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

Cho dén nay, chung ta da nghién cttu bon hinh thai cdu trac thi truong co ban 1a canh tranh
hoan hao, ddc quyén, canh tranh doc quyén, va doc quyén nhém. Nguyén tac t&i da hoa loi
nhuan ctia cac doanh nghiép hoat dong trén ba loai thi treong dau 1a quy tac quen thudc MR =
MC. Trong khi d¢, ¢ thi treong doc quyén nhém (oligopoly), mdi doanh nghiép trén thi trueong
c6 mot thé lyc nhat dinh, dong thoi ton tai twong tac chién luoc (vé dinh gid va san luong Ch:fmg
han) véi nhitng doanh nghiép khac thi cdng thttc MR = MC khong con thich hop nira. Vi vay, dé
nghién ctru ting x& cua cac doanh nghiép trong loai hinh cdu truc thi truong nay, chiing ta phai
stt dung mot cong cu c6 kha ning phan tich duwoc nhitng twong tac chién lwoc cua cdc doanh
nghiép tham gia thi truong. Cong cu d6 1a ly thuyét tro choi.! Ly thuyét tro choi nghién ctru cac
tinh hudng ra quyét dinh ¢4 lién quan t6i nhiéu bén va cdc quyét dinh ctia mdi bén anh huong
toi 1oi ich va quyét dinh ctia cac bén khac.

C6 mot s6 phuong phap phan loai tro choi. Néu can ctt vao kha nang hop dong va ché tai hop
doéng cua nhiing nguoi choi thi ¢é thé chia tro choi thanh hai loai: trd choi hgp tac (cooperative
games) va tro choi bat hgp tac (non-cooperative games). Trong tro choi hop tac, nhing nguoi
choi c6 kha ndng cung nhau lap chuong trinh (k€ hoach) hanh dong tir triedc, dong thoi ¢ kha
nang ché tai nhitng thoa thuan chung nay. Con trong tro choi bat hop tac, nhitng nguoi choi
khong thé tién t6i mot hop dong (khé€ wdc) trude khi hanh dong, hodc néu ¢ thé c6 hop dong
thi nhitng hop dong nay kho duoc ché tai.

Phwong phap phan loai tro choi thit hai la can ctt vao thong tin va vao thoi gian hanh dong ctia
nhitng nguoi choi. Can ¢ vao thong tin thi cac tro choi c6 thé chia thanh tro choi véi thong tin
day du (complete information) hodc khong day du (incomplete information). Tro choi v6i thong
tin day du 1a trd choi ma mdi ngudi choi cé thé tinh toan dwoc két qua (payoff) ca tat ca nhitng
nguoi con lai. Can ct vao thoi gian hanh dong lai c6 thé chia tro choi thanh hai loai, tinh va
dong. Trong tro choi tinh (static game), nhitng ngwoi choi hanh dong dong thoi, va két qua cudi
cling ctia mdi nguoi phu thudc vao phdi hop hanh dong cta tat ca moi nguoi. Tro choi dong
(dynamic game) dién ra trong nhiéu giai doan, va mdt s6 nguoi choi sé hanh dong & mdi mot
giai doan.2 Phdi hop hai tiéu thirc phan loai nay ta sé ¢6 bon hé tro choi twong ting voi bon khai
niém vé diém can bé“mg, trong d6 khai niém can b.ﬂfmg sau manh hon khai niém can b%mg trude
theo chiéu miii tén (xem Bang 1).

Tinh Dong

Thoéng tin diy du Nash Equilibrium — NE Subgame Perfect Nash Equilibrium -
«— SPNS

1 Ly thuy#ét tro choi tir 1au da tro thanh mot linh viee quan trong ctia kinh t€ hoc néi chung. N6 ¢6 ting dung rdng rai
trong kinh t€ hoc vi mé, vi mo, tai chinh, quan tri, ngan hang, thwong mai qudc t€, chinh tri, khoa hoc vé chién tranh,
ngoai giao ... ndi chung la trong cac mdi trudong c6 twong tac chién luoc.

