Joboggogtdootdboodgbbotgdod

oooo'oooo2000003

lJooooo0oO00000000000000000 (0 615-8540 000D ODDOODOO)
E-mail: matsushima.kakuya.7u@kyoto-u.ac.jp
2000000000000 0000000oDDoDoOOn (0 615-8540 D0 DO0ODOOODOOO)
E-mail: miyazaki.ken.53z@Qst.kyoto-u.ac.jp
3000000000000000000000 (0 606-8501 00000000 DOO)
E-mail: kobayashi.kiyoshi.6n@kyoto-u.ac.jp

gobooooooobooooboooobooboooooooooboo0oOobOOoOobOOODbOOoOobOOObboOobobo
goboooobooobobooboooooobobooobooobooooooooobooobobooobooooooooon
oobooooboooooooboooboooobooobooooooboooooboobobooboboOooboooboOoooOooDn
goboooobooooooooooooooooobooooooboooobooboOobboobOooboboOobOboOobooOoDnon
gobooooboooobooboooobooboooobooboooooobooobobooboboooooooooooon

ooooooboooboobooo

Key Words : price discrimination, reservation, advanced discount system, duopoly market

1. 0Oo0Oo0Oo

obobooboooooooooboboobooboo
gbobobOoooooobooboboboooooo
oboboobooboooooboboooboooooo
oboboboooooooooobobgooboooo
gbooobooobooboooooooboobooon
goooobooboboooooooooobooboooboooo
oboboobooooooobobobooboooooo
gbobooobooobobobobobgooboooo
gbobooboooboooobooobooboooboooon
obobOooooboobobobobooboboooo
obobobobooooboobobobooooo
ooboooooooooboboboooboooboooo
gboboobOoboboooooboboobooooo
oboooobooboboobooobooboooooo
oboboobooboooboobobobobooboooboo
gbobooobooobooboboobobgooooo
gboboobOobooooboboooooboon

oooooooooobooooooboooooon
oboboboboooobooooobobooboooo
oobobobooooooobobobooboooooo
gboboboboooooboboboobooboooo
oboooboboooobooooooboooboooo
gobobooooooobooobooooboooooobooo
goboboooooobooboooooboooooboogoo
gbobOoobooboooooobobobooooo
obOoooobooooobooboooooboooboooo

gobooboboooooooboooooooooooooo
gbooooobooooobooboboooooon
obooobooooboooboobobooobbooDbn
gooooooooooooobobobbobobobbo
gboooooboobooboboobobooooboooon
gobooooooobooooobobooooboooon
gdoddooooouooooooooboboobobobobo
gooooooobbobobbbbbooboobbbobbn
gboboooboooooboobobobooooooon
gboooooboobobooboboboooooon
gooooobooobooboooobbbobbbbn
gooooooooooooobobbobobobobbo
000000000000 (revelation mechanism) O
oboooooboobooboobobobooooooon
gooooooooooooobobbbobbbbn
gboobooobobooobboboooobooboooo
gbooboooboboobobooboooooooooon
oboooobobooooobooboobooooooon
gooooooooooooobobobboobobbobbo
gbobobooooboobobooboooooboooon
gbooboboboooooooboboooooon
goooobobbbooooooooooobobobo
gooooooooooooooobbobbbbn
gbobooooobooboboboboooooboooon
gboooooooooooboobobooooooon
goooooooooooooooooobobobobn
gooooooooooooooobobobobbobbo



oobobooooooooboboooobooooboboooo
obobooobooobooboboooogooooo
gboboooooboboobooobbobooboooo
gbobOobOoooooobooboboboooooo
oboboooboooboooobooboboooooboooo
oboboooboobooobobooboooooboooo
gboboboooooobobobobooboooo
oboobooboboooooboobobooboooooo
goobooboboboooooboobobgooboooo
gbobobooobooooooobooboboooboooo
gboboboboooooboobooboboooooo
obobOoobooooooobobobooboooooo
oboboooboobooooobobooboooooooo
gboboobooobooboooooooboobooon
gbobobOoooooobooboboboooooo
oooooooo

2. J0oobOoooooboo

(1) 0000000

0000000000 OOOO0OO0OOOOO0O0O00On
0000000000 0O0O0DO0000000000
0000000000002 00000000000
000000 0OO0OD0O0O0OD0ODODDOO0OO0OO0000000
0000000000000 O0Bayer 00000000
000000000 00OD0DDD0OO0O0OO000000O0
000O0O0O0OD0O0O0OD0ODODODODO0OO0OO00000000
0000000000000 00O0O0O0O0O00O0O0
00000000 00000D0D0000000000
000000000000000000000000
000000 D0OO0OD0OD0OOD0ODODDOOO0OO0O00000O0
gooooooo®o

