+v)gommmmggi+gijgo. oo0o ENOQ EVIDODOOOOOO
(Lemma 4.3.000)
Proof. (i) (NI, NI)O (NI, VI)D O OGODOOO ENI = (N1 N2y pINLVI) — (gnil cvi2)
O000AO (NLN)ODO (NLV)ODODODOO00OO0

Agii — gii(E(NI,NI)) _ gii(E(NI,VI)) — gii eiAei + gii ejAej' (4.A.4)
9ii ;0 & o; OO EWNILND O ENLVD OO0 00 E € [EWLND EVLVDI 000000
000000 1020000000.A4) 000000 Ael0 Ae200000
Ae' = (Agilgfz e2 Agfzgil 2)/ D, Ae® = (Agfzgil el — Agilyfz e1)/D-

ooooooo
Ae' + Ae® = (925 o2 — 922 1) D021 + (951 o1 — 91 e2)DyZ2/D.

Assumption 4.6 00 D > 00000g, ,, — g, < 0. Agl, = gl (ENEND) —
g (ENILVDYO DO OOAssumption 4.40 ICO 1000 (4.4)0000Ag, =0, AgZ, =
ce(€;0) —ce(e;1) < 0. OOOOAe +Ae? = (g o1 — 9L 2)A¢%/D > 0. OO0OD
enil + em‘2 < eNIl _‘_eNIQ.

(i) Agil =00 AgZ, <0000Ae" = ~Ag0¢1 o/ D, Ae? = Ag2yg21 o1/D- gij o <00
gl ;<0000

Aet = —Ag2gly /D <0, Ae? = Ag?ygly o1/D > 0.

(i) Azi = 20Ae + 2L Aed, 20 200 Ee [ENIND, ENIVDI0OO000000000
DO00@) 00 Ael <0,A¢2>0. (4.5)000

2 2
_ N2 T a5

Azt —
. Oe? Oel

8’71 1 8’71 2 2
= @Ae + @Ae S 0, AﬁC
(Lemma 4.4.000)

Proof. (i) (VI,VI)O (NI, V) DOOODOO0O EVEVD = (V11 VI2) pINLVI) — (gnil cvi2)
O0D00AO (VILV)DO (NLV)OODOOOOO0OO

Age; = gei(BVIVD) — giy(BNIVD) = gl i Ae' + giy A€ (4.A.5)
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g o0 gy o; DOEVIVD O ENIVD OOOOQ Ee [EVIVD, EVIVDIDDOODOO
000000 1020000 A5 000000 Ae' 0 A200000

Ae' = (Agilgé e2 Agfzgil e2)/D7 Ae® = (Agfzgil el — Agilgé el)/D'

googoboon

Ae' + Ae® = {(g2 v2 — 922 1) D04 + (941 o1 — 9o1 e2)D92}/D.

Assumption 4.6 000D > 00000, . — g4 oy < 0. Agyy = gL (BEVEVDY —
gL (ENILVDYO OO0 OAssumption 4.40 ICO 1000 (44)0000AgL, = ce(e; 1) —
ce(e;0) > 0, Ag%, = 0. 0O0D0D0Ae + Ae? = (g% o0 — 9% 1)Agly/D < 0. DDODO
eVIl + eVIQ < enil + em’Z.

(ii) Agil >00 AgZ, =0000Ae" = Ag19% o/D, A €® =—A ghg2 1/D- gl o; <00
Gei ef <00 TD

Ae' = Aglig2y oo/D <0,Ae* = —Agli g2 .1/D > 0.

(i) Az’ = GLAe + LA, de;,dej 0Ece [EWIV” ENILVDI0DOoOO00O00000n
DDD(ll)DDAe <0,Ae?>0. (45)0

o v o 072
Az' = 871A + S5 <0, Ax? = 872A + S Ae 2o,

(Proposition 4.3.000)

Proof. 000D ¢ =n'(y'(e',€?),7(e', €?);¢) D0 0 An' = 7w, Ae’ +7;Ae? 00000

ri, 0w, 0 E e [EWLND NIV 0000000000000 EILemrna 4.3.(1i) 0 O
Ae! <0,Ae2>000001000 (4.4)000 78, =ce+v. 00 (C)0DOO0D0 O, = cetv > 0.
Assumption 4.10 (4.5) 00007, = R %% % 0. 000 E € [ENILND ENLVDIOOOD

. . j Ded
DEII]?T&(E)ZO, sz(E)SODDDDDDDDD

Art =7l Aet + 1A% <0, An? = 12,Ae? + 12 Aet > 0.

(Proposition 4.4.000)

Proof. 000D ¢' 00 An' =7l,Ae' +7;Ae/ 00000
i, 0 a0 E e [EVEVD ENIVDI 00000000000000Lemma 4.4.(ii) 00
Ae! <0, Ae? >00000ICO 1000 440000 (C)0D000O7, = cetv > 0. Assumption
4.10 (45) 00007, —R;ggj <0.000 Ee[gVLVD pINLVDIOQoDO0O0 78, (E) > 0.
000
Art =7l Aet + 7l Ae? <0, An? = 72,Ae? + 72 Aet > 0.
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oboobooboboboooobooboogb2o013obobobobobboobb o0-

000000000000 000000000000000D00ooooat

5.1 UOOoooooboogoo

O00000000000000000000000000000O00COCOOO0O0C0O
O0000oOooOO0O00O0OOoO0b00O00000000000000O0O0O0O0O00O0O000O0
Oo000000o0oooO0O0000O0O0O0OO0O00OO0O0O0O0O00O0O0O0O0O0000OO0O0O0OO0
00000000000D00000D000000POS (point of sales) 00000000
O0000ooOoO0OoOoOO0O000OOOO0OO0OOOO0OO00O0O0O0OO0O0O0COOCOOO0O0O
0000 IT (information technology) 00 000000000000 O0O0O0OO0O0O0OOO
O00000oO0O0O0ooOO0000O0O0000OOOO0O0O0O0O00O0OO000000O0
000000000000000 (distribution system) 000 000000000000
O00000000oO00000000O0OOOOO0OO0O0O0O00O0OO0O0OO0

O00000O0oO0O00b0oO00000o0O000b0O00000O0O00O0O0O000000O0
Oo000oooO0O00O0O0OO00000C0O0OO000O0O0O0O000O0O0O0O0O0O0O0O00000O0
O00000OoO00O00oO0O00O00O00000000O0O0000000O0O0O00O00O0
O000000000O0O00000000O0OOOOO0OO0O0O0O00OCOO0OO0OO0

O00000O0o0o0o0O00000ooo0oO0ooOO000O0OoOoO0OOO0bObO0OOon
O0000ooOoOOoOoOoO0O0O0oOOO0O0OOO0O0O00COO0OO0O0OOO0O0O000O0
O00000OoO0O0O0O0b0O0OO000C0OO0O00O0O0O00O0000O0O0O0O0O0O00000O0
0000000000 000000C0O0000O0O0O00O0000O0O0O0O0COOCOO0O0O
O0000000000000000000000OOOOOCOOOO0OO0OOO0O0O00O0
O00000oO0O000b0000oOooOoOOOOOO00O0OCOOOOOOOO0O0000O
O00000000000O0O00000000000C0OO0OO0O0OOO000O00O000O0

'000D0000000020000 9000000000 (CTW)0DO0O00000000000000000
ooooooooooooooooooobobooooOoOo0oooooooOoOOO0O0OooooooDODDDO
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0000000000000000000000000000000000000000
00000000000000000000000000000D000 2000000
00 (distribution channel) 0000 00000000000000000000O0O0OO
00020000000000000000000000000D000O000O0O00O000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
00000000000000000000000D00000000000000000
0000000000000000000000000000000000000000
0o0oooo
000000000000000000000000000000000000000
00000000000000002000000000000000000000000
00000000000000000000000000000000000000 20
0000000000000000000 (exclusive dealing) 000000000000
0000000000000000000000000000000000000000
00000 (common agency) 000 00000000000000000ODOOOOO
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
00000000000000000000000000000 20000000000
0000000000000000000000000000000000000000
000
000000000000000000000000000000000000000
000000000000000000000000000D00000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
000000000000000000000
00000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
ooooooo?
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000

D0000000000000000000000000000000020000 20 2800 0pp.156-1600
020000 50 22000pp.el-e68. 000000
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gogbobbooooboooobooboooboboboobbobobooobboboonoo
gogbobooboobooboboooboobobobooboobonooobobobonoo
goboopooooooobobooo

gboooobobooooooboobs20ibboooboobbonobobooobbonon
goboboboboooooobobonobooobbobbooobbgs3bboona
oboodos40000b00bobOoobDobOobDbDssbbObDODoOOooULO
gobobogooosebiooobooboooobbobonoboobobonsrg
gobooboogoobon

5.2 UUOOOOOO

bbb bbboooobbboooUobbooboo
goodbbboooobboobbobbboboooobobboobbboobDboboobog
goodbbobooobooobboob0oooobbbboooobbboooobbog
goodbbobooooboooobbbobbbboooobbboooobobobog
O000000000000000000 (antitrust law) 000000000 O0OOOO
goodbboobooobobobobooobboboobbbooobbbbuooobobbog
goodboooobboboooobbbooobboboooobbbUooUoobog
goodbboboooobboboooobobooobbbbooUbboobobboo
000000 Posner (1976, 1981) 00 0000000000000 0OO0OOOOOOOO
gogodbbobooooboboooob bbb boobbbobbobooboo
O0000000000000000 (Clayton Act) 000000000 (Federal Trade
Commission (FTC) Act) 00000000000 (perseillegal) 0000000000
goodbbobooooboooobbbooboooobbboooobboboo
000000000000 Bork (1978) 0000000000 O0OOOOOOOOODOO
goodboboooobbbobooooboogbbooobbooooobobon
goodboobooobobobooobbboooobobboobbbooobobbog
goodbbbooooboooobbbooooboboooobbobobbooboobog
goodbbboooobbobooobbobooobbboooboooobboboo
goooooon

gogodboboobbooobboboooobbbobbboboo0bbbObou0bUogo
obooboboboboboobuobobouobobouobodogd Mathewson and Winter
(1984) 0000000000 DOOOOO0O0O00OOOO0OO0DUOUOODOO0ODODODODOOO
goodbbooobbooooobbooobbbbooobbbbooobbobobog
goodbbboobbboooobbboobooobbbbuoobboobooboo
gobboboboooobobboooobboob bbb bbb obDboboobog
gooboooboboboooobbboboooobboooobboooobobooboobog
goodbbooboooobboobbb0oobooooobbbbooobbobobog
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0000000000000 0000O0o00oooOo0O00oooooooooOOoOogoo
000000o0o0o00o0o0oooooo0oooOo0o0OooooOo0ooooOooOOoOogoo
0000000000D (foreclose) 0000000000000 0O0O0O0O0ODOOOOO
oooo
Mathewson and Winter 0 0 00 0000000000000 O0O0O0O0O0OOCOOOO
0000000000000 oO0oooo0booo0oooooooooooooooo
0000000000000 000000000000000D000 (market foreclosure)
0000000000000 0000Comanor and Frech (1985), Aghion and Bolton
(1987), Bernheim and Whinston (1998) O O O O Aghion and Bolton 0 00O OO0 OO
O00000ooo0o0oO0ooOo0oooo0oO00oooOooOoooooOoboOoOooooo
000000o0o000ooo0ooo0o00ooOo0oooooooooooOOooooo
O0000000000000000000Bernheim and WhinstonOOOOOOOOO
O0000oo0o0o00oooO0O000ooooo0oo0oooooooooooogoo
O000000ooooooood
o0000ooo0oooO0oO0O0ooOOo0OoOooOoO0O0O0oOoOOoOoOooObDOOoOoOgo
0000000000 0000000000000D00 Marvel (1982) 00000000
000000000000 0O00oooo0oooooO0oooooooooooogoo
000000ooO0O00oooO00ooooOo0oooO0ooooooo0ooooOOoOoOoo
O0OMarvel 0OOOOOO0OO0O0OOOOOOOOOOOCOOOOOOOGOOOOOCO
0000000000000 000000O00000O00000O0ODOOoOODOO0OnDo
000000000000 MarvelDOOOOOOOOOOOOOOOOOOOOOOO
0000000000000000000Segal and Whinston (1998) 0 000000
O000000000000000000000000000000000O OO0 Bernheim
and Whinston (1985, 1986, 1998) 00 0 0000000000000 OO0O0ODOOOO
O0000ooO0o0o0o0oooOo0o0o0oOoooOoO0o0o0ooo0ooooooogoo
0 Bernheim and Whinston (1998) 0 0000000000000 O00ODOODOODODOO
000000000000000000000000000000 (coalition formation)
000000000000 (undominated equilibrium) 0000000000000 DO00O
O0000oooooooooOo0O00OooooOoO0booO0O00OooooOooogoo
00ooo0ooOooooooooooooooooooooooooooooooooo
oo000000000000000 200000000000000000O0O0O0QCOO
Martimort (1992) 00 0000000000000 000O0O0O0DOOOOO0OO0OOOO
0000000000 0oOo0O000o0o0oooo0o0ooboOoO0o0oooOooUoD
0000000000000000000OOO0DODOOO0000ooooOoOOoOoOoOO
00000000000000000000000000000 (1988,1992)0000
O000000ooo0ooo0o0oooo0o0ooooO00o0ooooooooooogoo
0000000000000 000o0o0o00oooO0O00ooooooooOoogoo
000000oO0o0oooo000oooo0oooooOoOo0ooooooooooOogoo
0000 (strategic vertical separation)J0 0000000000000 000O0O0DOO
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(open channel) 00000000 (selective channel) D00 00000000000 20
goobobooboooobuoboboobobbobooobobbobooboobooo
gogboboboooooobboboooboobuoobbobbobooobooobonon
gobbobobooobooboobobboboobooboboooobobobonon
googooood
gboooobooobobbobooboooobbobooboobobooboon
0oooobo0oooobooboobo0oooooDO Mathewson and Winter 00 0O O O
gobobooboooboboboobooboobuoboobbobobobobobobon
gobooobboooos3gnoooboboonoooboboobuooobobooobad
goobobogoooobboboooboboboobobobbobooobbobonon
gobodobogoboobooboboboobbobboboboboobbooboood

5.3 OO0

gboooboboobooboobuoobooboboobooobooboobobonoo
gob20000000000000000D0DO0O0O0OODO0ODODOOOODbDODbOO0
goboboooboobooboboobobboboobooboooobobobonoon
000000000 (exclusive dealing) 0000000000000 OOOOOOODOO
0000000000000 000O00O0000O000O0000000 (common agency)
gobodbogobooobbooboobbobboobbobbooobn

5.3.1 00O ODOOOooon

0000000000000 0000000oo00 2000000 (manufacturer)(M1, M2)
0000000000000 0000000 (seller)(S1,52)0 100000000000
000o0o0oo0o0o0oboooo M1O0 S100M20 S200000000000000DAO
gobobooboooobboboooboboobobbooooboooobooboobo
gobl1boodopoogooboooboooooobooboooobobobooboolog
gobooooooog

0000O00DOOo000oOO0DO00bOO00O0100000DO0O00D 6,,i=1,2
000000000000 0000000000000000000000oOoooo?
gogboboobooobboboooboooboboooboboboobobboboon
o000oo000ooOoOo0ooODOOoOM:—S:0000000ODOO0OODOOOOODOO
0o0ob0o0o0booboobobobD0boUubUoDO sell-out contract OO DOODOOOO
gooobdobooobooboboboobououoobboboobooboobonoo
gobobobooobooboobobbobooboobobboboobooooo
goboboboooobooobuooooboobooobbobobooboobonoo

%5.5000000000000000000000000
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0000000000000000000000000000000000000000
0000000000000000000000

0Mi—Si0000000000000000000000000000000000
000 ¢000000000000000000000000000000000000
000000000 0uv(g,q,6;)—clg)00000(-)0000000000000000
00000000000« 000000000000000000000000000
oDoooo

Assumption 5.1

v(gi,qj,0;) 0 ¢ 00 0O strict concave (v;; < 0).
c(¢;) 0 ¢ 0000 strict convex (¢” < 0).4

Assumption 5.2

v;; O constant sign. O 0 v;; > 000 vy + 20,5 < 0.
Assumption 5.3 vy, <0.°

Assumption 5.4 v;y < 0.

Assumption 5.5 wvi1v92 — v12091 > 0.

Assumption 5.1 0000000 concavityd 20 00 00 00 O Assumption 5.200
0000000000 (substitutability), 0 O 0 (complementarity) 000000000
000000000000 Assumption 5.30000000000000000000
006,0000000000D0000Assumption 540000000000 6,000
000000000000 000 Assumption 5.50000000000000
000000000001. 0000000000 (6;,6;),j#:00000000000
2. 00000000 0f00fd0f0d0dddddddddddddUUUUgbLbobobobobo
gobobdds. bbb oobooobbooobbooobobooon
O000000004. 000000000 (output) ¢; 0 Si00 MiOODOOO (transfer)
zi=v(¢;,¢;,6;) 00000000000000000O0O0O0OO0OOOOO
0000000000000 0000000000000O000DO000O000O00S:0 ¢
0000 v(g,q,6) —c(g) 00000000000000000 100000

’U'i(Q’iv qj, 9’5) - C/(Qi) = 07 Z7j € {17 2}7] 7& i. (51)

(6.1)0000 Mi—Si00000 ¢ = qi(g;6:),4,j € {1,2},j#i000000000
0ooooO

O¢i _ Vi 0¢i _ _ _vig
0q; vii—c"? 0 vig—c’

<0,

“subscript i 0 ¢ 0 0000000000000
0000000 ve, 0 wve D000
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oo 8‘“ 0000000 v; 0000000 substitutability (complementarity) 0 0 O O

DDDD%<ODwWGMDDDD
DDDDDDDD%_@i(%@LHMJL%J¢iDDDDDDDDDDDDDDDD

—c (g7 (05,05)) + vi(a”™* (0:,05), ¢ (0;,05),0;) = 0,

(g7 (0:,05)) +vj(al (65, 60;), a7 (65, 0;), ;) = 0. (5.2)
ooo
8‘11'EX (’U]j—c )’Uig 8‘1]EX VjiVig
09; T (vii—")(vae—c")—vi2v21 ’ 99; T (vi1—c")(vaa—c")—vi2va1 "
dqiEX + aq]EX — (U]l ('U]J d ))UzB
00; 00; (vi1—c")(vaa—c")—v12v21 °

EX

Assumption 5.500 (v11 — ") (vea — ") —vigva > 0000 D o000 v; 000

dqz quX

0 0O O O substitutability [ complementarity U0 D O0O0O000O00OO0O0O +

0 vji — (vj; —¢") 0000000

5.3.2 UU00OO0OODLOOO0OOO0ODOOOOn

00000000000000002000000 (M1,M2)00001000000
000000000000000000000000000000 0000000000
000000000000000000000000000 (common seller) 10000
00000000 commonseller 100 Si=S1000000000000000000
00S2000000000

0000000000000000000000%(q1,q,61)00000000°(-)00
00000000000000000000000000000000000

Assumption 5.6
v9() 0 q1,¢2 0000 strict concave. (v < 0,05, < 0,vGv$, —vhe§ > 0.)
Assumption 5.7 v$(-) O constant sign.

Assumption 5.8 vg < 0.

000000000000 00000M:0000 (cooperation) 0000000 M:O0O
goo (non—cooperation)l]DDDDDDDDDDDDDDDDDDDDDDDDDDD
DDDDDD( *(01), ¢ (91))DDEJEJDDDDDDDDDDﬁxedfeeDDDDDDDD
DDDDDDDDDDDDDDDDDDDDDDDDDD output U0 O O0OOO0ODOOO

— (g€ (61)) + v (aF (01), 5 (61),01) = 0, i = {1,2},j #1. (5.3)

0000000000 ¢ =g(g;6,)000006

‘0000000000000D0 10000000000000000000D0D0000000M100
ooboooo0o M20000000000000O00O00DODDOOOOOOOOODDOOOOODOOOODDO
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, , c
94qi Y 9 _ _ _Vip <0
0q; vg—c”’ 001 vg—c” ’

%% Qppoooo vg 0000000 substitutability (complementarity) 0 0 0 00 O 00
9%: <0 Assumption 5.8 (v <0)00000

00;
00 (¢f (61),45'(61)) DODO DD
¢ _ (v](-’;—c”)vg—vgvf i {1 2}
901 — T (0T - e - —vGug T T U
Oqy + aq§ _ _(U%—c”)v%—v%v%—l—(vﬁ—c”)vgg—vglvfg j?é’é
001 06, (v =) (vS,—c") —v5vS, ’ )

Assumption 5.6 0000000000 (v§] — ") (wS—c")—vS%e§ >00000000
0000000000000000000000000000000000000000
0000 vfy =v5,vf; = v5h, v =05 000000000000 (vf; — ")vg —vfv5H =
(vjcj —vg —"v$ > 00 Assumption 5.6 0 0 vjcj < vﬁ 0 Assumption 5.8 0 0 0000
0 aqzc 0 aQ? a‘éj 0

a0, <Y a0, T a9, <V

000000000000000200000000000000000000000
0000000000000000000000000000000000000000
00000000000000000000000000000000000000000
00000000000000000

0000000053100000000532000000000000000000

O000Figure 5.3.1 000000

manufacturer 1 manufacturer 2 manufacturer 1 manufacturer 2
seller 1 seller 2 common seller
duopolistic competition monopoly
Exclusive Dealing Common Agency

Figure 5.3.1: U0 000000000 DLOO0O0ODLOOOODLOOOODOO
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54 D0O0OOOOOOOOOOOUOOOOOOOON

gbooboobbooooboboobboobbooo 20b00o0obbooobobobg
goboboobooboobobobooobooboooobobooboobobonon
goboobogboobobobboobooboobboobooboooo2004d
goboobogobbooboobobboboboobbobbooboooobooonog

goooboobooboobbobbooboobo20bb0obobo0obooobooo
gbobobobobobobobobbooobobobobooboboooboooDooo
gobobooboobooboobobbobooooboobooooboboboon
gobooobbooooooboboob2b00bbobob.00bbo0obbooobd
gobooboboobooboobooboobuoboboooboboooboobonoo
gogboobogboobobobbooboooboobboobbobbooboonog
goboboooboooboobbobooooboboobboboobobbobonoo
goboopooooooobobonboo

gogobooboobbodooooobobobboodoooobobbooooobooobobo
ood

1. 0000o0ooooooUoOoOoOoO(e()=0.)

2. 00000000000000O00O00O00DODO0O0O ;0000 d€{1,2}00
good

3.0000000p;=a—2¢ +cqj,j #1445 € {1,2}.
4. a>0; ¥V9;. b>0,b>2c> —b.

004.000000000000D0100000O0D00DO «0DO0ODO A ODOOOO
Uoboddoutputd 000000 2000000000000000000 outputd
gobooboooboooboobobobooboobobd

ooobooobooobL Mioooboooooo

v(gfX, q8X,01) = (X — 01)af X = (a — 01)aFX — L(aFX)? + cqf X gfX.
000S1000000000000000000000000000007
vC (gl ¢f, 0h) = (p§ —01)af +(p§ —61)a2 = (a—01)(¢¢ +4§) — 2 ((af)?+(a5)?) +2¢q{ ¢f
000000000000000000000000000 M1000008
v{ (¢, qf.01) = (0F — 01)af = (a— 01)af — B(af)? + caf af
0D000D00000000000 (output) 0000000000000 O00O00O00O

gobooboogooogobooboobbonoboood

00 S200000000000000S1000006, 06000000000

*000000000000000000000D0000000000n %UCDDDDDDDDDDDDD
goobooooboooooobooooobbo0oooOoobbO0obOobO0o0oDObOODbooDbObOobOoODDbDO
ooboooobooobbooooboon
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5.4.1 0O0OO0OO0DOOO

oQogoo

DDDDDD%:%W—0+QWJ:L2j#i
O0o0oo0o ( (91702) (91’0 )) (b(a 01)+c(a— 92)’ b(a—02)+c(a— 91))

b2 —c? b2 —c?

