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(c) EE IR 55 A RRE.
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Cournot model of duopoly

—FF 2 A B A A2 firm 1 A firm 2.
CATHI S &5 H g, M q, R~ BRI
w2 A HR AN 038 HAR AL e F.
TN 2 P(Q)=a-0, Hha &5 5001 H
0=4,%q,.

__\_A._\_‘E

firm i4 7= = s g, 1 AN fE Cog)=cq,.
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Cournot model of duopoly

P E TR IR
5 N&E5: { Firm 1, Firm 2}
ﬂ\fﬂgg S1=[09 +OO)9 S2=[09 +OO)

u 1(q I qZ)=‘I 1(a-(q;1q)-c)
uy(q; q9,)=49,(a-(q,%4q5)-c)
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Using best response function to find
Nash equilibrium

22425 NWEZEH, {3 H AN () player 1
1) s, A2 X player 211 S Mg.s, 1) 5 At [ B

(ii) player 21K gs, /& Xfplayer 185K 1S, [
BT, (s, 8,) 72— T 2.
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Cournot model of duopoly

AT 2 A A 2
2 =EHE (q,% q,%) , HHF flrm 1 5%+
Firm 2117~ & ¢,* Eﬁ]aﬁﬁ:fif ﬁ‘ﬁq2 7 firm 2
%7 Firm 1H@F%q1* ) AR I B
[, q* A2 I 1 in) ) A

Ma).( u(qy, 4,*)=4,(a-(q,tq,*)-c)
subjectto 0<¢g,<+w

[FIFS gy * e 1 I ) e )
Max u,(q,*, 4,)=¢,(a-(q4,*+q,)-c)
subjectto 0 <g,< -+
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Cournot model of duopoly

AR B AN 18 1
figt

Max u,(q,, q,%)=q,(a-(q,1q,%)-¢)
subjectto 0<¢g, <+

FOC:a-2q,-¢q,*-c=0
91 = (a-q,"- )2
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Cournot model of duopoly

AR B AN 18 1
figt

Max u,(q,*, 4,)=q(a-(4,*+4;)-c)
subjectto 0<¢g,<+w

FOC:a-2q,-q,;*—c=0
9, =(@a-q;" - )2
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Cournot model of duopoly

anAn] $ 21 gl A 35 1T
N%q,* =(a—-q,*—c)2
q,* =(a—q;*—c)/2
MAr==HE (q,% q,%) &gt

R IX N T AE1S 2]
q4;*=¢q,*=(a-c)/3
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Cournot model of duopoly

15 PGS BR 2
Firm 1%Ffirm 2807 Eq, B s UL N R 2L
R.(q,) =(a—q,— )2 if g,<a—c; 0, othwise

Firm 2%firm 187 Eq, B 50 RN BRI 2
R,(q)= (a—q,—0)2if g, <a-c; 0, othwise

9>
Nash
a-—-c equilibrium
(a-c)/2
(a-c¢)2 a-c ‘117
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Cournot model of oligopoly

—Fh P A Hn R AR firm 12firm n.
Firm i) 7= 5 H g, 787 B 2K A bk 257 E ) S
AN G FHoAh AV iR

T % 2 P(Q)=a-0, H-Haid HEHIT A
0=q,+q,*...7q,.

__\_A._\_‘E

firm i 77 P~ s g, AR 2 Cg,)=cq;.
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Cournot model of oligopoly

ANEFAES Y
25 N&4: {Firm1,... Firm n}
KR S=[0, +o0), for i=1, 2, ..., n
AT 2 R 2L

ulqy - 9,)=9a-(q,tq, +...tq,)-c)
fori=1,2,..., n
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Cournot model of oligopoly

anAn] $6 2 gl A+ 35 1
RER (g,% o %), Forbg Refirm ik At Al
A R
B, gy 2 T O

Max uy(q1s 4575 -5 4,°)=41(a-(q114,* +...%q,*)-C)
subjectto 0 < g, <+

1T gy 72~ THI ] e D i

Max u,(q,%, 455 43*5 s 4,°)=q,(a-(q,*+q,1q3*+ ...+ q,7)-C)
subjectto 0 <g,< +o
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Cournot model of oligopoly

UEBI Znia TR 550, NEA& 238 FHI4h

p=c.
(P~ fE EXTARE)

** Z ILERA PP13-17.
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Bertrand model of duopoly
(differentiated products)

P KAk firm 1 Flfirm 2.

