TUGNG QUAN CHUOI
(Serial Correlation)



NOI DUNG

. Tuong quan chuodi (Ty twong quan —
AR) ?

. Hau qua cua viéc bo qua AR

. Kiém dinh AR

. Cac thu tuc uéc lugng



Tuong quan chubi ?

Tuong quan chudi (hay tu twong quan) la
tudng quan gifta cdc phan du g,

® Serial Correlation

® Autocorrelation

® /utoegression - AR



Tuong quan chudi ?

PRF:
Y= Py PoXo + BoXg ..+ BiX e

AR(p): twong quan chudi bac p
€= P1E€¢1 T P2&p T oo T PpEp T Vy

Qua trinh tu hoi quy bac p cia cac phan du e,



Tuong quan chudi ?

Céc sai s0 v, ¢6 tinh nhiéu trang khi:
E(v)=0
E(v4) = o2 = const
E(vivi) =0v6is=0

AR(p): tuong quan chudi bac p
Ho:p1=p=... =pp=0: Khong co AR(p)
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Tuong quan chudi ?

Gia thiét :
Khong c6 AR
E(vive,) =0 voip =0

—Vi pham gia thiét:
E(vivip) #0v6ip =0
Co AR(p)



1.

HAU QUA BO QUA AR ?

Cac uoc lugng va du bao dua trén cac uoc
lugng d6 van khong chéch va nhat quan
nhung khong hiéu qua.

Tinh nhat quan s€ khong c6 néu bién doc
1ap bao gom bién phu thudc cé do tré

Phuong sai va dong phuong sai uéc lugng
cua cic hé so sé chéch va khong nhat quin
va do d6 cac kiém dinh gia thuyét (t & F)
khong con hiéu luc
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KIEM BINH AR ?

1. Phuong phdp do thi:

Ky thuat nay chi cé tinh ggi ¥ vé AR
va khong thay th& dugc kiém dinh
chinh thuc



PO THI KIEM TRA AR ?

FARMPOFPR vs. TIME




PO THI KIEM TRA AR ?

RESID vs. TIME




KIEM BINH AR ?

Kiém dinh Durbin Watson
Kiém dinh Correlogram — Q Statistics
Kiém dinh Serial Correlation LM
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KIEM BINH DURBIN WATSON 2

Chi dung kiém dinh AR(1)

Y= Py + BoXo + BoXg + oo+ BiXy e

AR(1): &= pie gtV

Gia thuyét:

H, :
H, :

0, =0: Khong cd AR(1)

0,#0: C6 AR(1)
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KIEM BINH DURBIN WATSON 2

Tr1 kiém dinh:
Z(gt _St—l) 8t8t—1
) N SN
DW = - ~2(1-p) pr—
€ o2
= t 4
o t=1
Tu twong quan duong Khong Khong Tu twrong quan am
két ké
Hi:P>0 | i Ho P=0 | 1o, Hy: p<0
0 d, 2 4-dy  4-dp
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KIEM BINH DURBIN WATSON 2

Luuy:
C6 mét so trwomg hop khong két luan
dwoc
Khi vé phai cia md hinh co cac bién
phu thudc c6 do tré thi kiém dinh
khong con hiéu lwc
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KIEM BINH CORRELOGRAM

Hé so AC, (Auto Correlation)
AC, =r =correl( g, €,,)

Hé so PAC, (Partial Auto Correlation)
u = pBu+ v, thi §;*=PAC,
u, = Byu,+Bu,+v, thi B," =PAC,
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KIEM BINH CORRELOGRAM

Gia thuyét:

H,: AC,=AC,=..=AC = 0= Khong co AR(p)
H, : Cé it nhat 156 AC, # 0 (j = 2,p) = C6 AR(p)

Nghia la:

AR(): H,:
1 AC;#0= Co AR(1)
: AC;=AC(C, =0= Khong co AR(2)

: AC, #0hoac AC,#0= Co AR(%)

AR(2):

-l

(-

AC,; =0 = Khong co AR(1)



KIEM BINH CORRELOGRAM

Tri ki€ém dinh
e | Ac
O, =0z =n(n+ 2)2 J.
7=l || OSp
LB: Lung-Box k: PO tré dang xét
% — ny2 . Bac ty hdi qu
Q = k-p-q p quy

q: Bac TB trugt
Q, > Q* = Bdc bd H,
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KIEM BPINH CORRELOGRAM

Thuwe hién tren EVIEW

Néu g, khong ¢ tu twong quan thi:
AC va PAC ciia tat ca cac dj tré sé co gia
tri gan bang 0 = cac gia tri trong * 2o
Tat ca tri thong ké Q-Stat sé khong cd y
nghia néu cac gia tri p-value > 5% =
Khong co AR
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KIEM PINH NHAN TU LAGRANGE

Y= Byt BoXo + PoXgp + oo + BiXy HE
AR(p): twong quan chudi bac p

€= P18¢1 T P28t eee TPpE TV
Gia thuyét:

H,: AC,=AC,=..=AC, = 0= Khong co AR(p)
H, : Cé it nhat1s6 AC;# 0 (j = 2,p) = Cé6 AR(p)
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KIEM PINH NHAN TU LAGRANGE

Y= Byt BoXo + PoXgp + oo + BiXy HE
AR(p): twong quan chudi bac p

€= P18¢1 T P28t eee TPpE TV
Gia thuyét:

H,: AC,=AC,=..=AC, = 0= Khong co AR(p)
H, : Cé it nhat1s6 AC;# 0 (j = 2,p)
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KIEM PINH NHAN TU LAGRANGE

Budc 1: Thuc hién hoi quy:

Y= Pyt BaXo + PoXy
= g = resid

Budc 2: Hoi quy phu:

B Xy T&;

N\ —
g = Ol T Xy F 00Xt L T oy X

tTP1E€ T P& T oo T PpEpp T Vy

2
=R s
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KIEM PINH NHAN TU LAGRANGE

Budc 3: Kiém dinh gia thuyét:
Ho:p1=py=... = pp= 0= Khong co AR(p)
H, : C6 it nhat 1 p;#0( =1,p) = Co AR(p)

Tri kiém dinh: 2, = (n-p)R?4,
X5 = A
%% > %% hay p-value > o = Béac bo H,
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CAC GiAl PHAP KHAC PHUC AR

1. Thay Pdi Dang Ham Sé
2. LAy sai phan
3. Cac thu tuc uéc lugng

— Thu tuc Tinh ldp Cochrane — Orcutt
(CORCO) (Cochrane va Orcutt, 1949)

— Thu tuc tim kiém Hildrth — Lu (HILU)
(Hildreth — Lu, 1960).
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THAY POI DANG HAM SO

Tuong quan chubi c6 thé 1a triéu ching
cua mod hinh bi sai dang ham.

Khong cé thu tuc uéc luong nao cé thé hiéu
chinh vdn dé AR ma nguyén nhan la do ddic
trung sai trong phan xdc dinh hon la trong
s0 hang sai s6
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LAY SAI PHAN

Y, =By + B X + &
AY, = B, + B, AX, + ¢,

Trong do:
AY, =Y, - Y, ;4
AX, =X, - X, _;

Tuy nhién, gidi phdp st dung sai phan bic nhat
nay khong phai ldc nao cling thich hgp
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THU TUC COCHRANE — ORCUTT

Y, =By + By Xy + B3X5 + .+ By X + g
Yo 1=B1+ By X1z + BaX oz + o + B Xk + &1

—
Y. — pY; =Bi(1-p) + B,[ X, - pX(t—l)Z] + B3[ X5 -
PX (3] + -+ Bl X — pX i + Vv,

Yo =B +Bo X, + B X+ B X+,
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THU TUC COCHRANE — ORCUTT
Y =Py + By Xy + PsXp 4+ By Xy + £ (1)

Budc 1: Udc lugng (1) bing OLS = ¢ = resid
Budc 2: ¢ = ¢, ”, tinh p”

N
2 EE
t=2
N
A2
2E

t=I 57

5=



THU TUC COCHRANE — ORCUTT

Budc 3: Tinh
Yt* =Y =P Y Xlkk = X _pIXt—l,k

Buédc 4: Udc luong

Yt* = BT T Bzxfz T B3X>:3 Tt Bkak TV,
bang OLS
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THU TUC COCHRANE — ORCUTT

Budc 5: St dung cac B, " trong budc 4 thay vao
(1) dé tinh lai cac g

Budc 6: Tinh lai p” va so sanh véi p” & budc 2

— Phuong phdap nay chi tim dudc p” cuc bd
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THU TUC HILDRTH - LU

Budc 1: Chon mot gia tri p (py). Su dung gia tri
nay, bi€n doi cdc bién va uSc lugng phuong trinh

Y, =B, +B, X, +B X, +...+B. X, +V, @

bang thu tuc OLS.

Yt* =Y, =P Y Xjk = X ~ P& ik
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THU TUC HILDRTH - LU

Buoc 2:
Tu cac gia tri uGc lugng nay cua phudng trinh (*)
ta tinh ra gid tri tong binh phuong sai s6 tuong
ung. Goi gia tr1 nay la ESS(p,).

Ti€p tuc chon mot gid tri khédc nira cho p (goi l1a
p,) va lap lai buGe 1 va 2.
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THU TUC HILDRTH - LU

Buaoc 3:
Thay doi gid tri cda p tir —1 dén + 1 theo vdi
budc nhdy c6 tinh hé thong nao d6 = Mot chudi
cac gia tr1 ESS(p).
Chon p nao c6 gid tri ESS nho nhit = p*
Phuong trinh (*) u6c lugng véi gid tri p* 1a két
qud to1 uu.
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