>0000000¢f (91,92)+q§X(91,92) a0t

2-2¢%)(a c(a— 2—2c%)(a c(a—
ooo pr =a— ("2 )((bze_lgz)b ( 02) pQEX =a-— (b7 =2 )((bze_ggz)b ( 01)

v

> 00000000005 (01,62) = §a?(6r, 62) = LG

> 000000000 000EX (0, 05)+vEX 6y, 65) = Uble=by)tela= 9%2%5%;—%)+da—&»ﬂ.

o 00000000000 0S100000
>00000000000¢ =$(a—01+2cq),i=1,2,j#i.
>000000¢7(0h) =52,i=1,2,5#1i.
> 0000000 (01)+q5(61) = 2¢C(61) = 2azt),
>000pf =a— %2,

> 00000000000 (6) = bfﬁwQ:Qﬁﬁ

DDDDDDDDDDDDVW%%*%(%VJ%%%

000000000000000000000000000000000000000
000000000000000°000000000000000000000000
00000000000000000000000000000000000000000
DDDDDDDDDDDDDDDDDDDDDDDDr% = d>(% ( Mpopoo
0000000000000000000200000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0D000000000000000020000000000000000000000
D@<®DDDO>—L—>—LDDDDD@>MDDD%g dg >0.00000
DO0D0OD0O0000000000000000000000000000000000
00000D00020000000000000000000000000000000
0000000000000000000000 (4,=6,)0000000000000
000000000000 Figure 5.4.0 0000
000000000000 S10 $20000000000000000000000
006, <60000000000000000000000000 $100000 6,0

‘00000000000000000000000000000000000000000000000
ooooooboo
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Q 1 2 3 4 5 Al
—— : exclusive dealing (EX)

---. :common agency (CA)

o000 (c<0
000000¢ =
(a=10,b=4,c= 41,0, € [0,10],6, =6, =50000)

~—

good o000 (e>00000

=

Figure 5.4.0: DO 0O0OOO0ODOOO

(a—0;+¢q;)0000000000000¢ = 3(a— 6 +2cg;)

87
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0000000000000 |9=6-6;, >00000000000000000000
O00oooooooooooo!to

5.4.1.1 0O00OO0OO0O0OO

D0000000000000000000000000000000000000
(@FX(01,602), aFX (01, 0,)) = (Ale=tifefazte) Nazboliel-bl)y NpopOOOO00000

00qf (61) = 428, ¢F(0,) = =22,i=1,20000¢F(6;) 0 [9|000000000(0 0
0000000000000 00000O0

Q1EX(91,92)=W, qF X (61,02) = %W;

_ —0,—16
¢C(00) = 4=, q(0) = A0

000000000000000000000000000000000000000
0000000000000000000000000000000 ¢=00000000
00000000000000000000000000000000000 (¢<0)0
01| > |0)7%? = @) popppooD000 M2-5200000000000
0000000000000000

gPX (01, 05) = qEX (1) = 52, X (61, 0) = 0.

|O0000000000000000000000000O00O0DO0O000O (e<0)
0000 (e>0)00000000000000OFigure 5.4.1 0000

000000000000 00D000D0DO0 finding facts D000 Facts0 O OO0
0 Appendix 5.A.1 000000

Fact 5.4.1.1: DO00O0O0O0OOOOODOODOO

a. 0|000c00000000000¢FX(01,02) > 5% (61,62),4°(01) > ¢F(62). D
000 |g=000000000000000000

b. 0| =0000c< 0000 ¢#X(01,62) > qF(0;)0c>0000 ¢FX(01,62) < ¢ (6;).
c. c00000D0ODD0MOOD0O00¢(0,)0000(900000 ¢%(8s)=0.

d. c<0000000000|9000000 ¢f¥%(01,0,)0000000 ¢FX(61,09) =0
000000 |A|000000e>000000000000 |A|00D0DDODOO

e.c< 000000 9000000000 <|9F**0000 ¢f¥(61,6,) 00000
0] > 10)0**00000000000¢%(61,6,) 000000
c>0000000 ¢FX(01,09),¢5%(01,0,) 00000000

YPFigure 5.4.0 0000000 |9 =06, = 6) 0000000000000000000000
6, =50, €[0,1000 0000000000000 (0<)]0] <5.
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—————————————————— qi(C1)
qLEX) Z4]™.,

qi(C1)
q1(EX)

q2(EX)

~.._di(C2)

: . : P o : : : : ai(C2
o 1 2 3 4 5 |thetal 1 £ 3 4 5 |theta]

— : exclusive dealing (EX)

----:common agency (C1, C2)

0000 (e<0)0000 0000 (¢e>00000
(a=10,b=4,c==+1,0, =5000000000)

Figure 5.4.1: OO0 0O0OO0O0OO

f.c>0000000(90000000 ¢FX(01,0) > ¢FX(61,02) > 0.

g c<000000000 ¢FX(61,60) >¢(6;). 000D DOFactsDO0O0O0ON0
D00000000 9 00000¢X(01,0,)0 ¢¢(61),¢7(6:) 00000000

h. ¢>000000000 ¢ (61) > ¢PX(61,65). D000 O0Facts0000000 |0
000000000 90000049 (02)0 ¢FX(64,62),¢8%(01,0,) 00000000

i.c<000000000D0000 ¢FX(01,6:) 00000000 ¢&X(61,6,) 00
O00000000O0c>00000000¢F%(601,6,)000000 ¢&X(61,609) 0
goooong

joe< 0009 <9y 0000001Y 000000 ¢¢(B)00000000
FX(01,60)000000000000c>0000000000¢%(0)00000
000 ¢¥%(6,,0,) 000000000000 c<00000 ¢FX(01,62) 0 ¢ (62)
0000000000000 00000000 @

Fact 5.4.1.1 00 0000000000000 0O0ODO0O0ODO0ODOO0O00a.0O0ODO
gobobobobooboooboboobobobuooooobbobooboobono
goboboobooboooboboboooboobboboobbobonoboooobooo
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gobobobobooboobobooobobobuobbooobbooobobobooo
goboboobbodoobooobbooobboooboboobbboooboon
gobboobooooobooboboooboobobboobobboboooboobonoo
gobooobobooboobobboboboobobobboobboobooon
b.0O0000OD00O0ODODDODDUODOODLODDODUODUODDODOODbUOUDDO
gobobobobooboooboooobobooboobobboboobobobonoo
oobobobobobobobuoboobuobobuobobUoboUubUunFigure 5.4.0 O
gobobboooooboboboobobobobboobobbobooboooon
gobooobogboobboboboobbobboo2000b0000b00bbOonn
gobboobbooooboobbooobobbobooobobbobooobboboon
goboboobooobooobooboboooboboobboobbooobobooba
gobooopoboobooobbooo
c.gbooobooboobooboobuooooooboobooboobobobg
gogboboobooooobooboboobobobba.0gboooobooboon
gogbobboboooobobobooboooboooboobonooobobobooon
gooooboboobobonobobbooboobonon
d.0b00oodbobboooooboboooboooboooboobobbooboboooo
goobobobooooboobobbbobooboboboooooboboobobon
gobobobooogbobobuooboooboboobobboobooboobonoo
gobobboooooobooboooooboboobobbobooobbobonoo
gogboboboboobooboooobobooboboobonooobbobooo
gobobbooogbooobuooooboobobboobobobooobbobonoo
gooooo
e.0J000000DOODO0OODOOO0ODOODOODOODODDOODODDODDODO
gogboboobooboobboboooboobobobobobonobobbobonoo
gogbobbooooboobuoobooboboboobobooboooobooo
gogboboboooboobbobooobboboobooobobobooboboobobon
gogoobooooboboobooboobobbooooboboboobobobonon
gogboboboboobooobobooobobooboobobbooobbobonoo
gobobooboooboboboobooboboobbobonobobbobonoo
goboboobooboobobooboboobbobobbbobobobboboboboo
goboobbooboobobbooboobbonoboobobd
f 0000000000000 OO0O0O0ObOODODOCOODOODODOODOODODODOOOO0
oboobbOoooOobbObbOOODbOO0ObO0ODbDOO0OObOO0ObOO0ObOOObOOn
gobobooobooboobbobooobooobooobobobooboboboboon
goboboboooboobobbooooboobobooboobobonooboobo
gobobbooooboboobooboobuobobooboboooboobonoo
goboobuooboobobbooboobobboobobbobobooboboboon
gooobobooobboobooboobobobooboobonooobobobonon



54. D0OU0ODOOOLODLOLOODObDOOODbDOOODO 91

gobodbogobooboboboboobobobboobbobboobooobg
eg.00gbobooobo0ooobobooboooobobobooobooboobooo
gogboboboobooboobooobbobooboobonobooboobooo
gobobobooooobobobooboobobboboobooboobobobod
gogboboboooobobobooooobbooboobobobobooboobonoon
gobobooboobobooboobobooboobobonoboobobooo
gogbobobooooboboboboobooobobbobbobooboooobonoo
gogbobobooooobobbobooobboobooboobonoboobbbonon
/00000000000 0DO0O0O0OO0DOOOb. ¢ d.OOOODOOODOOODOO
goboobooobooboobobbooo
h.OOOoooooooboboooooooboooboobooboobobooobo
gogbobbooooboobbobooboobboboobbobonoboobonbobon
goooboobooboobobboooboooooooobobboooobog
gogbobooboobobboboobobbobooobobooboboboboon
gogboboboboobooobuoboooboobuoboboboooooobobonon
000000D0O0O000ODO000ODOO0oo0DO0O0OOODb. e, £.OODODOOODOOOOO
goboopooooooobobooboo
iggdboooobooobobobooboobobooooboboDoboboooooobo
goboboobooobobooboobooboobuoboboobobooboobobon
goboboooboboobboboobooboboobbobobobobboobonoo
gobobobooobooboboboobooobobbobboobooboooobono
goboboooboboobobobooboooboboobobbobooboboobono
gogbobobooooboobooobobboboobobobobooboobooo
gobbooboogbooboobooboboobooboobooboboobonon
b cOODODOODODO
j;joobbobooobooboobobobbooboo0boobopobobooobog
gooobooobobboboobooboobuobobooboboooboobooo
goboboobobboooboooboboboobbooobboobbboobobooon
goooboboobooboooobooboobooboobonoboooobonoo
gogoboboboobobbobooobooboboobobobooboboboboon
gobobboooboobobooboobobbobobboboooboobooo
gooboboboooooobboomoooobbboooooboboooobooooon
goboboobooboboboboboobobooboboboobobboboon
goooboobobboboobooboobuoboboobobooboboobboon
goboooboou
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5.4.1.2 000000000

0000000000000 0000000000000000000000000
O0D0000000000000000002000000000000000000
0000000000000 00000000000000000000000000
D000000D0000000000000D000 QUODO0O0O0OO00000DO00O
DDDDDDDDDDDDDDQEWmﬁgzq?ﬂ&ﬁ@+¢”wh@):@$£@ 0

C

D000000000000Q%(6:) = qY(61) +¢5(61) = 245 (61) = ;&,QW 9) =
qf (62) +¢§ (62) = 2¢C(62) = 2=l o 0O Q(6,) D 1900000 DDO0A D00

gobooobooobbonoboon

If ¢ < 0 and |9|<|9|Exz—w,orc>0, QFX(61,0,) =
If ¢ < 0 and 0] > |0]07%, QF¥X(61,02) = ¢EX(6:) = 5.
Q°(01) =248 (1) = Zy3,
QC (6) = 245 (6) = 2o LoD.

92) 2(a balz |9|

| 0000000000000 0000000O0DOO0O00ODO0ODO0OO (e<0)0O
OO0 (e>0)000000000000OFigure 5.4.2 0000

Q(C1)
Q(C1)
Q(EX)
Q(EX)
a T T T T Q(CZ) 0 T T T T Q(Cz)
1 2 3 4 A [theta] 1 2 3 4 3 [theta]

- exclusive dealing (EX)
----:common agency (C1,C2)

0000 (e<0)0000 0000 (¢>0)0000

Figure 5.4.2: DO 0O0OO0O0ODOO

Fact 5.4.1.2: DO0OO0OOO0OODOOOOOOO
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a. 0000 |A|000c00000D000000Q%#,)>Q%H)00000 |6 =0
ooooooo

b. | =0000c< 0000 QFX(61,60:) > QC(H:)0c > 0000 QFX(01,6,) <
QC(6;).

c. c00DDO0DODODOWDODODODO Q%A,)0000A00000 QY(H,)=0.
QFX(0:1,0,)000000c¢>000000000e<0000000000D0O0O
000000000 c<000 QFX(A1,0,)0 Q%(6,)0 10000

d. c0000D000000N 00000000 < QFX(01,6) < QY6,). 000D
c>000 QFX(61,0,)0 QY(6,) 0 10000

e. c0000000000QEX(6,,6,)00000000 Q°6Y,)000000000
ooooo

gobobobobooobooobbobboobobooobobuobbuoobbbtdangn
gobobobobboobooooobooboobobooobobooop. bbb booboO
gobobboooobobbobooobobobobooobbobooboboobbbonon
goooooobobboooodgob. bbb booboobbDoboooobboooo
gogbobbooobboboboobbdbe.0000bbDObDbOODOODOODO
gobobooobooobobboboobobboboobobonobobbobonon
gobobooobooboobboboooboboobbboobobobooobobobonon
goboboooboooboboooobooobobooobobobooboboboboon
ooodd.obbooogbobobooboobobboobobboooobooooboo
gogbobboooobobodoboobboobpooooobonobooboobonoo
goboboobbdbbe.000bobo0obDbO0O0obO0oOobObOo0ObDDbOO0OO0ODOOn
goooobooobooobooboobboboboboooboooooobooobogd. e d
gobobooobooobobooooboooboboooboboboobobboboon
gobobobobooboobobbooobobobbooooobooboobooobog
gobooboobbooboboobobobbonoo

5.4.1.3 00000

000000000000000000000000@pFY,pfX) = (a—E=20le ) beazt),

b2 —2c2)(a—02)—bc(a—0 —0; . -
o — C2Ah)bde=t)y npOD0000000000pf(6:) =a-5%,ij=1.2,

0000p§(6)0 pl000000000(A 0000000000
If ¢ < 0 and |6 < |g|57° = CEAa=0) "1 ¢ >

PEX(01,02) = o — L0l X (g, ) — o — (E=20 b 0720

If ¢ < 0 and 0] > |6]5%,
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pPX(01,02) = pPX(61) = a — S, pFX(61,0:) = 0.

40— 85, 9000 — - 20

|D0000000000000000000O000O000O00ODO0DO0O0O (e<0)O
000 (e>0)0000000000000O0OFigure 5.4.3 0000

P2(EX)
] A p(C2
10 . PC2) | o ]
-
051 - "
e p(C2)
.
9 -
- P2(EX)
PL(EX)
PL(EX)
0 1 2 3 4 G |theta] ] 1 2 3 4 5 |theta|

- : exclusive dealing (EX)
----:common agency (C1,C2)

0000 (e<0)0000 0000 (¢>00000

Figure 5.4.3: OO0 0ODOOOO

Fact 5.4.1.3: DO00OUO0OODOOOODODO

a. 9|000c00000000000p¢(6;)<pf(0:). 00 9|0000000 >0
000000 c<000 16 < |05 000pFX(6:1,60:) < p5X(61,60). 000D
fl=000000000000000000

b. 0| =0000c<0000 pEX(61,0:) < pf(0;)0c>0000 pEX(61,0:) > pf ().
c. cDDDDOODOONODOOOOO pf(h)0000

d. c< 00000000009 000000 pkX(6,6)000000000 |9 >

BIF** 00000 pEX(61,6,) =00000¢>0000000 |9000OOO0

p¥X(6,,6,) 000 000000000000000
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e. c<000000 900000000 pIX(01,6,) 00000010 <|0g**000
00000000000000000000d.00 p§¥X(61,6:)0 |0 <|9)5**00
0000000000000000000000Me>0000000 pFX(8y,6,)
0000pkX(6,,6o) 000000

f.c<00000009 > 05?0000 pFX(61,60) =pS(61). c>0000000
0|0 000000 pFX(01,02) > pf (02) > pEX (61, 62) > pf (61).

g. c< 000000000 pfX(01,09) < pE(0:), pFX(61,02) < pf(6:). OO DD
OFacts 1000000 000000000 (|900000pEX(01,60)0 pf(6:)
ooooo

h. c> 000000000 pf(01) < pFX(01,09), p¥(02) < pFX(01,05). OODOO
OFacts 0000000 000000000 (A00000p%(02)0 pEX(61,602)
00000

i.c<0000000J9<|Ag¥*0000 9000000 pPX(61,6,)000000
00 pEX(0,,0,) 000000000000c>00000000pF%(01,6,)000
00000 pkX(6,,0,) 000000000000

joc<00000009|00000O0pY(A) 00000000 pEX(6,,6,)0000
D0000000ce>0000000000p¢(02)00000000 p&¥X(61,609)0
D0000000000c>00000 pFX(61,0,) 000000 pf(h) 00000
D00D0000000pf(9:)0000000

oooboo0oobogboobobFacts 0000000 ODODOODOODOODODO
gogbobboooboobooboboobobbobbobobooobooboonoo
goboobogooboobboobbooboobboboobooobod

54.1.4 00000O0OO

2000000000000000000000000000000000000000
000000000000000000000000000v2X(6;,62) = 242(61,6s) =

b(b(a—0; —0;))?
(Ma—fore®) 0000000000000 00C(6:) = 52e3(6:) = S8k vC(61)
D90000000000000000000000000000000000000
00 qi(0;) = g2(6;) 000§ (6;) =0§(6;). 9| 0000000000

Ifc<0and |0 < |9|EX2 W, or ¢> 0,

2 2
EX (9, 0,) = YQHNa0)dol® - yEX (g, g,) — Wrola 0y 00

If ¢ < 0 and |§] > |6]5%,
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PRY
(a 2z1) : UQEX(el, 92) —0.

o X (61, 02) = v (61)

—0,)2 —0:1—-10))2
vf (01) = S, oC(0) = el

|00000000000000000O000000O0O000O00D00O000 (e<0)
0000 (e>0)00000000000000OFigure 5440000

v(C1)
V1(EX)

v(C1)
V1(EX)

: V2(EX)
o 1 2 3 4 5 theta] - 1 2 3 4 5 thetal

- : exclusive dealing (EX)
----:common agency (C1,C2)

0000 (e<0)0000 0000 (¢>00000

Figure 5.4.4: OO0 DODOOOO

Fact 5.4.1.4: 0000000000000

a. 0|000c00000000000vC(01) >0 (0a), vEX(61,02) > vEX(0y,65). D
000 |9=000000000000000000

b. |#|=0000c00000000000vEX(6,60) <o (6;).

c. 0000000000 O00D00O0C(f)0000/0|0000000 vC ()=
0.¢>0000 <0, <|0l* 0000 v8X(61,6,) 000000

d. c<0000000000000000000016] > [0]5%2008X(61,6,) =000
O0c¢>000000000000000000000

e.c<000000)00O00OOO0O0vEY(61,6,)00000000<|0lp**000
00000000000000000000c¢>0000000 vfX(64,6,)000
oDoooo
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f.c<00000000 >0 0000 vfX(61,02) > vC(01). ¢>0000000
0| 0000000 vFX(61,09) > vEX(0y,05) > 0.

g c<000000000 vfX(01,02) <vf(#;). 00DO0DOFactsDO0O0DO0ON0
000000000 9 00000vEX(61,60:) 0 vf(6:), vF(/) 0000000

h. c>000000000 v (61) > vFX(01,6,). 00000 Facts0 0000000
000000000 90000008 (62) 0 vEX(61,609), vEX(61,6,) 0000000

i.c>00000000000000000 vfX(61,0,)00000000 vFEX(0y,6,)
000000000000c<000 | <95 0000F%(61,6,) 000000
vEX(01,6,) 0 0000000000000 v8%(6,,6,) 0000000000000
00 ofX(6,,6o)0000000000000O0

joc>000000019|000000 vf(6) 0 v8X(01,0,) 0000000000
vC(6:) 0000000000 v8X(61,0,)0000000000000c< 000
0] <10)0*? 000000000000 v¥X(61,6,) 0000000 v¢(6,) 0000
000000000000000000000000000

vEX(9,,6,) 0000000000 Y(%,) 000000000000000000
ooooo

Fact 5.4.140000000000000a. 00000000DODO0OODOODOODOODO
goboboobboooboobobboobboboobbobboboooboobbbonn
gobobooobooboobobobooobobobobobooboboboooobonoo
goboboooboobobbooobooobobooobbobooboboboboon
ooOb.0O0O0OD0OODDODODOOOODLDOOOODOODLOODOODOODOODOO
gogbobooboobobbobooobboboobooobonoboooobonoo
gogbobobooooobobobooobobobobboobobooboooobonoo
gobobbdtdcec.0gbbO0ObDbO0O0OO0O0OO0ODDOODOODLDDOOODbDOOOODODO
gogbobooobooooboobobbobooboobbboooobobobonon
goboopoogoboobba.0goooog

d.0boooooboboobooooooboooboboobooooDooboDoboooo
gobobobooooboboboooboobobboooob obbooboobonon
gooobdoobooobobobooobboboobooboooboboooobooo
gogbobooboboobobboboobooboboooboobobooboobog
gobobobooobooboobobboboooobooboooobobobonon
gobobooooboboboobobobobbobobibbe.0b00ooboooonDonOoO
gobobobobobbobooooboobobbobooboobooboboobog
gogbobobobooboodoboobobbobooboboobobooobonoo
googooood
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f 000000000000 DOO0O0O0OO000DOO00OObOO0ODOOODOO
goboboobooboobbobooobooboboobooboboooboobooo
gobobbooooobobboooobooobobbobboboboooobonoo
goboboobooboobboboooboobobooboobonooobobooo
goboboboboobooboooobbobobbooboboobooooobooo
gobobooboooboooobooboobooboobonoboooobooon
gogbobooobooobooboobboboobooboboboobooobonon
goboopoboobobooboboboboobobobboobboobooon

e 00000000 bOO0DOO0ObOoObObDO0obObOO0obDOo0boooOoobooboOoDbag
gogbobooobooboobboboooboobobooooboobobbobonoo
00000000 0DO0O00ODOObODOO0OOb.c.e. £.0000DOD0O0OOODOODOOO
gbooboooboobpoboooobobooboboh. 0bb0obOobooooboob O
gobboobooboobooboobobooboobooboobonobooooboonoo
O0D0O000O0Ob. c. e. £.O000000DOO0ODODOOOOOODOODODOOODOOO
goboooboboobooooboobod

i.jjo0dboobooboboooobooboboobobooooobL 200000
goboboooui.ogboboogoooobodooboboboooogoobooo
goboboboobobooboboboboobobooboobobboboobobobonoo
goboboobooboobboooboooboboobbobonobobboboon
gobobobooobobobooboobooooboobooboobooooobon
goboboobooboobboboooboooboobbobonobobboboon
gobobbooooboobboboooboboboobbobooboobobonon
gobobboooobooobol1obbobooboboobonooobobobooo
gobobobooobooboboboobooboboobobbobooobobobonn
goooboboooboboobdoboboobobooboobobboboooboobonoo
gobobooooobbooboobobooobobboobobooboooobonoo
gobooobooboboboon

goobj.obooboobobooogbobogobobooboooobbDoDooboOoo
gobobooboboboboobdoboboobobooboobobbobooobooooo
gooboobooobboobooobboobboobobooobbuoooboobbooobg
gboobobobbooooobobboooobooboooboobobonooboobonog
gobobobobooboobuoooobobboboobbobbooobooooo
gooobooobooboboobooboobuobooobobbobooboobaon
gogbobboooobobobboooboobobboobobbobooobobooon
gogooboobooboboboooboboboboobobbobooobooboonon
gogbooobbooobbuooboooboooboobbobboobbobbooon
gogbodbogoooboobooooboobuoobooobooboo20bO0o0on
goobobooboboobooboobuobooooboobobobobUoooOi.obo
goboboobooboobbooobooboboobbobonobobboboon
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gogooboobooboobooboobobboboobooobobboobooo
gogbobobooobobobooboobobobboobobb 2000000000
gooobooboobobbobooboobobboooboobonoboooobonon
goboboboooboboobobooobooooboobobboboooboobonoon
goboobooobooobbooboboobboboboobbd

5.4.1.5 0O0000O0O0OO

2000000000000 DO0O00O000ODODOOOOODODOO0O0ODODODOOOO0
ogboboooviooobooooobgoooobooboobuoobobooboobooo

00 VEX(01,0) = o> (61, 02) + 05X (01,02) = b[(b(a_elHC(Q_QQQ();,);:LS)(S_@QHC(Q_QI))2]- 0

DDDDDDDDDDDDDVC@):mwa:($@3xwwgm\mmmmmmmm
0090000000000
If c<0and |0 < |9|(];3X2= w,orc>0,

20, 2_ 20 2, 2 2
VEX(91,92) _ b[2(btc)"(a—01) 22(1(7;6_)Cgf)12 01)10]+(b"+c7)|0]7]

If ¢ < 0 and |6] > |0]5%7,

VEX(0),05) = vEX (0y) = (@5,

2 2
V(o) = G5, vO(h,) = L

000000000 2000000000000000000O0DOOO0O0ODODOO
(c<0)0000 (e>0)000000000O0ODO0OOFigure 5.4.5 0000

Fact 5.4.1.5: DO 0O0O0O0O0OOOODOOOO

a. 9|0000000000000 VY#,) >V9e)d =000000000
VEX(6:,6,) < VE(61).

b. c00000D000D00WOD0O000OVY(H,)0000A0000000 VE(hs) =
0.¢c>0000000VEX(6,,0,)000000

c.c< 00000000000 (9 000D000VEX(9,6,)00000000
0< |0 <|of**0000D0000000 VEX(9,6,) 000000000000
O0000Facts00 c0000000 (9|0000000VY(6,)0 VEX(6y,609)0
0ooO

d. c>00000000 000000 VY#,)0 VEX(0,6,)0000000000
Ve () 0ODODDODODODODO VEX(9,6,)0000000000000c<000
] < |9|f**0000000VEX(6,0,)0000000000000000000
Ve(h,)DODDO0D00000000000000 VEX(A,6,)0000000
00000000000000000000000000000000



100 gsb DOOO0OoOOobObOOoOoboon

V(C1) V(C1)

V(EX)

- V(EX)

o 1 2 3 4 Bltheta] - 1 2 3 4 B thetal

- : exclusive dealing (EX)
----:common agency (C1,C2)

0000 (e<0)0000 0000 (¢>0)0000

Figure 5.4.5: 0O 0OO0OOOO

Fact 5.4.1. 5000 000000000000 O0Fact 541 400000000000
gbobobooooooboboboboboboobooooobobobooooobobo

5.4.1.6 0DO00OO0OOO0OO

goobobobbooooboobuobobbobobobooboobooooobonoo
goboboooboobooobuoooboobobb200bbb0o0obo0oboboon
goboboobobboooboboooboboobobooooboboobbuoobobboon
gogboooboboobobobboobod

p=a—5Sqa+ce,  pr=a-—5q¢+cq;
a>0;Vv0;. b>0,b>2c>—b.

Oo0o0000ooooooooooooooooooi!