2 Néu mdi nguoi choi ¢ thoi diém phai ra quyét dinh ma biét toan toan lich stt ctia tro choi cho dén thoi diém d6 thi
ta ndi rang tro choi nay c6 thong tin hoan hdo (perfect information), bang khong chung ta néi rang tro choi c6 thong tin
khong hoan hdo (imperfect information).
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Thong tin khong ddy | Bayesian Nash Equilibrium - | Perfect Bayesian Equilibrium - PBE
da BNE

Bang 1: Bon hé trd choi va cac khéi niém can bang twong tng
Phén 1: Tro choi tinh véi thong tin day du
Dang thiic cua tro choi nay la nhitng nguoi choi dong thoi ra quyét dinh (hay hanh dong) dé toi
wu héa két qua (c6 thé la d¢ thoa dung, loi nhuén, v.v.); moi nguoi choi déu biét réng nhitng

ngudi khac cling dang ¢ gang dé t3i da hda két qua minh sé thu dwoc. Két qua cudi cung cho
moi nguoi phu thudc vao phdi hop hanh déng cta ho.

Biéu dién tro choi du6i dang chudn tic (normal-form representation)
Vi du 1: Thé"“luwong nan ciia nguoi ti”

Gia st Giap va At cung nhau &n trdm, tuy nhién céng an lai chwa tim dugc du ching ctt d€ ¢
thé két toi hai nguoi. Mdc du cong an ¢6 thé tam giam hai nguoi nhung chwa thé két toi néu ca
Giadp va At cung khong nhan ti. Cong an méi nghi ra mot cach nhu sau khién Gidp va At phai
cung khai dung sy that. Cong an sé giam Giap va At vao hai phong tach biét, khong cho phép
ho dwoc thong tin cho nhau va thdng bao véi mdi nguoi rang: Néu ca hai cing khong chiu nhan
toi thi mdi nguoi sé bi gitt thém 1 thang d€ thdm tra va tim thém ching ct. Néu ca hai cling
khai nhan t6i thi mdi nguoi sé phai ngbi tu 3 thang. Néu chi c6 mot ngudi nhan tdi con nguoi
kia ngoan ¢d khong chiu nhan t6i thi nguoi thanh khan cung khai sé dwgc hudng su khoan
hong va khong phai ngo6i tu, trong khi nguoi kia sé chju hinh phat nang hon, ngoi tu thay ca
phan ctia ngwoi kia véi thoi gian 6 thang. Cac kha nang va két cuc nay dwoc trinh bay theo cach
chuén tac trong Bang 2 dudi day.>

Giap
Khai Khong khai
. Khai -3,-3 0,-6
Khong khai -6,0 -1, -1

Bang 2: Thé lwong nan ctia nguoi tu
Chién lugc dp ddo (dominant strategy) va chién lugc bi dp dio (dominated strategy)

Trong tro choi nay, Gidp va At mbi nguoi chi c6 thé lya chon mot trong hai chién luoc (hanh
dong): Khai hodc khong khai. Gidp c6 thé tw duy thé ndy. “Néu thing At nhin t6i ma minh lai
khéng nhan t6i thi né trang 4n con minh phai ngdi boc lich nhitng 6 thang. Nhw thé thi tha minh
ciing nhin t6i &8 chi phai ngdi ti 3 thang con hon”. Roi Giap lai nghi, “nhung ngd nhd thang At
no ngoan cuong khong khai thi minh nén thé nao nhi? Néu no khéng khai ma minh ciing khong
khai thi minh phai ngdi tu 1 thang, nhung ma néu minh khai thi minh con duoc tha béng co

3 Mot cach khéc, dang chudn tic ctia tro choi tinh véi thong tin day du c6 thé duoc biéu dién dwdi dang G=1{S1, S, ...,
Sn; uy, Uz, ..., un} trong d6 ching ta c6 th€ doc dwogc cac thong tin vé s& nguoi choi (n), khong gian chién lugc (hay cac
chién luge ¢6 thé Si), va cac két cuc (payoff) tuong tng (ui).
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ma. Nhu vay t6t nhat 1a méc ké thang At, minh cit thit tha khai bdo la hon.” Nhu vay, dit At c6 lua
chon thé nao thi chién luoc t6t nhét ctia Gidp la khai nhan t6i. Twong tw nhuw vay, di At ¢6 lwa
chon thé nao thi chién luoc t6t nhat ctia Giap la khai nhéan t6i. No6i cach khac, d6i vdi ca Giap va
At thi chién luoc “khai nhan toi” 1a chién lwoc dp dao (wu thé - dominant strategy) so voi chién
luwgc “khong khai”. Nguoc lai, chién lwgc “khong khai” la chién luoc bi dp ddo (khi€ém thé -
dominated strategy) so voi chién lwgc “khai nhan toi.”

