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\VAN\*O#jTl1)GGbp\*JbGkG"

k CournotTlrQ$F"2<`}@Np\*Jv`

rXsG$/3HG"k#CK CournotTlK*1k

NashQUO ParetoG,JuVHO[Jk?a"|M

N8ls^N=$r7F$k3H,NilF$k#=

N?aPQXN)lG3N CournotTlrM(kH"

$+K9kHParetoG,JRquVK\TG-kN+

H$&djH</X"7F*j"#|Gb9sK&f

5lF$k#

CK33K*$F"2<`}@NbFOgK,D [3]

r2MK7F$k#^?3NUNbFO"Gibbons [2]

,,+jd9/&ailk#

1 p\bGk

2DNkH 1H 2,1AJbr8:7"TlK!k

7F$k#kH i(= 1, 2) N!kLr qi ≥ 0 H9kH"

bNAJ pO!NU{WXtKhCFh^k#

p = max{a − b(q1 + q2), 0}, a, b > 0

kH iNqQXtr!Nh&K*/#

Ci(qi) = ciqi, 0 < ci < a

33G ciOkH i,b 11Lr8:9k?aNB&q

Qr=9#3NH-NkH iNxaO!Nh&KJk#

πi(q1, q2) = pqi − ciqi.

33GFkHO=l>lNxaNGg=r\8H7F"

=l>lH)Khj9k#

π1(q1, q2) = (a − c1 − bq1 − bq2)q1,

if 0 ≤ q1 ≤
a

b
− q2

= −c1q1 if
a

b
− q2 ≤ q1

3lhj"kH 1NG,~zP~O!Nh&KJk#

1)"kbr!k7F$kkH, 2 D7+J$h&JTlr#jT
lH$&#c(PRu:HO ANA H JAL N[\ 2 RGTlrj
-7F$k#

q∗1 =
a − c1

2b
−

q2

2
if 0 ≤ q2 ≤

a − c1

b

q∗1 = 0 if
a − c1

b
< q2

1MK7F"kH 2NG,~zP~O!Nh&KJ

k#

q∗2 =
a − c2

2b
−

q1

2
if 0 ≤ q1 ≤

a − c2

b

q∗2 = 0 if
a − c2

b
< q1

3li+i!Nh&K"NashQU,a^k#

q∗1 =
a − 2c1 + c2

3b
, q∗2 =

a + c1 − 2c2

3b
.

?@7 a− 2c1 + c2 > 0, a+ c1 − 2c2 > 0.

^ 1: kHNG,~zP~

3NH-NAJO p∗ =
a + c1 + c2

3
G"j, FkH

NxaO!Nh&KJk#

π∗

1(q∗1 , q∗2) =
(a − 2c1 + c2)

2

9b
, π∗

2(q∗1 , q∗2) =
(a + c1 − 2c2)

2

9b
.

!K3N CournotTl,|MN8ls^2<`G"

k3Hr(9#hCF33GO3N2<`K*1kF

kHNxa, ParetoG,2) GOJ$3Hr(9#

2)jA o,A n M2<` G = (N, {Si}i∈N , {fi}i∈N ) K*$
Fo,NH s = (s1, · · · , sn) ,o,8g S = S1 × · · · × Sn KX
7F ParetoG,G"kHO"9YFNWl$d< i(= 1, · · · , n)K
P7F"



CK33GOJ1=N?aK c1 = c2 = c H9k#

33G>KkHVG(4"(O7"8:Lrhj9k

lgrM(k#3NH-N 2kHNmxaO!Nh&

KJk#

π1(q1, q2) + π2(q1, q2) = (p − c)(q1 + q2)

mxarGgK9km!kL (q̄1, q̄2) O"!Nh&K

a^k#

q̄1 + q̄2 =
a − c

2b

33G 2 DNkHO1AG!kL,y7$H9kH"

!Nh&KJk#

q̄1 = q̄2 =
a − c

4b

3NH-NbNAJHkHNxaO!Nh&KJk#

p̄ =
a + c

2
, π̄1(q̄1, q̄2) = π̄2(q̄1, q̄2) =

(a − c)2

8b
.

