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Noi dung

» Nhic lai mot s0 khéiniém 3. Ung dung ciia trd choi

* Tro choi tinh véi thong tin * Doc quyén song phuong
day du Cournot
1. Trinh bay tro choi * Doc quyén song phuong
2. Cach giai tro choi Bertrand
» Cén bang chien lugc &p « Nigoai tac va hang héa
dao cong

e Lan luot loai trir chién ]
lwoc bi ap dao 4. Mo rong: Chién luoc

« Can bang Nash hon hop



Nhiic lai mot so khai niém



Quyét dinh vs. tro choi

* Quyét dinh: mdi nguoi dua ra lua chon hanh dong
ma khdng quan tdm dén phan g va hanh dong
cua nhitng nguoi Khac.

Vi du: Lwa chon trang phuc hop thoi tiet

* Quyét dinh mang tinh chién lwgc: méi nguoi dua
ra lua chon hanh dong c6 ké dén phan tng va hanh
ddng cua nhirng nguoi Khac.

Vi du: Pepsi quyét dinh mirc gid ban san pham



Quyét dinh vs. tro choi (tt)

* Tro choi: tinh huéng ma moi nguoi tham gia dua ra
quyét dinh mang tinh chién lugc. Moi ngudi s&
phan trng v6i lua chon hanh dong ma nhiing nguoi
tham gia khac da hoic s& c6 thé thuc hién.

» Nguoi tham gia (nguoi choi) ¢é thé 1a doanh
nghiép, nguoi tieu dung, nha chinh tri, ...
Vi du: canh tranh vé gia hodc qudng céo giita
Pepsi va Coca cola



Mot so khai niém

e Hanh déng: Mot budce di chuyén ¢ mot giai doan cia
tro choi. (giam khi thai vs. khong giam)

e Chién lwoe: Mot ké hoach hoan chinh nhirng hanh
dong s€ thuc hién dap lai nhirng phan g khac nhau
ctia d6i phuong trong mét trd choi. (gidm khi thdi néu
cac QG/DN khac ciing cdt gidm)

* Chién lwoc t6i wu: Chién luogc 1am toi da héa loi ich
ky vong cua nguoi choi.



Cau truc tro choi

* Luit choi: (1) danh sach ngu’m choi; (2) danh sach
hanh dong; (3) két qua cho moi ngu:0’1 choi cho tat ca
nhitng két cuc 0O thé xay ra; (4) gia dinh vé hanh xu

duy ly

« Céu truc thong tin va trinh ty di chuyen co thé
anh hudng dén tap hop Ccac chién [woc ¢6 thé co.
Vi du:

* trong tro choi xac dinh san lu’O’ng ban hang chzen luoc cua
cac doanh nghzep sé phu thudc Vao viéc ho biét hay khong
biét doi thit ciia minh sé hanh déng nhuw thé nao.

« mO hinh Stackelberg vs. Cournot



Céc gia dinh trong ly thuyét tro choi

* Hanh xu duy ly (rational behavior): gia dinh rang
nhitng ngu0’1 choi luon Iya chon chlen lwoc dé toi da
hoa loi ich cua ho.

e Hiéu biét chung (common knowledge): hanh xu duy
ly va luat choi 1a nhitng hiéu biét chung.



Cac lop tro choi

* Tro choi voi1 thong tin hoan Ado vs. knong hoan hdo
» Thong tin hoan hao (perfect information): tai thoi diém
ra quyét dinh, nguoi choi1 bi€t dugc nhirng ngudi choi
khac trude do da thuc hién chién luge nao.

* Trd choi véi thong tin day dui vs. khong day du
» Thong tin day da (complete information): mdi ngudi
choi c0 theé tinh toan duoc két qua cua tat ca nhirng
nguoi choi con lai.