Trong vi du nay moi nguoi choi chi ¢d hai chién luoc lya chon, va vi vay chién lugc ap dao
cting dong thoi la chién luoc t6t nhat. Trong nhitng bai toan ¢ nhiéu nguoi choi véi khong gian
chién Iugc 16n hon thi d& tim ra diém can bang cta tro choi, ching ta phai Ian luot loai trir tat ca
cac chién luoc bi ap dao. Tuy nhién ddi vdi cac tro choi phtic tap diéu nay khong don gian, va
tham chi ngay ca khi loai hét cac chién luoc bi ap dao roi chung ta van chua thé tim duoc diém
can bang.

Trong vi du trinh bay & Bang 3, c6 hai nguoi choi, moi nguoi ¢ 3 lya chon. Sau khi loai hét cac
chién lwgc bi 4p dao chiing ta van chua thé tim duwoc diém can bang. Xuat phat tit han ché nay
ctia phrong phép loai trir cac chién ligc bi 4p ddo, Nash da dwa ra mot khéi niém can bang
manh hon.

Trai Gitra Phai

Trai 0,4 4,0 53

Gitra 4,0 0,4 53
Phai 3,5 3,5 6, 6

Bang 3: Loai trir cac chién lwgc bi ap dao va can bf?mg Nash

Trong vi du & Bang 3, can bang Nash duy nhat 1a (phai, phai) véi két cuc 1a (6, 6) nhung néu chi
dung phuwong phép loai trir cac chién lwge bi dp dao thi khong thé két luan duoc dau la diém
can bang.

Can béng Nash: Trong tro choi dang chuan ticG=1{S1, Sz, ..., Sn; U1, U, ..., Un}, trong do Si va ui
lan luot la khong gian chién lirge (strategy space) va d¢ thda dung ctua nguoi choi thi 7, t6 hop
chién lwoc (s, S, ..., n) la mot can bfmg Nash néu, véi mdi nguoi choi i nao do, s’ (chién luoc
do nguoi thtt i lwa chon) la phdn ting t6t nhdt cta nguoi choi nay déi véi cac chién luoc cua (n-
1) nguoi choi con lai (s, 8%, ..., 81, S+, ..., sm) (ky hiéu la s™i). Noi cach khac, ui(s’, si) > ui(si, s*
i).

Vé mat toan hoc, s'i 1a nghiém ctia bai toan toi vu: maé u, (Si S )

Si €9

Trong vi du caa Giap va At, diém can bang ctia tro choi la (“khai”, “khai”), tic 1a Giap va At
cting khai nhan t6i, va day ciing la can bang Nash duy nhat ctia tro choi nay.

Lwu y rang vi can bang Nash duoc tao boi nhitng chién liege phan ting tSt nhat ctia tat ca nguoi
choi (Gng vdi cac chién luoc tdi wu ctia nhiing nguoi choi con lai) nén né ¢ tinh 6n dinh va bén
vitng vé mat chién lugc (strategically stable), dong thoi nd c6 tinh chat tw ché tai (self-
enforcement) — titc 1a mdi nguoi choi, mot khi cuee dai hoa loi ich ctia minh (trong khi nhitng
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ngudi khéc cling ¢ 1am nhu vay), sé tw nguyén tuan tht can bang Nash, dong thoi ho khong hé
c6 dong co dé di chuyén khoi diém can bang nay.

