Chuong 7. Tu tuong quan

Autocorrelation



Cac gia thiét cua mo hinh CLRM mhic 1aiy

1. MO hinh la tuyén tinh Y =B, + BX, + X, +u

2. Ki vong U, bé’mg 0: E(U/ | XZ/’XBI) -0

3. Cac U, thuan nhat: var(u ) = o°

2. Khong cd su tueng quan cov(u,u,)=0,i# j
gilra cac U

5. Khong coquan hetuyen A1+ X, +A.X, #0,

tinh gitra cac bién giai
th|Ch V/Il,ﬂ.z,ﬂ.3¢(0,0,0)




Uncorrelated versus correlated disturbances

Assum ption:

The errors are uncorrelated
cov(u/.,uj) = E(ul.uj) =0
Assum ption:

The errors are correlated

cov(u,,u, )=EFE(vu, )=0,=0 forsome /= j
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7.1. Nguyén nhan cua tu tuong quan (TTQ
= M0 hinh chudi thdi gian thugng ¢é tinh quan tinh

= Hién tudng mang nhén
O Tré

» TTQ co thé xuét hién vi cac van dé ctia mod hinh
= B0 sot bién
= XU ly sO liéu
= Mo hinh dinh dang sai



7.2. UGc lugng OLS khi co TTQ

= Xét Y.=B,+p,X+u, vdi gia thiét E(u,,u,, )0
vdi s=0. Nhu' la diém xuat phat, ta gia thiét
nhiéu sinh ra theo cach sau:

U=pu. te. (-1<p<1)  (¥)
= P: Hé sO tu hiép phuong sai
= ¢ nhiéu ngau nhién thda man:
Eis)=10
VArle, ) = -:TE

COV e, Erps) = (0 50

(¢, thudng dudc goi la nhiéu tréng)



= Lugc do (*) goi la lugc do tu hoi quy bac
nhat AR(1).

= Lugc do tu hoi quy bac hai:

U=p1Up1+ PoUeote (-1<py, po<1)
= Khi |p|<1 thi AR(1) dung.
= Chi ra dudc:
+ 213 udc lugng tuyén tinh khéng chéch.
+ F2khdng con hiéu qua.

Vay F2 khong con 1a udc lugng tuyén tinh
khdng chéch t6t nhat nira. Ta co thé tim
dudc BLUE khong?



7.3. UGc lugng tuyén tinh khong chéch
t6t nhat khi cd TTO
= DUng GLS: Y,=B,+B,X+u, vGi U, la AR(1)
= Bién doi:
Yt'pNYt-1=Bl(l'p)+Bz(Xt'pXt-1)+8t

vdi ¢, la nhiéu trang.
= Tinh derC

BOLS _ i = pEe-1) e = py) |

f=3 (X — X1 }E

2
- e
GLS | D

var S5
Er E{Ir PX—1) E
C, D la hang s6 diéu chinh trong thuc hanh, c6 thé bé qua.




7.4. Hau qua cua viéc su dung OLS khi

cO TTQ

= Cac udc lugng OLS la LUE, nhung khong
hiéu qua nira.

= Phuong sai OLS thudng chéch.

Hy By =0

=il - -
LS 95% interval

il -
OLS 952 interval




» Kd T va F khong dang tin cay.

= UGc lugng chéch o2 thuc, dirng nhu UGc
ludng thap 2.

= R2 cd thé Ia d6 do khdng dang tin ciy.

= Cac phuong sai va sai sd tiéu chuan da tinh
cling co thé khong hiéu qua.



7.5. Phat hién c6 TTQ

= V/d chinh: chung ta khong quan sat dugc yéu to
ngau nhién (chi gs dugc e, thu dugc tir OLS).
= Chuing ta cé thé sir dung phuong phap d6 thi
= V& do thi phan du theo thoi gian
= V& lugdc do tuong quan (va tucdng quan riéng)
s KATTQ su dung
= Kd Durbin-Watson

» Kd Breuch-Godfrey
= MOt soO kd khac



A simple idea
s We use OLS to estimate unbiased

parameters
= Then we compute the residuals

= Why not look at the regression

u, = pd,  +v,

= and test if the parameter is significantly
different from 0

s For some reason this is not our first choice!



