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GIOI THIEU LY THUYET TRO CHOI
VA MOT SO UNG DUNG TRONG KINH TE HOC VI MO

Phén 2: Tro choi dong véi thong tin day da

Tro choi dong (dynamic game) dién ra trong nhiéu giai doan, va mot sd nguoi
choi sé& phai hanh dong & mdi mot giai doan. Tro choi dong khac véi tro choi tinh
¢ mot sO khia canh quan trong. Thit nhat, trong tro choi dong, thong tin ma mdi
nguoi choi ¢6 dugce vé nhitng ngwoi choi khac rat quan trong. Nhw ¢ Phan 1 da
phan biét, mot nguoi co thong tin day da (complete information) khi nguoi ay
biét ham thoa dung (két cuc - payoff) cua nhitng nguoi choi khac. Con mot nguoi
c6 thdng tin hoan hao (perfect information) néu nhuw tai moi budc phai ra quyét
dinh (hanh dfng), nguoi dy biét duoc toan bg lich skt ctia cac bude di trude do
cta tro choi. Thit hai, khac vdi cac tro choi tinh, trong tro choi dong mitc do dang
tin cdy (credibility) cua nhiing 10i hita (promises) hay de doa (threats) la yéu to
then ch6t. Va cudi cing, d€ tim diém can bang cho cac trd dong, chiing ta phai
van dung phuong phap quy nap nguoc (backward induction).

Tro choi dong véi thong tin ddy dt va hoan hao
Vi du 1: Mgt tro choi twong twong

Thtr twdng twong mot tro choi ddng véi thong tin day da va hoan hao va c6 cadu

tric nhu hinh vé. Tai méi nat hodc A hodc B phai ra quyét dinh. Khong gian
hanh dong ctia ho chi gobm hai kha nang: hodc chon trai (T), hodc chon phai (P).
Nhing con s6 & ngon ctia cac nhanh trong cay quyét dinh chi két qua thu dugc
cua hai nguoi choi, trong d6 so ¢ trén l1a két qua cua A.

Dé tim diém can bang ctia tro choi nay, ching ta khong thé bat dau tir giai doan
dau tién, ma nguoc lai, ching ta sé diing phrong phap quy nap nguoc, tic la bat
dau tr giai doan cudi cung cta tro choi.

Luu y la phuong an t6i wu cho nguoi choi thit nhat 1a két cuc T”, & d6 A dwoc 3
va B khong dugc gi. Con phuong an tdi wu cho B la két cuc P”, trong d6 B duoc 2
va A dwoc 2. Nhin tir goc d6 xa hoi, dwong nhu P” la lya chon t6i wu vi nd giup
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toi da hoa tong phuc lgi cho ca A va B (hiéu qua), dong thoi dat dugc tinh cong
bang cho hai ngudi choi khi ho hop tadc mot cach thién chi. Nhung néu muc dich
ctia mdi nguoi 1a t6i da héa dd thoa dung ctia minh ma khéng quan tdm dén
phtic lgi ctia ngwoi khéc thi két qua nay sé khong xay ra. Tai sao vay?

Néu tro choi kéo dai dén giai doan 3 thi A chic chén sé chon T” (vi 3 > 2). Con
néu B duoc ra quyét dinh & giai doan 2 va biét diéu nay chic chan sé khong chon
P’ ma chon T” (vi 1 > 0). Va ¢ giai doan 1, A du doan tredc dugc nhitng hanh
dong ké tiép cta ca hai nguoi nén chic chdn sé chon T (vi 2 > 1).! Nhu vay, tro
choi két thac & ngay giai doan tht nhat véi viéc A chon T, va do vay B khong ¢
co hoi dé€ hanh dong.

Bay gio ching ta quay lai thao ludn van dé mtc d¢ tin cay cta 10i hira hen hay de
doa. Gia st trude khi bat dau choi, B dé nghi v6i A nhu sau. Trong lan choi dau
tién anh nén chon P. Néu thé, khi dén lwot t6i thi t6i sé chon P’, va roi trong giai
doan cudi cung anh sé chon P” dé moi ching ta cung dugc 2. Liéu A c6 nén tin
vao 10i dé nghi (htta hen) bang miéng nay ctia B hay khong?2 Néu day la tro choi
xay ra mot lan va muc dich cta moi nguoi choi don thuan chi la ti da héa 1oi ich
ctia minh thi cau tra 16i hién nhién 1a khong. Ly do la dén giai doan 2, B biét chac
la néu A d6iy va chon T” thi anh ta sé khong duoc gi, con A sé duoc 3 (la két cuc
tot nhat ctia A). Luong trudc diéu nay, B chi dgi A chon P la sé chon T’ d€ dwoc 1,
dong thoi A ciing chi dugc 1. Ding trudc tinh hudng nay, voi nhitng thong tin
cho trudec va néu A 1a nguoi duy ly thi chac chan A sé khong dai gi nghe theo 16i
htra hen ngon ngot cua B. Két qua la A sé chon T trong giai doan dau tién nhw
ching ta da phan tich ¢ trén. N6i mot cach ngén gon, nhitng hita hen va de doa
trong twong lai ma khéng dang tin cdy sé khong hé c6 tac ddong gi, du la nhéd
nhat, téi tng x& ctia nhitng ngwoi choi trong giai doan hién tai. Trong mot phan
khéc, ching ta sé nghién ctu tinh hudng trong d6 10i hita/ de doa déng tin cay va
do d6 c6 anh huong dén hanh vi cua nhitng nguoi choi ngay trong giai doan
hién tai.