Sau khi di bdo dwoc teng xir ctia nhitng ngudi choi khac thi mdi nguoi choi chon chién luoc
(hanh dong) d€ t6i wu hoa lgi ich ctia minh. Chién lwgce (hanh dong) nay vi vay duoc goi 1a phan
1tng tot nhdt (best response). Quay lai bai toan ctia 2 nguoi tu, nhw da lap luan ¢ phan trén,
“khai” 1a phan tng tSt nhat ctia ca Gidp va At, va phan tng t8t nhat nay khong phu thudc vao
hanh ddng cu thé ctia ngudi kia (nhé lai rang “khai” 1a chién lwoc 4p dao)

Mot s6 ttng dung cua tro choi tinh v6i thong tin day du

Ung dung 1: Péc quyén song phuong Cournot (1838)

Gia st ¢ 2 cong ty hoat dong trong thi truong déc quyén song phuwong theo kiéu Cournot va
cung san xuat mot san pham dong nhat. San luong ctia hai hang lan luot 1a qi va 2. Tong cung
cua thi truong vi vay la Q = qi + q2. D€ don gian, gia sit ham cau c6 dang tuyén tinh: P(Q) =a -
Q =a - (qi + q2). Cudi cuing, gia sk rang chi phi can bién va chi phi trung binh ctia ca 2 hang
bang nhau va bang hang s ¢, tirc 1a: Ci(q) = c.qi, trong d6 c < a.

Bai toan ctia mdi hang 1a chon san luong d€ t&i da hoa loi nhuan
| Bai toan dang chudn téc:
i) S6 nguoi choi: 2
ii) Khong gian chién lugc: Si = [0, a]
iii) Két qua
Ih(q, @) =q[P(Q) -cl=qi[a—(q +q2) ]
I(q1, q2) = @[P(Q) - c]=qz[ a—(q1 + q2) (]
' Pinh nghia can bang Nash:
C3p (s1*, s2*) 1a can bang Nash & wi(si*, s2*) > wi(sy, s2*) va
uz(s1¥, 2%) > uz(s1*, s2)

e MU (S52) L 11(q, @) = qla~(qi + g o] > qr = o2 g 1y =2C

G cs. ; 6 F0 =
maxu, sy, 8;) _ II(qs, q2) = qla—~(qr* + q2) -c] => 2 _a7t=4
s, €S, 2
)2
va It =11, = @ gc)
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Q

(a-c)

(a-c)2

(@-C)f3 [T '

(@-c)3 (a-c)2 (a<) *aq
Hinh 1: Can bang Nash ctia canh tranh ddc quyén song phwong Cournot

So v6i treong hop canh tranh hoan hao, rd rang khi hai cong ty gitt vi thé€ doc quyén song
phuong thi chiing c6 thé han ché san luong, dong thoi gitt mitc gia cao hon va thu dwoc loi
nhuan doc quyén ngay ca trong dai han.*

Bay gio xem xét treong hop 2 cong ty ciu két voi nhau va hogt dong nhi 1 céng ty doc quyén. Khi
ay, chng phai giai chon Q sao cho:

Max 11, = QIP(Q) - ¢l = Qla-Q - c] .
= ac + = Q, ac a<c * = s
Q, = o =4, =4, T 5 T 4 < 3 =4 =0, trong d¢6 gia st rang hai hang chia

do6i san lwong.
« x» a-c * «  (a—c)® (a-c)? * * , ‘
Thay q, =g, :T:Hml ZHmZ =—g > g =H1 =H2;trong dé I va IT%
la lgi nhuan cua hai cong ty khi ching canh tranh véi nhau theo kiéu Cournot.
* * a—cC_ * » a—=C
Ui = Om2 “ T4 <0, =0 ~ T3

2 2
* * a_C * * a—C
I, =11 _@-o >H1=H2=—( )

m2 8 9

Tl nhitng k&t qua nay c6 thé thdy rang hai cong ty c6 dong co cau két véi nhau dé kiém ché san
lwong va va chia sé lgi nhuan doc quyén. Mot cau hoi dat ra ¢ day la liéu thoa thudn nay cé 6n
dinh va co kha nang tw ché'tai hay khong?

Tai diém can bang cta thi truong doc quyén (Em), d6 co gidn ctia cau véi gia |Eal > 1
S %AQ/%AP > 1, hay %AQ > %AP. Vi vay néu mot doanh nghiép tang san luong 1 lwong da nho
thi mac giam gia sé nho hon muic téng san lwgng. Diéu nay ¢ nghia la doanh nghiép nao tang
san lwgng thi doanh nghiép ay sé ¢ loi va tat nhién khi &y doanh nghiép gitt cam két sé bi thiét.