Cac lop tro choi (tt)

*Tro choi tinh VS. tro choi dong
» Tro choi tinh: mot lan, dong thoi (mot giai doan)
« Tro choi dong: tuan tu, lap lai (nhiéu giai doan)

| Tih | Pz

Thong tin Nash equilibrium Subgame Perfect

day di (NE) Nash Equilibrium
(SPNE)
Thong tin Bayesian Nash Perfect Bayesian

khong day da  Equilibrium (BNE)  Equilibrium (PBE)
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Tro choi tinh véi thong tin day da
» Ra quyét dinh dong thoi

Muc tiéu cia mdi ngudi 1a toi da hoa két qua (loi
nhuan, d6 théa dung, ...) ciia minh.
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1. Trinh bay tro choi

— Két qua
Hanh dong
(action) . L (payofd)
Xerieng | Xe kpéqzn
Ban Xe rieng @
Xe khach 0,3\ [/ 22
_ / : Két cuc\ /
Ma tran ket qua (outcome)
(payoff matrix)

Payoff matrix con duoc dich sang tiéng Viét bang nhiéu thuat ngit khac nhau, nhu ma
tran thudng phat hay ma tran loi ich.
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Tro choi dwge biéu dién dwéi dang chuan tic

Vi du 1: Thé lwdng nan ciia nguoi tu
Giap
Khai  Khong khal
A&t Khai _3 _3 O _6

Khong khal 6.0 1 -1
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Tro choi dwge biéu dién dwéi dang chuan tic

Vi du 1: Thé lwdng nan ciia nguoi tu
Giap
Khai  Khong khal

At Khai 0, -6

Khong khal 6.0 1 -1
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2. Cach gidi tro choi
Khal niém co ban
» Chién luge ap dao (strictly dominant strategy)

Mot chién lugc ma ludn dem dén két qua tot hon
tat ca cac chiéen lwoc khac cho mot nguoi choi, bat ké
nhirng nguoi choi khac thuc hién chién lugc nao.

» Chién lugc bi p dao (strictly dominated strategy)

Mot chién lugc ma lubn dem dén két qua té hon it
nhat mot chiéen luoc khac cho mét nguoi choti, bat ké
nhirng ngudi choi khac thuc hién chién lugc nao.

« Nguoi choi duy Iy s& khdng chon chién luge bi ap dao.



2.1 Can bang chién lwgce 4p dio

*Néu tat ca ngu’0’1 choti deu c6 mot chién lugc ap dao,
thi tro choi c6 mot can bang chién lwgce ap dao.

Vi du: (Khai, Khai) trong Thé luéng nan ciia nguoi tl
Giap
Khai  Khong khal

At Khai 0, -6

Khong khal 6.0 1 -1
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2.1 Can bang chién lwgce 4p dio

*Néu tat ca ngu’0’1 choti deu c6 mot chién lugc wu thé,
thi tro choi c6 mot can bang chién lwgce ap dio.

Vi du: (Khai, Khai) trong Thé luéng nan ciia nguoi tl
Giap
Khai  Khong khal

At Khai 0, -6

Khong khal 6.0 1 -1
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2.2 Lan lwot loai trir chién lugce bi ap dio

CAc bwdc tim can bang ciia tro choi

1. Loai trir mét chién luoc bi ap dao (tuyét déi) cua
mot ngud1 choi

2. Viét lai tro choi thu gon

3. Lip lai budce (1) va (2) dén khi moi nguoi choi chi
con mot chién lugc ton tai.
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2.2 Lan lwot loai trir chién lugce bi ap dio

*Vidu?2:
Ngwoi Choi 2
Trsi  Giita  Phai
Newsi LET 10| 1.2 | 01
Choil ~véng | 003 | 0.1 | 2,0

* Chién lugc 4p ddo cua moi ngudi choi?

* Chién lugc bi ap dao ctia moi nguoi choi? )



2.2 Lan lwot loai trir chién lwgc bi 4p dio (tt)

Vi du 2 (tt)
» Loai trir chién luge bi 4p dao: Phai (Nguoi Choi 2)
» Tiép tuc tim chién lugc bi 4p dao ctia moi ngudi choi?

