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+ Ban chét hién tuong tu twong quan
* Hau qua

* Céch phat hién

+ Cach khic phuc
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BAN CHAT

Tu twong quan la gi ?

Trong md hinh hoi qui tuyén tinh cé dién, gia
dinh rang khong co tuong quan gilra cac sai
s0 ngau nhién u;, nghia la:

cov(u, u) =0 (i#])
Tuy nhién trong thuc t& c6 thé xay ra_ hién
twong ma sai sd cua cac quan sat lai phu
thudc nhau, nghia la:

cov(u, u) =0 (i#])
Khi d6 xay ra hién tugng tu twong quan.
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BAN CHAT

+ Su twong quan xay ra déi voi nhimg quan sat
theo khéng gian goi 1a “tw twong quan khong
gian”.

« Sy tuong quan xay ra dbi véi nhilmg quan sat
theo chuobi thoi gian goi la “tw twong quan
thoi gian”.

711/2014 TS. Hoang Khac Lich o

Mot sé dang bién thién ciia nhidu theo thoi gian

© .. )

7/1/2014 TS. Hoang Khac Lich

NGUYEN NHAN

Nguyén nhén khach quan:

* Quan tinh: cac chudi thgi gian mang tinh
chu ky, VD: cac chudi so liéu thoi gian vé
GDP, chi s0 gia, san lugng, ty 1¢ that nghiép...

* Hién twong mang nhén: phan (g cta cung cua
ndng san doi voi gia thuong c6 mot khoang tre
vé thoi gian:

_ Qu= it BPrat b

* Do tré: ti€u dung ¢ thoi ky hién tai phu thude
vao thu nhap va chi tiéu tiéu dung ¢ thoi ky
trude d6: C = By + Byl + BsCyy + Uy
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NGUYEN NHAN

Nguyén nhan chi quan

*  Hiéu chinh s li¢u: do viéc “lam tron” s0 li¢u
— loai bé nhitng quan sat “gai goc”.

+ Sai léch do lap md hinh: bd sot bién,
dang ham sai.

+  Phép ndi suy va ngoai suy sb lidu

711/2014 TS. Hoang Khac Lich Y

HAU QUA CUA TU TUONG QUAN

Ap dung OLS thi s& c6 cac hau qua:

» Cac udc lugng khong chéch nhung khong hi¢u
qua (vi phuong sai khong nho nhat)

* Phuong sai cia cic udc lugng la cac udc
luong chéch, vi vay cac ki€ém dinh t va F
khong con hiéu qua.
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HAU QUA CUA TU TUONG QUAN

A2 \ 7 A 5
* 6° laude lugng chéch cla 62

* R2 ciia miu 1a u6c luong chéch (dudi) cia R2
tong thé

+ Cac du bao v& Y khong chinh xac
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CACH PHAT HIEN TU TUONG QUAN

Do thi

* Chay OLS cho mé hinh gdc va thu thap e,. V&
duong e, theo thoi gian. Hinh anh cua e, c6
thé cung cip nhimg goi ¥ v& su tu tuong

quan.
71172014 TS. Hoang Khac Lich "‘

(e) Khong co tu twong quan
uj, €

Ui, & o
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DUNG KIEM PINH D CUA DURBIN-WATSON

* Théng ké d ciia Durbin — Watson
d= Z(ei _ei—l)z
e
€€y

+ Khin dal6n thi d~ 2(1-p) véi p =355

do-1<p<1, nén0<=d<=4:
o p =-1=>d=4: tu twvong quan hoan hao am
o p =0=>d =2: khong co tu trong quan
o p=1=>d=0: tu twong quan hoan hao duong
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DUNG KIEM BPINH D CUA DURBIN-WATSON

Bang théng ké Durbin cho gia tri t6i han dy, va d, dua
vio 3 tham sé:

a:  muc y nghia
k’: b bién doc lap ctia m hinh
n:  séquan sat

Co tw Khéngcod  khan

twong | Khong tw twong quyétg Cotw
quan quyétdinh | quanbac | gioh twong
dwong |duoc nhat duoc quan am
0 d. d, 2 4d, 4d, 4

711/2014 TS. Hoang Khac Lich

DUNG KIEM PINH D CUA DURBIN-WATSON

+ Cac buéc thwe hién kiém dinh d cia Durbin
— Watson:

1. Chay mo hinh OLS va thu thap phan sai s6 e,.

2. Tinh d theo cong thuc trén.

3. V6i ¢& mau n va s bién giai thich k, tim gia
tri tra bang d,_va dy,.

4. Dya vao cac quy tic kiém dinh trén dé ra két
luan.

7/1/2014 TS. Hoang Khac Lich =

DUNG KIEM PINH D CUA DURBIN-WATSON

* Néu d thudc ving chua quyét dinh, st dung
quy tic kiém dinh cai bién:

1. Hyp=0;H;:p>0

Néu d < d, : bac bo H, va chdp nhan H, (véi

muc y nghia o), nghia 13 c6 tu twong quan

duong.
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DUNG KIEM BPINH D CUA DURBIN-WATSON

2.Hy:p=0;Hy:p<0
Néud >4 -d, : bac bo H, va chip nhan H, (voi
muc y nghia o), nghia la cé ty twong quan am.

