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LY THUYET TRO CHOI 2
Tro choi dong vai thong tin day du

Giang vién: Doédn Thi Thanh Thuy



Noi dung
1. Trinh bay tro choi

* Dang mo rong (extensive form games)
2. Cach giai tro choi
* Quy nap nguoc (backward induction)
3. Can bang Nash hoan hao - tro choi phu
(Subgame-perfect Nash equilibrium)
4. Tro choi lap lai
» Lap lai mot so6 giai doan xac dinh

* Lap la1 vinh vién



Tro choi ddng véi thong tin day du

«  Dién ra trong nhiéu giai doan.
+  MBJi ngudi choi ra quyét dinh & mét giai doan.

Théng tin day du: mdi ngudi choi biét duge ham loi ich,
két qua cua nhirng nguoi choi khac.

«  Théng tin c6 thé hoan hao hoic khong.

Thong tin hoan hao: tai budc ra quyét dinh, ngudi choi biét
duoc toan bo lich st cac budc trude do cua tro choi.

Muc tiéu ciia mdi ngudi 1a toi da hoa két qua (loi nhuan,
do thoa dung, ...) cua minh.



Tro choi ddng véi thong tin day du

Gia sit tro choi véi 2 ngwoi choi, ra quyét dinh tuan tu:

1. Nguoi choi 1 Iva chon mot hanh dong tir khéng gian chién
lwoc cua minh.

2. Nguoi choi 2 quan sat Ivra chon ctia nguoi choi 1. Sau do,
chon 1 hanh dong trong khdng gian chién lugc cua minh.

3. Sau khi ca 2 cung hanh dong, moi nguodi choi nhan dugc
ket qua tir két cuc can bang cua tro choi.



1. Tro choi dwgc biéu dién dwéi dang mé
rong (dang cay)

*Vidu 1: Tro choi tin tudng (trust game)

Nguwoi choi 1
Khon Tin
tin
0 @ Nguoi choi 2
0
Hop Phan
tac boi1



1. Tro choi dwgc biéu dién dwéi dang mé
rong (tt)

e Luu y vé 2 céch trinh bay tro choi

NC2
Nguwoi choi 1
HT  PB
hon
Ngu’0’1 NC TIn 2.2 | -1,3
O choi 2 "
0 Khong 00! 00
Hop Phan tin ’ ’
tac bo1



1. Tro choi dwoc biéu dién dwéi dang mé
rong (tt)

Tro choi tinh véi thong tin day da The lzmng nan
cuia hai nguwoi th ¢6 thé trinh bay dudi dang mo rong:

Negwoi tu 1
Khong Tap thong tin
Khal khal cia nguoi tu 2

Nguwoi tu 2 /.\ \*\Igu’m tu 2

Khai / Khong Khai Khoéng
khal khai




2. Cach giai tro choi: quy nap ngwoc
* Trong tro choi dong, mirc d6 dang tin cay cua lo1 hira/
de doa la yéu to then chot.

e Mot s6 trd choi dong c6 nhiéu NE, trong d6 c6 NE
dua trén 161 hira/ de doa khong dang tin cay.

* Phuong phap quy nap nguoc giup loai nhirng NE
Khong duwa trén loi hweal de doa dang tin cay.

» Cach thuc hién: phan tich bdr dau tir giai doan cudi
cung cua tro choi



2. Cach giai tro choi: quy nap ngwoc (tt)

Vi du 1 (tt): Tim NE bang quy nap nguoc

Nguwoi choi 1
Khon Tin
tin
0\ @ Nguwoi choi 2
o) ,
Hop Phan
/ tac boi

NE duy nhat (2)



2. Cach gidi tro choi: quy nap ngworc (tt)

*Vidu 2: NE dua trén de doa khong dang tin cay

DN mai
Khong
gia nha Gia nhap
DN
hién hiru

o)

Dung quy nap nguoc = 1NE

DN hién huru
TP TU

DN KGN 0. 2
Méi

GN |1 1] (2.1

- 2NE
Trong d6 (KGN, TP) khong dua
trén de doa dang tin cay
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2. Cach giai tro choi: quy nap ngworc (tt)

Vi du 3: Pdc quyén song phwong Stackelberg

1. Congty 1 chon san lugng 7,
2. CoOngty 2 quansatq”,, sau d6 chon san luong q°,
3. Sau khi ca 2 cong ty chon san luong, gid thi truong va két
qua loi nhuan cua hai hdng dugc xac dinh:
* 7;(dy, d2) = 0, (P(Q) — ) |
* T,(dy, d2) = Ax(P(Q) —¢) v6i Q = q; + 0,
Gid dinh twong ty mo hinh Cournot: AC; = MC; = ¢ va ham
cau: P(Q) =a—Q =a— (g, + qy).