3NH- 2DNkHOQUxa
(a − c)2

9b
hjb$xa

r@k?a"NashQUO ParetoG,GOJ$#=N

?a|MN8ls^H@olk2<`G"k3H,,

+k#

2 8+A2<` : TNB-

!Kh[INp\bGkKJ$NI7-7,"kl

grM(k#CK33GOJ1=N?aKFkHNo

,O 2D"be` (qH
i )"ce` (qL

i )NIAi+Gb

r!k9kH9k#bNAJOTlK*1k{WXt

KhCFh^k,"TlNuVO%J$ (G)HTJ$

(B)N 2LjH9k#3NH-NFkHNUWhjO

!N^Nh&JZNAG==9k3H,G-k#

3N^K*$F"ZNl@ 01O2<`NP/@G"

j"33GTlNuV,%J$ (G)+TJ$ (B)+,

hj5lk#3NJ$OkHNUWhjHOH)K"

kv3!=KhCFhj5lkH9k#TlNuV,

hj5lkH"%J$ (G)+TJ$ (B)+KM87F

,t@O2"k$OO3,~#5lk#,t@O2HO3

OkH 1NjVr=7"kH 1O!kL qH
1 H qL

1 N&

A$:l+r*r9k#!KTlNuVHkH 1NU

WhjKM87FkH 2NjVO4,O5,O6,O7N&AN

1D,~#5lk#kH 1H1MK7F"kH 2b!

fi(t1, · · · , tn) > fi(s1, · · · , sn)

HJko,NH (t1, · · · , tn) ∈ S ,8_7J$3HG"k.

^ 2: 2<`NZ

kL qH
2 H qL

2 N&A$:l+r*r9k#GeKTl

NuVH 2kHN*rKhCFZN 1DN:@,~#

5l"2<`O*;9k#FkHOZN:@KP~9

k2<`NkLK~8F"xar@k#eRNh&J

2<`NZrQ$F-R5lk2<`O"8+A2<

`(game in extensive form)HFPl"!N 5DNWG

NHKhCFjA5lk#

Γ = (K, P, p, U, h)

K O2<`NZ"P OWl$d<N,dr=7"P =

[P0, P1, · · · , Pn] O2<`NZK NjVN4NX eN

1DN,dG"k#0J0N:z i = 1, · · · , n O2<

`K2C9kWl$d<r=7"8g Pi(i = 1, · · · , n)

OWl$d< iNjVN4Nr=9#CK33GOW

l$d<N,dO!Nh&KJk#

P0 = {01}, P1 = {02, 03}, P2 = {04, 05, 06, 07}

^? pOv3jVNN(,[2r=7F$k#2<`N

9YFNv3jV x ∈ P0 KP7F"xGN*rhN8

g A(x)eN 1DNN(,[ px,jailF$k#N

(,[ px,F*rh e ∈ A(x)KU?9kN(r px(e)

H9kH-"!,.j)D#

∑

e∈A(x)

px(e) = 1, 0 ≤ px(e) ≤ 1

v3jV x ∈ P0NN(,[ pxN2r pH*/#U O

ps,dr=7"ps=$r=7F$k#c(P3N

#jTlK*$F"kH 1N_,TlNuVrNj">

kHO_$N!kLNhjrNiJ$H-"2<`N

ps,d U = [U0, U1, U2] O!N^Nh&K=5lk#

3NH-Nps=$O"!Nh&G"k#
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U0 = [u0] = [{01}]

U1 = [u11, u12] = [{02}, {03}]

U2 = [u2] = [{04, 05, 06, 07}]

^ 3: ps,dNc

GeKhOx@Xtr=7F*j"2<`NZKNF

:@w ∈ WKP7Fx@Y/Hkh(w) = (h1(w), · · · , hn(w))

rP~5;k#33Gh i.,OWl$d< iNx@

r=9#

3 T0wps2<`

33GOT0wps2<`HFPlkFWl$d<

,2<`Nk<kKD$F,:7b04JN1r}?

