MO HINH
HE PHUONG TRINH PONG THOT
(Simultaneous Equations)

TS. CAO HAO THI

NOI DUNG

Hé phuong trinh dong thaoi

Hé phuang trinh cau tric (Structural equations)
e Bién noi sinh (Endogeneous)
e Bién ngoai sinh (Exogeneous)

HEé qua

Phuaong trinh thu gon

Nhan dang

Cac thu tuc udc lugng hé phudng trinh dong thdi
o ILS
e Bién cong cu Z
e TSLS




HE PHUONG TRINH PONG THOT

m Hé co6 m phuang trinh cau trac
® Phuang trinh hanh vi
e Dong nhat thirc
m Hé c6 m bién ndi sinh Y, k bi€n ngoai sinh X,

Yie = BioYart BisYart... + By Yt + YirXuet YioXort..+Y X HUy
Yo = By Yt BasYset... + BomYme + YarXiet YaoXort. . HYaX Uy

Ymt =Bm1Ylt+ Bm2Y2t+ Bm3Ymt+"' + Ym1X1t+ Vm2X2t+"- +Ykakt+umt

HE PHUONG TRINH PONG THOT

m Bién Noéi sinh (Endogeneous) > c6 tinh ngau nhién

Ngoai sinh (Exogeneous, Pre determined)

> Khong ngau nhién, gdm ca bién ndi sinh ¢ do tré
- budc cap tur ngoai hé thong

> Pudc xac dinh trudc (ndi sinh tré)

Cac bién ndi sinh dugc xac dinh mot cach dong thai




HE QUA

m NEu bo qua tinh chat dong thdi cua hé cac phuang trinh
cau truc thi uéc lugng cac hé s6 Bm va ym cla hé phuaong
trinh cau tric theo OLS sé:

e Udc lugng sé bi thién Iéch va khong nhat quan

® Du bdo s€ bi thién Iéch va khong nhat quan

e Cac kiém dinh gia thuyét khéng con gia tri (Do
Cov(YpUme) #0)

PHUONG TRINH THU GON

m Phuong trinh thu gon la Phuong trinh cta bi€n ndi sinh = f
(bi€én ngoai sinh, cac s6 hang sai s6 cua phuang trinh ciu
tric)

m DE xac dinh cac hé sb clia pt ciu tric:

e Hé phuadng trinh cau tric => Hé phuadng trinh thu gon
® Xac dinh hé s6 cua pt thu gon => Hé s0 pt cau tric
® Cb thé gdp cac trudng hop sau:

» Khong nhan dang dugc

» Nhan dang chinh xac

e Nhan dang vugt murc




CAC THU TUC UGC LUONG

m Binh phuong t&i thi€u gian ti€p (ILS) - dung khi nhén
dang chinh xac
Udc lugng OLS cho cac hé s6 pt thu gon => hé s6 pt cdu
trac

Bi€én cong cu Z: Z thay thé cho 1 bi€n ndi sinh

Binh phuang t8i thi€u 2 giai doan (TSLS) > nhan dang
gua muc hay nhan dang chinh xac

HE PT CAU TRUC HE PT THU GON

C; = B, + ByY; + u; (0<Bi<1) C=n; +n,I +V,
Y, =C +]1, Cov(I,V,) = 0

Ci =By + Bo(CHIy) + u, n, = B, /(1-B,)
(1-B,)C, = By +B,I+u, n, = B, /(1-B,)
Ce=P./(1B) + B.:Ilt,t//(zi?ﬁZ) Hoi qui OLS u'éc lugng n",
va n®,
> B~y vaBh,
Ghi chi:
C.: Chi tiéu cho tiéu dung
Y,: Téng san pham qudc gia rong
I,: Pau tu rong




DIEU KIEN THU TU/CAN CUA NHAN DANG

m Goi G la s6 phuang trinh cdu tric trong hé phuang trinh (=
sO bi€n noi sinh)
m Néu:

1)

2)
3)

SO bién bi loai trir ra khéi phuang trinh cau tric > G-1
=> Nhan dang qua muc (over identified)

S0 bién bi loai trr ra khéi phuang trinh cau tric = G-1
=> Nhan dang chinh xac (exact identified)

SO bién bi loai trir ra khoi phuong trinh cau trdc < G-1
=> Khong nhan dang dudc (un-identified)

Vi DU

Y, =a; + a,Y, + azY; +
a4X; + asX; + uy
Y, =By + BYs + BXy + U,
Y, =V +YoY, + U3

2 G=3

2> G1=2

S6 bién

Biioal Ket luan

Un-identified
Exact identified

Over identified
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DIEU KIEN THU TU/CAN CUA NHAN DANG

Diéu kién sap hang (rank)/ diéu kién da => lién quan dén
dai so tuyén tinh
Néu diéu kién két luan un-indentified
=> chac chan la un-indentified
=> Piéu chinh mo6 hinh
NEu diéu kién can két luan identified
=> hau nhu la indentified
Trén thuc t€ diéu kién can thda man thi tuong déi la du.