0

Q? 92 b
C&ﬁﬂ%—é m@ﬂ%h+1;m@%%@—ﬁﬁ—%ﬁ—ZM%“%£ﬂ~®®

oobooboooboobgos4arsbbobobobbooboobooobooogoo
0000000000000 0000000000 e >0000¢<0,0< 10 <

NO0p0DDO000000000000000000000000000000000000000
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MEWJMEW&ﬁgfg( (mﬁgVDDDDDDDDDDDDDDDDVEWmﬁgz
EX (01, 02) + vEX (01, 05) = 5[(¢FX(01,02))2 + (¢FX(61,62))?. DD OODOOOOOOO
DDDDc<0\ﬂ>wﬁxﬁmvﬂﬂﬁﬁg_vmgﬁ) bgfX ()2 DooooOO
DDDDDVWWQ@@:§@1+@)DDDDDDDDDDDDDDDV@WQ@@:
2058FX(q1,¢2). 0OOD0OOO00OD0OO0DOO0O00 2000000000
00000000000000000000(6;)=%%(¢5(6:))2000VC(6;) =
b22((¢F (6:)) + (a5 (6)%). 00T V(a1 ) = 2452205 (q1,¢2). DO DO (¢<0) O
0000 (¢>0)000000000000000020000200000000000
D00000000000000000000000000000000000000 2
D000000000000000
O0000000000000000000000000 (6,,6;)0000000000
)|D0000000000000000000000000000000CSC(6,)0 16
Doooooo
Ifc<0and |0 < |9|EX2 %, or ¢> 0,

CSEX (9, 0) = b[(b(a—01)+c(a— 042()())z +C(zb)(;z 02)+c(a=01))%] _
b[2(b+0)*(a=01)*—2(b+c)* (a—01)[0]+ (b7 +c*)|0]*]
4(b 2)2

If ¢ < 0 and 0] > |0]5%,

CSEX (0,0,) = LoEX (gy) = L),

(92) bla—01— |9|)z.

Vc(91) _ b(a—«91):z 050(92) = 2020

2(b—2¢)2

CSC(0,) =

_b _b_ v
2(b—2¢) 2(b—2c)

000000000 2000000000000000000O0DOOO0O0ODODOO
(c<0)0000 (e>0)000000000O0ODO0OOFigure 5.4.6 0000

0oobob0ob0ob0ob0obUubU0bUbUODFigure 545 0000000000
goboobooobooobobooboobboobon

Fact 5.4.1.6: 00 000000000000
a. 9|000c0000000000CSY(61)>CS%6)00)=00000000012

b. c 00000000009 DO00D0D0O CSC(H,)0000(9 0000000
CS%(0)=0. c>0000000CSHX(h1,6,) 000000

c.c< 00000000000 (97 D000D0CSEX(6,,6,) 00000000
0< 10 <10 00000000000 CSFX(6,,6,) 00000000000
000

2opoooo vEX(0,,6,) < VC(e) 0000000 000000000000 CSE¥(81,60:) < CSC(61)
000000000000
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CSs CS
2 [ —- CS(C1)
iy
15 R AN
A
15 9 t CS(EX) 1o § %
: 5,

L T cscey | M,
124N :

1 h :

, ' 51
og ] ‘\\ E
05 | \‘“SS(CZ) : 4
0.4 H‘x E
] e, =] CS(EX)

oz H-""':--.._____‘ —

o 1 z 3 + 5 |theta| o 1 z ] + 5 |theta|

- exclusive dealing (EX)
----:common agency (C1,C2)
o000 (e<0)000O o000 (e>00000

Figure 5.4.6: U0 0O0O0OODOO

d. c>000000 CSFX(61,0,) < CSC(01). c< 0000 CSEX(61,60,) 0 CSC(6)
D000000000000000000

e. 0| =0000c< 0000 CSPX(6;,0;) > CS%(0,). 000 d.00c>0000
CSEX(0;,0,) < CSC(0;) D000 MO0OFacts00 ¢>000 (A|000000O0
CS%(6,) 0 CSFX(61,6,) 00000

f.c<0,00]>0[0**0000000 CSEX(0,6:) > CSY(62). 0 < 0] < |0]5*2 D
oddoooooooooooooo

g.c>0000000A000000 CSYH,)0 CSFX(6,,0,)000000000
0CS%6,)0000000000 CS¥X(6,,0,)0000000000000e¢<0
00 |9 <|9y**0000000CSP(6,,6,)0000000000000000
000CS%0,)000000000000000000000 CS¥X(61,6,)000
000000000 CS%6,)00000000000000C0S%(6,)000000
00000

Fact 54.1.6 000000000000 0O0OO0O0OO0OOO0ODODOOODLOODOOO
ogooboooboooooboboboobbo d.boooboobooobboobobboooo
gogbobooboobobobobooobbboooobbobooooboobooo
gogbodbdbe.0dbboooobbO0obDbOoO0OO0ObObODDOODObDDbDOnDD
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gobodbooooboobooboboboboobobobbooboobobobboon
gooobobobobooboboooobboobbooooboboobbuoobobooon
goboboboooobooboooooobobbobooobobboboooboboa
gogbobbobooboooboooobbobonoboob 200bb00b000obon
gobobooboobooboboboooboboboboobobbobobobobonon
gogbobobopooobobbobooboboob2b00b00bobbOo0oboob1d
goboobooboboboboobbobobd

f 000000000000 DOO0O0ODOO00DODOO03000000b0DOOODOO
000C0o0Oof.00000D00000OO000OO0O00bOO0O0ObODOODOOOOoODOO
gobobboooobobbobooboobobooobbobooboobooobonon
gobobboooobobbobooobobbbobooboobooboobooon
gogbobooboobobboboobobbobooobobonoboboboboon
goboboobooboobobobooobobobobobooboboobooboobonon
goboboobooobobooboobobooboobobonoboobobooo
goboboobobooboobooboobobbobobobbboboooboobonoon
goboooboobboboboon

g 0O0O0UOOoooooob d.0bO0b0oboooboboooooboDoooLDobOoDo
gbobobbobobobobobooooboboboool. obobooooboonog
gob2 0o0oo0bOo0obooobobobs. boogbooooboobo3spbboobooboooond
oobobobgobooobgoooobogoouooboboobobobooobobooo d
gobgobobopoooboobboboobooobbobobbobooboobobooo
gogboboobooboobboooobboboboboobboobobobobobonon
gogbobboooboboobooboobooboboobobboboo3gobonoon
gobooboooobooboobobbooo

5.4.1.7 O00OU0OOOOO

Oooooooooooooobooooooooobooooooboooonoooooon
0000000000000 000oO0TSO000o0orsS(6y,6;) =V(01,02)+CS(60,,602).
54.1.50 54.1.6000000000000000000YODOO0O0OOOOOOOO
000000000 TSC6)0 90000000

If ¢ < 0and |0] < [0]7%° = (+C)(a 99 or ¢ >0,

TSEX (6, 6,) = LUl adtelefe tio-to) el
3b[2(b+c)? (a—91)z—2((b—';-c) (a— 01)|0]+(b>+c*)|0]°]
- )

—cC

If ¢ < 0 and |6] > |0]5%7,

2
TSEX (0, 0,) = 2ol
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_ _ 2 _ L R

|000000000200000000000000000000O0O0O0O00O0O
(c<0)0000 (e>0)000000000O0ODOOOFigure 5.4.7 0000

TS(C1)

TS(C1)

| TS(EX)

TS(EX)

¥ 12 T

T T
1 z 2 + s |theta] o 1 z 2 + s |theta

- exclusive dealing (EX)
----:common agency (C1,C2)

0000 (e<0)0000 0000 (¢>0)0000

Figure 5.4.7: DO 0O0OOO0ODOO

gobooboobooogbobobobboooboobobooobooobobobonon
gogooooo

Fact 5.4.1.7: 00 0000000000000
a. 0|000c00000000007TS%9,)>TS%0)0|9|=000000000

b. c00D0DOO0O0ODWODOO0O0ODOD TSYG)0000 0000000
TS%0y) =0.c>0000000T7TSEX(61,6,)000000

c.c< 00000000000 (9F**)000000TSPX(6,,6,)00000000
0<0 <0000 0000000 TSPX(4,,6,) 00000000000
ooo

d. c>000000 TSEX(0y,05) < TSC(01). c<0000 TSEX(6,6,)0 TSC(6)
D000000000000000000
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e. 0|=0000c<0000 TSEX(0;,0,) >TSC0;).0c>0000 TSEX(6;,6;) <
TS90;).0000Facts00 ¢>000 (9|00000007TS(6) 0 TSEX(64,09)
00000

f. c<0,10 > 0|7**0000000 TSPX(61,6,) > TSC(62). 0< 10| < 9|7 * 0O
0000000000000000

g.c>0000000(9 000000 TS%)0 TSEX(01,60,)0 00000000
07TS%0,) 0000000000 TSFX(0,,6,)0000000000000¢<0
00 |9 <|9f**0000000T7SPX(6,,6,)0000000000000000
0007s%6,)000000000000000000000 TSPX(01,6,)000
000000000000000000000000000000000000

Fact 5.4.1.70 0 Fact 5.4.1.5 0Fact 5.4.1.6 D00 000000O0O0O00O0OO0O0OO
goboooooobooooo

di0obooodoooobobooboboooobooobbooooboDooogbo
gobobpoboboobobobooboobooboobbobbUbe.0000bOonOO
gobobooboooobboboobobboboobooobobbobboobonoon
gobobobooooboobbobooobbbboooboboobooboobonoo
gboboboopooobobbobonoooooboobobooboboboboooo
goboboboboooobonoboobobooboobobb 2000000000
goboobooobooobobobobooboobobd

f 000000000 0DOOO00DOO00DOO00ODOOO0OODOOODbOOOODOO
gobobboooobobobooboobobobobooobobooobooobooo
gobobooboobooboboboooboboobbboooobobooobbobonoo
gobobooboobobboooboooboboobbobooboboboboon
gooboobobobobobobobobooobobooobobobobooboboo
gbooobooooboobooboobobooboobobboooobooooon
gobobooboooobboboooboboobobbooooboobooooo
gobobboooooboboboooboobbobbooooboboobooboonoo
gobobooboobobooboobobooboobobonoboobobooo
gobobooboooboobobooboooboboboobobbonoooboobonoon
goboooogooog

g UOUOOooobUonouonbo d.0O0000bO000 g.0O0DODOODDLDODOODOO
goboboooboobobboboobobbobooboobobooooobooo
ool gbobobooooobobobob2. 0bo00bobobooboobooobog. bbooo
gobo3opooobooobonobobobbbobooboobonoboobobonon
gogbobbooooboboboboooboobbooboboobooboobonoon
gogbobooboobooobobooboooboobboboobbobonoboooobonoon
gobooboooooboobooobobgd
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5.4.2 UJU00O0OODOOOOOOOOOOOO0

000000000000 finding facts 00000000000 O0ODODOOOODO
gobooobobooboobobobobooboboobbd

Proposition 5.1. 00000 0O0O0O0OODO0O0OOOOOOOOODOO

gobobboooobobobooboooobuoobboobooooboooboon
goboboobooboobboboooooboboobbobonobobbobonoo
gooond

Proof. Fact 5.4.1.40 d.00000 O

Proposition 5.2. 0000 0OD0O0O0OODO0O0OOO0OOOOOODOO

gobobboooobobobooboooobuoobboobooooboooboon
goboboobobogoubobobooobbobooboobonoooboboboon
ggod

Proof. Fact 5.4.1.40 d.0 £ 00000 U

Proposition 5.3. 00000000 OO
goboboboooooobobobobooboboboobobobobobobooo
goboooboboboboobobobbooboobboobooobooobad

Proof. 00 Proposition 5.1. 0 Proposition 5.2. 0 Fact 5.4.1.4000001(9|000
goooooooooood ]

Proposition 5.1. 000000000000 0OO0O0OODO0OODO0O0O0OOO0O0O0OOO
goboboobooboobboboooooobooboooobboboboboobo
oooboobo0oooobooboobbooboboo0bobbo0oU0bUUUProposition
5.2. 000000000000 DOOOO0O0O0ODDDDOOODbObOOO0O0ODDD O oDD
gobobooboboobooooboboobobboooboobonooobobobooo
goboboboboooobuooboobobooboobooooboooobonoo
gobobobooobboobooboobobboboobobooboobobonon
ooobooboobooboobbooboobooobuobboobbUoo0oUgbOUProposition
53.0000000000000DbO0ObLObOO0bbOO0ObDOobDbOobOOobOo0bOoDbDOoOn
goboooobooboobod

goboobogoboobooooboobbobbooon



54. D0OU0ODOOOLODLOLOODObDOOODbDOOODO 107

Proposition 5.4. 0000000000 O0O0O0O0OO0OOOOOODOO
gbooobooobooooboobuooboobobobooobooboobonoo
goboboboooboboobooboooobobbobooboobonoboboboog
gobooboobpbooboobobobbonoboobbooobd
gboooboobooobobooboouooboobooobooooboobooo
gobobobobooobboobooboooboobboboboobooboobobooboag
gogboboobooboobobobooobobooboobobobbooobobobonon
goboobogboboobbobboboboobbobboobooobooonog

Proof. Fact 5.4.1.60 d.0 e., £. 00000 O

Proposition 5.5. 00000000 0OODO0O0O0O0OO0OOOOOOOO
gbooobooobooooboobuooboobobobooobooboobonoo
gobodboooooboobobobbooboobbobboobboobd
gbooobooboooooboobuoobooboboooobooboobonoo
gogbobboooobobboboooboobobobooboobooboobooo
goboobogoobooboobobbonoboobbobboon

Proof. Fact 5.4.1.60 d.0 b.,c.,e. 00000 O

Proposition 5.4. 000 000000000000 0O0OO0OO0ODOODOODODOO
goboboobooboobbooobbobooboobobobobooboobon
goboboboboobooooboboobobboboobobooboobobonon
goboobogboobbobboobooboobobobbooboobobbonoo
gogboobogboobobobbdooboobooboboo2b0b0b0o0bOoOonog
gobobobobooboboobooobobobboboobooboobobobod
gogbobboooobobobuoobobobobobobobbbonoboooobonon
gogbobboooobobbobooobobooboob2b00bo0obbbonn
gobl1goooobobooooooobooobobboobobboboooobbbonon
gogobopoooboooboooobbobooboobooboboobooobonon
goboobogobooboboboboobobobbonon

Proposition 5.5. 0 000000000000 O0O0O0OO0O0O0OO0ODOOODOO
gogboboooobooboboboboboobooboboooboboboobooboa
gobobooboobobbobooobbobobooboboboooboobooo
goboobooboobooobuooobobobbboboobboboboobboboon
gobobooboooobboboobobbobobbobonobobbobonoo
ggod

gboboodbooooooboobbooobon

Proposition 5.6. D00 000D 00O0O0ODO0O0O0O0OO0OOOOOOOO
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goobogobooboobooooboobuooboobobboooboboobooobooo
gogbobobobobobooboboboobobobooboobonooobobobonon
goboobobooboobobboboboobobobboobboobooon

gobogobooboboooboboobooooboobooobooooboobonoo
gbooboboooooobobonooooobobooooobobobobobbobo
goboboboboobooobobooboboobobooboobobobooboobo
gobooobbooboobobobboobbobbooboooboobooooon

Proof. Fact 5.4.1.70 d.0 e., £ 00000 O

Proposition 5.7. D00 000D 0O0O0OODO0OOOOOOOOOODOO
goboobobooboobooboobonoboobobboooboobooboonoo
goboooboboboboobobobboboboobbooboonoooobooog
gobobboboooobooboobuooboobobboboobobooboobonoo
gogbobooboooobobbobooobbobbooboboobooboobonon
goboooobooboobobobbonoboobboobooooon

Proof. Fact 5.4.1.70 d.0 b.,c.,e. 00000 O

Proposition 5.6. [0 Proposition 5.7. 00000000 O OO Proposition 5.4.
O Proposition 5.5. 0000000000000 000000OOOO0OOOOOOO
000000000000 0000000D00DO000D00000O000DO00O00O00DO000
00o0od0oboooooobdodUoyp10100000D0D0OD0DDODOOODOO0ODOOOO
0ooooboooooo300boonobonoooobooobooboobooo
Jooooooboobbooooobooobboo30b0o0oobb 3oonoooon
000000000 DO00O0DO00O0bO0oOO0DO00O0

0000000000000 0D00DO0DODO0D0O0DODO0DO00ooDOooOooOoDOon
0o0ooooood

Proposition 5.8. 00000000 0OOO0OOOOOOOODOO

gooobobobobbooooobobbbbooooooobbooooooooobo
gobobooboooboboobooboobobboboobbbooboooobonoo
gogbobboooobobbobooobooboboobooboboobobooon
goo

Proof. Fact 5.4.1.60 c.0000O0O U

Proposition 5.9. 00000000 0O0OO0OOOOOOOOOO
gobooboobooooobobooboooobboboooooobobobonoo

gogbobobooobobobooboobobbobooboboobobobobonon

gobooobbooboobobobboobbobbooboooboobooooon
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Proof. Fact 5.4.1.70 c.0000O0O U

Proposition 5.8. ] Proposition 5.9. 000000000000 0O0OO0O0OOO0OO
gooobbooobobobonooobooboobobooboboboboboobo
gobobooobbooobboboooooobooooboboobboooobooon
gobobobooooboobuooboobobboobooboboobobobobon
gbooboobooboboboboobbooobobobbobobobboobobobobo
goboboooboooobboboobobbobooboobooobobobooo
gobboboboooboboobobooooboboboobobboboooboobonoo
goobobobooooboboobobboboobobobonoboobobobonon
goboboboboobooobuoooobobboboobboboobooboboon
gobodobogoobobobboobooobooboooooobooobooobo

54.100FactsU 54200 Proposition0 00 0002000000000000
goboboboboooboobobobobboboobooboboboobboobono
oboobooboooodboobooboooooooobose0bobboObD 5430
gobooboogooboobobobbonoboood

543 UU00O0OOOOOOO0OODOOOOOOOD

00000000000000000000 ¢, 00000000000000000
006000000 |9 =6-60000000000000000000000000
000000000000000000000000000000

0000000000000000000000e 0000000000000000
0b/2,00000000000¢000000000006,00000 900000
00000000000000000000000 (pi=a— 8¢ +cqj,i,j=1,2,5#1.)
0000.000000000000000000000000000000b0 c000
0020000000000000000000000000000000000000
00000000000000

5.4.3.0 OO00OO0OOOOO

goobooobooboboooboboooobobooobod ab,c0booobOon
00000000000 00O0ODbOOOODOO

o0ooooon

> 000000¢ =q¢"(q;6) = $(a—0; +cqj),i=1,2,j#1.
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>000000000000S10000M ¢ = ¢ (g;;601) = L(a— 61 + 2¢qy),

i=1,2,5#i13
ogooon o 000000000000 S100000
> 8111”;(;1]';91') ~ 1o, > aq?{dtzj;91) 1>y,
> aqfxa(gj;ei) _ _(a—Gé;—cq]-) <0, > aqug;el) _ _(a—elbgLch]-) <0,
> 811{”8(;1]';91') — 14 >0, > aqf(ach;91) =24, >0,
> 78#’;(6«3]-;91-) =—1<0. > 78‘1?8(3?91) =—1<0.

gobooboouooobooboboobooooboboobooooboboobooon
gogbobobooobbdob egb0O0ob0o0obOb0DbOo0ooboboobobonon
O000000bW(¢)ODOOODOOOODOODDOUOOOUOOOODOODOOODODOOOOODOO
oooO00O0O00bOO0 e, 00000000DO00DbO00bObO00bO0bObObOODbobOOnO
goboooboobobpbonoboobobobod

Fact 5.4.3.0: DO0OO0OOO0OODOOOODOOOODOO

a. J00000000000000000 «000000000000000 600
000000000000000000000000 2uf) _ _9e@6) _ 1

0

b. 00000000000 DODOODOOO0OO0O000000 e0000/; 0000000
DDDDDDDaquX«(q]’eZ) :aqzc(‘qﬁel) 1

da da ~ b

c. 00000000000000,000000000 0000000000000
AEX (q..0.
000000 6000000000000¢>000000cs0«e 2o
30C (-
Qarle®) ¢ —000D0000000000000

d. 00000000000000c¢000000000¢;0000000000g; >0
30C (- AEX (4.0
D0000000000000000000 200264 _ 9%u—(5:h) (g
oooooo.

a.0000000000000000000 (6—6,)00000¢, 000000000
00000000000000000b.0000000000000000 (a—6;)0C
00000000000000000000000c.0d.000b,c000000000
0¢,;000000000000000000000b,c0000000 ¢,¢;0000
0000000000 ¢.0000000000000000000000000000
0000000000000000000000000000000d.000e0000

Bg 000000000000 00000000 ¢ =g (g;;6:)0008106,0 60000000
00
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gogbobboooobobooboooobboboobboboob 20000000
000000%00000000000000000000000K0 00000000
gobobooboobod c0db00e<000DbODDODDOOe>00000000
gobodbogoooobobobbooboobbobboobobooobd

5.4.3.1 00000

oo0ooobobogdOo0a,b, e, 6,6 0000000000 0O00O00ODOO0A,ODDOOODOOO
DDDDDD\9\EJDDDDDDDHQDDDDDDDDDDDDDD15

ogbooooogon

>000000If¢<0and || < |0|F*? = &=t "o ¢ >,

P (01, 00) = LTl (X (g, gy) = (bella—bu)0l6]

b2 —c2
If c<0and |0] > |0]57%%, ¢FX(01,00) = X (01) = 2, ¢FX(01.0) =
—60,—10
DDDDDDDDDDDDDqwQ:{&,%w):&ﬁ%i
o ooooo

If c<0and |0] < \9\EX2 or ¢ > 0,

> 9qFX (01,02) _ 0qF* (61,62)

da - da R — > 0
3gFX(01,02) _ —(b+c)2(a—01)+2bclf)]
> b = 2—c2)2 <0,
995X (01,02) _ —(b+o)*(a— 01+ (b +c?) 0] .
55 = e <0<c>0;
947X (01,02) _ (b+c)*(a—01)—(b*+c*)6)]
> 5 e >0«c>0,
995X (01,02) (b+c) (a—01)—2bc|6) > 0:
dc (b2—c?)? )
0qFX (61,02) 0qFX (61,02)
> 90 = _b2_c2 <0, 90 =—pz20ecs0;
0qFX (61,02) _ c PX(01,62) b
> 50, = gz 20&cs0, 50, = —p—az < 0.
If ¢ <0 and |0] > |7,
0gEX(61) QQ{EmX(Qﬂ _ 1 0gEX(61) _a—0;
> oo~ s, =5 >0 =~ <0,
0qEX (61) 0qEX (61)
5o = 0,— 45, =0.

ogoooboooooon

9aC(01) _ 84S (05)

> da da =~ b—2¢ > 0;

“O0OO00O0e<000000000D00000000D000 ¢<0)0000000000000000
B9 00000000 541 0000000000000000000000000
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945 (01) _  a—0 9qF (02) _ a—61-|9] )
> = = "2z <0 o = ooz < U;
9qC(61) _ 2(a—01) 89C(62) _ 2(a—0,-6]) _ .
> =g = o2z > 0 9c = o2z >0
847 (61) _ 8af(62) _ 1
> 5o = a0, — b2e < 0

goboboobooooobbobooboobobbooooboboobooon
gooooo

Fact 5.4.3.1: OO0 0O0O0O0OO0OODOOOODOO

a. 0000 «00000O00OOONODOOOO0O0OO0OO0ODOOODOO0O0O0O (¢<0)
0000 (e>0) 000000000000 OOOOO0OCOOOOODOOOOOOOO

b. b,cO00O0OD0 || DO0D0D0OO0O0O0OOOOOOOOODOOOOVOOODOODOOOOO
goboboodoboobobboooboobooboboooboobooooba
obooboooboooboooboooooooooooooogosooogo

c. cUOODOOODDOOOOOObOObOOoUOO0ODbUOOOoOobObObOOo0obDbOoOoOooD
goboboobooboooboboobobbobooobobbobooobong
gobooboopoooboob ec0bDbOonOD

d. Jdoobobooboooooboooooooooboooboboboboobo
gobooboooboboobboboboboobobooboboobobooon
O0o00o000o0o0oo0o0ooO0oU0oOoOo(oOoObsO cODOOOODO)

a.0J00o0o0bO0o0ooobobbbobd 0000000 ooboobonDg
goboboboooobobobooboobooboboobobobbobobbbonn
oboooobogooboooobobooooooooboboooboobobUoUobb,.,
c U000 cODUODODODODODODODUODODUODODUODODUDODOD
gooboboobobbooooboboobobbooobbboobbboooboon
000000000V (¢)DODOOOODOOOOOODODOOOO0ODOODUODOUODOOOODOO
oobodbooboobboooooooobobood.bobboboooboboooo
ggboooooon

5.4.3.2 000000

00000000000a,b,c,6,6,000000000000

o0ooooooon

> 0000001f ¢<0and 0] < |05 or ¢ > 0, QEX(6,, 6y) = Hazt)l—l0],

b—c
If ¢ < 0 and [0] > |0]7X2, QEX(0y,05) = gEX(0y) = 252
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> 000000000000Q%6) =2¢°(6:) = 2952 QC(0,) = 2¢€ (62)
2(‘1;91—|9|)
—2c .

oQogon

If ¢ <0 and [0] < |0]5*2, or ¢ > 0,

5 aQEXa(bel,eg) _ _2(a(ﬁlc))2_|e| <0
5 aQEXa(thQQ) _ 2(a(;flc))2—|e| S 0;

If c<0and |6] > \9\62)(27

H50EX (o 90EX (9 00EX (9 _

> Qaa( 1) _ Q861( 1) :%>0, Qab( 1) :_ab291 <0,
2QFX(0,) _ 0 2QFX(6,) _ 0

dc - 004 -
o doooooooooo

2QC(6) _ 0Q%B2) _ 2 .