(2) DUOODOOUOOOOOOOO

ooo200000000000000 HODOO LO
obobobobooobo200b00oboobooboon
gobooboboboooooouoobooouooooon
goboobbd+=10000000b0b0boon
00000¢=2000000¢ (i=H,L)000O0O
w;, 0000 1-¢q 0000 0000000DbO0O00n
obooboobday >u, 0000000000
goodouooooooooooooooobbbbo
ubobooob+=100000000000000
00000 Ew)00000000000000O0O0O0
00000000000 Case 1)E[ug] > Elur)O Case
9)E[uz] > E[uz]0 200 Case 000000000
oooboooboboooboboooboboooboboo
O0O0Case 1) 0000000000000 HOOOO

000000000000000000000 Case 2)
0000t=10000 LO0O0000000000
00000¢+=20000 HOOOOOOOOOOO
0000000000 Case2)00000000000
00000 Case000000000000000OCO
0000000000000 LOO0O0OO000000
+=10000000000000000000000
00000000000000000000 HOOO
0000000¢t=1000000000000000
0000+=2000000000000000000
0000000000000 00000000O000
000000000000 0000000000000
000000000000Case2)000000000
0000000000000 000000O0000O
0000000000000 00000000000
0000000000000 00000000000
000000000000000000000000
00000000 ¢=10000 Efug] > p1 > Elug]
0000000000 0000000000 LOO
000000000000000000¢t=20000
O0uag >p. >4, 0000000000 p, 0000
000000 HOODOOOOOOODOOO0OO0OO0O0000
0000000000000 00000000000
000000000000000000000000
0000000000000 00000000000
0000000000000 00000000000
0000000000000000000 Case1)0O
000000000000000000000000
000000000 HOOOODOOOOOoOOOoO0Oo
0000000000000 00000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000 000000O00O000
000000000000000000000000
0000000000000 00000000000
oooQ

(3) 0O0O0OO0DOO0O0O0O0O00

obooooooooobo 20000000000
oooooboobobooboboboobooooobon
oo0ooooOooooooOo 20000000 AOO
O BpO0O000O00DOOOO0OODOOOO0O0OODOO
AO0O0O000000OOOOOOOOOOOoOoOoooo
o0 BObO0O0ODOOO0OOODOOOODLOOODOO
gboooooboobobooobobooboooooo
0 A00O0ODOO0OOOOOOOOOODOOOO BO
obooooOoooobobobooboooboobooooboon



ooo0oo0o0O0OD0OD0OOO0O0OO0 AOOOO0OO0OO0OO0D0OOO
gooobooooboboobobobo BOoboogooboo
gboboboooooobobobobooboooo
ogooOoOoO0O0O0OU00O0OOOOOO ADoooooo
obooobooooboo pOO0OObOOOOODOO
gooooobooooboobooogooo
gooopoooooobi1oboo200000ooon
000 «000O000000000000O0 «0ODO
A0D0D00O0O0OOODOOOOOO@+HODOOOO
U0 pO00000bO0oobDOoooboobobOeODOO
0000000000 H>e>0000000000
bOOO BOODODDOOOOOOODODOO au+H
oo0o0o0o0OD A000O00OOOOooooooooo
v 0000000000000 0o0bo0ooooDooo
ooo00O0O0O00000000000 ADODO BOO
00000+ HOOO0OO0OO0O0O0O00O0000000
AO0O0«00OQCCO BOOOMDOOOOOODODODOO
oo0o0opooo0oOoooooooO0 A0wODOOO
gboboobobobooooboobobooboooo
00000 @+ HOOO 000000000000
obobobooooooobobobobooooo
OO00o0ooo0od0 ADoogooopoogooooodg
gbobobooooobooboboboooooooo
00 A0000000000O0O0O0O0O0Ooooooo
000000000000000000a>H >00
ooo0000 A0 eODODODODOOOOOOOO0DOOO
00000000000000a+HO00 000
oboboobooboooooobooboobooooo
00000000000000000 e+HO000
bobobooobooooobobobooboooboooo
gboboboooboooboobobooooooooo
00000000000000000000 HOOO
oooooboooobobboooobooon

