w twong quan

CHUONG 7.
TU TWONG QUAN
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CAac van dé can xem xét

« Dinh nghia loai khuyét tat ciia mo hinh
(M6 hinh vi pham gia thiét nao cua
phwong phap OLS)

« Hau qua cla khuyét tat doi véi cac woc
lwong OLS

« Nguyén nhan cla khuyét tat

e Cach phat hién

« Gidi phap khac phuc
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. Ban chat cla hién twong tw
twrong quan
1.1. Khai niém

Thuat ng tw twong quan (autocorrelation)
co thé hiéu la sw twong quan gilra cac
thanh phan cua chudi cac quan sat duwoc
sap xép theo thr tw thoi gian (trong cac s6
lieu chudl thoi gian) hoac khong gian
(trong sO liéu cheo).

cov (u;, u;) #0
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.1. Khai niém (tiép)

« Khi co tw twong quan, gia thiét 4 cua
phuwong phap OLS bi vi pham.

« Gia thiét 4 clia phwong phéap OLS:

cov(u;, u) =0

Gia thiét nay c6 nghia la yéu td ngau
nhién cla bat ky quan sat nao ciing khéng
bi anh hwéng béi yéu td ngau nhién cua
cac guan sat khac
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.1. Khai niém (tiép)

e« Xétmo hinh: Y, =03, +B,X,,+u, (7.1
« Gia sw: cov(u,u, ) # 0 va:

U = pU_, & i 7:2)
e trong dé: \u

'V
p dwoc goi la hé so6 tw hiép phwong sai
(autocovariance)

e, la nhiéu ngau nhién thod man céac gia
thiét cua OLS.

Ty twong quan Nguyén Thj Minh Hiéu



.1. Khai niém (tiép)

Céc gia thiét cia OLS.

* E(&) =

 Var(g) = U

» Cov(e,, t+s) 0 (S #0)
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.1. Khai niém (tiép)

) U = p0ou._, +& (7.2)
U..: tré moét thoi ky cua u, ta noi, co tw
trong quan bac nhat trong mo hinh
—=(7.2) dwoc ky hiéu la AR(1)
= Tw twong quan bac 2, AR(2)
U; = PUiq T PoU, T &
=Tuw twong quan bac p, AR(p)

Ui = P1Upg + Pl + .o F Pplip + &
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u,e

u,e

Tw twong quan

el
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u,e
;
=
|
:'::-:
|

u,e

Tw twong quan

=}
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Tw twong quan

u,e
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|.2. Nguyén nhan cua tw twong quan

a. Nguyén nhan khach quan
» Do tinh quan tinh cua cac s liéu trong
kinh té

. Trong phan tich hoi qU| chudi thoi gian,
mo hinh c6 thé chlra cac hién phu thudc &
theri ky tré 1a cac blen doc lap. Néu chung
ta bo qua cac yéu to tré nay sé la sai s
ngau nhién mang tinh hé thdng va dan toi
hién twong tw twong quan.
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Nguyén nhan cua tv twong quan (tiép)

b. Do yéu t6 chd quan

» Do qua trinh xr ly so liéu. Vi du qua trinh lay
trung binh trwot dé lam tron soé liéu, hay qua
trinh ngoai suy...

« Do mé hinh d4 bd sét 1 hay 1 sO bién
thich hop

MO hinh dung: Y, = 1 + Xy + B3Xg + ByXy + Uy

MO hinh hoi qui @ Y, = By + BoXo + BsXg + V,

= V; = B, X4 + U,
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Il. HAu qua cua tw twong quan

. ﬁ van la wéec lwong khong chéch, nhwng khong
phal la cac woce lwong co phwo’ng sai nhd nhat.

« §°1a woc lwong chéch cua o’ (thong thwo’ng no
woce lwong nho hon gia tri thwe cua g )

 Kiém dinh T va kiém dinh F mat y nghia.

« R2?tinh toan dwoc co thé 1a dd do khdng dang tin
cay cho R? thuc

« Khdng phai cac wéc lwong thu dwoc tir phwong

ohap OLS ma cac wéc lwong thu dwoc tw

ohwong phap GLS moi la BLUE
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I1l. Cach phap hién

1. DUng d6 thi phan dw
 Ta st dung phan dw dé dai dién cho nhiéu u,.
< V& d6 thi phan dw theo thi gian

<= V& do thi phan dw chuan hoé theo thi gian. Viéc
chuan hoa gitp triét tiéu don vi, do d6, ta co thé
so sanh cac phan dw chuan hoa trong cac hodi qui

khac nhau véi nhau. e

U . N (01) = Vv&icac maulén, —- phéan

g O-t

phodi xap xi N(0,1)

Ty twong quan Nguyén Thj Minh Hiéu
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I1l. Cach phap hién (tiép)