Ngwoi Choi 2
Tral Gitra
Nglrb’i L én 1, 0 1, 2

Choil  xuéng 0, 3 0,1
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2.2 Lan lwot loai trir chién lwgc bi 4p dio (tt)

Vi du 2 (tt)
e Loai tru tiép mot chién luoc bi ap dao: Xuéng (Newoi
Choi 1)
» Tiép tuc tim chién lugc bi 4p dao ctia moi ngudi choi?
e Chién luoc con ton tai: (Lén, Gitra)
= cén bang ctia tro choi
Ngwoi Choi 2

Tral Gitra
Ngwoi

Choi 1 L én 1,0 @
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2.2 Lan lwot loai trir chién lwgc bi 4p dio (tt)

eLuuy:
» Chi loai trir chién lugc bi ap dao tuyét doi (strictly
dominated strategy).
» Khi loai trir chién lugc bi 8p déo twong doi (weakly
dominated strategy), can bang cua tro choi phu thudc
vao thtr tuy ma chién luoc bi ap dao bi loai trur.

*Vidu 3.

Ngwoi Choi 2
X Y Z
Neguwoi A 2,2 | 2,2 | 1,1

Choil B 1,1 | 3,2 | 3,2
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2.2 Lan lwot loai trir chién lwgc bi 4p dio (tt)

*Vi du 4: Diéu hau — bo cau

1 2 DH BC
DH 0,0 3,1
BC 1,3 2,2

 Han ché:
Khong ap dung dugc khi ca hal nguoi choi khong
cO chién luogc bi ap dao.
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2.3. Can bang Nash

« Thé can bang Nash: mot tap hop cac chién luge ma
trong d6 moi ngudi choi nghi ring minh dang thyc hién
phan wrng tot nhat (best response) khi da biét cac hanh
dong cua nhitng nguodi choi khac.

« Khong ngwoi choi ndo c6 dong co di chuyén khéi diém
can bﬁng Nash - tap hop chién lwoc 6n dinh vé mat chién
luoc (strategically stable) va tu ché tai (self-enforcing).

*« Mot trd choi ¢6 thé c6 mot can bang Nash duy nhat, khéng cé
can bang Nash thuan ty, hodc vai can bang Nash.

» Can bang chién lugc ap dao 1a mot trudng hop dic biét cua can
bang Nash



2.3. Can bang Nash (tt)

* Vi du 4 (tt): Xac dinh can bang Nash?

1 2 DH BC
DH 0,0 3,1
BC 1,3 2,2

Diéu hau — B6 cau

25



2.3. Can bang Nash (tt)

* Vi du 4 (tt): Xac dinh can bang Nash?

1 2| DH BC
DH 0,0
BC 2 2

Diéu hau — Bd cau
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2.3 Can bang Nash (tt)

Dung mo6 hinh toan:
* Tro choi dang chuan tic G ={S,, S,, ..., S;; Uy, Us, ..., U}
trong do: S; la khong gian chién luoc cuia ngudi choi i
u; la ham thoa dung/loi ich cia nguoi choi |
¢ TO hop chién luoc (s*;, %, ..., s*,) la mot can bang Nash néu
vOo1 moi nguoi choi i: U;(s™, s7;) > uy(s;, s75)

 M6i ngudi choi i s&:

* Du bao irng xr ctia nhirng nguoi choi khac s™

» Chon phan tng tot nhat s*. dua trén du bao nay

s*. 1a nghiém cua bai toan toi vu: max u; (si,SZ1)
Si€oi
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3. Ung dung cua tro choi

3.1 Doc quyén song phwong Cournot
Nhac lai:

e C6 hai d6i thi canh tranh

» San pham dong nhat

» Moi hang s€ dua ra quyét dinh dua trén quyét dinh
cua do1 thu.