(4) 0OO0OOOOOO

gboobobooboobooooobooboobooboon
gbobobooboooooboboboooooooo
gboboboooboooobooboboooooooaoo
oboboobooooooobobobooboooooo
goboboooooobooobooooooboobooo
goboooooboobooooboooboooboooon

3. 000

(1) 0oOooooo

00000000000000000000000
000000000000000000000000 1
000000000000000000000000

00000000 2000000000000000
000000000000000000200000
00 ADOD BOOOOOOOO0OOO0O000000
00000000000000 1000000000
0000000020000 ¢=1,200000000
0000 (j=AB)000¢(t=1,2)00000 jt
000 p,00000000000000000000
0ny0000000D000000D00 p,0000
0000 n;000¢=00000000000000

0ooos; 0000
S; = ( Pj1 njl) (1)
Pj2 M 2
Oo0o0ooooooooooooo 10000000
gooooooooooobobbbobbbbbobbn
0000000000000 ooooooobo
gooooooooooooooooooo

nj1 + njo > 1 (2)

gboboboboooooobobobt=00000
ooooooooooooooodoo p,,00000
ooon,000000¢t=1000000¢t=200
gugbooooooboobboaoobboobooboaan
gobobob #00000000000000¢t=3

gbooooboooboooob g jooboobooooog

00000000000000000000000 20
0000000000000000000000000
0000000000 0000000000000
0000000000000000000000000
000000000000000000000¢000
0000000000000000000000000
t=100000 410000000000 ¢t=2000
000000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000e(>0)000
000000000000000000000000
000000000000000000020000
002000000000000000000000
000000000000000000000000
003000000000000000000000
i(i=a,b,)0000000000
00000000000000000000000
000000000000000000000000
00000000000 «000:i000;;0000
00000000000000000000 H;00
0000000000000000¢¢t=200000
000000 0 a+H,;0001-¢0 H;0000
0000 ¢0000000000000000000



ugbooaboodaod

Ge > Ga = Qb (3)
000000000000000000000000
O00s000000000000000000000
000D000D00000D00000 H; 000000
0002000000000000000000000
000000000000004000 000000
00000000000 H,; 00000000000
000 H,0000000000000000000
000000000000000000000000
«000 ADDDDOOODOOODOOOOOOO0OO
yO0OO BOOODOOOOOOOODOOOOOOO H
00000000000 «000 BOOODOODOOO
000000000 bK000 ADDDOOODOODOODO
00000000 00000000000 c0O000
0DO00O000000000000000000000

good
<HaA Hya HCA>_<H 0 O) @
H.p Hyp Hcp 0 H 0
gooooooo
H>0 (5)

000000 «00O0O0DOVDOOOOOODODOO1O
oo00oo0oo00oog0 co0ObDbOO QODOOo

Q>1 (6)
ooog.
obobd:000b00j10b0b0ob0oboboobno
ooooo¢:=100000 41000 p;y 00000
00000¢=100000000000000000
00000000000000 t=200000 420
0000000 Bpo0000O00ooo0ooooaon
ooooooo 00000 np OOOO0O0OO0OOOO
000000000000 000000000000
000000000000 ¢+=3000000000
godo0ooooooooooooooooouoood
000000000 1000p;, 00000000
00+=3000,;000000000000000
0000 a+Hij00000a+H; —p, 000000
gooobog.0goobgjyiobboooooobon
0000000000000 00000000000
0u4+Hij—p; 00000000000000000
Udde—-pp0odoooodoon
0000000000 ,200000000000
0000000000000000000000000
0000 e+ HgypOOODODOODODOODOOODOOoOoo
0000000000000 00000000000
0000000 HyjOOOOOOOO0OOOO0O0O000
0000000000000000000000 00

gboboabobodg pgooboobobooboaoban
00000000 A 0000000000000 hy
gboboobooooobooboboboooooooon
gbooboooboobobooobooooboooon
ggbooobbooobooobooobogoann
gogbobooboooobobooobbooobooon
goboooobooooboobobooob«ooogo
H;00000 00000 000 «00000 b0
0001000 000D UOOOO0OOoOoOoggag
1go04ano