> aal_ aag_b—2c>07
9Q%(01) _ _ 2(a—6:1) Q%) _ _ 2(a—6,—|0]) )

> =g = — 207 <0, B = g2z <0
9QC(61) _ 4(a—=61) 9QC(02) _ 4(a—0:—|0]) )

> dc == (b—2c)12 >0, Oc == (b—éc)2 > 0;
9Q%(01) _ 8Q%(0a) 2

> =g = —as, = o2 <0

goooboooboobooobboboboboobobbobooobobobooobonoo
goboobooobooobbooboboobbonoboobbd

Fact 5.4.3.2: DO0DOO0O0ODOOOODOOOODOO

a. 0000 |pO0D0DO0O0OO0DODOOOOOODOOODOOODOOOODOODOOO
goobooobognd

b. b,cO0O0O0O |A|00000VOODO0OOODOOcOOODOOOOO

5.4.3.3 0000
000000000000Oa,b,¢,6,,6o000000000000
o00O00oo0oo

>000000Ife<0and |g] <072 or ¢ >0,
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PPX (61, 62) = o — LHA2h bl
C —zCc)la— —(b?— C2
PEX(0r,0) = o — (020002l

If c < 0and 0] > |0]072, pFX (01, 00) = pPX(01) = a— 52, p5FX(61,62) = 0.

m

>000000000000p¢(6)) =a— 954, pf(6y) = a — =00

oQogoo

If ¢ < 0 and [0] < |0]5*2, or ¢ > 0,

5 ap{EXa(aGLQz) _ 81)52(51792) _ 2(bb_c) > 0;
. apfxafhez) _ _c[<b+c>2(;(—&_);)(3%02)\“1 <0<=c¢>0,
apfxa(glﬂz) _ _C[(b+0)22(b<12:‘9012))2_2bc|0” 20&cs0;
5 apfxa(flﬁz) _ b[(b+c)2(5—291_);)(1272%2)\9“ >0<«<c¢>0,
owE* (01y) _ b[(b+6)22((bg:‘9012))g2b0|9” 20<cs0;
o BENLO)  pas g, BEEA ka0 g0
> ML) o 206 es0, PO Bai s

If c<0and |6] > \9\62)(27

5 OPEa (01) _ Oprn (01) _ 1 Opfn (61) _ 9pfy(6y) _ 9piy, (61)
da 001 29 ob oc 005

=0.

ogooobooooood

> opS(61) _ opS(6a) _ 1.
da - da -2

oS (61) _ opf(62) _ .
>~y = - = 05
oS (61) _ opf(62) _ .

s z@c - z@c =0
> opS(61) _ opf(62) _ 1
001 - 00, -2

goboboobooooobbobooboobobboooobobooobooon
gobooopoboobobobboobooboobd

Fact 5.4.3.3: DUO0OO0OOO0OODOOOOOOO

a. 0000 000D 0OCODOOOOODOOOOOOOOOObLcOO0OOODOODOO
gobooboobooobooobobobobooboobboboboon
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b. 0000000000 |9|D000O0OO00O0OO0OOOOOOODOOOOODOO
gboooobooooboobboobboobooobooboboobobooba
goboboooooooboboooooboboboboobbooooboobg
ooobgobscObOnog

c. cOODO0ODOOOOOODODLODOOOODOObDO0DO0bOOobObDOonDoooboOon
gooooobooboooboobboobboooboobobooboboobd
goobooboooogn

d. 00000000 OoOO0000O00O0Do0O0O0DooOoU0ooObLc0oUDO
gbooooboooobooboboobbooboboooboobooboobobooba
gboboobuoonoooobooboood

5.4.3.4 0000
000000000a,b,c,6,6,000000000000
o00O00oo0oo

>000000Tfe¢<0and |0 <[0]5%2 or ¢ >0,
EX(9y,0,) = b((b+c)(a—01)—cl6])? , uEX(0y,0,) = b((b+c)(a=01)—~bl6)*

(b2 02)2 (b2 02)2
Tfc < 0and |0 > [0|FX2, vEX(6y, 62) = vEX(0y) = L2 wEX(,,6,) = 0
a— 2 a 2
> 0000000000000C(0)) = S5%%, v(6,) = L%%?ﬂ

ooooools

If c<0and |0] < \9\EX2 or ¢ > 0,

o wEX(01,05) b[(b+c)(a—61)—c|0]] >0,

da - (b+c)(b—c)?
OvEX(01,02)  b[(b+c)(a—01)—bl6]] EX?2 .
e = Gty - 200000 ¢<0,]9l =0y " 0000D0;
WEX(01,00)  —(b+c)*(a—01)2 +2c(b+c)(2b2+bc+c )(a—61)]0]—c2(3b%+c2)[6]2
> ob - 2(02—c2)3 < 0,
avfx(&ﬁg) _ —(b+e)*(a—01)2+2b(b+c) (b? +bc+2c2) (a—01)|0] —b> (b2 +3c> )\9|2
ob - 2(62—c2)3 <0
“=c>0;
Daﬁigﬂﬂ::Wﬁd%h&ﬂ%ﬂdﬁéwﬁgmh&WHdHH%Wﬂ>0<:c>0
QEX(01,02) _ b[(b+c)3(a—01)2— b(btc)(bt-3c)(a— 01)]6]+2bc|6]?] >0,
Oc - (b%2—c2)3

Oc<0,0 =05 *0000000;

EX EX
1620, “101.02) 0w 7018 pppoO000 0 Appendix 5.A.2 00
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aleX(el 02) . b2[(b+c)(a—01)—c|d|]

> B0, = 2—c2)2 <0,
dvEX (61,0 —01)—
R e — = L P
Oc<0,0 =00 *0000000;
vEX(6,,6 bel(b+ —01)—c|0
o 2ET00) __elbrdfamt)=dd)] 5 o o <,
wEX (0,0 2 —0)—
vt b [<b+;g,§gc§;g Wil <oooooe<o,g =¥ 00000.

If c<0and |6 > \9\(?)(27

Qi (01) _ _ Oviy (1) _ a6 T (01) _ OvfiX (1) _ vy (61)

Ovy —
> =% = s = o >0, % oc 50, = 0.

ogooobooooood

e (01) _ a—0y e (02) _ a—6,—|9] _
> Ja = p=2¢ = 0, da = 2 -~ 0;
WEO) _ _ (a=61)? 9 (02) _ _(a—0i-10)> _ g,
> b 2(b—2c)2 < 0, b 2(—207 < 0;
0 0r) _ (a=b,)” E0) _ (a=61-10)> _ .
> oc — (b—2¢)2 > 07 dc - (b—2c)2 > 0,
e (O1) _ a6 owf(02) _ a—61—16]
> a61 - b—2c < 07 862 - b—2¢ < 0.

goboboobooooobbobooboobobboooobobooobooon
gooond

Fact 5.4.3.4: DUO0OO0OO0OODOODOODOODO
a. 00000 «0O00O0 |pDD0O0C000C0OOOOODOOOO0ODOOOODOOOOO

b. b0000D0ODOODODDODOODLODDODOUODbUODODODDODOUODODbDO
goboooobooboooboobboobboooboboboboooboonbg
gooboooboonooooood

c. cUOODOOODDOOOOOObOObOOoUOO0ODbUOOOoOobObObOOo0obDbOoOoOooD
gobgbobooobbobbobooobobobpooobobbobobboon
goboobooooooboooo

d. 0000000000000 OD |OooOOODoOoOO0bO0oU0oOoooUoDoooOoo
goboobooooooboobbobboobobobbo

a. 000000 b0o0o0bbebObDDbO0ODOLDDOODOODOODbOOODOd
gooobooooboboobooboobobbobooboboboobobobonoo
ooobobOb,c.0dobbooooboooobooboboobobobobobobo
obobobobobd.0boogooobogooooooooooooooon
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5.4.3.5 00000

000000000Oa,b,c,61,6,000000000000

ogbooooogon

>000000Tfe¢<0and |0 < [0]5%2 or ¢ >0,

- - C a 2 C
VX (9, 03) = MO0 20 00 OO O],

If ¢ < 0 and [0] > [0]2%2, VEX(6),0y) = vEX(0)) = &)

> 000000000000VE(@6) =992 yC(g,) = =tlf)”

C
oooooot
If c<0and |0] < \9\EX2 or ¢ > 0,

OVEX(61,00)  b[2(a—01)—|6]]

> da =" >0

b OVEX(61.0y) _ =2(btc)(a=01)*+2(btc) (a=00)|6|=(b 460> )6 _ ().
5% = 2(b2—c2)3 ’

> OVEX(01,00) _ b2(b1¢)*(a=01)*=2(b+c)* (a—01)[0] (36> +c*)|0]%]
Be = (b2—62)3

a1 EX
5 v 89(191792) _ b[(b+6)(l§a_0621))2 2bcld)] < 0;
. avEge(fl,ea _ bl (? o) )<b2+c Wl 0 «=c> 0.

If c<0and |6] > \H\EXQa

> 8VEX(91,92) o _8VEX(91,92) _ a— 01 > 0 VEX(91) o 8VEX(91) o 8VEX(91)

da = 001 b b = dc = T 00, =0.

ogoooboooooon

5 VOO _ 2(a=01) AVEC(6y) _ 2(a—6:—|6])

ga = b2 >0 T e i
L L
R T
> 8‘/;9(191):_2(;—_2651)<07 av;geg):_2(a;fl2;|a|)<0_

gboooboooboobooobboboboboobobbobooobobooobonoo
gobodbogoboobobobobooboobobbonon

Fact 5.4.3.5: DO0O0O0O0O0OODOODOOOOOO

a. a 000000

1OV (0.00) OVER(102) 0000000 Appendix 5.A.2 00
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b. b0U0O00ODOO
c.cO0OOOOO

d. 0gboobobobobobobobobobobooobuoooboo

5.4.3.6 0O0O0O0DOO0OO

00000000000Oa,b,¢,6,,60000000000000

o0ooooooood

>000000Ifc<0and |0] < [0]5*2 or ¢ >0,

CSEX(0,,0,) = b2(b+c)? (a—01)* —a(zgclé?gelﬂeH%b?+c)WI]

If ¢ < 0 and [6] > 0|5, CSEX (0, 0y) = LoEX () = 50,
> 000000000000

050(91) o 2c)v (91) b((tz 213 050(92) o 2c)v (92) b(a(b6120|)0|) .

ooooools

If c<0and |0] < \9\EX2 or ¢ > 0,

>

OCSEX (01,02) _ b[2(a=01)—0]] .

da 2(b—c)?
> ACSEX(01,05) _ —2(b+c)* (a—01)2+2(b+c)* (a—01)]0]| — (b +6b2 2 +c1) |6 0-
b = AB7=2)° <0
> ACSEX(01,05) _ b[2(b+¢)3(a—01)2—2(b+c)3 (a—61)]0]+c(3b2+c2)|0)%] <0
Oc - 2(b2—=c?)3 )
. EX 20, p.\_
5 9CS 89591’92) _ _b[(b+c)2((bag_¢9012))22bc|0|] <0
- EX 20 (P22
> gt = Al <o e > 0.

If ¢ < 0 and [0] > |07,

aCSEX(QLQQ) o 8CSEX (91,92) _a—061
> Ja =~ o =5 >0,
9CSEX (01) _ 9CSEX (1) _ 0CSEX(81) _
ab - dc - 002 -

ogooobooooood

> 8CSC(01) _ bla—01) aCS%(02) _ bla—61—]0))

da — (b—2¢)? >0, da = (b—20)? > 0;
89CSC(01)  (b+2c)(a—0:)? 9CSC(0:) (420 (a—01—10) _ .
> =gy =~ 2(2_30)31 <0, % =~ C2(ba_201)2 <0

OO0 O0000000000000D000NODDO00O00NONOOoOoOoooooo
CSP¥(q1,q2) = 3VF¥(q1,q2), TS"¥ (q1,q2) = 3VF* (q1,¢2) 00D OO
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8CSC(01) _ 2b(a—61)2 8CSC(0:)  2b(a—01—10)% _ .
> dc == (ba—2c)13 >0, dc == ?b—;c)3 > 0;
9CSC(01) _ bla—61) 89CSC (02) _ bla—61—|0])
> = gz <0, = gt <0

goooboooboobooobboboboboobobbobooooobooboonoon
goboopoooobooooo

Fact 5.4.3.6: D00 0O0OODOOOODODODOODOOO

o0o0gobooopobooobooooboobobobobobooboboobooon

5.4.3.7 O0OOOOO

00000000000a,b,c,6,6o000000000000

ogooooooon

>000000Tfe¢<0and |0 < [0]5%2 or ¢ >0,

— 2_ )2 (aq— 2 o2 2
TSEX (), 0,) = SR 0020 s a0 040

If c<0and |0] > |0g7% TSEX(61,6,) = 3(a2bel)2'

>U00000booooon

TSC(9) = BIat® - 750 (g,) = Botefe vy lo)?

ogooon
If ¢ < 0 and | <\9\EX2 or ¢ > 0,

OTSEX(0,1,00) _ 3b[2(a—61)—0]]

> da - 2(b—c)? > 0;
> ATSEX(01,00) _ 3[—2(b+c)*(a—01)2+2(b+c)* (a—01)]0]— (b +6b22+c1)[6]?] <0;
0b - 4(b2—c2)3
> QTSE;((E&,QQ) _ 3b[2 (b4-c)3(a—01)? —2(1)(2—2016(203391)\0|+c(3b2+c )101%] > 0;
T SFX c)*(a c
o OTS 86(191,92) _ 3p[(o+ )(152 0921))2 26clol) _
> OTST (0ute) e+ ab) (P < 0 o> 0,

If c<0and |6] > \H\EXQa

> OTSEX(01,00) _ 9TSEX(01,62) _ 3(a—61) =0

da - 901 — 2% )
oTSEX(9))  oTSEX(9,) _ oTSEX(0)) 0
b - dc - 902 -

ogoooboooooon
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> 8T5;;(91) _ (3b?;f)2((3;01) >0, 8T5§;(92) _ (3b—4(cl3£a2;)021—|0|) > 0;

> aTSaC;(el) _ _(3});(2;1(2(15361)2 <0, angl‘)(eg) _ _(3b—2;()l§a_gf)12—|e|)2 <0;
> aTSa(’;(Ql) _ 4(bz;l(;c;fl)2 >0, aTSa(’;(Qg) _ 4(b—c()l§a_;f)13—|0|)2 > 0;

> ang‘l(el) _ _(3b?;f)2((3;01) <0, angg(eg) _ _(3b—4(cb)£(12;)021—|0|) <0.

goboboobooooobbobooboobobboooobbooobooon
gobooopoboobooobbooo

Fact 5.4.3.7: DO0DOUO0O0ODODOODODOODOO

o0oooboooboobobobbooobobobonoooobbd

5.4.3.8 0O000O0OO0OO0OOODDOOOO

0000000000000 00000000000000000000000000
D00000000000000000000000000000(gFY?= E&alf) g
0000000000009 €[0,a—6,)0000000 |95 00000000 6
0000000000000000000000000000a—6,000 (b+c¢:—c)
000000000
000b,c000000000000¢F*?0000b,c000000a—-6,0000
Dooooooooooo (297 - et 5 o W™ _ et 5 0ygpoosOD
0000000000000 000000000000000000000c¢00000
000 ¢<00000000000000000000000000O00O0000000
0000000000 000000000000000000000000000000
0000000000000 00000000000000000000

54.4 U000OO0OOOOOOO

O00000DO000DO0O0 finding facts 000 00000DOO0OODODOOOODO
gobooobobobboobobobobobbooboon

Proposition 5.10. 0000000000000 0ODOOOODOODOODODOODODO
goobobobooobooobuobobobobobobobobWoobOoo

gobooooboobobooboooobbobboooboobbonoboob e0n

goboooobobboobboobbobbon



5.0. DUOO0ODOOODOOOO0ODOOO0 121

Proof. Fact 5.4.3.10 b. c.0000O0O U

gbobooboooooobooooboboboboobobobbonon

Proposition 5.11. 00000000 DO0OOODOODOODOODOODOODOOODOO
gooboooboooboooboooboboooboboboobooowooobog

goboboobbooobboobbedbbooobboobboonoboooboobad

oobobooobobycOObUOODObUODObUOoODbObUOOoOobOO

Proof. Fact 5.4.3.30 b. c.0000O0O O

gbooooobooobobbobooboooobboboooooboobobobooon
gooond

Proposition 5.12. 00000000 O0OOODOODOODOODOODOODOOODOO
goobooobooobooobuoooboboooboboboobooobwoobog

goboobobooooobbooooboobbooboooboonbonb b

gobooboobboboboobooboobbod

Proof. Fact 5.4.3.40 b. c.00000O U

5.5 UUUbOuoboboooboood

gbooboobobobbobooobooboooobbobooboobobon
gogbobooobooooboobobboboooobooboooobobobonon
gobobobboooboobbooboboobboobbooboobgssbboonog
goboboooboooobboboobobbobooboobobooboobonoo
gobobooobooooboobboboobbobooboobobooobbobonon
goboboooboobooobdobobobbobooboboobobooobobobonoo
gogboobogbooobooboobooboobobo20b0bb0o0oboonog
gogobbobooobooboobobboboobooboboboboobobonoon
gobooooooboooon

gooobooobooogoobobbobooobobobonoboooobobobonon
goboobogobooobbooboboobbonon
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5.5.1 UO0O0OOOOOO

00000000000000000000Y 000000000000000000
O0000o0o0ooooooo (6,6,)000000000000O00O0DO0OOO0ODO0OO
goboobooooboobobooboboobbobooboboobooboobon
gooboobobobobboboooobobobooooboboboooobobobbo
000000000000000000000000000000000000000
gogbobboooooboobbbobooobboboobooobonooobooobonon
ggod

O00bO0b0ObODOFigure 5.5.1 0000000

SE¥EEI

Gy (™) v ) )

Figure 5.5.1: U0 UO0O0ODOOOOOOO

0000000000000000000000D00 (subgame perfect equilibrium) O
000000000000000000000

Proposition 5.13. 000000000 OOOO
gobodbddcgbogoobooboboooboobboobbobbooo
gobobobobooobbooobbobobooobbe2ooboboobOorrIoooobg
gobooobbs2boobboboboobbobboobboobooboboooba
gooboobobdoobooboboobooooboboobooooboboboonon
goboooboboobooobboboboobobobbooboboobd

¥0p0pD000000000000000D00000000000000000000000000000
gooooooooooooooooboboooooobooOoOOooobbobooooooDODOOooOoobbobooDbD
000000000000000000000000000000D0000000 (complete information)
ooboooobooooDo
YQooO00000000000000000000000000D00000000000000000
oobooooboobooooooboo
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Proof. OO0DOOO0OODOOOOODODODOOODODOOOOODODOOOOODODOO
gobobbooooboboobooboobuobobooboboobooobooon
gobodbogobooboboboboobobobbanon

oooo 2
oooo 1 oooo 2
00001 00001 v{(01), vS(61) vEX (01, 02), vEX (01, 02)
0000 2 | vEX(0y,0,), vEX(01,6,) v (62), v§ (02)

Table 5.5.1: U0 O00OOOOOOO

54140000000000000 Figure 5.4.4 0Fact 5.4.1.4000000000
000000000000 000000000000000000000000000
D0000000000000000000000000000Fact 5.4.1.40g., h.
D000 of(01) > o¥X(6,,6,). 0ODDODOD0OODOOODDOOODOOvEX(9,,6,)
00C96,)0000000000000000000000000000000000
(0 < 10| < 18165 H0vFX(01,62) < vC(6r), DODDDOOODDOOOODOOOOODO
00000 (915" < 18] < a—61)00FX(01,05) > vC(0) D0DOOOD [9]5"

= c2

(b+c)(a—01)[(b3—2b%c+bc? +¢3)—b(b—c)/b(b—2¢)] EX1 .
¢)(a—6; b4—3§2c212bi3+c4 ¢ NS 0. (16lcy 0O0O0O0D0DOO0 Appendix 5.A.3

0Doo)
D0<l|9 <95 ' D000 o925 <10 <a—6,0000
1 2 1 2
c1 ,C1 EX ,EX c1 ,C1 EX ,EX
Y1 > Yo L ERP) L] v vy ARP)
EX , EX 2 ,C2 EX , EX 2 ,C2
2| vy, vy v? 0 2| vy, vy v?

00000000000000 v¥(61) =vft =051 08 (02) = v§2 = 0§2.

%

Table 5.5.2: 00000000000 0OO0OOOO0OOO

DooDo0< 9 < 19X 00DDDODOD0000NDNDD 30000000002
000000000 100000000000000000000000000000
00 1000000000000020000000000000000000000
00000000001, 20000 z = i > 000000 100

o e R Gy 0
v

DI:JDDI:J1—:);’:(v01_UEX_U2 >00000020000000000000
2

(0T )
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009 = oft = 0§ 0?2 =02 =0§2 0000 @

00095 <1/ <e—6,00000000000000Table5.5.2000000
D0000000000000 1000000000000 (dominant strategy) 0 O O
0000000000000000000000100000000000000000
000000 O

Proposition 5.13.0 000 00000000000000000000O000000
00 (6,6,) 000000000000000000000O0O0000O0O0O0OOOO
000000000000 00000000000000000000000000O00
0000000000000 000000000000000000000000000
0000002000000000000000000000000000000000

00 Proposition 10 00 0000000000000 0000O000OOO0OOO
0000 output (¢1,¢,) 0000000000000 00O0O0OOOO0OOOO0O0O0O
0000000000000 00000000000000000000000000
(0<19 < p&H000DD000DD0000N0000000N0N0N0N0N0N0N00N00No0O
0000000000000 000000000000000000000000000
0000000000000000000000000000000000000000
0000000000 (8(6h) L v (02) > vEX(61,00) Z vEX(61,65).)? 0DODOODODO
000000000000 0000000000000000000000000000
000000000000000000000000000000

00000000000000000 (865" <16|<e—6)00000000000
0000000000000000000000000000100000000000
0000000000 1000000000000 10000000000000000
0000000000 20000000000000000000000000000
w§(6,) > vEX(6,,6,))0000 200000000000000000000 10000
0000000000000 200000000000000000000000000
0000000 (vFX(61,62) >0C(6))0000000000000000000000
1000000000000000

0000000000000 0000000000000000000000000 1
(2)0000000004(j)(=1,2)04000000 (5,7)00000000000000
000000 ~-00000000000000000 (0< 6] <1(0125H0(1,1) = (2,2) -
(1,2),(2,1)00000000000000000000000000000 (¢<0)00
O (0lca " < 10] < 1016310 (1,1) > (1,2),(2,1),(2,2), 000 (|0lgp ' < 16] < a—61)0
(1,1)(> (2,2))0 (1,2),(2,1) 0000000000000 000000000000
00000 (e>0000 (1925 <10] < 616520 (1,1) = (1,2),(2,1),(2,2) 0000
(101252 < 10] <a—61)0(1,1) = (1,2),(2,1) = (2,2) 0000 9|55, 10|15, 0000 0
000000 Appendix 5.A.300000M0000000000000000000

lx0000000000000D000000000000000000000
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D000000D000000000000000000000000000000000
000000 10000000000000000000
O0000000054.1.50000000000000000000(9| 000000
Ooooooo ves) > VvEX(6,6,)0000000000000000000000
0ooOooOo
O0000D000000000000O0Proposition 5.13. 0000000000
O000000000000000000005.4.1.6,541.700000000000
0000000000000 00000000000000000000000000
000 (CSC(61) > CSEX(01,0,), TSC(61) > TSEX(6,,6,)) 00000000000
00000000000 D0000D0000000000000000000000
00000000000 D000000000000000000000000000
0000000000000 000000000000000000|9 =00000
CSEX(0,05) > CSC(6;), TSEX(0y,609) > TS (6;)00

5.56.2 U0OO0OOOOOOO0

goobooboboooboobobboooboobooooobooooboobooo
gobooboobpbooboobobobboboboobbooobd

5.5.2.1 0O0000O0OO0OOOO1

gbooobooboo1gbooboobo1l1oboboboobooboooboboobonon
0000 (h,) 0000000000000 O0OOOO0 10000DO0OOOO0ODO
gobobooboboobooobuonooobobbobobbobonoboboobonoo
gbobodoboboooobdboob 1oboooboooobooboobobon
gobolgoooboooboobobobob2b00b000bonoboobonbobon
gogbobobooboobbobooobooboboobobobonoboboboboon
gobobooo200b000booboobonoboobobbobooboobonon
goboopoooobooooo

gooobooboobobbobooobooobbobooboboboooobobobon
gobobob1o0boobdooboobob2b00b0b0b0o0boobooobonon
gogbobboooboboooboobooobobobobbobooboboobonoo
goboobooobooobobobbooo

gboooboobooooobbboboobooboobonooobbobobon
gb1gbooooboobobobobobooooobooobgo200200b0b0000d
000 (61,6,)00000000000000O0O0OO1(2)000000000 6, (02)0
00000000002 00000000000000000000000 200000

2QQgo000000000000000000000000000
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0D100000006,00000000 60000000000y, (1—y),0<y<1)
0000000000000000000000000020000000000000
0000000000000000000000002000000000000000
O1-y, (y)00OODOO0DO00D000010000000000000000000
D0000000000000 (belief)0 y=10000000000000000

000000000000000000000000000000000000000
0000000000000000000000000000020000000000
0020000000000010000000000000000000000000
00000001 (2)0000000000000000y (1-y)000000000
0000000000000000000000000000000000000000
00000000000000000 1000000000000000000 1000
00000 1,2000004=1,2,000020000 j=1,2,00000 (4,)0000

000000100004+=100000000000000020,=1000000
0D0000y000001-y000000000000000%000010000000
00000000000000000000000000000000 0yv®+(1—y)v®?
00000000*% 000000020 ,=20000000001-y00000y0O
0000000000000001000000000000000000000000
0000000000000 —y)ufX 49X i=10000020000000000
D0000000000000

000000 104¢=200000000000000,=100000000000
00 yofX + (1 —yfX, j=200000000 (1 -y +y®% i=2000000
0000000000000

0D000000000000000000 1000000000000 10000000
00000000000000000000000001(2)000000000000
Dy(l-y)00000000000000000001000000000000000
D0000000000000000020j=1000004=100000 v°,i=2
D00.£X0000000 j=2000:=100000"X,i=2000%2. 000
00000000000000000

D0000000000000000000000000000000?2

Proposition 5.14. OO0 0O0O0O0O0ODOOO0O0ODOOOODLOOOODOOO
gboboboooooboboboboboboobobobonbo 2000000000

gobooobobooboobboboboobobobbooboboobd
gboobopoooooboboboobgb 2bobobobooooooboooboon

gobobobooboobobobobooobbobooobobobooboobbbonon

¥QOOD0O0O00100000100000000000200000000000000000000
0000000000000000000000

20000 notation 000000000 = o (61) = v5(61),v% = vf(62) = v5(6a), vI¥ =
vPX (61, 02),v8% =X (0,,6,) 0000

OO0 y=10000000000000000000Proposition 5.13. 000000
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goboobogboobooboobobboboboobbobbd

Proof. 00DD0DDOO0O0DOOOOODO?
000000000000000000100000000000000000000
O0;j=10000¢i=100090%,i=20000¥X0000c¢06, 00000000
v > PX000i=1000000=200004=1000 0%, i=2000 0920
Dmmo<wpqm““mmmﬂw<vmmm1—2DDDDDDDwFX%qm§a—&
0000fX >0 00i=100000000095, ' <|8|<a—6004i=1000
0ooooo
D0000000000000000200000000004=10000 =100
00000 gy +(1 -y, j=2000 1—ywfX+ypfX 000000000000
O00D0 9000002000 y00000000|4=0000000y00000
vC > oPX (00 =00 = 2 WEX = FX = EXYOooj=10000(14 >000000

EX C2

0000000000 y=2 Ai_wmvg#f MJDDDDDDDy>()MDDD

j=1(=2)000000M0O000000000M<1.%0<0 <95 0000
0000000000y > (0>MO000000000;j=1000(455" < 18] <a—6;
O0M>0000y>M (y<M)OOOj=1(j=2 000
000i=20000,=1000 ywPX+ 1 —yofX, j=2000 (1 —y)v° +yv®?
000000000 |90y000009=000000 08X <200 j=20000
9 >0000000000000000y 2 Jv_wmvﬁ;gﬁﬂydmmmmmm
Oy>(K)NOOO j=1(=2)000000M+N=1,NOOODOOOOOOO

v > PX 00 N>0 0<)9 <9500 N>10000y<(1<)N. 00000
00j=20000915"' <1l <a—6,00 N<100OOy<N (y>N)000 j=2
(j=1)0002%

O00000000000000000000000000000000O0O0O(Table
5.5.3 )

0< |9 <95 000y000000D000000000000200000000
(1,1), (2.2) 0 (21,m2) = (L o ) e ;) 00000
ooog?