1. DUng d6 thi phan dw

< V& dob thj phan dw theo céac gia trj tré
Dung phwong phap OLS wdc lwong mo
hinh xuat phat.
Ppé phat hién AR(1): vé do thi e, phu thudc
et;l ‘
Pé phat hién AR(p): vé do thi e, phu thudc
€ip

Ty twong quan Nguyén Thj Minh Hiéu 15



I1l. Cach phap hién (tiép)

11.2. Kiém dinh Durbin-Watson (DW)

Théng ké Durbin-Watson dwoc ki hiéu la d:

Z(e _e—l)
Za

Ty twong quan Nguyén Thj Minh Hiéu
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11.2. Kiém dinh Durbin-Watson (DW)

a. Gia thiét cia Dubin-Watson

< M® hinh héi qui phai co hé s6 chan

<= CAc bién giai thich 1& bién phi ngau
nhién. Gia thiét nay rétrkhé dap ng trong mo
hinh kinh té lien quan dén chudi thoi gian.

<= Nhiéu u, dwgc hinh thanh tlr qua trinh tw
hoi qui bac 1 ( U = PUpq + g, ) nén khong

thé st dung thong ké d phap hién tw
tlrong quan bac cao.

Ty twong quan Nguyén Thj Minh Hiéu
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Tw twong quan Nguyén Thj Minh Hiéu

11.2. Kiém dinh Durbin-Watson (DW)

-Nhiéu u, dwoc gia thiét phan bd chuan. Néu
khong, thong ké d sé khong dang tin cay.

< M6 hinh héi qui goc khdng chira déc 1ap la
bién tré cua bién phu thuéc (mo hinh tw hoi
qui Y= By + Xy + BgXg + .0 t Bk?(kt +YYi,
+ U, . Trwdng hgp ngwoc lai, gia tri thong ké d
thwdng xap xi 2, chirng 6 khong c6 tw twong
guan ngay ca khi hién twong nay xuat hién trong
mO hinh.

o Khdng c6 quan sat bj thiéu trong so liéu.



11.2. Kiém dinh Durbin-Watson (DW)

b. Xay dwng thdng ké d:

n

(e, —e.) Ze +Zet » —ZZe e,

d:t:Z — =2
Ze Ze

Zet va Ze .1 chi khac nhau 1 quan sat

nén coi chdng xap xi nhau
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11.2. Kiém dinh Durbin-Watson (DW)

([ on \
Zetet—l
d=21-+%
D&
\ t=1 J
N
etet—l
A t=2
P= 3
etz 20
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11.2. Kiém dinh Durbin-Watson (DW)
d=2(1-p)

. P hé sbé twong quan bac nhat ctia mau, va la
woe lwong cta P |

* Vi -1l< p<1 néntasuyrarang0<d<4

Neu Q 0= d=2:khong co tv twong quan

uP =1= d=0:1t0n tai tv twong quan
dwong hoan hao

Néu P =-1=d=4:tdn tai ty twong quan

am hoan hao 7



111.2. Kiém dinh Durbin-Watson
(DW)

Co tw
tuon _ . Khona cd R . ,
J Khong két ONI 9 1 hong két| CO tw
quan N tw tuwong N t
durong luan luan uong
quan guan am
D, Dy 2 4Dy 4-D,
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11.3. Kiém dinh Breusch-Godfrey (BG)

Xét mo hinh: Y, = 3; + B, X, + u,

Ui = P1Upg T PoU, + . + DU, + & AR(p)
e, thoa méan cac gia thiet cua OLS

Hy: P1 =P =.--= Py =0
(khong co tw twong quan)
H;: Lo #0 (CO ty twong quan)
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11.3. Kiém dinh Breusch-Godfrey (BG)

« Budc 1: Dung OLS wéc lwong mé hinh xuat
phat, thu dwoc e,

« Bwdc 2: Udc lwong mo hinh:

& =Lt X tP{ L TPR T T P8 TV,
Thu dwoc R2 (kich thwéc mau chi £on n- D).

 Buwdc 3: V&in du lén, (n-p)R? ~ Gg)
Kiém dinh gla thiét:

(N — p)R2 > %2 (p) : Bac bd gia thiét H,

(N— p)R < x¥(pP) :Khdng dd co s& bac bd
gia thiét H,

x . 24
Ty twong quan Nguyén Thi Minh Hiéu



11.3. Kiém dinh Breusch-Godfrey (BG)

Chu y trong thwc hanh kiém dinh BG:

« C6 thé st dung tiéu chuan F dé kiém dinh

» BG c6 thé ap dung doi véi mé hinh goc c6
chira bién giai thich la bién tré cua bién phu
thudc (Yiq, Yio...)