CAU HOI

C6 thé dung OLS cho hé phuong trinh sau day
khong?

Yy1= By + b;X; + b,X; + uy
Y,=a; + a,y, + a;X; + a, X, + u,
Y3= VY1 + YaY: + Y3Y2 + 91X, + g, X, + u;




TRA LOT

CO thé dling OLS vi:
Y,=f (ngoai sinh)
Y, la bién dugc xac dinh trudc d6i véi Y, => khong cd
tac dong phan hoi (khi Y, bi€én dong khéng anh hudng
dén,)
Y, vaY, la 2 bién dugc dinh trudc Y3 => khdng co tac
dong phan hoi
Tom lai:
Khi trong hé phuang trinh ¢ tac dong phan hoi thi khong
dung dugc OLS

PHUONG PHAP ILS (Indirect Least of Square)

Chi dung d6i vdi cac phuang trinh dugc nhan dang chinh
Xac

Trén thuc t€ it st dung ILS vi:

® Cac phuang trinh thudng dugc nhan dang qua mirc

e DAGi vGi hé phuang trinh c6 s6 phuang trinh cau trdc nhiéu

thi phuong phap ILS s€ qua phuc tap, khé tim pt thu gon

Phuang phap ILS:

e B1: Tim cac pt thu gon (RFE - Reduced Form_Equations)

e B2: Ap dung OLS cho mdi RFE => r,

® B3: TU cac n; tinh toan cac udc lugng cla cac pt cau tric B,




PHUONG PHAP TSLS (2 Stage Least of Square)

m Vidu:
® Income (1): Yy = Byg + BioYar + Yuali + V12Ge + Uy
- un-indentified
® Money supply (2): Yy = Byg + Bo1Yie + Uy
- over indentified
> khéng thé diing OLS cho (2) va Cov (yy,Uy) khac 0
- Tim 1 bi€n Proxy thay cho Y, vGi diéu kién:
e Khong cé tuang quan vai u,,
e (o tuong quan manh véi Yy,

PHUONG PHAP 2SLS (2 Stage Least of Square)

2 BuGc
m Budc 1:

HOGi qui bi€én ndi sinh cd & vé bén phai theo tat ca bién xac
dinh trudc (ngoai sinh + tré)

2> Y= Ny + Myl + n,Gp + U,
hay
YA = N + NN I+ LG
hay
Y~ = E [Yy | cac bi€n dugc xac dinh trudc]
(n€u R? cua phuong trinh udc lugng nay nho thi bién
proxy khong tot)
=> Y= YN + Uty




PHUONG PHAP TSLS (2 Stage Least of Square)

2 Budc

m Budc 2: Thay Y, vao (2)
Yor = Boo + Bar(Y e + UMD+ Uy
Yor = Bao + Bat Y1e + (Boy UM + Uy)
Yor = By + Bag Y™y + U™

Vi Cov (Y~ , u*)=0 => cd thé ding OLS

Udc lugng theo OLS
YN =By + By YN

PHUONG PHAP TSLS TREN EVIEW
Vi du:

1) Exp = o4 + a4 Aid + o,Inc + o;Pop + u
2) Aid = B, + B,Exp + B,PS + v




PHUONG PHAP TSLS TREN EVIEW

Vi du:

1) Exp = o + a4 Aid + o,Inc + o;Pop + u
2) Aid = B, + B,Exp + B,PS + v

CACH 1
Quick
- Estimation
- Method TSLS

Exp C Aid Inc Pop

Instrument List
C Inc Pop PS

L EVY
Quick
- Estimation
- Method TSLS

Aid C Exp PS

Instrument List
C Inc Pop PS
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PHUONG PHAP TSLS TREN EVIEW

CACH 2
Object
- New Object
- System
Inst C Inc Pop PS
Exp = C(1) + C(2)*Aid + C(3)*Inc + C(4)*Pop

Aid = C(5) + C(6)*Exp + C(7)*PS
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