1>qa+q+q.Q (7)

u>e (8)
e>H (9)
qe(ti— &) > qa(u+ H —¢) (10)
)

ge(t—¢e) > qp(u+ H —¢)
gooooooooboooboormooooboooo
gooooboooooboboobuooobobuooon
goobboooobbooooboobosoooon
obo0#+ H;0000000000000000
goooooooooobboooobobooooooo
oooosoooooooon Hy; 0000000000
goooooooooooooboobbobobbbbno
gooooooooooloomiicbooboboboono
goooooooboobboooobooboooon
godoobooooooobooooboooboooon
goooooboobooooooo

(2) 0OOOO
00i00000000000000000000
0000000000000000¢=2000000
000000000000000000000000
00,;000¢t00000000000000 4600
00000000000001)00¢=100000
j1000000000¢+=200000000000
000000000000000 1002) 00 t=10
0000 ,410000000000000000000
0000000¢t=200000 200000000
0000000000000002003)00¢t=10
0000000, 10000000000000000
00000 0000030000000000000
a) 000010000
00¢+=100000000 41000000000
0t=2000000000000000¢=200
0000000000 44+ H,;00H,;0000000
000000000000 ¢=1000000000
pp 000000000 1000000000000
00000000 «000000000000000



00000000000 000000000000
000000000000000000000000
0o0oobooy1b00b0obodbn 2000t=2
OD000000000 VO
{E+Hij—pj1 u=1u+H;;00
Vij1 =
e—pj1 w=H;00

00000000000 (800000000000
D0u+Hy; >e>0000000000000000
v=u+H,; 0000000000000000000
000000 (9)0000000000000e > Hy;
000000000000000 w=H,;00000
Oo000o0ooooo0oooo0onobooono egoooon
Ooo000+=1000000000000000000
0000 ¢0 a+H,;00001-¢0 H,;0000
O0o0oo0oooooooooobooooo t=10
oo j1ooo0ooooooooogd t=2
ooooooooooo rV; 0000000000

EViji = qi(u+ Hij —pj1) + (1 — q:)(e — pj1) (13)
b) 000020000

00t=1000000000000000000
0000000000000004i000¢=200
gob 2000000000000 00ODOO0ODOO
oooood¢+=2000000000 u+H,;; O0OH;;
0000000000000000¢t=200000
oooooog pj (j=A7B)DDDDDDDDDDD
000 H;00000000000000O000000
oo0000ooooOo0o0o0oooooonon0o eooon
000000000000 @4+ H,;00000000
gooboobooobbooobbobobo 20000
OD0000000000 V00

(12)

Vije =+ Hij — pjo (14)

gboboboboooooboobooboboooooo
e00000O0OO0OOOODOO

€ u=u+H;000000000015)
9 ’U,:HUDD

00000000 ¢=20000004(j=A4,B)0
0000 /2000000000000 hp00000
0000 j20000000000000000000
DEU,‘J‘QD

EUsjs = hjaVija + (1 — hjg)e (16)
(17)

ooooooooDooo0 g0 e+ H; 0000000
ubd.02000000000000000000
gobooboooboooboo,oobooooaon
ooo.0ogoooooodd1l1-¢0 H;O0O0O

=hjo(t+ Hijj —e —pj2) +¢

gddbodoodoooobdobuoouooouoog
O0¢+t=10000000000000000000O0
0Jo0oDO0ooOoooOooooooo BESO
ES = ¢;max{EU; a2, EU;pa,e} + (1 — ¢;)e

ogoood
c) D000 oOOOO

O0¢=1000+:0000041((j=A,B)000
godbodoooobooooooooooobod
O00t¢t=10000000000000000000
goodooooooboboobbooo g y1obboono
ggobooobboobbboooobuoob gion
ooooo0ooo0oo0oo0o0o0o000o000 Evi
0000000000 Do0o0ooooonoOfrRES;, 000
goobooboogjl1ooboboooboboobobon
ooooo hp 00000000000 t=1000
goobdjloobbooobboouobbooon
EU;; O

(18)

EU;j1 = hj1EVij1 + (1 — hj1)ES; (19)
00000000 +«00000 Al0D00ooooooo
ooboD B1O000000ooooooooooooo
ugboobogo3booooobooooooooooaon
obooooboooocoog

ooooobooooo R, 000000000000
oo0oooooooooooooodoon, 0000

ooooo0 py00oooOooOoOooOoooobooo

hjo = min{%, 1} (20)
it

ooooobooooo 1DDDDDDDDDZ’:DD
ooboooooooono b00000000000

ooooog

4. UgogooOOoOdo

ooyj000 ;0000000 p,0000000
On;, 000000000 D, O0000000OCO
goog

mA(S4) =paimin{nai, Da1}

+ pasmin{nas, Dgs} — F (21)
m5(Sp) = pp1min{npi, Dp1}
+ ppomin{nps, Dp2} — F (22)