4 Piéu kién dinh gia trong thi treong canh tranh hoan hao 1a P1=MCi hay a - (q1 + q2) = ¢ v P2= MC2 hay a - (q"1 + q2)
= c. Giai hé 2 an 2 phuong trinh nay ta dugc q'1=q2=(a-c)2vaPi=P2=c.
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! » Q
(a-c)2 a2 a

Hinh 2: Sy khong bén vitng ctia thoa thuan cdu két
Mot cach khac, chinh x4c hon, dé thay rang thoa thuan cau két khong cé kha nang tw ché tai la
stt dung phép chitng minh bang toan.
Ta biét: ITi = qifa — c — (q1 + q2)].
a-c 3(a—c)

Bay gio gia st g, =, :T=> I, =q,.[ 4 —0]
dIl, 3(a-c) 3(a-c)
d_:—_ 1 1:—_2q1
0, 4 4
. « a-—-=¢6 oIl
Néuq, =, =—— = >0
4 a9,

Nhu vay, doanh nghiép 1 c6 thé ting IT: bang cach ting qu. Trong khi ay:

-~ - dIT,
[T*m2 = qmz2[a — ¢ = (q1 + qm2)] = %[3(&4 ) - ql} = dqmz <0, ttc 1a néu doanh nghiép 1
1

tang qi thi loi nhudn ctia doanh nghiép 2 sé giam.

Chung ta c6 thé két luan rang néu khong cé bién phap ché tai dang tin cay thi thoa thuan thong
dong cd nhiéu kha nang bi pha v& mét cach don phuwong hodc song phuwong. Pay 1a 1 vi du
khac vé “thé ludng nan cua nguoi tu”.

Ung dung 2: “Cha chung khong ai khéc” (Hardin 1968)

Quay tro lai vi du thao luén ¢ chuong “Ngoai tac va hang hda cong”. Bai toan cé thé duoc trinh
bay dudi dang chudn tac nhu sau:

- SO nguoi tham gia : n
- Khong gian chién lugc : {Si: 0 < gi < Gmax}
- Kétqua:Vi=guv(gi+ge+...+gi1+gi+gu+..+gn)—cgi=g.v(gi+ g - Cgi

Diéu kién t6i wu ctia nguoi thi i:
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v(g, + g:) +9,v(g, + 9:) -c=0 1)

Y nehia kinh t& ciia diing thirc (1)

v(gi *+ g+) = v(G) = doanh thu ctia nguoi thtt i tang thém khi chan tha thém 1 con bo.

V'(gi + g4) = doanh thu ctia nguoi thit i bi giam di do ngoai tac tiéu cuc do ¢ thém con bo cudi
cung

v(gi+ gi) - gi.v'(gi + gi) = doanh thu bién ctua nguoi thit i

¢ = chi phi bién ctia ngwoi thir i

Nhu vay, nguoi the i da “ngi héa ngoai tic” d6i véi dan bo ctia minh nhung khong quan tam dén
ngoai tac minh gay ra cho dan bo ctia nhitng nguoi khac.

Cong vé theo v€ cac diéu kién t6i wu nay cho n hd gia dinh, sau d6 chia ca 2 v€ cho n ta cé:
* 1 * *
v(G )+ﬁG vi(iG)-c=0

Bay gio gia st quyét dinh vé s6 bi chan tha khong phai 1a quyét dinh ca nhan ctia mdi ngurdi ma
la quyét dinh tap thé cta ca lang. Khi &y bai toan cua ca lang 1a chon G dé€ t6i da hoa V, trong do
V =G.0(G) - Guc

Diéu kién téiwula: v(G )+G v(G )-c=0 ()

Y nghia kinh té:

Diéu kién (2) nay twong tu nhur diéu kién (1), c6 thé dién giai bang cong thiec MR = MC. Tuy
nhién, gitta (1) va (2) c6 mot sw khéc biét co ban, d6 1a néu nhu trong déng thic (1), nguoi thit i
chi ndi hoa ngoai tac cho dan bo ctia minh ma khong quan tam dén dan bo ctia nhitng nguoi
khéc (hé s6 1/n), thi trong dang thtic (2), vi bay gio chi ¢ mdt nguoi ra quyét dinh (gia lang)
nén nguoi nay sé ndi hoa ngoai tac ddi véi ton bo dan bo cua ca lang. Tl sw phan biét nay, ta
phan doén rang G* > G*, ttc 1a s8 bo chan tha khi quyét dinh c6 tinh c4 nhan 1én hon s8 bo chan
tha khi quyét dinh mang tinh chat tap thé. Hay ndi cach khac, tdi san chung khi khong duoc
quan 1y diing din sé bi loi dung. Day cling lai 1 mot vi du minh hoa nita ctia thé ludng nan.

b€ chiing minh G* > G*, ta st dung gia thiét ban dau: v(0) = 0, v'(G) > 0 ddi véi G nho, nhung
sau khi G vugt qua mot miec nao do thi v'(G) < 0. Tuy nhién v”(G) < 0 véi moi gi tri caa G.
Nhiing gia thiét nay ngu y ham v(G) 1a m¢t ham parabol c6 mat [6i hudng lén trén.
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Gia tri

A

v(G) + G.v’(G)/n

V(G) + G.v’(G)

v

c* G

Chu dé nang cao: Chién lwgc hon hops

Vi du: Trong tinh hudng da phat dén, thuwong thi thu moén phai phan doan hudng stt cuia cau
tht,, con cau tha phai phan doan hudng bay cua tht mén. Trong truong hop nguoi choi co thé
phan doan trude chién lugc (hanh dong) cua nhitng nguoi choi khac thi c6 thé sé khong c6 can
bang Nash thuan tdy (pure Nash strategy). Tuy nhién trong nhiing treong nay chiing ta van
ludn c6 thé tim dwoc can bang Nash hon hop (mixed strategy).

Ciing nhu trong bai todn xac dinh can bang Nash thuan tiy, d¢ tim can bang Nash hon hop
chting ta cfing phai tim phan tng t&t nhat cia mdi nguoi choi ing véi phan tng tot nhat cua
nhitng nguoi choi con lai. Diém khac biét quan trong 12 & chd, khi tim can bang Nash hdn hop,
ching ta can st dung thong tin c6 tinh tién doan cta nhitng nguoi choi vé tng xt ctia nhitng
nguoi choi con lai.

Gia st cau thu dodn truée la thu mon sé bay sang trai Tha moén
V({l xac 5171‘at la q,, ‘sar}g pAhal ‘VOI xac Su.jt la Fl— q7). Q\l;ly Trai Phai
woc “phai”, “trdi” & day la theo chiéu sut cua cau

thi. V6i niém tin nay, két qua ky vong ctia cau tha | Trai | -1,1 1,-1
khi da sang trai = q(-1) + (1- q)1 = 1 - 2q; con két qua Cau tha Phai 1 1 11
ky vong ctia cau thu khi da sang phai = q + (1- q)(-1) = ' '
2q-1

Nhuw vay, phan t¢ng tot nhat ctia cau tha la:
Néu q > 1/2 => Phai
Néu q <1/2 => Tréi

Néu q = 1/2 => Bén nao ciing vay

5 Chu dé vé can bang Nash hdn hop nay lién quan truc tiép dén viéc chitng minh sy ton tai ctia can bang Nash d6i
v6i cac tro choi tinh véi thong tin day du.
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Tuong tu nhu vay d6i voi tha moén: Gia st tha moén di dodn 1a cau thu da sang trai voi xac suat
r, sang phai vdi xac sudt (1-r). V6i niém tin nay, két qua ky vong ctia thu mon khi bay sang trai
=r1(1) + (1- r)(-1) = 2r -1. Con két qua ky vong cta thu mon khi bay sang phai =r (-1) + (1- r)(1) = -
2r +1.

Nhu vay, phan ting tot nhat ctia cau thu la:
Néur>1/2 =>Trai
Néu r < 1/2 => Phai
Néu r = 1/2 => Bén nao cling vay

K&t hop hai phan ting chién lwgc ta c6 mot diém can bang Nash hon hop duy nhat (r=1/2, g=1/2)
duoc biéu dién trong hinh vé dudi day:

Hinh 3: Can bf?mg Nash hon hop
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Tai liéu tham khdo

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