Chuong 6 ,
Phucng sai cua sai so thay doi
(Heteroskedasticity)



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/’X3/) -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 Vﬂ,l,ﬂ.z,ﬂ,3?‘:(0,0,0)




Sai sO thuan nhat

Density




Sai sO thay doi

Density




6.1. Ng,uyén nhan cua phucng sai sai sO
thay doi.

= Do ban chat van dé kinh t€, vi du trong nghlen cu’u tiéu
dung, nguai glau cO thé chon ti€éu nhiéu tién vao cac muc
tieu dung xa xi, nhung ngudi ngheo thi khong nhu thé.
= Trong cac nghién cliu, cac cdng ty IGn co thé cé nhiéu lua
chon khac hon cong ty be.
= Do kinh nghiém lam gidm bdt sai s6 chang han 10i danh
may cang ngay cang giam.
= Cac van dé vé mo hinh
= BO sét bién
= Ki thuat x(r ky so liéu
= Dang ham sai



6.2. UGc lugng OLS khi phuang sai cua
sai sO thay doi.

= Khi xem xét tac dong clia PSSS thay doi,
chung ta phai phan biét gilra tac dong lén
trung binh (tinh chéch) va phudng sai (tinh
hiéu qua).
= K&t qua chung la:
= PSSS thay doi khéng co tac ddng Ién trung binh
cua cac udc lugng.

= PSSS thay doi lam thay doi phuong sai cla cac
udc lugng (Kd T va F khong tin cay nira).



= Xét mo hinh Y,=B,+p,X.+u,
= Gia sir E(x) =, cOn cac gia thiét khac cua
CLRM van théa man. Ta co

g, 2 Xi¥i
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ny XV, -Y XV F
ny X2 — (Y X;)?

2,2
. VA var(fy) = 25 a
(X x7)

= Dé dang chirng minh B2 van 13 UL tuyén
tinh, khong chéch cua B,. Co hieu qua ko?



6.3. Phuong phap binh phuong nho nhat
tdng quat

1. Phuang phap binh phuong c6 trong so
= Xét mo hinh Y,=B,+B,X+u; v8i var (&) = o
= Phucng phap binh phucng nho nhat co
trong s6 la cuc tiéu tdng binh phucng cac
phan du co trong so:
Zw,;.-f.rf — Zw,'l.’}’? — B = A X))
VOi w; = LE

I:Iz'

= Dao ham bac hai theo &, £
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= Ta nhan dugc
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2. Phuang phap binh phuong nho nhat tong
quat

= TUC la Y,;=BXq+B,X+U, v3i X,=1.

= Gia sU o2 da biét, ta co:

E—ﬁl (xm)+ﬁz(x)+(ﬂ)
£ry o Cry o

= Hay ¥, = 81 Xy, + B2 X +4; t/m CLRM

trong do
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var () = E(u,)* = E ( i)
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]- I . 7 7
= — (o) since E(t ) = o
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= D/N: GLS la phudng phap bién doi cac bién
sO cua mo hinh ban dau vé mo hinh mdi, ¢
do cac gia thiét cua OLS déu dugc thoa
man.



Cac udc lugng GLS 8 , £
« SRF: Y, =Xy +AX +i
Tacuctibu 2 & =) (¥ —AXy —FX)
(e [ -4() ()
= Tim dugc
5 _ (Ew)(EwX¥) - (CwiX)(Twid)
(Zw)(ZwiX?) — (T wiX)’

3wy
(Cw) (o wi XF) — (3 IFjXE}E

, p 2 Chu y - Trong GLS, ta cuc tiéu RSS c6 tong s6
Trong dO Wy — 1 / ':Ij = - WLS la trudng hdp dic biét cta GLS (tu doc).

var [Eg} —



6.4. Phat hién PSSS thay doi

1. Phan tich kinh té

= Can cU vao noi dung kinh té€ cua cac bién s6
co trong moé hinh dé doan nhan kha nang
Xay ra phuong sai cla sai so thay doi.

= Khi lam viéc vdi so liéu chéo, ta dac biét
quan tam dén phuong sai cua sai soO.