000 FOO0OOO0ODOOOO0OO0OOOO0OOOOOO
O0o0o0o0oo0O0 poO0O0O0O Sp0000000000
sE=<p:Bl nBl)
Pp2 Mp2
000000 ADDODODODOOODOOO0DOOO0On
ooooooooood

(23)



Max T4 = pa min{n a1, Dar}
A

+paz min{nas, Das} — F (24)
st.Sp= PBL "B (25)
Pp2 Mpo

O000pp, 000000000 ¢t=1000000
Oo0DbD0o00O00 p1oboOo0oooobooobooooo
obooooOoooooobooboooboooon

gbggbooboobooboan

< pp1 > et —€) (26a)
Ud cOooooboooog
<q.(u—e)>ph >q(u+H—¢) (26b)
O0s00 cOOODOOODOOODO
<qu+H—¢c)>ph > q(u—e) (26¢)
doooooooooboood

< qa(t—€) 2 P (26d)

OO0Opp, 00000000O0O0O0O00O0C0DOOOO
oooooooboo

gobogobooboobooobgon

Eppy>u+H-—¢ (27a)
ob0Os0OO0D0ODOOODOODO
cUu+H—e>phpy>tu—c¢ (27b)

O0000000000000 < a—e > pk3ic)

OO0 BOOOOO26e00026d00027¢00027c00
gboboobooobooobooboooooboobooon

5. gobobuogodgobo

(1) 0000000

00000000000 (7)-(11)00000000
000000000000000000000000
000000

a4+ H —¢ qo — F
Su=Sp= P 0 (28)

(&ﬁ%+%>

(O00H < & (a—e))
godooboooboobuooooooobooo
goooooooooooooooooobobooboo
Jooooboobbooooooooboooooo
ggd

. Q
$:$:<%@+? )0 2)@%
u+ H — ¢ qa

(qJﬁ+J?—eﬂ] Q )

gdooobooooobooood
I I p 0

0000ooooooo0o0ooooooooOoono AO
00 #20
7% =parmin{Da1,na1} + pazmin{Daz,nas} — F

:@+H—@M%+U—F (31)
000000 A0DDOO0OO0OOOOOgg An > 0
go00oddooboboooooobuoonga0ooono
oono %—FATLDDDDDDDDDAlElDAQDDDD
godo r, 000000000O0np; 0000000
0D9-AnDO000D0000 min{Day,na} 0000
D, 0000000000000 71,000000n49
gdbodbououoobouobooboboooboog
oo ADDDDDDDD(%7qa)DDDDDDDDDD
0o00ooooooo0ooooooodogogg Ap>0
00000000000 odop, 00000 ooOO
t(a+H—e)+ApO000D00000000DO00
000 Al000000000000000 e0O000O
00do00dooooDooooono e0O0O0Oon A10
go0d0dboooboboooboooobooooboOgd e
0000 A1l00000000 B1lOOOODOOoOOo
0000o0oDO0DOo00d ed0OO0O0ooOOoO A100
goddoooooooboboooboooobooooo
Bl1OOOOOOOOOOOOOOOOOOOOOOO
gdobooooouooooouoooa

Do +Dp1=Q (32)
Q
min{Di,l}{qc(a —€)—pa1}
Al
Q
= min{ 2 (i) - pm) (39
B1
Q
good min{DQAl,l}ZIDDDDDDDDDDDDD

b Qaeli =€) — gulin + = 2))(1 - 2p)
2 qu—e)—q(a+H—¢)—Ap
000000o0o0ooooog nAO

Qi 9) ~ qu(at H - )1 - 28p)
2 g(u—¢)—qu(u+H—¢)—Ap
{qa(t+ H — ) + 0p} + qo(u+ H —e) — F (35)

00000000 3)ooooood

(34)

WE—TFA
Q2qu(u+H —¢) —qe(u—e) —2Ap
. , Ap (36
2 q(u—¢)—qu(u+H—¢e)—Ap P (36)
gooo
qe(U —€) > qo(u+ H —€) (37)