Khéng c6 ty twong quan am Co tw twong quan &m

4-dy,

71172014 TS. Hoang Khac Lich -

DUNG KIEM PINH D CUA DURBIN-WATSON

3. Hyp=0;H;:p#0

Néu d <d, hodc d > 4 - d, : bac bo H, va chép
nhan H; (voi mac y nghia 2a), nghia la co tu
twong quan (am hodc duong).

C6 tw twong quan Khong co tw C6 tw twong quan
duong twong quan am
d, 4-d,,
Lz TS. Hoang Khéc Lich 7

DUNG KIEM PINH D CUA DURBIN-WATSON

> Luu y khi 4p dung kiém dinh d:
1. M6 hinh héi quy phai cé hé sé chan.
2. Cac sai s6 ngdu nhién c¢é tvong quan béc
nhat:

i Up = pUpq + & o
3. Mb hinh héi quy khéng c6 chira bién tré
\ ’
4. Khéng c6 quan sat bj thieu (missing).
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DUNG KIEM DINH BREUSCH — GODFREY (BG)

* Xét mo hinh:

Yi= Byt BoX+u (8.1)

Ue= Pl * Polhp + e F Pl Yy
* Kiém dinh gia thiét
Hopi=p,=...=p, = 0, c6 nghia la khf)ng’t(;)n
tai tu twong quan o bat ky bac nao trong so tu
bac 1 den bac p.

712014 TS. Hoang Khac Lich 1

DUNG KIEM DINH BREUSCH — GODFREY (BG)

* Budc 1: Udc lugng (8.1) bang OLS, tim phin du
et

+ Budc 2: Dung OLS dé wdc lugng mé hinh

€ = By + X+ pr€uy + Pt .+ PRyt &

tir day thu duoc R2.

* Budc 3: voi n du 1on, (n-p)R? c6 phan phdi xap xi
x2(p) voi p 1a bac twong quan.

- Néu (n-p)R? > »2,(p): Bac bo Hy, nghia 1a co tu

tuwong quan it nhat & mot bac nao do.

- Néu (n-p)R? < y2,(p): Chap nhén H,, nghia Ia

khong c6 ty twong quan.

7/1/2014 TS. Hoang Khac Lich 0

DUNG KIEM DINH BREUSCH — GODFREY (BG)

Kiém dinh BG c6 dic diém:

> Ap dung cho mau c6 kich thuéc 16n

> Ap dung cho mé hinh ¢c6 bién doc lap c6 dang
Yt_} Yig ’

»Kiém dinh duogc bac twong quan bat ky
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KHAC PHUC

* Cac budc tién hanh
1) Ué6c lugng gia tri p

2) Dung gi trj p vira dugc wdc lwong dé chuyén
d6i mo hinh hdi quy

711/2014 TS. Hoang Khac Lich

KHAC PHUC

1. Trwomg hop da biét ciu tric cia tw twong
quan: Phuong phap GLS:
* Uy tw hoi quy bac p, AR(p)
Up = Pallea T Pl + .o+ Pl + Vi
véi p: hé sé tu twong quan; | pl <1
« Gia st u, tu hoi qui bac nhat AR(1)
Up = pUiq + € 0
€. sai sO ngau nhién (nhiéu trang), théa man
nhiing gia dinh ctia OLS:
E(e) = 0; Var(e) = 0,2 Cov(e, e.s) =0

7/1/2014 TS. Hoang Khac Lich o

KHAC PHUC

Xét mo hinh hai bién:
N Eot Bxi+tu  (82)

Néu (8.2) dang véi t thi cling ding vait— 1
Yer =0 F BuXeo1t Ugoq (8.3)

Nhan hai vé cua (8.3) vai p
PYr1 = POy + pPiXq ¥ pUp.q (8.4)

Trir (8.2) cho (8.4)

Vi PYeq = 0q(1-p) +Bq (X - pX;_4) + (Ug- pUy_q)

=oq(1-p) +Bq (X pX¢_4) T & (8.5)
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KHAC PHUC

(8.5) goi la phuong trinh sai phan tGng quat
bat: o =0y (1-p)

Bi* =By

Ve = Ve PYe

X" = Xm pXy g
Khi d6 (8.5) thanh

Vi = agt Bt e (8.5%)

711/2014 TS. Hoang Khac Lich

KHAC PHUC

Vi e, thod man céc gia dinh cua phuong phap
OLS nén cac udce lugng tim dugce 1a BLUE

« Phuong trinh hdi qui 8.5* duoc goi 1a phuong
trinh sai phan tong quat (Generalized Least
Square — GLS).