2. Dung do thi cua phan du

= Dung OLS udc lugng binh thuong va tinh
dugc phan du tuong Ung e,

= V& d0 thi phan du |e| hoac e?



= VEé do thi phan du
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3. Kiém dinh Park
= TU d0 thi, Park gia thi€t rang o2 phu thudc
X. theo dang ham nao do.
= Dang ham cua Park: o =a2X"e"
hoac Insf =Ilnea? + 8ln X; 4+ v
= Kd H,: PSSS déng déu (B=0)
H,: PSSS thay doi (p=0)
B1: DUng OLS UL ham xuét phat, thu dugc
e,Ine?,InX
B2: Dung OLS UL Ine2=a+BInX.+v.

B3: Kd H,: PSSS dong déu (p=0), H,: PSSS td



4, Kiém dinh Glejser

= Glejser dua ra mot s6 dang ham
;] = F1 + Ba Xy + vy

It ] = B1 + Ba X + vy

) 1

| 245 | =ﬁ]+ﬁEE+VJ

) = B1 + Br—me + Vi
— 1 En._.-"fj ! J

|!:f=!| -.L.-"-.E] -+ ﬁE-E—Fe —+ 17

f | =+ B1 + B2 AT + vy



= Chu ),/: T
- Glejser thudng dliing cho mau I6n.

= Kiém dinh tueng quan hang clia Spearman
(Tu doc)

= Kiém dinh Goldfeld-Quandt (tu doc)
= Kiém dinh Breusch-Pagan-Godfrey (tu’ doc)



5. Kiém dinh White
= Xét MH  Y,=B,+B,X,+B5X5+Uu (1)
B1: UL (1) thu dudc e, e?
B2: UL m6 hinh
e2= a1 + Xy + o3 Xy + s X3, + s X5 + a6 Xoi Xai + vi
Thu dugc R? (2)

(chd y (2) luon phai cé hé so chan)
B3: H,: PSSSdd

H,: PSSStd % %qs=NR2~y %(df)
df=s0 hé so (2) -1

B4: Néu y2..>y2(df) thi bac bo H,,



6. Kiém dinh dua trén bién phu thudc
Pay Ia kiém dinh Koenker-Bassett (KB)

s MH goc |a ¥ =81 + £ Xoi + BaXi + - + X + 1y
= B1: UL mo hinh gbc thu dugc e, 7;
= B2: UL m0 hinh sau e2= 1 +a2(¥)* + v

Thu dugc R?
s Hy: PSSSdd (a,=0)

« H,: PSSStd (0,20)

a) Kd 2 b) Kd F hoac kd t
12 =NR2Z~y2(1) thong thuGng, chu vy:

o G day F(1,n-2)=t%.
%%es>x%(1): Bac bo Hy



6.5. Bién phap khac phuc

= 1. 62 da biét: dung phucong phap WLS, cac
udc lugng tim dugc la BLUE.

= 2. 62 chua biét: Pé thi, Park, Glejser

Gia thiét 1: Var(u)=c2X2.—

= Bién doi mo6 hinh

E By Hy
E—E-F.SE-FE
1 S 2 LAY 2
=Pz +F+vi CO E[L;-J:E(E) = —E (i)



Gia thiét 2: Var(u))=c2%X;

where v; = &; //X; and where X; = (.

22



Gia thiét 3: Var(u;)=c? [E(Y;)]?
ECY)=B;1+BX

Y, A | B X; i
E(Y:y EY) E{F} E(Y:)
1 X,
_E‘(E[E’]) ’EJE{E}Jr ’

= CO thé thay var(v))=c2. Vi E(Y,) chua biét nén
ta dung ¥; = A, + A X; 1a uSc lugng cha E(Y,).
Ta ti€n hanh qua hai budc:

= B1: Chay OLS mo hinh goc thu dugcy: .

¥; . X
« B2: UL £ 7 —ﬂl(ﬂ)+ﬁ:-(5};)+h



Gia thiét 4: Dang ham sai.
= Dinh dang sai cling dan dén PSSStd, nén ta
dinh dang lai dang ham
= CO thé - Dang Cobb-Douglas
- C4 thé dang tuyén tinh
- C6 thé bo sot bién