00000000007} —7m4<00000ps 00
000000 qu(a+H—¢)—6n000000000



0 ADDDDOD A10 000000000000
0000 74 000000000ps 00000000
i+H-e+An00000000000000000
A20000000000000000000 7,00
0000000ps, 00000000 a+H—c—Ap
000000000000 A20000000000
00000«00000000 ADDOOO A20 g,
0000000000000000 70000000
000000000000000000 BOOOOO
000000000000000000000000
0000000 (S2,82)0000000
000000000000000 (S4,85) 0000
00000000000000 A000 740

7r114 =paemin{D o, nas} — F (38)

Ga 7 Qq.
= H Qo +
Qqe ( 2

D00000000000000000 ns, 0000
0000 ¢+ % +An00000000D4 000
00000 7,0000000000n,, 000000
00 $-An00000000 min{Dai,na:} 000
000000000 #,0000000000 pae00
000000 g A+Ap000000000000
000000000 ¢00000 4200000000
B2000000000000000000000 a0

oooo0O A2000000000000000

)—F (39)

Dys+ Dpy = 2q, + QQC (40)
Qqc
o T+
min{q72, 1H{a—e—par}
D 4o
Qqc
o T+
:min{qiz,l}{ﬂ*&?*pm} (41)
Dps
goooo
Qqc u—c— g H
Daz = (¢a + B )2 - 7—e_ Qacgf(;_Ap) (42)

0000000000000 ma 0
. G—e— A H
7rA((]aJFQq)<2 angC >

2 u—e—Qqu—Ap
da 7
. H+ Ap) — F 43
(G + Ap) (43)
0000000 +4 000000

T —7a=(¢a+ Ap (44)

2 )ﬂ—s—&ﬂ—Ap
000D 0o000o0uoibUpae oo
ood qucﬁ—(SpDDDDDDDDDD AODOOO
A20 anr%DDDDDDDDDDDDDDDD TA

gbbooboobooboobabod

do (@ —e) (45)

H<
~ Qqc

gbgobooooouobobooboobgoboan
gobobooboobooboobooobo

[D0D0]00 (7)-(11)00000000000000
0000000D0000000000 (S%,s8)000
000000000000000000000000
000 (s4,s5)00000000000000000
00000 (4500000000000

000000000000000000000000

74 = parmin{Da1,na1} + paomin{Das, nas} — F
= (a+H—6)qa(%+1)—F (46)
7l = pagmin{Das,nas} — F

da 1 Qqc
= H(q, + - F 47
2 g + ) )
gooooboooOood

T2 = Th

2
an(ﬁ—s)(9+1)+g(an dq

2 2 Qq.
00000000« >4 000000

00000000000000000000000
0000000 ¢000 «000 a+H—-c000O
0 Al0000000000000 @+ HOOOODO
0000001-¢, 000 «0000000000DO
000 0000000000 VOO0O0O00OOODO
00000000 00000000000 ¢O00DO
t=1000 ¢, (a+H-¢)000000D000DOO0O
0000000 Qe 00000000000000D0
000«00000000 @1-¢)0000000
000000000 e000000O0O0O0O0OOODO
00 SWP =CSP+rR+xf 00000000040
0oDooO0cCcsPoooooooooooa csPoo
0,00000 000000 SWPO

CSP =¢ (49a)
CSP =« (49b)
08P = Qac(u —€) — qa(a+ H — ) + Qe (49¢)
)
)

- Qtz) (48)

cSP = Q(QC - Qa)(a - 5) - QQaH + (Q =+ 20@9(1

B :(ﬂ—&-ﬁ—e)qa(%—l—l)—F (49e
B :(E+ﬁ4£MA§+&)fF (49f)
SWP = Qq.(u—¢) +2q,(u+ H — €)

+(Q +2)e — 2F (49g)

goog
oobobooooooboboooooooboooooooo

ubd ¢ U000 OO0 SZCﬁDDDDD A2000

oooooboO0o0bobw+HOOOOOOOOOOO

1-¢, 000 «000000O00O00O0DO0O0O0O 0O




goodgoodaood

0000 oooO oooo
00 a el Qo(@+H—c—geH) +e
oo b 5 qa(ﬂ—l—ﬁ—s—&ﬁ)—i—a
0O e Qge(@ &) = qa(@+ H —€)) + Qe Qe(u — e — ge-H) + Qe
oo A (7+H_6)Qa(%+l)_F &H(Qa‘k%)_}?
00 B (a+H—¢€)ga(§ +1)— F deH(go+ %) - F
00000 | Qge(u—¢e)+2¢.(u+H —¢)+(Q+2)e —2F | (2go + Qqc)(@ —¢€) + 29, H + (Q + 2)e — 2F
00000000bK0000000000000000 0000000000
000000000 Qg000 c¢000¢t=200 Hooo ooog.
o 7 N ~ 00 a —qa(u+ H —e— g+ H)
04 A000000000000000000 &0 90 T H e )
0000000 @1-¢)000000000000 00 ¢ —Qqu(i—2) <0