Kd d-Durbin-Watson

= Kd ndi tiéng nhat cho TTQ Ia kd Durbin-
Watson.
= Cac gia thiét:
1. MO hinh hoi quy chia hé s chan
». X ¢6 dinh trong phép 18y mau 13p
5. U, phan bd chuan
s U, 1a AR(1)
5. MO hinh khdng ch(ra gia tri tré cla bién phu
thudc. Kd khong ap dung cho MH sau
Vi=B1+BXn+5Xv+ -+ X +yvYo +u
. Khong co cac quan sat bi mat trong dir liéu



= Théng ké Durbin-Watson: > (e, ey)
d _ t=2
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mau, do la UL cta p. Vi -1<p<1 nén 0 <d<4.

» P=1 thi d=0, P=-1 thi d=4, P=0 thi d=2.




The Durbin-Watson test, III

| | | | |
I I I I I
- - 5| |t - -
Reject H I Zone of I I Zone of | Reject H, I
Evidence of | inde- | | inde- | Evidence of |
positive | cision | | cision | negative |
auto- I I I | auto- I
correlation | | | | correlation |
I [~ = I I
| | Do not reject Hy or Hy, | | |
I I or both I I I

| | | | | | 4
I:' -EITL tlTLr 2 iIr—{]I[.r 4—ﬂTL —Ir

. Legend
The critical values g and g Hy: No positive autocorrelation

are given in Table D.5A in Hy: No negative autocorrelation
Gujarti



MOt sO gia tri can trén va can duGi cua thong
ké Durbin-Watson

j =1 h=3 k=3 k=4 E=5

n dr du dr dy dr dy dr dy dr du
65 1.567 1.629 1.536 1.662 1503 1.696 1471 1.731 1.438 1.767
70 1.583 1.641 1.554 1.672 1.52§ 1.703 1.494 1.735 1.464 1.768
75 1.598 1.652 1.571 1.680 1.543 1.709 1.515 1.739 1.487 1.770
80 1.611 1.662 1.586 1.688 1.560 1.715  1.534 1.743  1.507 1.772
85 1.624 1.671 1.600 1.6%96 1.575 1.721 1.550 1.747 152§ 1.774
90 1.635 1.679 1.612 1.703 1.589 1.726 1.566 1.751  1.542 1.776
95 1.645 1.687 1.623 1.709 1.602 1.732 1.579 1.75§ 1.557 1.778
100 1.654 1.694 1.634 1.715§ 1613 1.736 1.592 1.758 1571 1.780
150 1.720 1.746  1.706 1.760 1.693 1.774 1.679 1.788 1.665 1.802
200 1.758 1.778 1.748 1.789 1.738 1.799 1.728 1.810 1.718 1.820
Note: n = number of observations; & = number of explanatory variables excluding the constant term.

Adapted from N. E. Savin and K. J. White, “The Durbin—Watson Test for Serial Correlation, with Extreme Small
Samples or Many Regressors,” Econometrica, 45, (Nov 1997): 1989-1996.



The Durbin-Watson Decision Rule once more

d <dp
Reject Hy

d > (4 — dL)
Reject Hy

d <dp

or

d > (4 — dL)
Reject Hy

Omne-sided Test Against p > 0
dir <d <dy
Inconclusive

One-sided Test Against p < 0
(4 —dy) <d< (4 —dp)
Inconclusive

Two-sided Test Against p # 0
dr <d<dy

or

(4 —dy) <d< (4 —dp)

Inconclusive

d > dy
Fail to Reject Hy

d < (4 — dU)
Fail to Reject Hy
d > dy

or

d < (4 — dU)
Fail to Reject Hy



Kd Breuch-Godfrey (BG)

= Kiém dinh Breuch-Godfrey cd tinh “tu
nhién” han theo nghia ma no s dung hoi
quy.