» Bién chién lwoc 1a san lwong ()
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3.1 Péc quyén song phwong Cournot (tt)

Hai cong ty dong thoi chon muc san luong g;> 0

» Tong cung thi truomg: Q = ¢, + 0,

» Cau thi truong: P(Q) =a—-Q=a—(q; + q,) (Q<a)
*MC,=MC,=¢;AC; =AC,=cC

*C(q;) = c.q; (véic<a)

Xac dinh can bang Nash.
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3.1 Péc quyén song phwong Cournot (it)

Bai toan dang chudn tdc:
* S6 nguoi choi: 2
» Khong gian chién luoc: S; = [0, a]
« Két qua;
* ;(dy, 0p) = 93(P—¢) = q,(a—(a;+ gy) — €)
* T5(01, G2) = 2P — €) = gy(a — (A + d,) — C)
Giai bal toan:
max 1; (q;, q-;)

qi
2,9 ="7
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3.1 Péc quyén song phwong Cournot (it)

Gidi bai toan: max m;(q;, q°;)
qdi

Cong ty 1:

max 1 (91,92) =qi(a—q;—q", —¢)
d7T « —c —*
r=a-201-0-c=0>q = T2 (1)

Cong ty 2: max 1 (91,92) = ®(@a—q*—q, —¢)

Tuong tw; g, = — Cz_ 11
d —C

Dva(2) 2q:=q; = -

2
d—C
97[*]—7[2*—( )
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3.1 Péc quyén song phwong Cournot (it)

Truong hop hai cong ty cau két:

max TC(Qm) — Qm(a o Qm_ C)

Q,
EO.C
dr _ _ _ a=c
w0 2-20,-¢c=020Q,=— (1)
* * d —C
9qmlzquZT
x . (a-0* _ (@a-o? x x
Pl T T2 = g > T, = =

=>» Loi nhudn tang nho"‘cd’u két: han ché san luong, chia
sé loi nhuan doc quyén

=>Can bang c0 én dinh va tw ché tai khong?
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Nhiic lai:

(a-c)/2

(a-c)/3
(a-c)/4

So sanh canh tranh va cau két

Duwong phan ung
cua hang 2

Can bang canh tranh (P = MC; n= 0)
Can bang Cournot

Can bang cau két

Duwong phan ung
cua hang 1

Dwong
hop dong 4

cau ket

(a-c)/4(a:c)/3 (a-c)/2 @0
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3. Ung dung cua tro choi
3.2 Poc quyén song phwong Bertrand

» Tuong tu Cournot, nhung bién chién lwec 1a mire gia (p).

Hai cong ty dong thoi chon muc gia p;> 0
» Tong cung thij trudng: Q =g, + 0,
e Cau thi truong doi voi cong ty i:
qi(p;, P4) =a—p; + bp; (voi0<b<2)
*MC,=MC,=c;AC,=AC,=c¢
* C(g;) = c.g; (voic < a)
Xac dinh can bang Nash (p*,, p*,).
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3.2 Péc quyén song phwong Bertrand (tt)

Bai toan dang chudn tdc:
* S6 nguoi choi: 2
» Khong gian chién luoc: S; = [0, +00)
« Két qua:
* T1(P1, P2) = d1(P1—C) = (@— Py + bpy) (P, — €)
* To(P1, Pp) = d2(P,—C) = (@— P, + bp,)(p, - C)
Giai bai toan:
max 1; (p;, P_i)

(PP =7
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3. Ung dung ciia tro choi
3.3 Ngoai tac va hang hoa cong

* Vi du 5: “Cha chung khong ai khéc”

n h¢ gia dinh cing chan tha dé (g;) trén 1 dong co. Khi G =
tigidulon, 1 g;i 2 1v(G) véiv(G) la loiich trung binh z

viec chan tha dé

Bai toan dang chudn tdc:

* S6 nguoi choi: n

» Khong gian chién luoc: S, = [0, Gmax]

» Ket qua: v; = gv(g; + 9,) — cg;

Giai bai toan: max v; (g;, g-;)

gi
=2>NE: (0°,0,,....,8,)="7
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3.3 Ngoai tac va hang hoa cong (tt)

*Vidu 5: “Cha chung khong ai khoc” (tt)

Giai bai toan: maxv; (g;,9-;) = gv(gi +g_.) —cgi
gi

Két qua tir diéu kién toi wu cua n ho gia dinh:

* * . * 1 * !/ * —_—

G*'=)1 .9 V(G )+;G v'(G*)-c=0

Truong hop ca lang ra quyét dinh chung:
mGax(Gv(G) —c@Q)
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3.3 Ngoai tac va hang hoa cong (tt)

*Vidu 5: “Cha chung khong ai knéc” (tt)

v(G) + G.V'(G)

v(G) + G.v'(G)/n

Gid tri

$8 lwong dé (G) G** G*

e QUYEL dinh cd Nhdn e Quyét dinh tap thé Chi phi trung binh

Nguon: Ghi chi bai gidng ciia Vii Thanh T Anh 2



4. Mé rong: Chién lugc hon hop

e M6t s6 trd choi ¢6 nhleu thé can bang (dleu hau — bo cau)
hodc khdng co can bang vai chién lugc thuan tly (két hop
dong xu).

. Can xem xét két hop ngau nhién cac hanh dong dé du bao
két cuc cua tro choi.

« Nguoi choi két hop ngau nhién cac chién lugc dé doi
phuong khong thé dyu bao:

 Giao va do bdng trong tennis
e Chién tranh

* Nguoi nop thué va Cuc Thué
°V.V.
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4. Mé rong: Chién luge hon hop (tt)

Nhdc lai kKhai niém:

* Chién lwoc thuan tly (pure strategy): nguoi choi
dua ra mot lya chon hay mot hanh dong dac thu.
Vi du: (100%) Xe riéng

* Chién lwgc hén hop (mixed strategy): ngudi choi
dua ngau nhién trong hai hay nhiéu hanh dong kha thi,
dua trén mot Xa&c suat duogc lra chon trude.

Vi du: Y% Tral + Y2 Phai
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4. Mé rong: Chién lwoc hon hop (tt)

Vi du 6: Két hop dong xu

0 1-q « Can bang Nash
(NE)?
Odd Noi A
Even gua ap « Khong co NE
thuan thy
" , <
Ngwa 1,-1 1,1 *  MO01 nguoi chot
phai dodn hanh
11 | Shp 11 1 -1 dong cua doi
phuong.

= NE véi chién lwoc hon hop. Q*=7, r* =7
41



1-r

4. Mé rong: Chién lwoc hon hop (tt)

Vi du 6: Két hgp dong xu (tt)

q 1-q

Odd \ X
Even Ngwra Sap
Ngwa 1, -1 -1,1
Sap -1,1 1, -1

Két qua ky vong:

Even

* Ngua:

G.1+ (1-0).(-1) = 2q - 1
* Sap:

q.(-1) +(1-0).1=-20+1
Odd

* Ngua:

r(-1) + (1-r).1=-2r+1
. Sap:
rl1+(1-r.(-1)=2r-1
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4. Mé rong: Chién lwoc hon hop (tt)

Vi du 6: Két hgp dong xu (tt)

Phan irng tot nhat:

Even

« Ngiranéu2q-—1>-2q+ 1,
hay q > %2

« Sapnéuq<y

 Bang quan néu q = %

Odd

e Ngiranéu-2r+1>2r—1,
hay r <

« Sapnéur>Y

+ Bang quannéur = %

Ngira 1 Q).
!
|
1

A i ------ :

1 1

Sap 0 | j iq(r) - Q
J 2 1
Sap Ngira

r(q) va q(r) 1a dudng phdn héi tot nhat
cua Even va Odd
(best-response correspondence)
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4. Mé rong: Chién luge hén hop (tt)
» Can bang Nash (NE) hén hop:

(g, r)mataidér =r(g) vaq =q(r)

*Vi du 6: Két hop dong xu (tt)
NE hon hop: (r"'=1/2, q*=1/2)

Sw ton tai ciia can bang Nash (NE):

Moi trd choi véi so lugng nguoi choi Xac dink, moi nguoi choi
c6 mot so lugng chién luogc thuan tay xac dink sé c6 it nhat mot
can bang Nash (co thé 14 can bang Nash hon hop).
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