00000 0000000000000 +00000
0Ocsfoopooooooonoocsoon ;o000
DD@DDDDDDSWTD

CSI = qu(i+H —¢— H) + 50
Ga (U R (50a)
CS! = q(tui+H—=— gq H)+e (50b)
CSE =Qq.(u—e— 52 H) + Qe (50c)
OS! = (2q0 + Qqo)(i—e — L2/
p? Qqc)(u—¢ Q%z)
+ 2¢,H+ (Q+2) (50d)
T Sq Ff(qa+Q2"C)—F (50¢)
po= Ao g+ 9y g 50f
th = e Ha + ) (501)

SWT = (2Qa + QQC)(ﬂ - 5) + QQaH =+ (Q + 2)5 {59@

gboboobOooooboobooboobooon

CSP —CS! = —qu(a+H—e— gq i) (51a)
CSP —CSl = —qu(u+H—c— gq i) (51b)

CSP — CS! = —Qqa(a — ¢) (51¢)
2
CSP —CST =—(Q+2)ga(u—¢)+ 62;; H
- QQQH - QQaH (51d)
"Rk = gu(@— (1)
_ 2
T e D
7B -7l =q.(u- 5)(% +1)
_ 2
G
SWP — SWl =0 (51g)

00000 e«Db00000 CSP—Cs!>0000

_ 2
00A | q@—e)(f+1)+H(%2 - 3= —q)>0

— 2
00B | quu—e)($+1)+H(%2 - 3= —gq)>0

2 Qq
goooo 0

g
H
Qfgz>ﬁ—s
gboooooobooooboobobobooooboooon
obooooboooobOoboooobooon
O0ee,b0000000O00O0O
H
gobooooooooooooooooobooooon
0000 c00000D0DOODOOO0O0O0O0 ADDDO
pOO00O0O000O0O0O0OO0OOOODOobOOooOooOoon
gbobooooobooboboboboooooboooon
obooooooobooobooboboooooooon
00000000000 ADDD BOOOOOOO

gboooobooooobooooobooobo

(52)

(53)

00000000 00o00o00ooUooUooo
00000000000 ((B3)000000oouoo
gboboobooooooboobobobooooooon
obooobooobooobooooobooobooboooDbo

(2) 0OO0OO

00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000000000
00000000 e0 0000000000000
0000000 A000000D0000000000
000000000000000000000000




oboooboooobooboobooobooboobooon
ooboboboooooooboboboboooooo
gobooooooobooooobooooobooboooo
bobOobOooboooooboboboboooooo
obobooboooooooboobobobooboooo
obobooboobooooooooobobgooooo
gboboboooooobobobobooboooo
oboboobooboooooboobobooboooooo
obobooboobooooboboboobobooo
ubobooobooboboobooobooooooao
gbooobOoboooobooooooboooon

oood

1) 00000000000 0OoOoDOoOoO: Dopoooo
O0D000oOoODoOo0oooooogd D Vol.62,No,
pp-413-162, 2009.

2) 0000000000000 : 000UDOOOonO
O00O000oooOoOoooOgO Voles, pp.413-162,
2009.

3) Ralph-C. Bayer: Intertemporal price discrimination
and competition, Journal of Economic Behavior &
Organization, Volume 73, Issue 2, pp.273-293, 2010.

4) Beckmann, M.J.: Decision and team problem in air-
line reservation, Fconometrica, Vol.26, pp.134-145,
1958.

5) Inzerrilli, F. and Jara, S.R.: Uncertain demand,
modal competition and optimal price-capacity adjust-
ments in air transportation, Transportation, Vol.21,
pp-91-101, 1994.

6) Powell, W.B. : Analysis of airline operating strategies
under stochastic demand, Transportation Research
Part B, Vol.16, pp.31-43, 1982.

7) Belobaba, P.P. : Application of a probabilistic deci-
sion model to airline seat inventory control, Opera-
tions Research, Vol.37, pp.183-197, 1989.

8) McGill, J.I. and Ryzin, G.J.V.: Revenue manage-
ment: Research overview and prospects, Transporta-
tion Science, Vol.33, pp.233-256, 1999.