J$2<`r@&#psT0w2<`NjAO!Nh

&KJk#

jA. psT0w2<`O"!NWGNHGjA5l

k#

G∗ = (N, {Si, Ci, fi, pi}i∈N )

33G,

(1) N = {1, · · · , n}OWl$d<N8g"

(2) Si OWl$d< iNT0N8g"

(3) Ci OWl$d< iN?$WN8g"

(4) fi O>Q8g S1 × · · · × Sn × C1 × · · · × Cn eN

BtMXtG"Wl$d< iNx@Xtr=9#

(5) piOF ci ∈ Ci KP7F>Q8g C1×· · ·×Ci−1×

Ci+1 × · · · × Cn eN1~N(,[

pi(c1, · · · , ci−1, ci+1, · · · , cn|ci)

rP~5;k#

CK33GOkHO8:qQKX7FM9J?$W

,"j"FkHO+,N?$WONCF$k,"i$

PkkHN?$WONiJ$h&Ju7rM(k#

kH i(= 1, 2)OqQXt

Ci(qi) = ciqi, 0 ≤ ci ≤ Ki

r}A"B&qQ ci OhV [0, Ki]KMrHkN(Q

tG"k#kHNB&qQ c1, c2 N1~N(,[Xt

r F (c1, c2) H9k#kHN!kLNH (q1, q2) KP7

F"bNAJ p OTlNU{WXt

p = max{a − b(q1 + q2), 0},

Gj^j"kH iNxaXtO!Nh&G"k#

ui(qi, qj ; ci) = pqi − ciqi.

kH iNo,πiO"B&qQN"ifkM ci ∈ [0, Ki]

KP7FbN!kL πi(ci) rP~5;kXtG"k#

o,NH π = (πi, πj) KP7F"kH i NB&qQ,

ci G"kH-NkH i NroU-|TxaO!Nh&

KJk#

Eui(πi, πj |ci) =

∫ Kj

0

ui(πi(ci), πj(cj); ci)dF (cj |ci)

?@7F (cj |ci)O ci,?(il?lgNN(Qt cjN

roU-N(,[XtG"k#J<GO"E(·), E(·|ci)

O"=l>l|TMHroU-|TMr=9#

3NH-kHNo,NH (π∗

1 , π∗

2) ,Y$8"sQU

@G"k?aN,W=,roO"i, j = 1, 2(i 6= j) K

P7F"!,.j)D3Hr@&#

π∗

i (ci) = max
[a − ci

2b
−

E(π∗

j |ci)

2
, 0

]

(a.e.)

Z@N5, |TxaN 1,ro+i3P9k3H,G

-k.

!KrrW;9k?aK"J<r>j9k#

(A) 0 < Ki < a/2, i = 1, 2

(B) F i = 1, 2 KD$F,vJjt αi, βi ,8_7F"

!,.j)D3Hr$&#

E(cj |ci) = αici + βi (j 6= i).

3Nh&J_jN<GY$8"sQU@raakH"

!Nh&KJk#

π∗

i (ci) =
αi − 2

b(4 − α1α2)
(ci − Eci) +

a − 2Eci + Ecj

3b

3



(i 6= j).

Z@N5, (B)rqN*Ke~7"8tfSrT(P

h$#

33GO\YOJ,9k,",D [3]GO"eNcN

fSH7F"kHO+RZS>RNqQXtrNCF$

k3Hr>j7FY$8"sQU@raakH"TN

B-,"klgN},QUxa,/J$3H+i"k

HKHCFTxJu7r3/Hb@7F$k#

4 +jV72<`}@

h 1aG"3N2<`O|MN8ls^?G"Fk

H,8:L (o,)r(45;k3HKhCF"Pareto

G,r#.9k3HG"C?#=3G33GOh 2a

H1MK"~V/8*KkHVG%hrTCF$kl

grM(k#=N?aFkHOGeN t|+i t−1, · · ·

H~Vr5+N\CFFWl$d<KHCFG,Jo

, (NashQU)r3P9k#3lrlLKem~-"