(?) Xéac dinh can bang Nash.



2. Cach giai tro choi: quy nap ngwoc (tt)

Vi du 3 (tt): Gidi bai toan bang quy nap nguoc

« Phan tich cong ty 2 (céng ty ra quyét dinh sau) trude:
» Tim ham phan tng cta cong ty 2 d6i v&i q*, Xac dinh bang

cach giai bai toan: max 71, (q2, q;)
q2

> g3 =

» Sau do, phan tich quyét dinh cta cong ty 1:
» Thong tin day du = cong ty 1 ¢d thé tinh duge ham phan
ung cua cong ty 2

a—c— (,
—)

e (G141 bal toan: max Tl',l(ql, q;) = ql(a —Cc—q —
d1

* _ d—C * \ * _ d—C *
9ql — 2 > Q 1(Cournot) vaq, = 4 <( 2(Cournot)

* Hai cong ty déu cO nhiéu thong tin hon md hinh Coutnot
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2. Cach giai tro choi: quy nap ngworc (tt)

* Han che:

* Chi ap dung cho tro choi ¢ thong tin hoan hao,
va

» SO giai doan 1a x&c dinh

= Mé rong ing dung quy nap nguoc thong qua tro
choi phu hoan hao (subgame-perfect)



3. Can bang Nash hoan hio — tro choi phu
(Subgame-perfect Nash equilibrium, SPNE)

Tro choi phu (subgame):
Tro choi trinh bay duéi dang chuan tic thuong chira
nhitng phan cé thé duoc xem nhu nhitng trd choi nho.
Tro choi nhé nay 14 trd choi phu néu hoan chinh khi
ding ddc lap, tuc la:
« Bat dau v4i mot nit ra quyét dinh don.
* Lich su cﬁaltr(‘) choi gdc tir NGt dau tién d¢én nat nay duge xem
nhu hiéu biét chung (common knowledge).

* Tét ca khong gian chién lugc va tap thong tin tir ndt do tro di

phai nam trong tro choi phu.



3. Can bang Nash hoan hao—tro choi phu (tt)
*Vidu 1 (tt): Tro choi phu cua tro choi tin tuéng

tro choi
phu
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3. Can bang Nash hoan hao — tro choi phu (tt)

« Vi du 4: tro choi con rét (centipede game)

1 A 2 a 1 ¢
(2,5)

D d ) (3)

(1.1) (0.4) (3.3)

\ : _ 1
3 tro choi phy: S S S S S Sy,

(1) 5 d ) (2)
(0.4) (3,3)



3. Can bang Nash hoan hio — tro choi phu (tt)

* Tro choi véi thong tin day di, khong hoan hio
Vidub6

NC1

Tap thong tin
cua nguoi choi 2

Néu dung quy
nap nguoc,

1 phan tich buoc
di chuyén nao
trudc?




3. Can bang Nash hoan hao — tro choi phu (tt)

« Tap thng tin cuia mot nguoi choi bao gom cac nit
quyé¢t dinh, thdéa man:

* Ngudi choi nay ¢d cac lwa chon hanh dong tai moi
nut;

« Khi trd choi dién ra ¢én mot trong cac nut thudc tap
théng tin, nguoi choi khdng biét minh dang & ndt nao.
> Khoéng gian chién luge & mdi nit trong tap théng
tin 1a nhu nhau.



3. Can bang Nash hoan hao — tro choi phu (tt)

* Khi tro choi ¢6 thong tin khdng hoan hao:
« Khéng thé suy luan quy nap nguoc cho firng bude di chuyén mét.