TR AV I P LI P rim B B AN RIE FoAth A
NV B . A& 0 0l F py Mp, 3R 7.

H S AN irm 1 PR R 2 q4(py, py) = a -

P11 bp,.
JH SO Airm 2 P2 iR K2 qy(py, po) = a -
P2t bp,.

firm 42 P2 208 N g AR Z Clq,)=cq,.
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Bertrand model of duopoly
(differentiated products)

P IUER IR
5 N&E5: { Firm 1, Firm 2}
ﬂ\fﬂgg S1=[09 +OO)9 S2=[09 +OO)
AT 2 BRI 24

u(py pry)=(a—p,+bp,)p,—c)
uy(pys P2)=(a —p,+ bp, )p,—c)
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Bertrand model of duopoly
(differentiated products)

QOARTH B R At 32) 1T
RS H S (p,% p,*), HA p* Zfirm 1%
Firm 200 & p, * B AR O, p,* & firm 2%
Firm 18 ¥ p,* BIsIL RN
R, p,* A2 LU in) @) A

Ma)_( uy(py, py*) = (@a—p,+ bp,* )(p, - ©)
subjectto 0 <p, <+

H. p,*72LLT [n] ) i
Max u,(p,*, p,) = (a — p, + bp,* )(p, - ©)
subjectto 0 <p, <+
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Bertrand model of duopoly
(differentiated products)

AnRT £k 21 28 1 2 i
ffirm 1 B s AL ] et

Max u,(p,, p,*) = (a —py+ bp,* )(p; - ©)
subjectto 0<p, <+

FOC:a+c—-2p,+bp,*=0
P1=(a+c+bp,*)2
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Bertrand model of duopoly
(differentiated products)

AnRT £k 21 28 1 2 i
ffirm 2 s AL ] et

Max u,(p,*, p,)=(a — p,+ bp,* )(p, — ¢)
subjectto 0<p,<+ow0

FOC:a+c—-2p,+bp,*=0
P2 =(a+c+bp,*)2
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Bertrand model of duopoly
(differentiated products)

AR B AN 18 1

M p.* = (a + ¢ + bp,*)/2
py* =(a+c+bp*)2

2GRS (pr*, pr*) 72— AT 31

i IX AN A ] BAAS 2|
pi* =py* =(a+c)(2-b)
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Bertrand model of duopoly
(homogeneous products)

PR A firm 1 Flifirm 2.
TR AN IR FEE B i BT I AN 0T At AR b e
. W&o 5 Fp Mp, R 7.
TH B R firm 177 i ) 7 oK =
q,(P1, P2) = a — p, if py < py;
=(a-p)2 itp,=p,;
=0, ifp, >p,.
T8 B GHirm 277 5 B 7 oK =
4,(P1> P>) = a—p,if p, <p,;=(a—p)2if p; = p,; =0, ow.
firm i P2 80 N g AR & Cg,)=cq;.
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Bertrand model of duopoly
(homogeneous products)

{ Firm 1, Firm 2}

%H]%EK S1=[09 +00), S2=[09 +00)

PRER IR
Z5 N&EE&:
AL 7 PRI &N
uy(pr> ) =(p
0

0

((P1

(p
uy(pr, py) =(p

—c)a—-p,) if py < p,
—c)a—p)/2 1if py=p,

if py> p,

» —¢)a—p,) if p, < p
2 _C)(G—Pz)/z if P1= P>

it p, > p
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Bertrand model of duopoly
(homogeneous products)