Vi dy 2: M6 hinh djc quyén song phwong Stackelberg (1934)
Nh6 lai trinh tw thoi gian ctia tro choi nay nhu sau:
1) Hang 1 chon san lwong q1 >0
2) Hang 2 quan sat qi roi sau d6 chon san luong q2 > 0
3) Hai hang san xuat véi san lugng qi, g2 va loi nhuan teong ting la m va m

m(qy, q2) = @P(Q) —c]; Q=q +

1 ¢ y rang phuong phap quy nap nguoc duge sir dung & day mot cach dé dang 1a nhd cau tric théng tin
day du va hoan hao cia bai toan (twong twong) nay. Trong cac bai toan thuc té, cAu triic thong tin thuong
phirc tap hon nhiéu.

2 Vi 14 hgp dong miéng nén n6 khong thé bi ché tai nho trong tai.
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m(qy, q2) = @[P(Q) —c]; P(Q)=a-Q=a-(q +q)
trong d6 hang s6 c 1a chi phi can bién, dong thoi 1a chi phi trung binh ctia ca 2
hang.

Dé& tim diém can bang cua tro choi nay, chiing ta lai ap dung phuwong phap quy
nap nguoc bang cach bat dau véi hang thit 2. Dau tién ching ta phai tim ham
phan tng t6t nhdt ctia hang 2 d6i véi quyét dinh san lwgng q1* ctia hang th nhat
trong giai doan 1 :

Max m2(q1, q2) = q2[a —c —q1* - 2] => 2= (a - ¢ — q1¥)/2
q2=0
Luu y rang vé mat hinh thitc thi ham phéan tng qx(q1*) & day gidng nhu trong md
hinh Cournot. Tuy nhién, c6 mét diém khéc biét quan trong la trong mo6 hinh
Cournot, qi* la mot gia tri gia dinh, con trong mo hinh nay, khi ra quyét dinh q2
hang 2 da quan sat duoc va biét gia tri caa qi*.

Vi day la bai toan véi thong tin day da va hoan hao nén hang thit nhat cé thé dat
minh vao vi tri ctia hang thtt hai va do vay biét rang néu minh quyét dinh san
luong la qi* thi hang thit hai sé€ san xuat q2 = (a - ¢ - q1*)/2. Vi vay, trong giai doan
1, hang th nhat sé chon q1 sao cho

a—C— + a—C
Max mi(qi, q2(qi)) = qi[a - ¢ — q1 — q2(q1)] = q, qu =0, =
* a—=_

=0, =

Loi nhuan tuong tng la :

. (a-¢)?* . (a-c)?
sy ( 8 ) >ﬂ01:%
. a-c)? . (a-c)?
%2:(16)>ﬂ“:( 9)

Cau hoi dét ra la tai sao hang 1 c6 thé dat dwgc muirc san lwgng va loi nhuan
twong duong véi mic san luong va loi nhuan ddc quyén trong khi hang 2 tham
chi con khéng dat duwoc mirc lgi nhuén trong ddc quyén song phuong Cournot?
Cau tra 16i khong thuan tdy chi nam 6 trinh ty thoi gian ma quan trong hon la do
thong tin. Trong vi du nay, cd hai hang déu biét nhiéu thong tin hon so voi trieong hop
ddc quyén song phwong Cournot: Hang 2 c6 thé quan sat quyét dinh vé san lugng
cua hang 1, con hang 1 biét la hang 2 biét san luong ctia minh. Tuy nhién hing 1 cé
thé sir dung thong tin bé sung nay dé’ lam lpi cho minh trong khi hang 2 khi cé thém
thong tin lai bi thiét. Hay ndéi mot cich chinh xdc hon, viéc hang 2 lam cho hing 1 biét la
hiang 2 biét san lwgng cua hang 1 lam cho hiang 2 bi thi¢t. D€ thdy diéu nay, gia st
bang mdt cach nao do, hang 2 gay nhiéu thong tin lam cho hang 1 khong biét
dwoc la liéu hang 2 ¢d biét san lwgng cua minh hay khong. Khi dy, bai toan tro
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thanh twong tu nhw véi truong hop doc quyén Cournot trong dé 2 bén quyét
dinh san luong ma khong hé biét san lwong thyc t€ ctia bén kia (thong tin khong
hoan hao)