» Phan tich cho toan b trd choi phu trong mét lan (cé thé viét lai
tro choi phu dudi dang chuan tac) - tim NE cua tro choi phu.

« Tir NE cua tro choi phu nay, tiép tuc quy nap nguoc dé tim NE
cho toan bd tro choi goc.

« Néu NE cua tro choi phu ciing 12 NE cua trd choi goc > SPNE
« TOM lai, mot can bang cua tro choi dang mé rong 14 SPNE néu:
1. L& NE cua tro choi géc.

2. La NE ctia moi tro choi phu.



3. Can bang Nash hoan hao — tro choi phu (tt)

«\/i du 5 (tt): Xac dinh SPNE?
NC1

Viét tro choi phy dudi dang
chuan tic

Tim NE tro choi phu

Viét lai tro choi goc thu gon
Tim NE




3. Can bang Nash hoan hao — tro choi phu (tt)
+Vi du 5 (tt): X4c dinh SPNE?

L 1,2)| 3,0

NC1
/\,y R | 1,0 | 2,2




3. Can bang Nash hoan hao — tro choi phu (tt)

Vi du 5 (tt): Xac dinh SPNE?
NC1
N Y

B G

=> 2 SPNE.

Két cuc SPNE: (1, 1) va (1,2)
Chién luoc SPNE: (NL, U) va (YL, U)



3. Tro choilap lai
3.1. Lap lai mot so 1an xac dinh

Vidu 1 (tt): Néu lip lai N lan, NE?

Nguwoi choi 1
Khon Tin
tin
0 @ Nguoi choi 2
0
Hop Phan
/ tac boi

NE duy nhat (2) <—1>
3

-=> Sw lap lai NE cua tro chei gial doan
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Now, let's play for real. You'll be playing against 5 different opponents,
each with their own game "strategy". With each opponent, you'll play
anywhere between 3 to 7 rounds. (You won't know in advance when the

last round is) Can you trust them2 Or rather... can they trust you?

Pick your first, rea/ move. Choose wisely.

CHEAT COOPERATE

Nguén: https://ncase.me/trust/




3.2 Tro choi lap lai vinh vién
« C6 thé thiét 1ap duoc su hop tac trong cac truong hop thé
ludng nan nhu caa hai nguoi tu hay tro choi tin tuéng khong?
* Dya vao 161 hira/de doa dang tin cay

« Gid tri cua loi ich/trimg phat trong tuong lai di 16m dé tac dong
dén hanh dong trong hién tai

e Chién luoc “trimng phat” (trigger strategy)
« Nhic lai: hién gia dong thu nhap trong tuong lai

PV =m,+0n, +&°n;+ ...

7: 1 08 A m (A 1A 4 s X K z
V01 0 = . la nhan t6 chiét khau (r 1a suat chiét khau)



3.2 Tro choi Lip lai vinh vién (tt)

* Chién luge “trirng phat”:
* Gial doan 1: Ca hai nguoi choi chon “hop tac”
» Glal doan t:
» M6i ngudi choi chon “hop tdc” ching nao ngudi
Kia cling “hop tac” trong (t-1) giai doan trudc.
* Chon “khong hop tac” néu nguoi kia chuyén sang
“khdng hop tac” trong giai doan (t-1).



3.2 Tro choi Lip lai vinh vién (tt)

Vidu: Thé lwong nan trong tro choi lap lai vinh vien

Ngwoi 1
Khong HT HT
Newoi2 Khong HT 1,1 5,0
HT 0,5 4,4

» Hién gia tong thu nhap ky vong ciia mdi ngudi choi
tinh tir gial doan (t-1) tro di:

PVipr=0ott5 + 8Ll + 61+ ... =85 + %]

4

PV = 8514 + 844 + 8014+ . =3+ —



3.2 Tro choi Lip lai vinh vién (tt)

Vi du: Thé lwong nan trong tro choi lap lai vinh vien
* Trong giai doan (t-1), nguoi choi s& chon tiép tuc hop
tac néu:
PVir = PVur

<:>6t-1%26t-1[5 +i]

& 0> Y4

=» Vi 6 da 16n (r du nho), ngudi choi o ddng co ton
trong thoa thuan hop tac.
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