« Dé tranh mét mat mot quan sat, quan sat dau
clia y va X dugc bién ddi nhur sau:

Y, =Yil-p N

7/1/2014 TS. Hoang Khac Lich 6

Truong hop p chua biét

Phirong phap sai phan cap 1
*Néu p = 1, thay vao phuong trinh sai phan
tong quat (8.5)
Yo Yeo1 = Ba(e— X o) + (U — U _y)
=B —x_1) + &

Hay: AY, =B A X+ g (8.6)
(8.6) phuong trinh sai phan cap 1
A toan tir sai phan cap 1

Str dung mé hinh hoéi qui qua gbc toa do dé udc
luong hoi qui (8.6)
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PHUGNG PHAP SAI PHAN CAP 1

Gia sir mé hinh ban dau
Yo = oyt X + Bty 8.7)
Trong do
t  bién xu thé
U, theo mé hinh tw hdi qui bac nhat
2‘8h171§ hién phép bién ddi sai phan cép 1 dbi véi

AY, = B1AX + B, + &
trong do: AY, =Y, —VY;_1
Axt =X — X1

712014 TS. Hoang Khac Lich &

PHUGNG PHAP SAI PHAN CAP 1

:Néu p = -1, thay vao phuong trinh sai phan
tong quat (8.5)

Vet Veo1= 205 + Bi(X+ X q) +&

Hay: .
itV X+Xy & (x
Lo+ ++
S AT ()
M6 hinh * goi 1a md hinh hdi qui trung binh
truot.
7/1/2014 TS. Hoang Khac Lich o

Ubc luong p dua trén thong ké d-Durbin-Watson

d=~20-p) hy p=1-5

Dbi v6i cac miu nho co thé sir dung théng ké d
cai bién ctia Theil — Nagar.
n?(1-d/2)+k?

n®—k?

b=

Dung gié tri p vira duge uéc lugng dé chuyén
d6i s0 liéu nhu m6 hinh 8.5
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Thu tuc 1ap Cochrance — Orcutt dé€ udc luong p

7/1/2014

Gia stt ¢6 mé hinh hai bién

Yi = oy ByX + U ) (8.8)
M6 hinh u, ty trong quan bac nhat AR(1)
U =pl o +8& (8.9)

Céc budc ude lugng p

Budc 1: Udc lwgng md hinh (8.8) bang
phuong phap OLS va thu duoc cac phan duw

€.

712014 TS. Hoang Khac Lich 31

Tha tuc I&p Cochrance — Orcutt d€ wdc luvgng p

Bude 2: Str dung céc phan du dé ude lugng hdi

qul:
€ = ﬁet—1 +Vi (810)

Do e, 1a udc luong vimg cua u, thuc nén udc
lugng p co thé thay cho p thuc.
Budc 3: Str dung p thu duoe tir (8.10) dé udce

lugng phuong trinh sai phan tong quat (8.5)
Yt _ﬁYt—l = al(l_/s) +ﬁ1(xt _ﬁxt—l) + (ut _//\1-"171)

Hay y* = o™ + By*x* +v, (8.11)

7/1/2014 TS. Hoang Khac Lich =2

Thu tuc Iap Cochrance — Orcutt d€ udc luong p

Budc 4: Vi chua biét 2 thu dugc tir (8.10) ¢

phai la u6c lugng tot nhat clia p hay khong nén thé
gia tri wéc lugng cua oy * va B,* tir (8.11) vao hoi
qui goc (8.8) va dugc cac phan du moi e*:

e* =Y — (o™ + Br* X)) (8.12)
U'6c lugng phuong trinh hoi qui twong tw vai (8.10)

e =pe, w619

(8.13) la udc lugng vong 2 cua p.

Thu tuc nay tiép tuc cho dén khi cac uéc lugng ké
tiep nhau cua p khac nhau mot luong rat nho,
chang han nh6 hon 0,05 hogc 0,005.
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Phurong phép Durbin — Watson 2 budc dé wdce lugng p

Viét lai phuong trinh sai phan téng quat

Ve = oq(l-p) + By X — pPiX_1 + pYi_1 t &

(8.14)

Thii tuc Durbin — Watson 2 budc dé ude lwong p:

Budc 1.

1. Hbi qui (8.14) y, theo x, X, ; vay, ;

2. Xem gia trj udc lugng hé s6 hoi qui caa y, ,
(= p) l1a ude lugng cia p

712014 TS. Hoang Khac Lich e

Phurong phép Durbin — Watson 2 budc dé wéc lrgng p

Budc 2: Sau khi thu duge o |, thay
Yo =Y AV X =% — DXy

va uéc luong hdi qui (8.5%) véi cdc bién da
dugc bién doi nhu trén.
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