0165 <10/ <a—-6,000:=1000000000 ;000000 y000000()
y>M,NOOD j=1000000@G) N>y>MO00i=100;=1,i=200
j=2000000(GI) N<y<MOOOi=100j=2,i=200,=1000000
(iv)y< M,NODOO j=2000000000000y>M (y<M)OODODOOOO
00000 (1,1)0(1,2) 0000000 O

EX Cc2

%DDDDDDDDDDDDDanDPummumnDDDDD
1)1 —v

27 C1 C2 EX Cl EX _
If |0] > 0, vt > v9? and v ¥ > P, >0y = M= o PN (0PX o7y < 1.
wC1_EX
28 EX C2 _ —v3
If (% § v, N = (1)1EX—1;02)+(1)01—1;2EX) Z 1.

0000000000000 1(2)00: (z)000001(2)00000 100000000000
oooo
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Do0<l|9 <95 ' D000
J=1 J=

i=1] of g 4+ (g o, (1= y)of Y +yud™
i =2 og®, yof N + (L= y)og ™ | of? (1= +yo®

o925 <10 <a—-6,0000

j=1 j=2
i=1] oty 4+ (1 -y | oPt (1 - Pt e
i =2 UQEX7 yUIEX + (1 — y)v2EX ’1)102, (1 — y)UCI + yvC2

Table 5.5.3: U0 O00O0O0OUOD0D 10 000000000000

Proposition 5.14.0 000000 1000000000O00O0O0OODOODOOOOO0O
0000000000000 0O00DOD00DO0DO00D00D0000O0DOoooOooDOood
000000000000 0000D0000O00000000DO00000DOO0O0OD0O00d
0000000000000 0000000D00000O0000000D0D00oOoDOOo0ad
0000000000000 0O0DO0DO0DO0DO0DOO0ODOO0ODOOoODOO0ODbOOoObOODbDO0OO

0 O Proposition 0 0 O O Proposition 5.13. 0000000000000 0O0O0OO
0000000000000 0000000000D00000O00000O00D0DO000d ¥y
0000000000000 00000O0DO000ODO00O000DO00O00ODO00O00bO0O00d
0000000000000 0000000DO00ooD0D0obO00oo00ooDOooooDoOoo
0000000000000 000O0D000O00000O0DO0DO0DO0ODO0O0OO0ODOOo00
0000000000000 0O00D0DO00D000O0 100bO000D000 100000
000000000000 000O0DO 20000000000000000O0O00O0O00O00
0000000000000 0000O0000O00O000O00000DO00DODO0OOoODOOo0O0d
0000000000000 0000000D0000000DO00O00OD000oO0DOOo00
0000000000000 0O00O0bO00O0DbO0O0O0

0000000000000 00O00ODO0O000O0oDD (p124)D00O00DOOOO
000000000000 1000000000 0000o000o0oooDooooOoDOood
020000000000000000000000DO000O0DO0DOO0DOOOOODOO0O0
0000000000000 000000D00000O000000O00bO00bO000O00OOd
0000000000000 00DO000000000000DO000ODO0DOD0O0DO0O00d
0000000000000 000D00D0000000000DODO0D0DO00oOoDOOo0d
0000000000000 00D000000000000D0DO00ODO00oO0DO0O00d
000000000 bOO00O0DO0bOOooO0o0OOd

000000000000 00000 1000000000 0DO00000D0oOoOoo
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0010000000000000000000000000000000020000
000000000000000 4,06, 000000000000000020000
0000000000000000000000000000 100000000000
0000000000000000000000000000000000000000
0000002000000 1(2)0000000 6 000000006,0000000
Oyh1-y (v31-y)00000000000000000000000000000
y,4200000000003% 00000000000000000000000000
00000000000000000000000000000000000000000

5.5.2.2 0000O0OO0OOOOO 2

gboobg 200000000 200000000000000000O0O0O00O0ODODOO
gobobooooboobboboooboobobooboboboobobboboon
gobobobooobobobooboooboobbobooboobobooobobobonoo
goobobobooobooboobbobobbobooboobonooobobobonon
goboboboooobboobobooboobobbobboboobobooobonoon
gobobobobooboobooboboobobbobbobooboobobonon
goboobooobooobobobbonoo

000000000000 00O0O000O0200000000000 (61,6,)0000
0000000000000 0O0O0O0O0O0O1(2)DUDOODUoOoOoe (A)00DO0o
O000o0000o0o0oo00oooU0ooOo0ooOO0 1 (2)UooU0booD 10D00bOo
06,00000006000000000 yi,1—u, (y2,l—y)00000000O0
gobobobooobobooboobooboboobbobooboobobooo
0000000 20000000000000000 1—w;, (y),i=1,20:00000
gobobobooboboobobooooboobboboobobboboobooobonon
y,=1,:=1,20000000000

gogoboobobbodoooooobbobboodoooobobbooobooobobo
O000o000oo0d(=1,2)0000000000000000ODOOOOOO0ODOO
1(2)000opooUoo0o0b0D0Dy; 1—-y)00O0O0O0D0ODO0OO0DDODOOODODODOOODOO
yi 1—-vy;),j#i¢0000000000000000 j000000000000000
gogboobogboobbobbooboobobooboo1l1obboooobob-.00n
Ud:=1,2000000400007=12000000000000000 1000
gobooboopooboobooboobobgd

goobj0b000j=100000000000::0:.=100000000000
gogbobl—-y 000000 bo0boooonobooboonooooobobbonon

00000000 200000004=10000 j=1000 ¢ +Q -y W%, j=2000
Y (2o (01, 601) + (1 —y*)wfX) + (1 - yl) Yo% + (1 —y*)wP%(62,6,)) 00000000+=2000
0j=1000 y' ("o (01,61) + (1 - y*)of™) + (1 — ) (p05™ + (1 - y*)v¥ (62,62)), j =2000
v+ (1—4?)"?. 0000000000000000000000000000000000000
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O000000000000000000000 y0°'+(1—-)®?000000000
00000040+=20000000001-yw 00000y 00000000000
000DDD0000D0000000000000D0000000 (1 — y)vEX + yokX. O
00000000000000000000000 j0j=2000¢i=1000000
O yofX + (1 —y)ofX i =2000 (1 -y W' +40200000000000000
00000000000000000000000000000000000

Proposition 5.15. 000 00000000000000000000
000000000000000000000000000DDOD 2000000000
0000000000000 0000000000000000000
000000000000 D000000000000 (y1,y)000000000000
0000y,y>M0O00 (1,1),y7 >NOO yo<MOOO (1,2), 57 <MOO y >N
000 (2,1), y1,yo<NDODODO (2,2) 0000000

Proof. 0000 i0000000000;j=10000¢=10000000 gy +(1-
y)v©%,i=2000 (1—-y)vfX +yoFX 000000000 9|0 40000000 =0
000000 »000000° >0 004=1000¢ >00000000000
00000 42 M = gorpihyrpr—pg 00000y > (QMOD0 i =1 (i =2)
O00MOODO00O0ODOO0OO M<1.0< |9 < |95 0000000000000
¥y > (0 >MO00y,00000i=100092"' <9 <a-6,00 M>0000
yi>M (yy <M)DDODi=1(i=2)000

00 ;j=200004=1000 yoPX+ (1 —y)odX,i=2000 (1 —y;)v° 4 y0®?
000000000 9|0y 00000 =000000 0% <000 i=200

C1 EX

DDW>ODDDDDDDDDDDDDDDyﬂzNEwmﬂ&;&MﬂydDDDDD

Yy > (QNODOOi=13G=2)000M+N=1,N>0.0<|0 <9200 N>1
00000y <(1<)NOOOy00O000i=2000055"'<|§|<a—-6,00 N <1
000y <N (y;>N)O0ODi=2(i=1)000
O0000000000000000000000000000000000 O(Table
5.5.4 )
0<10l < 015’000 (31,12) 0000000000000000002000000
00 (1,1),(2,2) 0000000 (z1,29) =

(yz(vCQ—v{EX)Jr(l—yz)(vCl—UQEX) y1(vCQ—leX)Jr(l—w)(UCI—UQEX))
(wCT—vEX) 4 (vC2 _EX) ) (WCT—EX) {(vC2 B X) .

01EX <10 <a—6,00000000000 (y1,92) 000000 () v > M,NO
O00i=1000000@G) N>y >M000,j=100i=1,j=200i=20
O000O0GH) N<y <MOOO j=100i=2,j=2004i=1000000 (iv)
y<M,NODODOi=2000000000

00000000 4,y >MO00000000 (1,L1)00000000000 1,y <
NOOOODOOOO (2,2) 000000000y >M,NOO y; > M, (i,j=1,2,j#1)
000000000 (1,)00000y <MNOOy <NOOOOODOODOOO (2,2)
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D0<l|9 <95 ' D000

j=1 j=2

L] g0t + (1 —y)v®, yov®t + (1 — )0 | gnof ™ + (1 — y1)oF™S, (1 — y2)of~ + yoof ™~

(1 —y)or™ +y1v3, o™ + (L —y2)og™ | (1= y)v" + 51092, (1 — y2)v " + 102

o 9E <0 <a—-6,0000

j=1 J=2

L] 0T+ (1= y)v®, 500t + (1 =)0 | gnof ™ + (1= y)oFX, (1= yo)of ™~ + ypof™

2 [ (@ —y)of +y1vf ™, P + (1 —g)of N [ (1= y)v™ 4+ 5109, (1 — 52)0°T + 02

Table 5.5.4: U0 O00O0O0O0ODO 20000000000000

O000ON >y >MO0000000 (1,1),(2,2)0000000 (21,22) 000000
000y >NOOywp<MOOO (1,2)00000000 9 <MOOy>NOOO
(21)000000N<y <MOOO0O00000 (1,2), (2,1), (z,2,) 00000000
00000 (1,2)00000(2,1)0000000000000000000000000
OO0N>y>MOON<y,<MOOOOOODOOOOOO O

Proposition 5.15. 000 000000000000 0OO00OOO0O0O0O0OO0O0O0ODOO
gogbobboooobobobooboobobobobooboonooooboooboon
gobobboobooboboooobobbobboobobbooboooboboon
0000bO0obodbgibbProposition 5.14. 000 000000000000 0O00O0O0O
gobobboooboobboboooobbobobobbobbobooobobbonon
gobobboboooobooboobobboboobobooooboobooo
gboobooboooboobobobbobooboobobobpooobobboboboon
gobodbogoboooboobobbooboobboboboobboobooooon

gooobobboooobooboboobooobboboobobbobonoo
gobobooboboboobobobobooboboboobboboboooboobooon
gooobobooobboobobooboobobbobboboobobooobonoo
goboopooooooobobooo

000000 (y1,y2) =(1/2,1/2)00000000000000000OO0OO0OO0OO
0000000000000 000003 000000000000000000000
ooobooooboboobooboobobobobbooboboboboOobDgDs4as
00000bo0o0b0dbUOUdFigure 54,5 00000000 0O0ODODO Figure 5.5.2 [
googoo

31 =10,b=4,¢= 41,0, = 5.
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expectation expectation
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ex|[v(EX)]

. WL .
1 z 3 ‘ s [theta] o 1 z 3 : 5 |theta]

- exclusive dealing (EX)
----:common agency (C)

0000 (e<0)0000 0000 (¢>00000

Figure 5.5.2: y; =1/20000000000

Figure 5.5.2 00000000000000000000000000000000
nooooo (e s W npooD0000000000 3 =1/2000
0000000000000 000000000000000000000000000
0000000000000 000000000000000000000000000

goooooboobod
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000000000000000000000000000000000000000
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0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
000000000000000000000019800000000000000000
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00000000000000000000 (relation-specificity) 0000000000
00000000000000000000000000000D00000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
00000000000000000000000000000000D00000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
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0000000000005500000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
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0000000000000000000000000000000000000000
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oobooooobooobobooooboon

¥0U00D0000000000000000000000000000000000000000000
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oooboooooboooobooooboobooooboobooOo0ooDOoOboobooOo0ooDoDo
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0000O0000DOOo0O00DOO00bOO0oU0OoOO 200b00000DOOODOO
obobooooobobboobobobouoobobuobobooobUobOg 54.3,5440
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gogbobdoobooboboooobboooboobobooboobooobooo
gbobobooooobobobobbobobooboooooboboboboobobo
000000000 (market foreclosure) 000000000000
gogobbboooooobbobbooooooooobooboobboooobooobobo
gogbobboooobobooooooboobuobobobboboboobooboonoo
000b0bO0b0bO0obOUProposition 5.13.00000000000000000O
gooooboobboooooooobobboooooooboobobbooooooobooobobo
0 Proposition 5.14., 5.15.00
gboooboooboooobobobobooboobobooooboobooobonoo
gobobooboboobooobuooobobobbbobooboooboboooobonoo
gobobobobooboobobobooboobobooboboobobobobboobonoon
goboboooooboooboboobooobobbobboobooboboobono
O (bargaining power) 0 100%00000000000000000O0OO0OOO0OOO
gogobopoboooboboobooboobobboobooboooobobobonon
000000000000000000000000000000 1% 0000000
goobobobooboobobboboooboboboobobooobooboobooo
goboboobooboboboboboobobooboboboobobboboon
goboboobboooobooobboobobooobbboobbuoobobooon
goboboobooboboboooboobonooobobobooboboboboon
goobbobooobooboobobboboobooboboooobobobonoo
goboboobooboobobobooobobooboobbbobooobobobonon
gobodobogobooobobobboobbobboobbobboobobooobg
gogoobboog 2000000boboobbodooooooboooooboooon
gogboboobooboobboboooboobuobooboboooobobobonoo
gogoooboboobboboooobobbbdooo0 1gooooobobobbobooooobobo
goboboobbooooboooboboobobboooboboobboobobooon
goboboooboboobobobobbobooboobobboboobooooo
gobobooobooboobobooobbobobooboobobooobobobonoo
O0000000000000000 52000000000000000000 (market
foreclosure) 00 0 0000000000000 0OO0OOOOOOOOOOOOOOO
goboboooboboooboobboobbobooboobobooobobobonon
goboobogobooobobooobod
gbooobobobooooboobobooboobobboboobobbobooon
goboboboboooboobooboooobobbobbobooboboobooo
goboboobobooboooboooobboboboobobonooobobobonon
goboboooboobobobobooboboboboooboooobobobobooo
gobobooobobodn0D0O0000000DOODOO0ObOO0ObLO0DO0ObOODbDOnon
goboobogobooboboboboobobobbonon
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00000000000000000000000000000000 (asymmetric
information) 00 0 0000000000000 0O0OCOOO0OOOOO0ODOOOOOO
goboboboboobooobobooobobobbooboobonoobbobooo
gboboobopoooooobobobobobobobooooobobobonoooon
goboboooobboobooboooobobboobobooboobooobon
goboboboboobooobobooobboboboboobonooobbobooo
goboboboooboobooobooooobobooboobobooboobono
gobobobooooboobboboooboobooboobobobonooobobobonon
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5 A 00000

5,A.1 OO0O0O0OO0OOD0OOO0OO0O FactsODOO

5.A.1.1 Fact 5.4.1.1000

0] =60:—6,>000a>6; V6,00 0< 10| <a—6,. 000000000 b>0,b>2c>—b
goooobood

a.

.c>0000¢<0,8] <19,

0000000000000 ¢¢(6) —qf(82) = 74 > 00¢°(6;) = = 0000
00.¢>0000c¢<000 |6 < |97 = &0 000 ¢FX(6,,0,) — g5FX(61,6) =
AL >0 c<000 8] > 10572 DO00¢EX(0) — ¢FX(01,6,) = &5 > 0. 00DOO
fl=00000000

0l=000000 ¢s00000q¢5(01) —gFX(01,02) = a2y S O-

0 (6n) = 4= = =520 0

b2 e Ll <0.009=a-6,000000 0.

b

EX(0,,0,) = W) b0l nogg =b, <0000000¢5%(6:,6,) =00000 ||
|Z||Z||Z||0|EX2|ZIIZIIZIIZIIZI|9|EX2 btla=b) c<onDO 9" Sa—6:.

EX2 00000 qfX(6,,6,) = wmmcgommm

2
EX2

IZIIZIb2 €3 20.c<0,00] > 10,00 ¢ZX(01) = 5. ¢FX(61,6,) 0d. 0000000

000000000 5%, <0.

0] =a— 0, 000 PX (01, 0) = 55— > gF¥ (01, 02) = 4= > 0.

b2 —c2 b2 —c2

EX 0000 g€ (01)- g% (01, 0) = SCzeNezttiz20iol

O0csW@ce< 0000 <10),
0c<omm|9|>|9|EX2mme 6,000 (9)— Cg,) = =2zt 0, g, = 6

=01 q 1 q; U1 b(b—20) =02
D00 gEX(01)—qf (02) = Y24e=P1) > 00 g;(61) = g2(61,6) DO O OOD OO0 |05,
D0D000000 (c<00000)0(0|S,, = -ty ¢, _ —cbteat (e’ —be)or)

b(b—2c) b(b—2c)
0<|9|EX2<a—91DDDDDD

00g. 000 (6:) = ¢£X(6,,6,)000000000 |9|93, = Lt g, — (bicat(b_20)0,

2b—c 2b—c

000000 95, <a—6: 0000

FX(01,6,) 000 5= 0 ¢5%(61,6,) 000 =%, 00000000000000000

c<0|9|>|0|EX2|Z||Z||ZIq X(6,)00oo o.

¢€(0) 000 =50 ¢&* (el,eg)DDDbQ L, 000000c¢s00000 7% — 5522 =
—c(2b— _
Ty 20.0¢< 000 ¢F(6:) 0 ¢P¥(61,6,) 0000000000 . — =y =

s, 00000 b,c0000000M

5.A.1.2 Fact 5.4.1.2000

a.

Q%(61) — Q°(6:) = 24 > 0.

b. 0] =0000eS0000 QF¥(6:,6) ~ Q7(0:) = 25535 2 0.

— (b—c)(b—2¢) <

)-
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c. QO(y) =20 10) 19| = -9, 00000000c>0000000 <000 |0 <007

000QFX(6y,60,) = 24520 e <000 [0] > (07 000 QEX(61,6) = ¢ X (61) =

a—91

d. 0| = a—-6000c <0000 QFX(61,65) = 252 > 0, Q°(61) — QFX(6:1,62) =
LRI > 0. ¢ > 0000 QFX(01,6:) = 52 > 0, QF(61) — QF¥(0,62) =
b(a 91)
=200 > 0-

e. c<000 |9|>|9|EX2|]|Z|EII]IZII]IZII]DIZII]IZII]DDDDDDDDDDQEX(Hl,Gg)D

—1 C =2 —1 -2
000 7. Q%) 000 =5 0000007 — =& = =555 > 0.

5.A.1.3 Fact 5.4.1.3000

a. 0(92)—p1(91)= Bl >0 ¢c>0000c¢<000 0 <05 000pEX(0:,6,) —
(91,92)—"’;@) >0.000(¢=00000000

b. o) =0000cs0000 pPX(61,0:) —pC(0:) = S S 0.

c. p¢(0:) = U 0o 1o

_ _ _(h2_9.2
d. pFX(61,02) = - GHA=20 0 (2000l .QOpO0000000 £r2ss > 0. ¢ <0

00 9 >105**00000000000000 pyX(6:,6:) =

EX2 o0 DpEX (91, 92) — a— (b+¢)(b— 2;)(0, 91)+bc|0|

e. 00d.000c>0000¢<00016] <16]]

2(b2—c?)
EX2

csS000000 555%5 20. <000 |0] > 0], " 0000pEX(0:1,0:) = pEX(61) =

2(b2 2)
_ a—91
a 5 -

S O00pPX(61,65) = pEX(6:) = pf(01) = a— 2. ¢> 0,10 =a—6, O

f. ¢<0,10] > 19
00pEX(61,62) =a+ ’;C(E,Z_iég,pz (02) = a,pf'*(01,02) = a — %,pz (01) =a—

b pBX (61, 05) > pC(02) > pPX(61,0.) 00 00O pPX(61,05) —pl(61) = % > 0.

g.c<00009 <05 0000pC6:) - pPX(61,00) = c<b\e|2(<£2+cl<c; 0) > 0. 0oQ
0] = 0|5 O IZI 0ooe >0 00000 pPX(60:,6.) =pC(0;). 16| < 10| 00D

0 0pf(02) — 5 (61, 02) = LAUSEEA0D > 0. |0] > 16, 0 O T p§* (01, 0) = 0.

hoc > 0000pC(0)) - pf¥(61,62) = “CEGEEAE=ED < 0, pC(6:) — pFX(61,6:) =
c(c]f]|—(b+c)(a—01))

2(b%2—c2?) <0.
. EX2 — 2_9¢2
Loc<0,0 <10l 00pPY(01,0:) 00D 5%y 0 p5*(61,6:) 00D %% 000
b2 —2¢? —be _ _ bt2 b2 —2¢? b _
STy~ Ay = sy > 0- ¢>0000000000000000452% —sprvey =
b—2¢ >0
2(b—c)
je pf(6) 000 0 pf¥(61,6;) 000 Q’Eb;%) DDDDDDC>ODDDD——2’E;§; =

sorg 2 00 pP¥(601,6:) 0000000 2(,)Q_CQ)Dpi(aQ)DDD ioooooos

Q(bgbfcg) = b;(;i;b)c >0 (b>2c> #c 00 b —c?—bc=(b— %c)(b— 14'2—‘/56) > 0.)
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5.A.1.4 Fact 5.4.1.4000

a. v (0;) = 2(qf(0:))?, ¢ (01) > ¢f (62) OO v (61) > vf(62). ¢ > 0000 ¢ <0
00 6] <1657 00 00EX(01,62) = L(gPX(61,62))% ¢FX(61,02) > ¢FX(61,62) 00D
EX(0,,60,) > vEX(01,6,). c< 000 |6] > |9|EX2DDEIU{5X(91,92) = pE2 (91) (a—by)®
X(el,eg) = 0. (v€(01) — v () = PEZE2D > 0 oPX(01,605) — vFX(01,605) =

bl0](2a—(01+02))
WG Outta)) > o)

02 b(b 2(0—01)2 2(a—01)2
b. Uzc(e’t) _U'L’EX (91;92) = (Qa(b_;i) - ( ;_(2)2_((22)21) = 2(2_(;@(1)120)2 > 0.

c. v9(6) 000 WSO.U (f)=0000 |f|=a—6,00000¢>0000¢<0

IZI 0 16] < 617> 0000 vfX(6,6,) D00 LOLIHAL=0)) < g g > gI7** 0O
BX (0, 6,) = 0.
d. c<000000 [0]>107°00000¢EX(0,,60,) =000 vFX(6y,6) = 0.

e. ¢c>0000¢<000 |9 <|0P** 000 vfX(61,6,)00000¢s0000

belel0 S o=00) > 0. c <000 |9] > |6l¢ ™2 00 wf¥ (61, 62) = .

EX2

£.oc< 0,00 > 02 00 00EX(0,0,) = WS C(0y) = ‘;;;9;5 000vEX(01,600) —

o(01) = 2D 5 0. ¢ > 0,00 = a— 6, 0000 00FX(61,602) — vFX(61,6) =
b(a—6,)>

207—cny > U-

g. c<000O |9|<|9|EX2 wIZIIZIIZIU (62) — vEX (01, 0,)

b+ 01)%—2(b3+c° 01)]0]4(c>—2b> +2bJ 0
clofbre) (e=tn) -2 0235&2_122')2' (20420 ggp [J=000 900000000

2 _
Ooje = s 91)“’2,)3”6;)20?6’1 OVIO2 35 00 100 (b—c)y/b(b — 20) > b2 —betc? O

00360000000 055, 00000005%, > 107¥°0000.4 000 2000000
Ooo<|9<|07*00000000000[]<000000000C (82)—vEX (61,62) > 0.