<!(Backward Induction)HFPlF$k#

4.1 -Bs+jV72<`}@

-Bs+jV72<`}@Nlg"G*|Nx@,

,+k?aK"h 2aH1MKG*|+iLCF$/

3HKhj"G,Jo,NH (NashQU)r3P9k

3H,G-k#=N?a3NlgF|K*$F"(4

T0O+ilJ$?aK"-Bs+jV72<`K*

$F"(4T0O+ilJ$#3)

4.2 5Bs+jV72<`}@

!K5Bs+jV72<`}@NlgrM(k#3

NlgG*|Nx@,,+iJ$?a"em~-"<

!,HQG-J$#

CK33GOJ1=N?aKHj,< (trigger)o,

N_rM(k#3NHj,<o,,t,2<`04Q

U@4)HJkN+I&+r4Yk#^:Hj,<o,

HO!Nh&Jo,N3HG"k#

(1) "kWl$d< j @1,T0NH a+i%&9l

3)?@7t,2<`04 ε-QU@H$&50r3~9kH"(4
T0,+ilk3H,NilF$k#(Friedman [1])

4)jA 6.5 +jV72<` G∞(δ) K*1ko,NH s∗ =
(s∗1, · · · , s∗n),G∞(δ) Nt,2<`04QU@(Subgame Perfect
Nash Equilibrium) G"kHO"$UN t = 0, 1, 2, · · · H t s\
^GN$UNzr ht KP7F"s∗ H ht +i3+lko,NH
s∗
|ht = (s∗

1|h
, · · · , s∗

n|ht ) ,t,2<`G∞(δ)(ht)N NashQU@

G"k3Hr$&#

P"Je".,2<` GN NashQU@ eK>&#

(2) (1) J0NlgO"aK>&#

h[INp\bGkK*$F"J1=N?aK"c1 =

c2 = cHV/#3Nlg NashQU~NkHN!kL

HxaO!Nh&G"k#

q∗1 = q∗2 =
a − c

3b
, π∗

1(q∗1 , q∗2) = π∗

2(q∗1 , q∗2) =
(a − c)2

9b
.

^? ParetoG,J!kLNH (q̄1, q̄2)O"

q̄1 + q̄2 =
a − c

2b

r~?9#CK33GO q̄1 = q̄2NlgrM(NG"!

Nh&KJk#

q̄1 = q̄2 =
a − c

4b
, π̄1(q̄1, q̄2) = π̄2(q̄1, q̄2) =

(a − c)2

9b
.

^?5B|^G(O7?lgNx@O!Nh&KJk#

π̄i + δπ̄i + δ2π̄i + · · · = π̄i

( 1

1 − δ

)

t|^G(47"=l+is(4*Jo,rhC?~N

x@O!Nh&KJk#

π̂i + δπ∗

i + δ2π∗

i + · · · = π̂i +
δ

1 − δ
π∗

i

!K π̂i"jj,(4T0rNQ7F$kH-, +,

,s(4*J~K@ilkx@raak#D^j!N

djrM(F$k#

max
q1

{

a − c − bq1 − b
a − c

4b

}

,

3l+ijj,(4T0rNQ7F$kH-N!k

L, xar!Nh&K@k3H,G-k#

q̂1 =
3(a − c)

8b
, π̂1 =

9(a − c)2

64
.

Je+i5B|^G(47?},@HJkNO!N

X80r~?9H-r$&#

1

1 − δ
π̄1 ≥ π̂1(q̂1, q̄2) +

δ

1 − δ
π∗

1(q∗1 , q∗2),

?@7 π∗

1(q∗1 , q∗2) =
(a − c)2

9
, π̄1(q̄1, q̄2) =

(a − c)2

8
,

π̂1(q̂1, q̄2) =
9(a − c)2

64
G"k#3l+i(4uVOk

HN-hxaKP9kdzxR δ ,
9

17
JeNH-"

NashQUo,rh3k<kH7FbDHj,<o,K

4



hCFB=5lk#

5 hje2F$J$v`

3liJ0KbM9JH%r9k3H,G-k#c

(P"bK?js0d>=N&fJI,"k#
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