Vi du 3: Mic cd ludn phién (Rubinstein sequential bargaining) — xem bai doc thém.
Tro choi dong véi thong tin diy di nhung khong hodn hdo (xem bai doc thém)
Tro choi ldp lai (repeated games)

Muc dich cta tiéu muc nay la xem xét liéu cac de doa hay hta hen twong lai dang
tin cdy anh hwong thé nao téi hanh vi hién tai cua nhitng ngwoi choi.

Vidy 1: Thé'luong nan trong tro choi ldp hai giai doan

Quay lai bai toan lwdng nan cta nguoi tu duoc trinh bay dudi dang chuan tic
nhu trong bang beén.

Can bang Nash duy nhat la Nguoi 1

(khong hop tac, khong hop tac) Khong hop téc | Hop tic

va két cucla (1, 1). Bay gio gia sw

trd choi ndy (goi 1a trd choi giai  Nguo | Khong hop tic 11 5,0

doan — stage game) duoc lap lai i2 Hop tic 0,5 4,4

[an th¢ hai, bang két qua duoc
trinh bay trong bang dwdi day.

Can bang Nash duy nhat van la Nguoi 1

(khong hop tac, khong hop tac) Khong hop tic | Hop tic

va két cuc hop tdc van khéong

dat dwoc nhw la mot diém can Nguoi | Khong hop tic 2,2 6,1
bing 2 Hop tic 1,6 5,5

Nhan xét:

- Néu tro choi giai doan (stage game) chi c6 mot can bang Nash duy nhat thi
néu tro choi dy duoc 14p lai nhiéu Ian thi cling sé chi c6 mdt can bang Nash
duy nhat, d6 1a sy 13p lai can bang Nash cta tro choi giai doan.

- RO rang 1a néu tro choi nay dwoc 1dp lai nhiéu lan thi thiét hai tir viéc khong
hop tac sé rat 16n. Cau hdi dat ra la liéu c6 cach nao dé thiét lap su hop tac
hay khong? O day chiing ta tam thoi khong quan tam téi khia canh dao diic
va luong tdm ctia mdi ngudi choi ma chi xem xét thuan tiy vé dong co kinh
té cua ho.

Vi du 2: Thé ludng nan trong tro choi ldp vinh vién

Bay gio gia st tro choi dwoc 1dp lai mot cach vinh vién. Chiing ta sé xem xét kha
nang mot de doa hay hta hen tuong lai dang tin cady anh hwong thé nao téi hanh
vi hién tai cia nhitng ngwoi choi?
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Nh6 lai cong thitc tinh hién gid cua thu nhap, trong dé mot nguoi nhan dwoc m
trong giai doan 1, m trong giai doan 2 v.v. Tong thu nhap cta nguoi d6 tinh theo
gia hién taila ZPV = m + dmz + 873 + ....; trong d6 & la nhan t6 chiét khau (discount
factor)®.

Bay gio chung ta sé chiing minh rang ngay ca khi tro choi giai doan chi c6 mot
can bang Nash duy nhat thi van c6 cach d& budc nhitng nguoi choi duy ly hop
tac voi nhau, véi diéu kién 8 du 16n. Cach thic d€ dat duoc sy hop tac nay la
thuc hién chién lwgc “tritng phat” (trigger strategy) ma thuc chdt la mot 1oi de
doa tra dtia dang tin cay d6i véi nhitng hanh vi vi pham hgp dong. Chién lugc
trirng phat nay duoc thiec hién nhu sau:

- Trong giai doan 1, ca hai ngwoi choi chon hanh dong “hop tac”

- Trong giai doan t, méi nguoi choi tiép tuc chon “hop tac” chitng nao trong
(t-1) giai doan trredc nguwoi kia cing chon “hop tac”

- Chuyén sang choi “khong hop tac” néu trong giai doan (t-1), nguoi kia
phéa bo hop dong “hop tac”

Gia st trong suét (t-1) giai doan dau tién, ca hai nguoi choi déu tudn thu thoa
uoc va chon “hop tac”. Nhung tai giai doan tht t, mdt ngwoi toan tinh viéc vi
pham thoa wdc vi thay cdi loi trede mat. Khi &y, ngudi nay phai so sanh 2 gia tri
thu nhap ky vong ctia hop tac va khong hop tac.