EX2

h. ¢ > 00000 (91) _ Ul (91,9 ) = cle(bte)®(a—01)* +21;((1; 2206))((1;-290(;)291)|9| be(b—2¢)6)? I

(b+c)(a—01)[b(b—2¢)+(b—c) /b(b—2¢)]
000 []=000000001¢ = 522 bc(bCQC) - L. (b—c)\/b(b—2¢) —
b(b—2¢)>000000000.38 0000000 95, 000000000000000
[b2(b—2¢)+(b2—c?)/b(b—2¢)](a—01)
0o009Sk, — (a—6) = b (o—20) Y>0.000200000000
0<|0|<ae—6, 00000000000 ([]>000000000%(61)—0PX(601,6,)>0.3°

. EX —be(b+c)(a—01)+bc?[6)] EX —b%(b+c)(a—61)+b%|0)]
i. c>00000 vFX(6,,0,)000 0 v8X(6,,6,) 000

) 52y
00000000040 ke c\éﬁ 0132[(b+82(3020)12> Holl _ —blla0)-I6) <(b0_ -
Bl=0020000 |02000 26° - 2b%c +¢* :2b3—c(262—c)>0.
30p(b — c)2(b—2¢) — (b2 —bec+ c?)? = —c(2b® — (20> = ?)) > 0
015, — 615 = LN IV B I 0, (8 (b ) b(b—20) — (b )2 (b—c)" =
(b—c)*[-b%c (2b—c)—|—c( )]>O)

38 - b(b — c)%(b — 2¢) — b* (b 2¢)? = bc? (b — 2¢) > 0.
1900000 of (6:1) 00O 0fX(61,6,) D00 LLEllZQ-0) < 00000000000
“egoppD el j;””c ol = —belrg@ P —clfll > 0. ¢>0000 <000 |0 < [0g** D

o 0y 4010 _ b2 {(te)(a—01)-blo]}
oDoo ) e <0.
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EX2 —bc[(b+ 0 0 b+ —61)—bl0
¢<0,9 <l6ly**000000000000000=tlbtgec)dol] YFlerae—t)-bel

—b{(b+ 01)—(b2+c2)|0 2 _ (bt -0 2
{ C”(“ Lo Al goo e = Bt gpogpo< g <9< 00000
0] < 10" < |0/ 00O

exl

vC(0,) 000 = lf) o wEX(6,,6,) 000 "’2“”?;3(_‘1;)9;)""9'} <0000000

—20)

000000e¢>0000¢<0,8<|00*00000 ‘“5)9_12‘0')9” ”2{<”+(C)§acf)13 blol} —

3 3_op2 3
c[(b®+c? ><?b 9213)(}522502)2; MOl .~ opoooon 6], = 7@;623)(2;@) -6, 0000
0<19 <01, 000001012, < |9| <a—-6,000c¢<0,|0 < |9|EX2|]|Z||]|]|Z||]
012, < 10| 00000< 9 <02, 00000(01, <0 <|0l** 00000
00 vf(¢:) 000 =42l < om ofX(9y,6) D00 AR Plnnppoo
000000c<00000EX(6,,6,) 0000000 ‘“(‘91")9” - ”C[(”JF(CgQ(i‘CS;Q‘C‘@”

_ (+a)(b(b=c)’+c®)(a—61)— [b2(b+2c)(b—2c)+02(b+c)2]\0| 000 |9| _ (b+)(b(b—c)2+c®) (a—01)

(b—2c¢)(b2—c2 )2 exle = b2(b+2c)(b—2c)+c2(b+c)2
<a—elmmmmo<|9| <02, 0000092, <f|<a—6,00000¢<0,]0] <

05 000wEX(6,,6,) 0000000 ‘“( 01— ')9” ‘bc[(”Jggg(_“;fQ‘c‘@”

_ (b+c)[b(b+2¢)(b 2¢)+c?(b+e)](a—01)—[(b* —c?)? +bc? (b 20)]|0]
(b-20)(07—c)? '

000 o)z, = Sraktagstare et <167 00000 < |6 < 9]¢, D00
0oe2, <o <o ooo0oo
5.A.1.5 Fact 5.4.1.5000
EX2

a. VO(g) =2 0p ve(g)>VvC(@,)00000e¢>0000 ¢ <0, o<|9|<|9|

c. ¢<0,00] > |0/EX2 00 VEX(6y,0,) = vEX(0;) = @50 0 < || < |0

b—2c¢
o0 Vc(é’l) _ VEX(91, 0) = 2¢?(b+c)? (a—01)*+2b(b 2(25)(3582(:102)921”% b(b—2¢)(b>+c?)|6] 00

OOooo0oO00O0O0OD |9 o000 200000000

|9| _ [b(b— 20)(5-‘1—0) i(b-‘rcggz ;)C\)(/be(_(:_CQQ)C)((bJ’_C) +c2))(a— el)D O000. 00000 O0OOoOooo

0000%e¢>00000<1<e-6000000020000020000000
00oo0o0o0ves,) -VEX(,,0,)000000000000000%000ec<000

ooo<|9<|0f¥*0000020000000000000000000004 0000

¢ < 0,181 > 015" DD OVEB) - VEX (6, 05) = LEele e > o,

VC(6y) = =0’ noppoopo =298 < on0e> 0000 VEX(61,6,) 00

0 —b[(b2+c?)(a—01—|0])+2bc(a—61)]
(b2—02)2

< 0.

EXnppooo

b —2¢)(b+¢)? < (b+c)(b—c)y/b(b—2¢)((b+ )2+ c2) & (b+¢)* (b — ¢)?b(b — 2¢)((b+¢)* +

c?) —

42
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c<0000000EX(6,,6,)=0C(6)000 |f|000000000000O00O00O0 |§00
00200000000000

be2(b — 2¢) 6)° — 2be(b + ¢) (b — 2¢)(a — 61) |0] — (b + ¢)%(a — 61)% = 0.

000 |e = A PO-20r0- 9V 29 noD0<0,00000 []000000b(b—2¢) <

(b—c)y/b(b—2¢). 00 10000000000 10000007 00000<16<(05**00
DDDDDDDDDD

0EX1 (b+c)(a—01)[b(b—2¢c)—(b—c)4/b(b— 20] 72
| | be(b—2c¢)

5.A.3.3 [9|5,2000

¢>000000058X(6,6,)=0(F,)000 |f|00000000000000000 |§00
00200000000000

(263 — 2b2c + ) |0]> — 2(b + ¢) (b2 — be + ¢2)(a — 01) |0] + c(b + ¢)2(a — 61)2 = 0.

2 2
noo|g) = G ber ) E0 OV 2 fngD=22(b— )+ ¢4 >0,00000 [0

00000 —bc+c®2>(b—c)y/b(b—2c)0000000000B 0000000 a—-6,00
DDD”DDDDOSMS@—&DDDDDDDDDDDD

0EX2 (b+c)(a—01)[(b>—be+c?)—(b—c)y/b(b— 29 75
| | 2b3—2b2c+c3

“b(b —2¢) < (b—¢)/b(b —2¢) & b(b—2¢)(b—c)? — b*(b — 2¢)? = bc (b — 2¢) > 0.
”DDDDDDwFXP<wF“ & (b—o)[(b—2¢c) — /b(b—2¢)] > 0 < —2¢(b— 2¢) > 0.
b2 —be+ P >(b—c) b(b —2c) & (bg—bc—l—c) > (b—c)?b(b— 2¢) & c(2b® — 2b%c+ ) > 0.

2
74 (b+c)(a 01)[(b2—be+c?)+(b— c)y/b(b—2c)] —f o (b—l—c)(bg — be+ 02) + (b—l—c)(b _ C) b(b— 20) >

2b3 —2b2c+c3
20 —2%c+ ¢ < (b+ c)(b — c)\/b(b— 20) > b2 (b —2¢) & (b+ ¢)%(b— ¢)?b(b — 2¢) — b* (b —2¢)? =
be(b — 2¢) (2% — 2b%c + ) > 0.
POO000000E7? <a—61 e b2 (b—2¢)+ (b+c)(b—c)\/b(b—2c) > 0.




[]

1
2
3

[
[
[
[4

]
]
]
]

[5]

149

HREEN

0000 (1988)D 0000000 ooooo
0000 (1992)0D0 0000000000000
000000000 (19990 0000000000000000000000000O0O0

Aghion, P. and P. Bolton (1987), “Contracts as a Barrier to Entry,” American Economic
Review 77, 388-401.

Bernheim, D. and M. Whinston (1985), “Common Marketing Agency as a Device for Facil-
itating Collusion,” Rand Journal of Economics 16, 269-281.

Bernheim, D. and M. Whinston (1986), “Common Agency,” Econometrica 54, 923-943.

Bernheim, D. and M. Whinston (1998), “Exclusive Dealing,” Jornal of Political Economy
106, 64-103.

Bork, R. (1977), “Vertical Restraints: Schwinn Overruled,” Sup. Ct. Rev.

Bork, R. (1978), The Antitrust Paradox: A Policy at War with Itself. New York: Basic
Books.

Comanor, W. and H. Frech (1985), “The Competitive Effects of Vertical Agreements,”
American Economic Review 75, 539-546.

Martimort, D. (1996a), “Exclusive Dealing, Common Agency, and Multi-principals Incentive
Theory,” Rand Journal of Economics 27, 1-31.

Mathewson, G. and R. Winter (1984), “An Economic Theory of Vertical Restraints,” Rand
Journal of Economics 15, 27-38.

Marvel, H. (1982), “Exclusive Dealing,” Journal of Law and Economics 25, 1-25.
Posner, R. (1976), Antitrust Law: An Economic Perspective. Chicago: Univ. Chicago Press.

Posner, R. (1981), “The Next Step in the Antitrust Treatment of Restricted Distribution:
Per Se Legality,” 48 U. Chi. L. Rev.

Rasmusen, E., J. Ramseyer and J. Wiley (1991), “Naked Exclusion,”, American Economic
Review 81, 1137-1145.

Segal, I. and M. Whinston (1998), “Exclusive Contracts and Protection of Investments,”
Mimeo, Northwestern University.

Tirole, J. (1988), The Theory of Industrial Organization, Cambridge, Mass., MIT Press.



151

el UUOUOULOOUOUOLOOUOLODOOOO

060000500000000000000000000000000000DO0O0O0
000000000000002000000000000000000000000O
000O000o00ooon

000000000000000000000000000000000000000
oooooooooooot

6.1 UUOOUooobooo

O00000ooO0oO0o0o0ooO0o0ooOoOoOboOO0O000O0O0O0O0O000000O0
Oo000000o0o000oOoOoO0O0O0OoO000ocOO0OO0OO00OO0O0O0O0OOOOO00O
0000000000 00O000000000O0O0O000C0CO0OO0O0OO0O000000O0
O000000000000000O0CO0O0O00O0O0O0O00O00COOO0OO0OCOOOOO0O
O000000000000000000000O0O0O0O0O0O0O0O0O0O0O0O0GOOOO0O0O
O00000ooO0OO0O0ooOO0000O0O00O0O0O00000C0OO0OO0O0OOO00O000O0
O00000O00000000000O0000O0O00O000000O0O000O0O0O00O000O0
oo00000oooooooo

0000000000000 (information technology: IT) D0 0000000000
O0000000000000O00000O0000O00000O0000000O00000O0
000000000000 000 (virtual market) 00 000000000000 0ODOO
Oo000000O0oO0O00000oooOoO0O0O0O0O0OOO00000O000000C0OO00O0O0
O00000ooO0oO0o0oO0oooOoOOOoOOO0OO0O0OOO0OO0OCOOOOOOO0O000O
0000000000000000000 (ondemand) 00000000000O00DOO
Oo0000000000000000000O000O0O0O0O0O0O0O00O0O0O0O0O0O000O0
O00000O0oO0O000b00O00000000000C0O000O0O0O0O0000O0O0000O0
000000000000 0D0000000000D0000 (door-to-door) DO D OO0
Oo0000oOooOO0O0O0oO0000O0000O0O0O0000C0OO0O0O0O0O0O000000O0
000000000000 0O0OO0000O0O0O00O00bOOO0O0O0O0O000O0000O0

'000D000D0000020000 90 20,3000000000 (CTW)DO0O0000000000OO
goboooobooooooboooooboooOooobboOoobOooboOo0oDObOobbOobObOobOoOoDbDbDO
oooooooooon



152 g6l 0OOO0ODOOO0OODOOOOODODOO

doododdooooooooooooooooonoooooooooonoooooo
oo
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O000000000000000O0Mathewson and Winter (1987), Comanor and Frech
(1985) 00000
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gooooooooOoOoOoOoO0OOb0oO0oU0oOo0ooooooooobooooooooggo
coo0o0oooooooooobooooooooooooobooooooooooooon
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gboobobopoooooobobobooooobobobooboboboboboboobon
gbobooobboooooobbe20bbO00bbOo0ObDbO0ODbOOODLDbDOnDD
goboboboboobooobobobobooobbobboooe3bdoboooonbd
gobe.d.1,63200000000000000000O063300000DOOOOOODOO
gobobooboboooboobotbe4b0b0bOobDOobOobDOoOobObDObODbODbDODLO
gogboobboooooobboobooooesboobboobooobboobd
gobodobogobooboboboboobobobbanon
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6.2000000000000O00DOOO0ODODOODDOO0DbOOo0ObDbO0O0bOOn
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g20000000000000000O0DODOODOO0O0ODO0ODO0OO0O0bOOo0bOnn
000000000000 0Martimort (1996a) O 0 O O Martimort (1996a) 0 00 OO
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O000Gal-Or (1991)00200000000000000000O0DOOOOOOOO
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00000000000 Martimort (1996a), Mezzetti (1997) O Gal-Or (1991) 0 00O
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00000000000 00000000000O000000000 Gal-Or (1991) O
Martimort, Mezzetti U DU D 0000000000 0ODOODOODOO0OO0ODOODOODOO
gobobboboobooooooboboobobbobooboobooboobonoo
oboobbooboobooboooooobogodMartimort OO0 OO0 O0OoOoOoOO
gobobbooooboobboboboboobboboobbobooboobobbon
goboboboboobooboooobboboboobobbooobbobooo
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0000000000000 0D000000000D0000000000000000000000
00000000000000000000000000000000000000 (truth-telling direct
mechanism) 000 000000000000000000000DOO0O0O 20 p.140000000000
000000 Myerson(1979) 00000000 Fudenberg and Tirole (1991, Ch.7) 0000000
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0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
00000000000000000000000000000000000000
000000000000000000000020000000000000000
0000000000000000000000000000000000000000
0000000000000 0 (multiple agents) 00 000000000000000
0000000000000000000000000000000000000000
000000000000000000000000000000000
000000000200000000000000000000000000000
0000000000000000000010000000000000000000
0000000000000000000000000000000000000000
0000000020000000000000000000000000000000
000000000000001000000000000000000000000
02000000000000000000000000000 200000 0Mezzetti
(1997)0 000000 200000000000000000000000000000
0000000000000000000100000000000000000000
000000000 2000000000000000000000000000000
000000000000000000000000000000000
000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0 (sequential move) 10 0000 0000000000000000000000O0O00
0000000000000000000000000000000000000000
00000000000000000000000000000000000000000
000000000 (sequentia) 10 00000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000100000000
00000000000000000
000000000000000000000000000000000000000
00000000000 50000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000
0000020000000000000000000000000000000000
0000000000000000000000000000000000006.3000
0000000000000000000000000000000000000000
00000000000 30000 (Martimort (1996a), Mezzetti (1997), Gal-Or (1991))0
0 0 Martimort (1996a) 0000000000000
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6.3 OO0

6.3.1000000000000DL0000O00DbO00Db0e63200000000006.3.3
0000000000000 0000000000O000O000D00D000 (exclusive
dealing) 000000000000 DOOOOOOOOOOOODOOOOODODOOOOOO
0000000000000 (common agency) 00000000000 OO0OOODOO
goboobooooooboobuooboobboboboooooooobooobo 2
0ooboboobobouobUubFigure 6.1 0000

manufacturer 1 manufacturer 2 manufacturer 1 manufacturer 2
seller 1 seller 2 common seller
duopolistic competition monopoly
Exclusive Dealing Common Agency

Figure 6.1: 00 U000 U0O0O0ODOODO0ODOODOODODODODO

6.3.1 U0UOOooOoOoOooon

6.3.100000000000000000000 2000000000000000
0000000(P,4),(P,A) 00000000000 00000000D0000O00
0004, 0100000000000000R 0000000000000 O00000
0000000000000000000000000000000000000 100
0000000000000000000000000000000100000000
000000000000000000000 4;0 000000000000 6;0
0000000000000000000000000000000000000000
00000000000000 6, 00000000000000000D000O0000O0
ooooooot
000000000000000000000000000000000000000
000000000000 00000000000000000 Fi(6), 6; €[0,,0;00

‘0000000 Martimort (1996a), Mezzetti (1997) 00000000000 00000D0000OO0O
0ood
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000 f(6,)0000000000000000000000000000000000
00000000000D000000000 (monotone hazard rate condition: MHRC),
d(F;(0;)/ £(0:))/d6; > 00 d(F3(6;)/£:(6;))/d6; = 1 for §; =0, 00000 O

0000000000000 00000000000000000000000000
00000000000D00000 (nonlinear wholesale payment schedule) 0 00 O O
000000000000000000000 #(q;)00000000000¢0000
0000000000000 000000000000000000000000 ;0
000

000000 () 00000000000000000000 P-AOD (P}, 4;)00
0000000000000000000000000000000000 (:(6;), ¢:(6:))
0000000000000000000000000000000000000 direct
truth-telling mechanism 00000 000000000000000000000000
00000000000 PO000 4,0000000000000000000000
ooooooon

0D0D00000FRO A4;0000000000000000000000000000
000000000000000 ¢0000000000000000000000000
000000000000000000000000000A4;000 ¢ 0 (P,4;)000
00000000000000000000000000000000000000000
000000000000000000000000000000 (yardstick competition)
0000000000000000000000000000000000000000
00000000000oooos
A;06;,0000000000 24(6;)000 ¢;(6;) 000 (implement) D00 0A; 00D
06,000000A4,000000000-—z(6;)+v(qi(6s),4;(0;),0;) 000 0v(gs, gj; 05)
0000000000000000 RO0O0OOOO P,000000 (¢5,¢)0 4,000
000060000000 4,0 P,00000000000000000000

000000000000000 (identical) 0 0000 (quasilinear) 0 000000
00000000000000000000000 o¢,)00000000—c(g)+ ;0
000000

000000000000 00000003000000000000000000¢6

Assumption 6.1

v(gi,q5,0;)0 ¢ 0000 concave 10 300000000000DO0¢(¢g;) 0 000
OconvexOO 200000000000

Assumption 6.2

vi; U constant sign. O 0 v;; > 000 vy + 205 < 0.

S00000000000000 (commit) 10000000000
00 Osubscript i (j) O ¢ (¢;) 00000000000
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Assumption 6.3 vy, <0. 7
Assumption 6.4 v;y < 0.
Assumption 6.5 v, O ¢; 0000 concave.

Assumption 6.6 vy <000 v;59 < 0.

Assumption 6.7 d%(Fi(ei)) > 0 (MHRC). d%(Fi(%)

~

Assumption 6.1 00000000 concavity OO DOOO06.200000000000
00000000000000000 (complementarity) 0000 00O (substitutability)
gbobobobbooooobobooboboboboue3boboboobOoboO
oooo0oo0oOo0ogoooooO0o0oboDOobOoObOOo 00000 UoUbDObOoUooDOo
00640000000000000000000O0OO0OOODO (single crossing property,
Spence-Mirrlees condition). 6.506.60 000000000 ¢, 000000000000
OU00ouododd concaveprogram U0 OO DOOOOOODODOOODOOG.70 monotone
hazard rate condition 0 000000000
gooboboboboboooboogooooooo

lL.000o0ooooooououoooooga

2. 000000000000000000000000000£0 direct revelation mech-
anisms (mz(@),qz(@)) fori € {1,2} 0 offer 1 OO

3.0000000000000000000000000000000 acceptd OO
reject OO OODOOO

4. 00000000000 reporté\iDDDD

~ ~

5. transfer x;(0;) O output ¢;(6;) O implement 0 0 0O O

0000000000000 (perfect Baysian equilibria) 0 O 0O O

6.3.2 UU0U0O0OOOOOOOO0

6.32000000000000O0OLObOOOOODLOOODbODOObODbOOODbO0OOO
gobobooboboobooboobobbobobooboobonoooboboboon
goboooooobod

6.3.2.1 0O0O0O0O0OO

Benchmark A :(6;,0;) 000000000
Benchmark AD0O (¢,,6;,) 000000000000000 0 A;0 A4;0000
00 (6,6;) 00000000000000DO00OO0OO0O0O0O0OO0ODOOOOO0OO0

"D000000000 ve, =ve 1000
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0000000000(R,4,)00000000000000000000000000
0000000000000000000000000000000 sell-out contract O
0000000000
A0 ¢0000 —e(g) +v(gi,¢5,0:) 0000000000000000000010
0oooo
—(¢i) +vi(gi g5, 0:) =0, i,5 € {1,2}, #i. (6.1)
(6.1)0000 (P,A) 00000 ¢ = qi(g;;6:),4,5 € {1,2},j #i00000000
DDDDDDD%;:—JﬁNDDW—m”<ODDDDDDDDUUDDDDDDD
substitutability (complementarity) 1 000000000 g8 = —-42, < 00wy < 0
0000
00000000 ¢ = ¢ (6;,0;),4,j € {1,2},j #i000000000000000
000

—c(q; (0:,05)) + vi(q; (0:,05), ¢} (0:,65),0;) =0,

—(q;(0:,05)) + v;(qf (0:,05), 4} (65,6;),0;) = 0. (6.2)
ggoo
9q7 —(vj;—=c")vig da; VjiVig
00; — (vii—c")(vj;—c)—vijv5: 0 00; T (vii—c")(vi;—c)—vijvji

gooooooooag ViiVjj — VijVji > ooooon D(Uz‘i—C”)(Ujj—C”)—’Uz‘j’l}ji >000

* oqg* (v —!! .
00000000 v; 0000000 55 + g5 = sz — 0 g5 — (v — )

gooooog

Benchmark B : (P, 4;)0 (6;,0;) 000000 (P;,A;)06;,000000006;00
000000
O00POOOOADOODOOOOOP-ADOOOOOOOOO(R,A4)000000
00000000000(P,4,)0000000000000000000000000
0000000000
OP-A00000O000000O00000000(R,4,)0000000000000
0 —c(q) +v(g,¢;,6:) 0 100000(6.1)000000

—(¢;) + vi(gi, g5, 6;) = 0. (6.3)

(6.3) 000 (P,A) 00000 ¢ :qi(qj;ei)DDDDD@DDDDDDDDDDDD
afals i
0;
(P;,A;)06;000000000000-c(q)+v(Elai], ¢505), Elail = Jy, a:(g5:0:) fi(6:)db;
ooool1o0o0ao

—c’(qj) —I—Uj(E[qi],qj,Hj) = 0. (6.4)
(6.4)|:J|:J|:J (Pj,Aj)DDDDD qj:qj(E[qi];Hj)DDDDDDDDDDDDDDDagq[;i] =

Vji Oq; _ _ e <0

T Ui — . i—
vj;—c’? 00; vj;—C
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00000000 ¢ =¢(8,6;),¢;=¢(6) 0000000000000000000
008000000000000000

(a7 (05, 0;)) + vilg; (0, 65), 45(6;), 6:) = 0,

—'(q;(05)) + v;(Eg, (a7 (0:, 0;)], 45 (05), 0;) = 0. (6.5)
(Eo;[a; (05, 0;)] fg ; (05,05) fi(0:)df;) OO0
0 i —Y 0 z* — Vi 9aj
8%1' = Vij— z” < 0’ % - ’Uiz'—]c” 89; '
oq; _ 0Ey,[q}]
86; = v]-j—lc” (vji 896]- + ’Ujg).

goo vijDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD9

Benchmark C : 0 (P, 4,)0 ¢,000000006;,00000000
O00OPOAOODOOOOOOP-ADODOOOOOOOOO (P,4,)0000000
0D00000000000000000000000000000000 P-AOOOO
000000 ¢,00000000000000000
(&AQD@DDDDDDDDDDDD

—c(q;) +v(gi, Elgj], 0 h<b 0,)f;(0;)d0; 0000100000
— (i) + vilgi, Elgj], 0;) = 0. (6.6)
dq;
(6.6)DDD (B,A)DDDDD qz—qz(E[ ]H)DDDDDDDDDDDDDDDdE[ 1=
v 9 _wie
vi;—c’ 96; vi;—c!’ :

ooooooog (qi,qj):(qj(@i),qj(Qj)),i:{1,2},j7éiDDDDBenchmark A,
BOOOOOOOOOOOODOODOOOOODOOOoOoOoOoOoooooooooaa

— (g7 (0:)) +vi(q; (6:), Eo,[q5(65)], 0:) = 0,

—c(q5(05)) + v;(Ea, (g} (0:)), 47 (0;). 0;) = 0. (6.7)
(Eo; 17 (0; j;% 0,)d6;) 000
%ﬂzgﬁﬁ<01_{1n

goo3opoooobooobbobobooboboobobooboobobooobobonon
gogbobooooboobonooobobobobobobbobonoboobobooon
gogbobooooooboboboooboooooboobobbobooobobobonon
000O000O0o0Oo00O0O00OOO0bObOO00ooO0oOooOOooOoOOobOoOOoD P-ADDOOOO
gobooobobooboobobobbooboobbd

*000000000000000000000000000000000000000000000000
‘000000000000000000000000Benchmark ADOOOO0O (visvy; — vijvgi > 0)
000000000
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6.3.2.2 P-AO00ODOOOOOOODOOOO

ooobogboe200000000D00DODUOLODODLDODODODODOD
0000000000000 000 (revelation principle) 00000000

0000 (Myerson, 1982) 0 00000000000 indirect mechanism 0 00 0O
0000 ooboobooobD0obo0obUo0obUoDbg direct truth-telling mechanism [ O
gboboobooboobooboboobooboobobobobDoooobDboobLOoo
000000000 AA000output 00D OO0O0O0DOODOOD Odirect truth-telling
mechanism OO0 00000 PO bestresponse 0000000000 O0O0OOOOO P~
O0O00O0O0b00bOd PO best response U direct truth-telling mechanism O 0 O 0O O
oooboobobon

Oo0oboooobooboobuobboooobouonogoobsecretdoooonboon
O00b0b0b0b0b0b0obU0ObOl publicecontract O D OODODOOOODOODO
ooobooboboooboobobooboboooobuobobogb output oo O
gooboooobobobooboobobooooooobooboobooooboobo
0000000 booooobbobbOdsecret 000D oobooooboooooO
0000 (Epstein and Peters (1999), etc.) 00000000 (P, A4;) 000000000
ooobobobobobooboooboo

O00p-ADOOODOOOO0OODOOOOOOOUOOODODOOODODODOOOOD
00000D000000000 (incentive compatibility (IC) constraint) 0 0000000

o0o0do0goooooODOOoDOODOODOOO0O0DO0O0ObOOobOOoICOOOoDUgOoOA; DO
oo0oDO0O0A, 000 A,0D0D006O0000000DODOO0OKRLOODCODODOOOOOODOO
D000000000000000A4, 0000 Uy(61,6s) = —21(01) +v(q1(61), ¢2(62), 61)
gogboooognd

EU(6h) = J;? U1(01, 02) f2(02)d02 = —a1(61) + v(q1(61), Elaz(62)], 01);
Elg(02)] = f;j q2(02) f2(62)db
goooooooboooo

61 € arg r%ax<—x1<51> +0(qu(01), Elaz(62)], 61)). (6.8)

zi(),()0000000000000000000000%Y (68)00 100000
—21(01) + ¢1(01)v1(q1(01), Eg2(62)], 61) = 0. (6.9)
(69)000000000000000 A, 000000000000000000

EU1(91) = vg(ql(ﬁl), E[q2(92)], 01) < 0. (6.10)

000 single-crossing property O O O almost everywhere differentiable 0 000000000
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0000000000000 0000D00 Assumption 6.20 00000 program [0 local
second-order condition [J J

v19(q1(61), Elg2(62)], 01)d1(61) > 0. (6.11)

single-crossing property 0 0 O Assumption 6.4 00 v,y < 00000 ¢(0;) <000
OOoutput 00OO00OOO0DOOO0OODODO almost everywhere differentiableD 00 0O O
ooooOoooooo

Martimort (1996a) OO0 0000000000000 Martimort 0000000000
0000000000000 0DO000ODO00O0O0DO0O0DOO0O0bODOODbOD0Od outputd
0000000000 “competing contract effect” 0000000000000 O0O0O
00000000 0DO000D0O00DO000ODOO0DO0O000O00DO000DO competing
contract effect 0 0 OO

00000000000 (differentiable equilibrium) 00 0000000000000
0000000000 2000 (6.11)0 (¢(0;) <0)D0DO0OOO0OODOOOODOOO
goboooboboboboobobobbonoboobbobbonon

ooobobobobobooobooobooobOoUnO A O program

60,
R /21 (—c(q1(01)) + v(q1(61), Efq2(62)], 61) — EUL(01)) f1(61)db1,  (6.12)

s.t.