9) Hamzaee, R.G. and Vasigh, B.: An applied model
of airline revenue management, Journal of Travel Re-
search, Vol.35, pp.64-68, 1997.

10) Lautenbacher, C.J. and Stidham, S.: The underly-
ing Markov decision process in the single-leg airline
yield management problem, Transportation Science,
Vol.33, pp.136-146, 1999.

11) Li, M.Z.F. and Oum, T.H.: A note on the single leg,
multifare seat allocation problem, Transportation Sci-
ence, Vol.36, pp.349-353, 2002.

12) Simon, J.L.: An almost practical solution to airline
overbooking, Journal of Transport Economics and
Policy, Vol.2, pp.201-202, 1968.

13) Rothetein, M.: OR and the airline overbooking prob-
lem, Operations Research, Vol.33, pp.237-248, 1985.

14) Chatwin, R.E.: Multiperiod airline overbooking with
a single fare class, Operations Research, Vol.46,
pp-805-819, 1998.

15) Stephen, A.S. and Narendra, A.: Management of
multi-item retail inventory systems with demand
substitution, Operations Research, Vol.48, pp.50-64,
2000.

16) Siddharth, M. and Garrett, V.R.: Stocking retail as-

17)

18)

19)

20)

21)

25)

26)

27)

28)

29)

30)

31)

32)

33)

34)

35)

sortments under dynamic consumer substitution, Op-
erations Research, Vol.49, pp.334-351, 2001.
Xuanming, S.: Intertemporal pricing with strate-
gic customer behavior, Management Science, Vol.53,
pp.726-741, 2007.
goodooooooooooboboooooooooon
oooo TOMOOOOOOO0OOO0OO0DOO0O0OOO0O0O00
O00000o0o0oU00oo0oO0oU0o0O0OUgNo.21(4),
pp-885-892, 20040
0000o000oooooooooooooooooooo
J000o0o0oOoOooOooooOoOoOoOooooOoONo.1T,
pp-655-666, 20000

00 00,00 00,00 0000000000000
Oo0Oo,0000000 D, Vol. 64, No. 2, pp.299-318,
2008.
00oooooooooO0oOooOoOoooOooooooooo
00000000 oog bOdvol.63, No.3, pp.287-301,
2007.

J000O00O0DDOONguyen Xuan Long: 00000
0oooooooO0oooooOoooooooooooo
0 D, Vol.62, No.4, pp.605-620, 2006.

Prescott, E.C.: Efficiency of the natural rate, Journal
of Political Economy, Vol.83, pp.1229-1236, 1975.
Dana, D.J.: Equilibrium price dispersion under de-
mand uncertainty, RAND Journal of Economics,
Vol.30, pp.632-660, 1999.

Dana, D.J.: Advanced-purchase discounts and price
discrimination in competitive markets, Journal of Po-
litical Economy, Vol.106, pp.395-422, 1998.

Dana, D.J.: Using yield management to shift demand
when the peak time is unknown, RAND Journal of
Economics, Vol.30, pp.456-464, 1999.

Sherman, R. and Visscher, M.: Nonprice rationing
and monopoly price structures when demand is
stochastic, The Bell Journal of Economics, Vol.13,
pp-254-262, 1982.

Deneckere, R. and Peck, J.: Competition over price
and service rate when demand is stochastic: A
strategic analysis, The RAND Journal of Economics,
Vol.26, pp.148-162, 1995.

Carlton, D.W.: The theory of allocation and its im-
plication for marketing and industrial structure: why
rationing is efficient?, Journal of Law & Economics,
Vol.34, pp.231-261, 1991.

Carlton, D.W.: Contracts, price rigidity, and mar-
ket equilibrium, Journal of Political Economy, Vol.87,
pp-1034-1061, 1979.

Wilson, A.A.: On the optimal pricing policy of a
monopolist, Journal of Political Economy, Vol.96,
pp-164-176, 1988.

Train, K.: Optimal Regulation: The Economic Theory
of Natural Monopoly, MIT Press, 1991.

Dana, D.J.: Monopoly price dispersion under demand
uncertainty, International Economic Review, Vol.42,
pp-649-970, 2001.

Dixit, A.K. and Pindyck, R.S.: Investment under Un-
certainty, Princeton University Press, 1994.
Trigeorgis, L.: Real Options: Managerial Flexibility
and Strategy in Resource Allocation, MIT Press, 1996.