LR pm=(a+c)2
({p :p,>p,} if p,<c
tppipzp,y it p,=c

B/ (p,) =19 if c<p, <p”
& if p, = p"
v if p” <p,

({pz:p2>p1} if p, <c

P, pzpy ip=c
B,(p)) =19 if c<p <p”
2 if p, = p"
" if p” <p,
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Bertrand model of duopoly
(homogeneous products)

B DG S L BRI
| ) P>
pm O pm O
| /V . 5
C pm pl c pm p]
Firm 1's best response Firm 2’'s best response
to Firm 2's p, to Firm 1's p,

Game Theory--Chapter 1 107



Bertrand model of duopoly
(homogeneous products)

G WAV A ®
P2
pm
C

-

7

C p" P

Game Theory--Chapter 1

Nash Equilibrium
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The problems of commons

MEEAS MR, SEER AN KAENE
L E TR

H g; F&/~farmer il 7 2F 16 L 3L

SYASAS-{)

Wy AN — R R WA e, e ABE— P RIH £ 5

ASEEZINIE'Y A
B HEWIMELAWG), HH
G=g,tg,t..+g,

B ] DAOARCE ) B B — A BIR. B,
WG)>0ifG<G, ,and W(G)=0if G>G

max’ max.

BREWG): v/ (G)<0and v(G) <0.
FERKR, A N RIFREF R L D HZE.
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The problems of commons

P e TR IR
25 N4E4: { Farmer 1, ... Farmer n}
ﬂ—:m%% S=[0, G, ), for i=1, 2,...,n

ui(gb ooy gn)=gi v(gl + '“+gn) —C8;
fori=1,2,..n

Game Theory--Chapter 1
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The problems of commons

QOART R 21 44t 35 1
®3 (g%, 8%, ., g,*%) » HA g* Rfarmer it HABK R
I IR0
R, gy* /2 LATF a) &) A

Max u,(gy, £2%5 «oer 8,°)= 81 V(g T &% .. 1 8,%) —c g
subjectto 0<g, <G,

1Mgy* & LA K [n] %ﬁﬁ@ﬁé’%
Max u,(g,*, 2,5 83" - £,°)= &(g " t8, 18"+ ..+ g,7)—cg,
subjectto 0<g,<G,,,.
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The problems of commons

Qa2 4 - 12 iy
g, * e UL 1) 8 ) i
Max u, (g%, <y 1% )= V& * oot 1 8)—C8,
subjectto 0<g,<G,,,.
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The problems of commons

FOCs:

V(g +g, *+..+g, ) +gp(g +g,*+..+g,*)—c=0
V(g1 ¥ 8y + 83+ + g, )+ 8V (g1 F+gy + &3 .+ g, ) —c =0

(g ¥+t g, *tg ) tg V(g F g, Frg,)—c=0
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The problems of commons

AnRT £ 21 2 A1 2 1l
(81%) &%) woer &%) & TN, WK

V(g *+gy ¥+ + g, )+ g (g1 gy F .+ g, ) —c=0
V(g *+gy gy ¥+ + g, )+ gV (g FHgy Ty F L+ g, ) —c=0

v(gl >x<-I_“'_I_gn—l *+gn*)+gnv,(gl >X<_'_"'_I_gn—l *+gn*)_c =0
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The problems of commons

A n M RIFOCHIE, FERLin, 153

v(G*)+ lG *V(G*)—c=0
n

where G*=g; *+g, *+...+ g, *
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The problems of commons

A2 ] et

Max Gv(G)-Ge
st. 05G <Gy

FOC:
v(G)+ GV (G)—c=0
Hence, the optimal solution G ** satisfies

WG**)+ G**(G**)—c =0
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The problems of commons

v(G*) +1G*v'(G*) —c=0

n
G+ GF*¥(G**)—c=0

G*> G**?
UERR: SDhERAP22-23.
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The problems of commons

i

il

L=
AINER AR I P2 AL
& JRVE

Game Theory--Chapter 1 118