= Xét mo hinh:
Vo= B, + B, Xy + 0+ B Xy T U

t

u, = pd,  +p,d, , +- 'Oput—p +V,



Kiém dinh Breuch-Godfrey

1. Su’ dung OLS udc lugng phan du
—Y—,B+,BX "'+;,B/(‘th

2. H0| quy phan du' [én cac gia tri tré VA bién giai
thich goc thu dugc R?

N N n

u, =oa, + aZXZt + .- akat +p U,  +p U, + -+ pput_p +V,

3. V@i n du Ién, BG chi ra: (n-p)R2~ y2(p)
NEu (n-p)R2> y2(p) thi H, bi bac bo.

(Chua y: Kiém dinh F khdng ding nira)



7.6. Cac bién phap khac phuc:
1. Khi cau truc TTQ da biét
Xét mo hinh
Y, =B+ KX, +u, (1)
u, = pu,  +v, VGiv,thoa man cac gia thiét OLS
Viét lai mo hinh theo t-1
Yo =8+ 68X tu,
Bi€n ddi mo hinh
Y, =0V =B+ BAX, + U, — pB — pB X, + pU,
- oYy = BQ-p)+B(X, — pX, )+,
j/: = .ﬁl* "‘JSEX: TV, (2)



UdGc lugng binh phuong tong quat

= Néu biét p thi ching ta bién doi dir liéu vé dang (2)
va udc lugng bang OLS

= Cach lam do goi la GLS

= Chu ),/:

- HOi quy Y* doi vaGi X* co hay khong co hé sb chan
phu thudc vao phuong trinh goc co hé so chan hay
khong.

- P& tranh méat 1 quan sat trong (2), ta 1ay gs dau:

Y, =¥ \1-p>, X = X \1-p°

= Khi p chua biét, chiing ta co thé bat dau bang udc

lugng nd va sau do st dung dang bién doi (2).



2. Khi p chua biét
a) Phuaong phap sai phan cap 1:

P=1 Y,=B,+B,X+Bst+u, vdi u, la AR(1) (1)

Yi1=B1+BXe 1 +B5(t-1)+u
AY=B, AX+ps+ ¢ thoa man CLRM (2)
Hé s chan cua (2) la hé so bién xu thé cua MH goc.

(2) la phuang trinh sai phan cap 1.

Y +Y X + X Py
P=_1 t t-1 _ ﬂl‘l‘ ﬂz t t—1+ t

L4 m6 hinh hdi quy trung binh truot (2 thdi ki)



b) Udc lugng p dua trén thong ké
d-Durbin-Watson

mTacod: d=~20-p) hay 4 ~1-—

d
2

= Ta udc lugng p, sau do udc lugng dang sai

phan tong quat (2) nhu trong muc 1.
= Chu ),/:
d -
- Quan hé » =1- — khong dung trong mau nhd.

Theil va Nagar NE giGi thiéu mot cong thuc cho
mau nho (Bai tap 12.6 Guarati).

- Ubc lugng nay ap dung cho mau 16n.



C) Thu tuc 1&p Cochrane-Orcutt dé udc

|L|J(_)'ng P Y=B1+BX+U; (1)

Gia sur U=p U.;+e (2)

Bl: UL(1)thue

B2: UL (2): e,=p e.;+V; thu dugcs

B3:UL v, - pY_ =B+ B (X, - pX_)+e,

thu dugc 5., 5,

B4: Tinh phandumdi e, =Y, - 8. - B8, X,

B5: Trd lai budc 2: ULe, = pe,, + w, thu UL vong 2
cua p Iéfg

Qua trinh lap dén khi cac udc lugng ké ti€p nhau cua
p khac nhau mot lugng rat nho.



d) Phucng phap Durbin-Watson 2 budc
dé udc lugng p

Xét mo hinh Y,=p;+B,X.+u, (1)
Y1 =B1+BoXe1TUe
YipYr1=PB1(1-p) +BX+pB X1 +U-pU;,
Yi=B1(1-p) +BXc-PB X1 HPY e ter (2)
B1: Xem (2) md hinh héi quy 4 bién. H6i quy Y, theo
Xe X1, Yeg thu 5

B2: Bién ddi md hinh vé phuacng trinh sai phan tong
quat va udc lugng bang OLS.

= Chudy: udclugng he s6 Y., (= 4 ), tuy la udc
ludng chéch cua p nhung la udc lugng virng cua p.