EU1(91) = U@(q1(91),E[q2(92)],01), (6.13)
EUL(0)) > 0 V. (6.14)

EUL(6;) <00D0O0IROOO EUL(6) = 0.
OO0 program 0 0 0000000000000 00D000DOO (Hamiltonian) 00 O
ooixOICOOOOOOOOO

H(61,q1, EU1, \) = (—c(q1) +v(q1, Elga(02)], 01) — EUL) f1(61) +A(01)ve(q1, Eg2(62)], 61),

(6.15)
Hamiltonian 0 ¢; 0000 concave 0 00 00O Pontryagin’s Principle 0 O O
: OH
AO1) =— = fi1(6h). 6.16
(0) = =355 = H0) (6.16)

free endpoint problem 00O A(@;) =0000 (6.16) D00 A1) = Fi(6,).
bbb Uoooooooooon

—(@1(01)) + v1(q1(61), Elga(62)], 61) + 1]2((9911))

Hooo0 —c(-),v(-, Elge],01),ve(-, E[g2],01) O concave

’1)19((]1(91), E[q2(92)], 01) = 0. (6.17)
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000006 O0O0OO0Ooooooiz

) (1+ %(5))019 + 190
1 (61) = — [~ — I — <o (6.18)
v — ¢+ FU116

000000000000000002000 (6.11)0000000(6.17)000000
0000000000
00000000000000000000000000000 (6.17) 000 Bench-
mark CO (6.6) J00000000000000000000000 Elp00000
00qY;) =¢f¥(9,) 0000000000000 ¢0000000000000000
000000000000000000000

Proposition 6.1. 0000000000000 Oq(6,)0 (6.17) 00000000000
00 payment schedule 0000000000

nio = [ " (@ (60, Elaa(82)], 000 + (@ (60), Elaa(6)],0).  (619)

0000000ooooOo0o000oooooooO (RL,A)000D0 (6170000

DDDDDDDDDD%QO::MEMwMH)DDDDDDDDDDDDDd%]:

F d (F
vij+5vize dg; _ Vietvieetgq (5 )vie <0
vii—¢"+ v 00 vii—¢"+ i '

00000000 (4(0:),4i(05)) = (aP¥(8:), a7 *(0;)),i={1,2},j #i0000000
gddooDoodooooodnooououmoooooooooooooa

X)) + 0 a0, Bl 60,00 + T 0 o ¥ (0). ElF¥(0,)1.0) =0,

Y 0)) + (Bl 0] 0¥ (0)).09) + Ao Ela0)). 0P (8).6) = 0.20)

(E[g” h £(6:)d6;) 000 (6.18) 0000000
ﬁﬂkz—“+£ﬂ?mw+%%ggo,i:{LQ}

vii—c"+ L viig
O00FR0 A 00000D000OOO00ODOOODOOOOOODOOODOOOO

obobooobobuooobooobobuobooobogbodBenchmark COODOOOO
goboobogobooobboobboobbonon

20p000000000000000000 F(),f()0000000
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Proposition 6.2. O (P, 4;),i = {1,2} 0 symmetric 00 0000000000000
0O F@e) 000000000000
oot ooooobboog
ggd
O0vip 000000000000 output0 000 (substitutes) 000 (v < 0)0

¢ (0;) < a7 (8:),i = {1,2}. (6.21)

O00g0;) 0 ¢FX(0;)0 30; €[0,6,) 00000000000
output 0 0 O O (constitutes) DO 0 (v1o>0) 000000000

q;(@‘) > QiEX(Qi) vo; € [ngZ]?Z = {17 2}' (6'22)

DDDDDDDDDDDDDDDinEX(Qi)—q;*(Qi)>0DDDDDDDDDDDDDDD
substitutes OO0 OO0 O0O0O0O0OO0OO0OOOOOOO

000 Appendix 6.A 0000 Proposition 6.2. 00 00O Figure 6.20 000

- g L @) g

Substiutaniity complementanty

O complementarity 000000000

0 Elg:(6,)] > ElgF¥(6)) 00000 on

Figure 6.2: Proposition 6.2. 00

Proposition 6.2. 00000000000 0O0O0O0O0O0ODOODOODOODOODOOOO
goobobogboobooboobooobooboboobooboobooobooo
gbobooboboobobobobobobuoboooobobobooooobobo
00000000000 0O00O0O0o0O0bO0oUoO0oOO ¢g((0;)00Do0ooOoo0ooO
gobobooooobboobooboobobbobooboboobooboobonoo
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gogbobbooooboboboobobobobooboooobooboobobobonon
gogboboobooboobbobooobooboboobobobooboooobonoo
gobooobooobooon

goooboobobooobooboboobooobboboobooobooboonoo
gboboboboobobobobobobobooboboboboboboooog
gogbobbooobobooooboobooobobobobobbobooobooboonoo
O00000oobo0o0ob0o0bbD0b000bO00bU0bbOUbbDUUU best response
goboobooooboobobobbooo

gbooobobbooooboobbooboobobboboobobbobooon
ggod

6.3.3 UU0UOUOOObOOOOoOOobOoOoOoUooboobon

6.3. 3000000000000 DO000O0OO000DoObO0o0oooooooonon
DDDDDDDDDDDDDMartimort(1996a)DDDDDDDDDD13

000000 ooooooooooooooooooooooooooooooooon
O0000000000000000 RO0O0ODO0OOODOOOO0ODO0O0O0D z(¢g)00O
O common retailer 1D OO0 000000000000 ODODOOOONOOcommon retailer
0000000000000 000D0DO accept0 00 reject 00O OO0OOODOO
0000000000000oDOooooDooot

A,0000000000000D0000000A,D00D0D0O0O000DO0mMDOOOO0O0
accept 1000 A, 0000000 —z1(q1) —22(q2) +v%(q1, g2, 01) D0 0 00 (g1, g2, 61)
0AD00POOOOOODDODODOOOO common retailer 10000000

o0odoooooooooooooad

Assumption 6.8
vC(,+, )0 q1,q2 0000 strict concave 00 3000000000000

Assumption 6.9 vg U constant sign.

Assumption 6.10 vg] < 0.

Assumption 6.11 v$ < 0. (single-crossing property)
Assumption 6.12 vgg <0.

Assumption 6.13 vg](-) O ¢1,q0 0000 concave.

B0O0000000000000 common retailer 0 000 manufacture 0 00 0000 OO OStole (1990),
Martimort (1992) 0 00 0 00 0O Martimort (1996a) 0000000

Mintrinsic common agency 0 0000 000 00 delegated common agency 000000000000
oo0ooo
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goboboobopooooobobbobooboobobooboobooooobonoo
gogbooobboobobobboobod

6.3.3.1 000000

Benchmark D : 0, 00000 (complete information) 0 0 P; 00 00O (cooperation)
gogn

p00000000000D00000000 (¢f-(61),¢5-(01)) 00000 Ofixed fee O
o000 bboutput 00000 Oooogyg

—(gic(01)) + of (gic(01), e (61), 1) = 0,0 = {1, 2}, 5 # i. (6.23)
0000000000 ¢=q(g;00) 0000058 ==y, ot = — e, < 0.1
oo (qikc(gl), q;c(gl)) ooogao

dq; (Ufj—c//)vg—vgvj(’;

00, — (W =) (S, —c")—v$50S,
g7 4 oqs _(U%—c”)v%—v%v%—l—(vﬁ—c”)vgg—vglvfg . 7&1
001 001 — (v =) (vS,—c) =5 S, ] ’

Benchmark E :0; 00000 (complete information) 00 ;000 0O (non-cooperation)
ggod
OO00OUOODEOUOOBenchmark DOOD output 00D OO0OO0O0O0OOOOOOODO
gobooobpboboboobobobbooboobboobooooon
gobodboobbooboobobobbonoo

Benchmark F : 0, 000000 (incomplete information) 0 O P; O O cooperation [
oo

0000000000000 0D0DO0DO0O0D0O0DODO0oDOO0OOoODOooDOooDOO
0000Benchmark FOOODOOD output O (¢f-(01),45~(61)) 000000000
output 0 00 OO implement OO OO common agent 00 000000000000
— Jo Fr(00)v§ (@0(01), 430(61),61)de, 0000000000

0000000000 000000000 owtput 0000 0OODOODOODOODODOO
0000000 downward distorted 0 O 0O 0O O

i O, a6 0) = 0. (620

000000 A;0 symmetric0 00000 ¢5(61) < ¢i(61) 0000000 (6.23) 00
(624)00000000006; =6, 000 ¢(0;) = ¢(8;).0

—c (g5 (1)) +of (@i (01), 45 (61), 61) +

BO0p0DD0O000000000 100000000000000000D0000000P, 000000
000 ,,O000DOO0O0O0DOOOODOOODOOODOOODOOO0OODOOO0ODOOOOO0ODDOO
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oo00o0o0o0o00O0O0bO0o0DOO0 prAOODOODOOODOODODOOODOODOOO
gobooobooobooon

6.3.3.2 P-AO000ODOOOOOOODOOOPOOODOOOOO

0, 000000 (incomplete information) 0 O P; 0 O non-cooperation 0 0 000 00
dooodoIicoooooon

Op0000000000O0O0O0 outpwt 00O qic(01),q20(61) D0 0OO0O0OOO
0000000000000 000000000000 Ue(b)OO

Uc(61) = —21(q1c(61)) — 22(q20(61)) + v (q10(01), g2 (61), 61), (6.25)

ggod
[ICoOooooogoooo

(q10(61), q2c(6r)) € arggll?};;(—xl(fh) — z2(q2) + v (a1, @2, 01)). (6.26)

ooobooobooobooobuoooboooboboOon P O program OO

01
qlc(.)gg()fwc(.)/gl (—=22(q2c(01))+v (q10(61), q2c(61), 01)—c(q10(61))—~Uc(61)) f1(61)dbr,

(6.27)
s.t.
Uc(01) = v§(qic(6r), gc(61),61), (6.28)
qc(01) € argﬁ}gx(—@(fh)+UC(Q1C(91)7Q2791))- (6.29)
Uc(6h) > 0. (6.30)

2000000000000 DO0O0 RLUOUOOODOODO output o OO OODOODOO
gooboooobodoboboop, 00000000 oob01I0DgoD 30
oO0o0ooOooooIc IROOOoDoOoon

Martimort (1992) D000 (6.29) 0000 10000000

—h(q20(01)) + v5 (q10(61), g20(61), 61) = 0. (6.31)

Uc(6r) =v§ <0000IROOO Uc(fy) = 0.

00000000000 000000000000000000 (revelation principle)
oo0oooOo0o0OoobOoOOobOO0oO0o00ooObOoU0obObOO00bODOOR,RUOODODODOO
UO000D00O0O nonlinear pricing U O O U O direct truth-telling mechanism 0 O O O O
OppO0OO0ODODOOOOOODOOODOODOOODOOODOODOOOODOODOOOO
0000000000 00oOoO00bOO0o0OobObO0o0obOOoObOOoUoOooOoOOoOoOoDoOd
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0000 direct truth-telling mechanism OO0 0000000000000 0O0O0OO0O0O0O
0000b0o0b0obdbOobOOgO nonlinear pricing 00 0O00OOOO0OOOOOO
oopoogo

(6.31)0000qac(01) 0 que(61) 00000 ge(01) = geel(qie(01);600) 0000000
OooboobD RO program D OO0 OOOOOOODODOO ggfg:—vgc:%vg.

00O program [0 Hamiltonian O D OO OO O0OOOOOOO

H(01,q1,U1,0) = (—z2(q2c(q10) + v (q10, 2c(q10), 01) — c(qic) — Uc(61)) f1(61)
+ A01)v§ (1 @ac(qr10), 01). (6.32)

qc0O0000O0OD0DO0O0O

Fi(61) 0q2c
C_ oyt v 408, — 0. 6.33
1 fl(gl) ( 16 208q10) ( )

symmetricO OO output 000000000000 O00O0O000OO0

o (6) vip(ac(01), ac (1), 61) (—C’(QC(91)) +vf (gc(61), gc(61),01) + %U%(QC(%),(JC(@O,@O)
qc\V1) = —

ofalac(8r). ao(@h), 1) (~lac(@r)) + of (ao(61) 40 (01),01) + 257308, (ac (1), 4c(61), )
(6.34)
go(8;) =¢5(0,) 0000
asymmetricO O 0O output D0 0000000 Mg O000O0OOg OO0 O superscript
0Dc0Dod

Goc(01) =
[(v1 — C/)U12f(91) + v21v10 F(01)]v16[(v2 — C/)f(91) + v20F(01)] — F(01)v10v12 - v2g[(v1 — C/)f(91) + v10F(01)]
[(v1 = )21 f(01) + v21010 F(01)] - [(v2 — ¢ )vi2f(01) + v12v20 F (61)] — F(01)v260v21 - F(01)v16v12 ’

_ (v2 — C/)f(91)1110[(1)1 — C/)U12f(91) + vigv21 F(01)] + F(91)2U59U20[U10 — 29] (6.35)
v12v21 f(01){(v1 — ¢/)(v2 — &) f(61) + [(v1 — ¢)v20 + (v2 — ¢ )vig] F(61)} .

Proposition 6.3. (Martimort (1992))
output O substitutes (v§, < 0) 00 O O O unique 0 symmetric equilibrium 0 0 0000
000 output levelO OO OO0 OO cooperative 1 0 0 00O O

& (61) < qc(61) < qé(61) V6, € [0y, 604], (6.36)

output O complements (v, >0) 00000 output 000 0000000000000
00 cooperatived 0 0O a continuum of symmetric equilibria 0 0 00 0O O

qo(01) < g&(01) < g5 (61) V01 € [0;,01], (6.37)

00009, 000000000004e(8;)<0V6; €[6,,6,)0000
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00 Proposition 6.3. 000000 00000000000 OODODOOODODOO
0000000000 0output 00000000000 ODODODOOODOODODOOO
0000000000000 D00D0000D0000D000D O cooperative case d 00
00000000output O downward distortion 0 000000 AO000O00O0OO P
0000 owtput 00000000000 O0ODOODOODOODOODOODOO0O0ODOADOOO0O
output 0 downward distort 00 0000000000 substitutes (complements) 0 O O
P, 00000000000 Ooutput000000 ;0000 downward distort 0 O O
O000Ooutput 0000000000000 O0D0O0ODOODOON substitutesdOOO0O
complements 0 O 0 0O 00O OO substitutes 0 0 O O O O distortion, complements 0 [ [J
000 distortiond O OO

64 LD0O0O0OOOOOOOOOOOOOOOOOO

oo0obo0oooooooooooOOO0ObOO0000oo2000000000D0O0D0O0O
Oooooood

000000000 (p)00ODO0O00O00O00OD0220000000000000DOO
ocoooooooooooooooOOoOODOODOOODOOODOOODOOOO0O0O0O0O0oOo
OO00Ocoordination 0000000000000 O0O0O0O0OO0 200000000000
00oobo0o00ooooo0o0ooo0ooooooooooooo0o0 1000000000 o
O coordination 0 00 0000000000000 0OODOOCOOOOOO0OODODOOO
Ooooooooooood

o0oboo0ooooooooDoOoboOo0oO00oOoooooboooObo20000000000
UOO0Dretailer 00000000000 DOO0O0O0OCOOOOODOOOOODODOOODOO
ooobooOooooo0ooo0oooboooooooooooooooooOooooooo
ooooooooooooooo0oooOoooboobOooOooooooooooooo
OobooooooooDOobOood

2000000 FOODOOOOOOO«:O0O0DOOO0ODODOOOOODODOOODODOO
oooboooooooooobooooOoOOoODbOOODbO0ObOO0Oooooooobooooo
200000000O0D0O0OOCOOOO0OOODODODOODOO

ooooobO0oO0Oo00Obo0oO0DOoO0OboOoOoOoboO0OooOOoOooOO0ODOOO0000
ooooObO00o00o0oooooooo0oob0 1000000000000 000D000
ooboooobobOoobooobooboooboooobDoOooobDOoboobooDboOn
oooboooooooooooooOooboobOoo0ooooooooobOooOooooooo
ooooo0ooooooo0oooooooooooooooooooooooboooODOoO
oooboooooooooOOoooOoo0oooooooooOoDOObObOObO00o0ooooo
(yardstick competition) D00 0000000000000 0O0OO coordination 0 OO
O00O00000000000D00000D0000retailer 00000000 0ODOOOO
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goboooboboboboobobobbooboboobbd
gobooboooboobooboboboboobobobboon

1. 000000000000 0b0ob0bb0ob0oboooooobobobobonoobood
gbbobooboooobobobuoobooobobboooobbobooobon
gbooooboonogd

2.00000000000000000O000 KOOOODDODOODOOOODOO (sunk)
O0oo(KOoODoooooo)

3.0000000Db0O00ooee00DO

4.output OO0 D0 Otransfer 00000 O0ODOOODOO

000000000 0Od0Operfect Bayesian equilibrivm 00 0000000000000
000000000000 0O00000 dominant strategy 0000000 OODOOOOO
0000OO00OOobOOoooooo

0000200000000000000000000000D0000D0O0O0ODOO0O
00000 0D00DO0oooDOooooDoOood

0000 RO000O00D000OOOOOOOwholesale payment schedule z;(¢;) 0 O O
0000000000000 000000000000000DOo0ooonooOooon
00000600004 €{1,2}0000006;019,,0;)00000000000000
oooooooooo

DDDDDDDDpi:a—%qi—I—cqj,j;éi, i,7€{1,2}000000b>0,b> 2¢c> —b.
a>0;v6; 0000

A0 common agent 0000000000 ODOO0O

—21(q1) — 72(q2) + v% (a1, g2, 01);
v (q1, 92, 01) = (a— 01)(q1 + @) — 2(a} + ¢3) + 2cq1 0.

000 A; 0 exclusive contract 00 000000000000

—z1(q1) +v(q1, g2, 01);
v(q1,q2,01) = (a — 01)q1 — Lg% + cq1qa.

gobooobbooobooobbooobbboutput D0 OO0OD0OO0ODODOOOO
0000000000 00O0oooooO (A,A)OD (P, A)000000ODOOODOODOO
goo

O00000O0O0CO0000000DO00000DDDDOalmost everywhere differen-
tiableD A70000000CDOOOO0OOOO0OCODOODOOOOOOOOOOOOODOO

D00000000000000000000 (F(6:) = %5, f(6;) = <5 Af; = 0 6,)

00000000000000000000006;<(9,000000000000000
000000000000 symmetric differential equilibriom 0000000000 O0O

goboboobooobobobooobooboboobbobonobobbobonoo
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gobobobobooobboobboobobooobbdoutputD0OO0OO0OOODOO
goooooon

6.4.1 0OOO0OO
6.4.1.1 0O0O0O0OO0OOOOOOO
Benchmark A
0 00000q(q;:60:) = gla—0;+cqj), i=1,2,j#1,

O D D D D D D (q1(91’02) q2(91’02)) (b(a 91)+C(a 92)’ b(a 92)+c(a 91))

b2 —c2 b2 —c?

Benchmark B

0 00000g¢(qj;6:) = §(a—0;+cq;), ¢;(Elgil; 0;) = $(a—0;+cE[g]), i =1,2,j #

,L'716

0 0000 g(g;6;) 00000 Egi(q;60:)] = §(a — E6; + cqj),

2—c?)(a—0;)+c?(a—E8;)+bc(a—b; a— cla— c*(0;—E0;
0 000g(0;,6) = =00 );w(—c?)m Jrbclaty) (- Hasbrelai) 4 biiz_ff))),
4j(60;) = MR

Benchmark C
o 00000¢(Elg);0:) = L(a—0; +cElg)), i=1,2,j#1,

0 0000 ¢(Elgl;0:) 00000 Elg(Elg]; 6] = §(a — Eb; + cElgj]),

bla—FE6;)+c(a—Eb;)
22 )

o 0ood E[qz(ﬁz,é?j)]

o0 DDq:(Q ) %2 —=c?)(a—b; )—Z(czg((icfi@ i )+bc(a—E0; )( b(a_eé%tiga_ej)"i' (c(0;— i?b%+ig§ —Eb; )))

D00000000000000000 B = 428

gobooboooobooooo

0 00000 g(Elg(0;));0:) = 3(a—0; + cBlg;(0))] — FH), i =1,2,5 # 14,

0 000000000 Elg(Elg©,)):0)] = Ha+ cBlg(0,)] - EVi(0))),

000 Vi(6;) 0000 virtual valuation 00 0 0V;(0;) = 0+ 755
00000000000000000R,0 40000000

virtual valuation

i(03)
(0:)
gboooboooog

YOopooooOooO0Oo0O0O0OO00OoOoOoOoOoO
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goododooopooboobooDbOOODOODOODODOOe;O0b00bO0O0OOoOod
0000000000000 0000000000000 Vi(#,;) O virtual valuation
gobogo

000 EV(0 fe 9+f(9 ) fi(6;)do

b(a—EVi(6))+c(a—EV;(6,))
b2_02 Y

o 0000 Elq(bs,05)] =

> 000 (o) — SO | o P s i)
bla—0;)+cla—0;) | b2(0;—Vi(0;))+c(c(0;—E0;)+b(0; —E0;))
( b2 —c2 + D03 —2) )7

000000000000 Vi(6,) =20; —9;, EVi(6;) = 0.

0000000¢EX(g;) = «=@0f) clela bfbg_c(c; )

Proposition 6.1. 0 OO payment schedule [J [
e X (0:) = (a— 0:)gF* (0:) — 34X (0:) + cal X (0:) Elgf — Jyaf s

00 Proposition 6.2. 0000000 ¢, 00000 F(0,) 00000000 F()OO
O000OOoutputd ¢e< 0000000 (substitutes), c>000 0000 (complements)
gogn

goooooooo qiEX(Qi)DDDDDDDDDDDDDDDDDDDDDDDDDD
0000000000000 Lemmad0d0oOoon

Lemma 6.1. 00O (p.172) 000000000000 0000O0OOOOOODOOOOO
gooobooooon

Lemma 6.1. 00 0 0 Appendix 6. A 0000

c(c(a—E0;)+b(a—Eb;))

> Benchmark CO 000 ¢ (6;) = a_bei +

b(b2—c2) )
a—V;(0; c(c(a=EV;i(0;))+b(a—EV;(8;
> 0000000000¢PX(g,) = 2=l 4 e BRC =BV,
@ (0;) = —3 < 0, ¢EX(0,) = Vi(6;) = —2(1 + d%@gg;;)) < 0. MHRCOOOOO
%(F((SZ) 0,000 ¢5X(6;) <¢*(6) 000000000000

) >
006, =0,0000V;(6;)=6,000

_a—b; c(c(a—EB;)+bla—E0; ))
> Q:(Qz) - b L + b(b2 02)
g, = %+ c(c(a—EV; (:(23-&_—1;(;; EV;(9;))) 00o0oo xEX(H )=[1-0c)a _gz]Kz —[(1=c)a— 6] Va,(b97‘,) +
- (0:)2
(1 +b+¢) = §JKZ + [1— SRRV (0) + L [, Vi(03)do, — L0,
(20, 0.)+b(a—18, —
B00000000¢PX(6) = =% | ctla b(b§+c§‘; ) = L+ M, A0, =0, — 0, 00000

X (0:) = (Li + M;) [(a — 0:) + £(a — 0;) — 2(Li + M) + cL;] — [2(a — 0; — AO;) + M;](0; — 0;).
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X(g,) = a=b; | c(c(a=BVi(0i))+b(a—EV;(6;)))

E i
> g; 5t b(b2—c2)

O2000000000000 qEX(H ) —q (Q) (C(Eei_E‘/i(ei))+b(E6j_E‘/j(9j)))' Eez _

b(b%2—c?)
EVi(6;) = E?$ —h )df; <000000000000000 E = E6; =
H%Ewm_Emwﬂ_E%w)DDDD&Ww)—%@)_ﬂ%£§@.