« C6 thé phat hién tw twong quan bac cao
(p>1)

e Han ché Cﬁa~kiém dinh BG la viéc xac dinh
do dai cua tré (p)

x . 25
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IV. Khac phuc hién twong
tw twong quan

IV.1.Trwdng hop p da biét
« Xét mod hinh hdi qui 2 bién:

Yy = By + BoX + U (7.1)
e Gia s cO twong quan bac 1:
= PUpg T & (7.6)

e, thod man cac gia thiét cia OLS
* Taco: Ytl By + BoXors * Uy (7.7)
Nhan 2 vé phwong trinh (7.7) v&i p:

Ty twong quan Nguyén Thj Minh Hiéu
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IV. Khac phuc hién twong
tw twong quan

PYi1 = PPy + PBXi 1 + PUy (7.8)
e Trw (7.1) cho (7.8) ta duoc:

Y- PYer = Bi(1-p) + Ba(X; - pXi) + Ui~ PU4

=B AKX e (1.9)
(7.9): phwong trinh sai phan tdng quat
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IV. Khac phuc hién twong
tw twong quan

(7.9) c0 sai sO6 ngau nhién thod man cac
gia thiét cia phwong phap OLS = khéng
co tw twong quan. Pay chinh la viéc ap
dung OLS cho ham chuyén ddi hay
phuwong phap GLS.

Ty twong quan Nguyén Thj Minh Hiéu
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11.2. Trwdng hop p chwa biét

a. Dung sai phan cap 1
« Xé&t md hinh héi qui 2 bién:

Yy = By + BoX, + uy (7.1)
e Giasw cotwong quan bac 1:
Ui = PUpq T & (7.6)

¢, thod mén cac gia thiét cia OLS
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11.2. Trwdng hop p chwa biét

Yt _th—l = Bl(l_p)'l'Bz(Xt _pXt—1)+£t (7.10)
-1<p<l p#z0

o Néu P = 1= Yt _Yt_l :O+BZ(Xt _Xt—1)+8t
AY, =B,AX, +g,  (7.11)

(7.11): phwong trinh sai phan khéng c6 hé sé
chan
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11.2. Trwdng hop p chwa biét
» Néu p=-1=Y,+Y_, =26 +B2(Xt +Xt—1)+8t

+
Yt Yt—l — +B2 X t-1 _I_Vt
2 2
(7.12) héi quy trung binh 2 théi ky lién tiép cla
bién phu thudc.
— T cac gia thiét vé p, ta woc lwong dwoc cac
hé s6 ma khong can biét gia tri thwc cua p

(7.12)
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11.2. Trwdng hop p chwa biét

b. DUng thong ké d

Sau hoi qul, cac phan mém thuwdng cho gia
trj cha thong ké Durbin-Watson, d=2(1- 9

- d
=1——
P 2

St dung pnhu wéc Iwo’ng cua p va thay vao
phwong trinh sai phan tdng quéat
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11.2. Trwdng hop p chwa biét

Yt _IaYt—l = 131(1_12))+182(Xt _Iaxt—l)-l-ut _Iaut—l
Y, =B + 5, X, +¢

U'&ce lwong phwong trinh sai phan téng quat, ta
dwoc cac wdc lwgng ciacac hé s6 5, 5,

/5,1 — ]flla :82 = :8;
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11.2. Trwdng hop p chwa biét

c. U&c lwong p dua trén phan dw

° ut,: P1Uey T & ‘
bé thu dwgc wéc lwong cua p, ta héi qui e,
theo e,

« Budc 1: wdce lwong moé hinh gdoc bang OLS
= e,

« Budc 2: héiquie =pe +& = P

. Pthu dwoc bang phwong phéap nay khong
khac P thu dwoc khi dwa trén thong ké d ..



11.2. Trwdng hop p chwa biét

d. Dung thu tuc Cochrane — Ocuitt

Phwong phap nay woc lwong p lap lai nén
con dwoc goi la phwong phap lap
Cochrane — Ocutt

« Bwdc 1. Udc lwong mo hinh
Yt :B1+B2Xt +Ut (76)

— €
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11.2. Trwdng hop p chwa biét

e Budc 2: Uoclvong e =pe+V, = P
 Buwdc 3. Udc lwvong phwong trinh sai phan
tong quat (7.7)

Yt _laYt—l - :81(1_12\))+:82(Xt _Iaxt—l)_l-ut _/aut—l
=B
— :811;3; — ,81 ,flp ’gz :’g;
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11.2. Trwdng hop p chwa biét

« Buwdc 4. Vi chwa biét p thu dworc t (7.7)
c6 phai 1a woce lwong tot nhat clia p hay
khong nén ta thay p vao phwong trinh hoi
qui goc (7.6) = e

e :Yt _Igl_IBZXt
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11.2. Trwdng hop p chwa biét

* Quay tr¢ lai bwoc 2 va ciy tiép tuc cho dén
khi hal woc lwong ke tlep nhau cua p khac
nhau khéng dang k&, chang han bé hon
0,01 hoac 0,05.

 Trong thwce t€, dung 3 dén 4 bwéc 1ap 1a
du.
« Chuy: & bwdc hai, md hinh hoi qui cé thé

la AR(1) hodc ty hdi qui & cac bac cao
hon AR(2), AR(3) ..
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