Néu trong giai doan t nguoi &y khdng hop tac thi nguoi ay dwgc 5, va tie (t+1) tro
di nguoi kia sé chon khong hop tdc d€ tring phat nguoi nay, va khi dy phan ting
tot nhat twong Ging ctia nguwoi nay cling sé 1a khong hop tac. Nhu vay, tong gia tri
ky vong thu nhap cua nguoi ay theo hién gia la:

PV; = ST B+8N 1+ M L+
e, 8 1)
PV. =55+ 2
=0 Br]
Con néu trong giai doan t ngudi dy van chon hop tac thi khi &y, téng thu nhap
ctia anh ta theo hién gia sé la:

PV, =8"4+684+84+..

PV, = st
1-6 ()

, 4 o
So sanh (1) va (2) ta thay PV. > PV-. < >5+
(1) va (2) ta thiy PVe 2PV & =25+

3 Nhn t6 chiét khau & = 1/(1 + 1), trong d6 r 1a suat chiét khau (discount rate).
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<=>42>5(1-0)+06=5-43
<=>3>1/4

Nhu vay, néu § > 1/4 thi chién lwoc triing phat 1a mot can bang Nash. N6i cach
khac, v6i 8 du 16n (tic 1a nhiing ngwoi choi chiét khdu twong lai du it) thi khi
theo dudi muc tiéu vi ki la t6i da hda lgi ich ctia minh thi tat ca nguoi choi déu cé
dong co ton trong thoa wdc hop tac.

Vi du 3: Tro lai voi doc quyén song phwong Cournot

Chting ta da biét rang trong truong hop doc quyén song phuong Cournot:

qo* = qe*=(a-c)/3 va do vay Qc* =2(a-c)/3 > Qn* = (a-c)/2 (= murc tong cau khi hai
doanh nghiép cdu két ling doan thi treong doc quyén). Nhu vay, hai hang nay
c6 thé ap dung chién lugc tritng phat dé€ dat duoc sy hop tac trong san xuat. D&
kiém tra lai mtc d§ hi€u cac ndi dung trinh bay ¢ vi du 2, ching ta ¢ thé lam
mot bai tap nho sau. Gia st tro choi Cournot nay duoc lap lai mai mai, hay tim
gid tri t&i thidu cta § d€ giai phap hop tac 1a mot can bang Nash (SPNE)?

Chién lwgc trieng phat nhu sau:

- Bét d4u choi bé“mg viéc chon mttc san leong Qme* (=(a-c)/4) trong giai doan
1

- Neéu trong (t-1) giai doan dau tién, bén kia chon Qm:* thi ti€p tuc chon
Qme*. Bang khong thi chuyén sang Qe2* (= (a-c)/3) mai mai.

Gia str ¢ giai doan t, hang 1 toan tinh chuyén pha v& thoa wéc ban dau. Hang nay
biét 1a hang 2 sé chuyén sang chon q2* = qo* k€ tit giai doan tht (t+1). Vi vay,
hang 1 dtng trudc hai lya chon:

- Pha vo thoa woc:
x° =8y + 8w + 8w .

=8Ny + O + 8w +..)

c _ o
z¢ =6 (rn, +n7zc)
Néu hang 2 tiép tuc chon hop tac trong giai doan t, tic 1a tiép tuc chon q2* = Qme*
= (a - c)/4 thi qa* s€ max qai[a - ¢ - qa1 — (a-c)/4] => qar* = 3(a-c)/8 => ma = 9(a- ¢)?/64
- Ton trong thoa wdc:

¢ =8"r, +O0'n, +5Mr, +...

T
C t-1
o =5 —m

1-6
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/ c c
Sosanh 7~ >7x" :

T o
& 2y +——7¢
1-6 1-6

_~)2 _~)2 )2
C>(a C) 29(a C) N 0 (a-c)
8(1-9) 64 1-6 9

l29(1—5)+§
8 64 9
& 72>81(1-06)+646 =81-176

@523
17

Mot Ian nita ching ta lai thay la néu 8 du 16n (ttec 1a nhitng ngwoi choi chiét khau
twong lai du it) thi khi theo dudi muc tiéu vi ki 1a t8i da héa lgi nhuén cua minh
thi hai cong ty cung c6 dong co ton trong thoa wdc hop tac.

Tai liéu tham khado

Robert Gibbons, “Game Theory for Applied Economists”, Princeton University Press,
1992
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