000000e<0000¢7%(6,) >qf(8;),c>0000¢X(0;)<q(0,)000000
00000000 )
000000000E)=%2 EV(9)=0000E0 - EV(9) = 42 <0.
00000000000
* b 0; 0;
> Blgj (0:)) = MRt

> E[qEX(6;)] = bla—EVi(0; l))g'i_‘i(a EV;(0;)

X(Qz)] _ EV(0)—E6 > 0.

O00c000000000E[g (%)) - Elgf e

1

6.4.1.2 0O0000OO0O0ODOOODOOOOOOO

oo0o0o0obDo0o0ooO0obooOoU0oDOOOobODOOoO0oDOOO0ObOD Aj0000O0DbOoOoo

Benchmark D, Benchmark E

0 00000000000g(g;61) = 3(a— 01 +2cq;), i =1,2,j# 1,

o 000g(6) = =2

Benchmark F

000000000000 =4a~06+2cq-5809), i=1,2j#4,

a—b1-F55 0 v(o)
C _ 1 _ a4~ 1
0 000ge(0h) = —=5 = 5

gobooboooobooooo

000000000000 gie(gie(61);61) = t(a— 61 + 2cqjc — S0 (1 4 Suyy - —

f(01) 9q;
1,2,5#1,
(3‘1]’ - Cvﬁ e c”ﬁ-‘ijc 2oise )
ai vl T Widio+ufy T 2edic—1

0000000000D00000000000D00D00 ¢(¢q;) 00000000000
god
0000000 asymmetric000(6.35) 00000000
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of (v £(01)~F(61))
5 dic(01) = 2wﬁﬁﬂa)tam3ﬂm>”C—a—%—h%+m%,

goboopoobooboobobobooobboboobo0oboobddsymmetricd 00O
000000000 34) 0000000000000 000000

0 gic(th) = et pG) | (abi—baitq)— 7 L g = g
v c( c+vc+2F v$) 2c((a—91—bqi—l—ch]-)—Q?)7 J v

0000000000000 000000000000000000000000000
oooooooo?t®

D00000000000000%gY =6 -¢,00000000

. a—(b—2c)qc—201+64
QC(91) 2c(a—(b— 2c)q6;~ 3911+20 ) oo

o 00000qge(0) = Z:gé _ 7(21_—231);7 = \/b2'+32ii—(b—8c) S0 20

O0D0O0O00O0O0ODOO0OAppendix 6. A00000

0000000000 Proposition 6.3.000000c< 0000000 (substitutes),
¢c>0000000 (complements) 0000

> g5 (61) — ¢5(01) = o) > 00000000000

—2c f(61)
> q5(01) — qo(61) = QJ%;&)>057_1:1£ﬁgtﬁ@>ommmm

> go(01) — q&(61) = % >062-y= \/_—\/b2+32(:2 >0 c<0.

6.4.2 0JUOOOOO
6.4.2.1 00O000OO0O0ODOOOOO

Benchmark OO O OO0 (P, A;) 0000000000000 O0A;0D0O0OOOOO
0(0b0o0b00000D0DpO000000000000000000 A4;000000
gobooobobooboobobobbonoo

Benchmark A
00 AjDDDDDDDDDDDDDDDDDDDD’U(qi(Ql,92),(]]‘(91,92),91‘) = (a—
00%(91,92) — %qi(91,92)2 + qu(91,92)qj‘(91,92) gooooogoon

b 2 b (b(a—01)+c(a—0
0 0000 0v(g(61,062),q5(01,69),0:) = Lqi(61,02)% (= L & (ég_cg) 2,
YOO O00000000000000000000000000000000010000000000
0000000000000 000000000000000000 Picard0OO0O0O0DOO00O0O0O
2OMartimort (1996a) 0000

Vb +322 2 (b—4c) & b* +32c— (b—4c)* =8c(b+2c) 20 ¢ 2 0.
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Benchmark B
(P, A;))0Benchmark ADOODDOOO0 A;00000000000000v(qi(0:,6;),4,(65),6;)
000000000 (P;,A)000000000 v(g;(6;), ¢:(6:,6;),0;)0 0000000
0
v(q;(0;), E[ai(6:, ;)] 0;)-

o (Piy A)) D0 00 000(qi(0:,6;), 45(65), 6:) = haa(6:, 0;)*(= L0l=CelmpalbZ(0B0IE)

o (P;,A;)000000000v(q;(05), %:(0:,6;),0;) = (3q;(6;) — M)QJ(Q )5

b(a—0;)+c(a—FEb;
0 (P;,A;)0000000000(g(6;), Elgi(6:, 6,)],0;) = ba;(8;)>(= § Lt Bo))

Benchmark C
O (P, A;) U Benchmark B[O (Pj,Aj)DDDDDD A; 0000000000000
00000000 v(g6:),q(6,),6)000000000 v(g:(6), Elg(6;)], 6).

0 00000000 v(g(6:),4(6;),6) = (2q:(6:) — 42q,(6,),

2—c?)(a—0;)+c(c(a—E0; a—E0;))]?
0 000000000(q(6:), Elg;(0))), ;) = §ai(0;)%(= § Lt olla 2o0ba BIL).

goboopooooooobobooo
(P,A4,)00000000000000000 4;00000000000000000

000 v(gX(6:),¢"(6;),6)000000000 v(g™(6:), Elg; ™~ (6;)], 6:)-

I

0 000000000(@PX(0:), ElgfX(0,)],0) = [5a7X(0:) + Hg2laP~ (05).

000000000000 (p)0000000000000O00ODO Corollary O
googoo

Corollary 6.1. U0 ODO0O0OODOOOODLOOOODLDOOO W OO

9,
Wei =5 [ @F¥ (00208 (6.39)
[
Corollary 000000 Appendix 6. A0 000

0000000000000 000000O00O0O00O00DLO0OOODOOOD(e.38)0
o000O0O00000obooObDbO0o0gopR O A,0D000O0DDODOOOOOODODOOODOO
gobooobboooboobobooobboobooooobboon bfe qi(0; f(@i)in
000000000000000000000000 VlrtualvaluatlonV(H)DDDDD
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0000000000000 0000000 virtual surplus0 000000000000
000000000000 000O0 pO0O0OOOOOODOOOO V(e)OODDODOO
OV(e,)DOODDODO0O0o00O000000000o00000 virtual surplus0 000

0000000000 0000000Proposition 6.2. 0000000000000
0000000000000 DO0000D0000O0DO000bOO0ODO0oDo0bOOoODOO0ODOOon
0000000000000 0000000000000000000O00000DOo0ad
0000000000000 000000000000000d Pareto-rankO0 000000
0000000000 robust 00000000 OOMartmort (1996a) 00000000
000000000000 0000D0000000000O00000000DO00D0000
00 perturbation 0 00 00 OO robustness 0 0 0O O robust 0 0 O O Pareto efficient O
0000000000000 0D00D00O0000O00DO000ODOO00200000000
0000000100 outputd #0000 linear, 0 20 substitutes 1 00000 00O
00000000000 0DO00O0DO0D0O0DO0DO00D00DO00D0O0DOooOoOooDOoon
oo

0000000000000 00000000000000O000O00000D00000O0O
0¢;, 0000000000000 Lemma 6.1.00000000000000000
000000000000 00D000DO0bO0ODDO0DO00DObO0ODDOOo0DbOO0DDOd
DDDDDDDDDDDDDDDDDDDDDDDDDpwmmmmMMM]ﬂmwﬁz

[5aPX(0:) + Z2d19FX (0:) — [, 4P X (6:)d6,.0 footnote 18.(p.174) 0 0 0 0 0
Dooooo
o )2
b [a(b + c) — (00, + ¢8,))2 + L2 (A6;)?
= Tt , (6.39)
0ooo

6.4.2.2 0JO0000O0OO0OO0OOODOOOOOOO
0000000 A,000000000A,000OC0C0O00ODOOODODO 6, O060,00
goooobom

Benchmark D, Benchmark E
0 P00000000%(g5c(61), a50(61), 61) = (a—01) (a7 (01)+a50(61) =5 (a5 (61))*+
(@50(61))) + 2¢q5 0 (01)g50:(61)

0 0000000 (gla(01), de(61),61) = (a — 01)gs(6r) = = "2> .

DDDDDDDDDDDDDDDDDBDDDD%ﬁzﬁﬁg.BDDDDDDDD
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000000000000 0P000000000000000 (v = (a—6;)g— 82+
cqiqj = 2v°.)

c 0 .« —01)?
0 0 ROD0DY = S8q(0:) = 75
Benchmark F
A, 000000000000000000PR 00000 (cooperation) 000000
DDDDBDDDEJDDDEJDEJDDDDDDDDDDDQ%(Ql)EQfC(Ql):qgc(ﬁl)lj
Of0o0ooooooooooooo

0 00000000000 (g5a(01), g50(01),601) = (a— 01 + Z5)q8(01)
0
(= 5l (a— 01 + Zg9)(a—V(B1)),

goboobogooobd

o (a-oi+E00) (a=01+ 7G5 ) (a=V (6))
00 P000D0Y =-——"T0 e (9;)(= e )-
10000000 o€ — et)e=20148)

b—2c

ooogo BDDDDDDDDDDDDDDDDDDDDDDDDDDD%(mfc(Ql)—l—
x5-(01)). PO cooperation 0 00 0000000000000 O0O0O0OO0ODOOOOO
0000D0MO000000D00D0 payment scheduleDO0O0O00O00OO0OOONOO single
Principal-Agent model 0000000000 ODOO

01
26(01) + 250(601) —/9 0§ (@5c(61), a5¢(61), 61)d0r + v (q1(61), g2(62),61).  (6.40)

O0000OBenchmark FODOOOUOODOODODODODODODODODODODOODO

Corollary 6.2. U0 0000 O0O0O0ODODOOODOOO0ODOOO0ODOODOODODODOO
gobooboogobooboboobod

7
WE = (b— 2¢) /e (g5(61))2 £ (61)d61. (6.41)

Y

00000000000000000000000000000000o0oO?

9 B
Wei = 5Wel= "5 [ (a@(00)7(60)d00). (6.42)

22SyInIr_letriCDDD POouwtput 000000 0DO0ODOODOODOOO0OODOODODODOOO
6
Wi = [y [3(a6:(01))% — cqén (01)gé2(01)]f (61)dor.
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000000D payment schedule 0 z§, + 25, = (a=f, )(a_291+gl)b__22(21_61)(‘1_01_A91).

goooooboobood

c b—2c Z c 2
WCi - 2A91 /Q1 (QC(Hl)) d91

a—0)2+1 2
_ 2éjégA&). (6.43)

ooooooooooooboooooooooo

A 0000000000D00D00D00PR 000000 (non-cooperation) 000002
OO0 pO0000o0o0ob0c0o0oooboooooooobocooooooobocoooooonod
000000000D0000000D0000 paymentd (6.40) 00000000000
000000 z¢;(6) 0000000000

pO0000000000000000D00D00 qe(6h) =qc01) =¢c(6)00000
00000000000000000 (6.349) 0000000000000 000O0O0O0OO
0000000000000 00000000 ¢(6,)0000000000000 p.170,
plre 000000000000 O0CO0O00O0Benchmark FOOOOOOOOOOO
ooooooooooao

o 0o0o0oooooooood DD’U (qlc(ﬁl) q20(91) 91) = (a—Hl)(qlc(91)+ch(91))—

Bl((q1c(61))2 + (q2c(61))?] + 2cquc(61)gac(61),
oooooooo of = (a+(1=)01+(v— 2)912)(( 0;)— 7(91—Q1))'

0000000000 payment schedule0 000 z1¢(q1c(61))+220(g2¢(61)) O ODBench-
mark FOOOO (6.40)DDDDDDDDDDDDDDDD pPO00000OO0OODOO0O0
oo0ooo0ooooooooooooooonoooooo

0 zc(ge(6h)) = [xic(qc(th)) + z20(q2c(61))]
= L% (q1c(61), q2c(61), 01) + f 0§ (q10(61), g (61), 01)dbn).
ooooooooooooood vg :—2q0(91)|]DDDDDDDDDDD_DDD_D
To = %(9610 + 290) = (a+(1—7)Q1+(7—2)91)((a—Q1)—7(921(;%12)2)—[2(‘1—(1—7)@1)—7(914—91)}(91—91)'

DDDDDDDDDDDDDDW@:qﬁxw@dm»ﬂmmﬁmmmmmmcmmmw
Dooooon

Corollary 6.3. U0 UDO0ODOODO0ODOOOODODODOODLODODOOODODOOODOODODOO
goooobobooboboobobobbonoo

01
Woi=y [ 120 = VO~ (- 200c@lacO)fG)in. 640
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0000000000 We=2Wg 0000
ooooooo

10
Woi = 5ag /9 2(a — (261 — 0,))) — (b— 2c)qc(01))gc (01)d6r

B (a — 91)2 — W(Aely 6.55
B 2(b — 2c) ' '

6.4.3 UU0UOOO0OOOOOOOOOOOO

00o0oonoood 64.1,64200000000000000000000O000O00O0
0000000000000 DOD0O00ODO000D0000Doo00oDooooDooooDg
0000000000000 000000DO000bO000bO00D000DbOO0O0oDDOOo0OO
0000000000000 0000O000D00DOD0bO0000O00o0o0oObOOooDOoDbOOo0Od
output 00 0000000 O0DODOODO0ODODOODOOOODODOOODOOODOOOOO
000000000000 0000D000 0000000000000 00O0DOO0O0
0000000000000 bO0DO0bO0DO0DOD0DO00O0DOo0OooDoooDooooDg
0000000000000 DOD000bODo0OoDoogog
00002000000000000000000000 (c=0)0000D0O0OOOO
000000000000000000000000 (6;€(6,6)0000000000 2
000000000000 000000000000000000 ¢FX(6)0000000
DDDDDDDDDDDqfc(ﬁl)DDDDinC(Ql)DDDDDDDDDqC(Ql):%(el)D
0000000000000020000000000000000000000000
0000000000000 000DbO00DoO0oDOO0o0D0D00DbOD00oDO0ODOOoOoDOo0On
oood
00000000000000000000000000 (6;€[¢,0)00000000
0000000000000 00Corollary 6.1. 0 Corollary 6.3. 000000000
0000000000000 000000O000OO0O0O0O0OU0ODOO0OO0OO0ODD(6.39)
00 (645)000020000000000000000O00DOOOODOOODOO
N () N ) B Gt -V
2(b—1¢)%(b—2¢)  3b(b—2c) 6(b — 2¢)
Gla=0)°  [2c— by —2)%)(A0)?

= —oPh-20 T (-2 (6.46)

(646) 00000000 DOOOOU0DOOOOOOPAROOODODOOOOUODOOODOO
Oooooooooooono wWgioioWe, Wg;OOOODOOoooooooooooo
goboobbooboobb20000b00b0b00b0b000oDd

23 _ (a=0)-2(0;-9)
D00000000ge(f:) = e=@=20128),
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gobogobopoobooboboobobboboooboboboobooboobooobon
000 Martimort (1996a) 00 0000000000 0OOO0OO0OOOOOOOOODOO
(644)0000000DOOOODOOO

_b—2c

Wei 5

0
/9 [(G8(60:)) — (g&(6:) — ac(6:))1 £ (6:)d6;. (6.47)

gogbobobooooboobboboboobboboobbobonoboboobonon
O00Ooutput 000000000000 0O00O0O0O0OOOOOOOOODOO (6.42)0
gogd
(v —2)%(A0)?
6(b—2c)
gogbobboboobooboboobooboboboobobbooooboobobbonon
gogbobboboobooboooobobooboobobobonooobboboon
gooobooboobbobooooobobbooboobonobooboboboon
0000000000000 000O00O0O00D (AOODDOOODOOODOoOOoUoDoOo
goboooboboobooobboboboobobobboobboobd
gobooboboboooobooobobooboboboobooboobonoboon
goobobooboobobobooobobobbbooboboobooboobonoon
goooobooboobbooooooobboooooooooobobobbbooonooobo
Martimort (1996a) 0000000000000 (report separation) 0 00000000
gobo1bo0boobbdooobobooobobooobboooboboobobbonooboon
0000000000000 D00000D00D00000D00 (competing contract effect)
gogbobobooogoboboboooboboboobooboobobooobooooo
gogbobooboboboobobooobobbobooboobonoboobobonon
00000 (6.38)000000ooooooooo

Wei = W — , A0=0—0. (6.48)

L
Wi =5 [ (6= 20[@e0))° - (666 — o 6:))"
9
2

N c(V(6;) ; EV(Qi))qiEX(Qi)}f(Qi)dei- (6.49)

0000000000000000000000 ouwtput00000000000000
0 virtual valuation 00 00 000000000000000000000000 virtual
valuation 00 00 0 000000000000000000000000000000
00000000000 virtual valuation 0 0 00 00000000000000000
0 (6.39)0000

A a—0)2+5(b—c)2(A0)?]  ¢(Ah)?
202(b — ¢)2(b — 2¢) 302
c2(a —0)* c(Af)?
S 2(b—e)2(b—2¢)  3b(b—2¢)

WEz‘ = Wé'z -

(6.50)
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0000000020000000000000000000000000000000
0000003000000000000000000000000000000000
000000000 2000000000000000300 00000000000
0000000000000000000000000000000000000000
00000000000000000000000000000000
000000000000000000000000000000000000000
00000000 (6.46)000(6.48)00 (6.50)000000000(6.46)00 1000
0020000000000000000000000000000000000000
0000300000000000000000000000000000000000
0000000000000000000000000000000000000000
0000200000000000000000000000000000000 (6.50)
0000000000000000000000000000000000020000
00000000000
2000000000020000000000000000000000000000
(6.46)0 0000000000000

Proposition 6.4. ¢ — ¢ >2A00000000000000O000O00O0OO
gboboodbo>e>c00000O0000OO0OOO0OOO < 000000DOOO0
Ubbo0db000<e< 00000 DO0O0O0ODOODOODOOODOODOD g >00000

ggod

000 Appendix 6.A.

Proposition 6.4.0 0000000 (A)DD0OO0ODOOOOO0ODOOOOO ()OO
ood20000000000000000O00O0O00000000O0O0O0O0O0O0000
O0d0d0dc=0,00000000000000000000000000000O0O0ODODODO
oo0ddoooooooooooooooooooooooooooooooooooa
0do0ddoooboooooooooooboooooooooooooooooooooaa
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Equations, Dynamical Systems, and Linear Algebra, Academic Press.



188 g6l 0OOO0ODOOO0OODOOOOODODOO

> 00000000(A3),(A4)00000000 60; =0,,¢°% =¢F¥(,)00000
000 (linearize) 1000000000000 O0O00OO

X(t) = @) —q’* ), (A.5)
Y(t) = 6i(t) -8, (A.6)
DFWQ:Q%K%%):1bﬂ%:@DDDDDDDDDDDDDDDDDD
. 2
X(t) = —200X(t) — [3vi06 + @(§)vi9]Y(t), (A7)
Y(t) = (Uz’ii — C/H)X(t) + 2viigY(t). (AS)

v(-)0000000 ¢ =6,,¢7X =¢F¥(9,)000000000000000000
00o0oo0000oon

X(t) = Kiexp(at)+ Kyexp(—at), (A.9)
Kl 2
Y = iii — M —— _— — ; Al
(t) (v c )[a T exp(at) a7 20m exp(—at)] (A.10)

2 1 d2 F
a = 4(vii6)? — (visi — ") (3vi00 + @(?>0i9)'

K, K,00OOOOOOOOOOOOOOO0OO0OO0O00O0O0e000000000000
O00000000 000000000000 (X(¢),Y(t) 0000 (steady state)
000 (saddle point) 00000000000 000000000 OO0 steady state
0000 (vortex point) 00002

> (A.9), (A.10)000 X(#) 0 Y()0OOOO0O000

X(t) = CY(t)+£+\Y(t)2+4AB]+ DY (t) + /Y (t)2+4AB]"'; (A.11)
A = (viii ="Ky, (visi — ") K>
B o — 2050 ’ o o+ 2v40
a — 2059 K 2(viis — " K1 K>
= ——(=—), D= =2AK>).
¢ 2(vm — C”/) ( 214), o — 2’0“‘9 ( 2)
000006000000 () 0000000
a:(0:;) — g (0;) = Cl(@0 ) +/(6; +4AB]
+ [(e - 9 + /(6; 2 41 4AB]! (A.12)
opDoooog2s

> (A12)000000g(6)—q¢2X(6,) 0 (6:-¢,)00000000000000000
oooooe; — 6, |:||:||:||:||:||:||:||:|qz(91)—qz ()0 0000000000OO0DOO
oooooo |Z|L1psch1tz condition,

|qi(0:) — ¢ (0,)] < k16: — 0] (A.13)
doo0dodood k>000000000000

»..a=+v/-R=+vVRxi, RODODOOODDOOO
%000 ABODOOOOOOOC,DOO 0000 (A.12)000000000000000000

00000000000000000000 Kl,KQDDDDDDDDDDDDAB=M>

a—2v;;9)(+2v;40)

0 & (a — 2vi0)(a + 2vi0) = —(viii — ¢")(3viee + Lr(E)vig) > 0 = a > 00000000000

f
(ﬁ(ﬂ>0vm—d”EODDDDDDAB>Q




6.A. Proposition 0 0O 0 189

> 000 Lipschitz condition 00 000000000 OOlecal000OD0O0ODOOOO0O
0000000000000 00o00dn glebal OO0ODOOODOOOOOOODOOO
00000000000000000000000000000000000 (A.12)
000000000 o0000000 (v —d"#0000000

> 0000Benchmark COOO0OO0O0O0OOCOOOOOOOOOOOOO

> 0 (P, A4;)0 symmetric 00 0000000000000 00OOBenchmark COO
0000 (6.7) 0000

—'(q; (0:)) + vilg; (0:), Elq;(05)],6:) = 0, i = {1,2}, (A.14)
P-ADDD0DODODODDOOOOO (62000000

(g (0:) +vi(a™* (6:), Ela}] ™~ (6)], 6:) + L vig(qi" ™ (6:), Elaj ™~ (6;)],6:) = 0.

f:)
(A.15)
> 0; = 0, 000 (A15) 00 —c(¢f*(8;)) + vi(aP ¥ (8,), Ela™ WHﬂJ=ODDDD
)Oooo ;% — % _goQ

(A14)0000000000 Elg(9)] > ElgFX(0; TP e
000wvs < 0 (subsititutes) 00 O ¢} (6;) < ¢ZX(8,). vi2 > 0 (complements) ooo
a; (0;) > af ™~ (0;)-

> 000 ¢(A) 0000000000000 (A.14), (A.15) 000 ¢ (6;) = —%2, <0,

Vig —c”
. (1435 (Fvio+F o
a7 (0:) = — Zg_chr;vfe =< 0. H(5) > 0,0 < 0,009 <000 v 000
DDDDDDDDDDf”@)<ﬁw0<ODDDDDDDDDDDDDDDDDD
oy _F(,
= [y a:(0:)£(0:)d6; = [=qi(0:)(1 = FO)]G + Jy" 4:(6:) 5552 £(0:)do; =

4 (0, +f9 Gi(6:) @‘i’f( )do;. D00 35(4550) <00 ¢85 (0:) < g (6:) <00

DDDDDDDDDDDDDDDDDDDDDJQ% 1U$@ﬂ@mMDDBmmm
mark CO0O00O0O0O

> 000 ¢ (8,) > ¢FfX(,) 000000 E[q )] > E[¢E¥X(6,)) 000000

Dvu>ommm%w)>q X(9,)0000000000 E[g:(8:)] > E[¢FX(,))000
g (8,) >¢FX(9,) 000000000000 differentiable equlhbrlum Oo0e, 000
0000000000000 g (6:) > ¢PX(6;) V9, €[0,,6;) 00000000000
0 O complementarity 10 0000000000000 00000000O000OO0O
0000000000000 ¢f(8;) <¢”(6;) 00000 Eg;(6:)] < Elgf*(6;)] O
O00000000000000000000 Elg(6)00000000 20000
00000006, 0000 ¢F%,)—¢(,)>00000000000000000
0000000000000000000000

> v <0000g 8, >q¢PX(,) 000 Elg:(6;)] > E[¢FX(0,))000000 ¢ (8, <
qFX W)DDDDDDDDDDDDDDDDDDDDDDq(@%<fx@)DDD
Elqi(6;)] > E[¢FX(0,))00000000000¢P%(9,)—¢(¢;)>00000000
20000000000000000000000000000¢(6;)0 ¢F%(6;)0
3, €[0,,6,]000000000000 O

O Proposition 6.3. 0 00O Matrimort (1992) O O

0 Lemma 6.1.000
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