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Phuong sai thay doi (Heteroscedasticity)
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Noi dung
1. Phuong sai thay d6i la gi?
2. Hau qua cua phuong sai thay d6i?
3. Lam sao dé phat hién?

4. Céc bién phap khic phuc?
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Phuong sai thay doi 1a gi?

O Yi=Bo+ B X+ B Xyt F B Xy + U

O Gia thiét phuong sai bang nhau caa md hinh CLRM

Var(Y; 1X;) = Var(u; 1X;)= E(u%) = 62 (i=1-n)
O Phuong sai thay doi
Var(Y; 1X;) = Var(u; 1X)= E(u?) = 02 (i=1-n)
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Phuong sai thay doi

Density

Sav mgs Y
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Nguyén nhan cta phuong sai thay doi 1a gi?

2 M6 hinh hoc tap sai lam.

0Ky thuat thu thap sd liéu.

0 Do céc yéu t6 tach biét (outliers).

0 Mot sb bién X quan trong bi loai bo trong mé hinh.

0 Phuong sai thay ddi thuong xuat hién trong céc sb liéu chéo.
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Va

BANG 11.1

\

Mifc Iiong lao déng (USD) trong cc nganh cdng nghiép ché tao sin phém khéng liu bén theo quy mé ko ddng cia doanh nghiép, 1985

Qui mé lao dong (s6 céng nhén trung binh)

Nganh cdng nghiép 14 59 1019 2049 5099 100.249  250.499  500.999  1000.2499
Thye philm vi cic sin phim tidng by 2994 3205 3565 3907 4189 4486 4676 4968 5342
Sin phim thudc 2 L7200 2057 336 33200 2980 2848 3072 299 3822
San phim dét 3600 3637 3674 3437 330 333 325 3163 3168
May mic vi cdc sin phim lién quan 3494 3787 3533 3215 3030 283 2730 297 3433
Gidy v céc sin phim tf gb 3498 3847 3913 4135 4445 4885 5132 5342 5326
Invi xuit bin el 4206 4695 5083 5301 5260 3182 5305 5552
Hoéa chitva cdc s3n phim tidng fi 3875 4660 4930 5005 514 5248 5630 5870 5876
Sin phim diu Ifa vi than 4616 5181 5317 5337 5421 5710 6316 6435 6347
Sin phim cao su v nhyfa 3538 3984 4014 4287 4221 4539 4721 4905 5481
Da vi s3n phim tif da 3016 319 3149 3317 3414 323 3171 336 4007
Ludng lao dong trung binh 339 3787 4013 4014 4146 4241 4387 45 4843
P léch chudn 437 8514 7278 8051 9299 10806 12432 13077 11123
Ning suit trung binh 933 85 792 8275 B389 9418 95 10281 11750

Nguén: The Census of Manufacturers (Téng diu tra nganh cong nghiép ché tao, BS Tnidng mai Hoa K, 1958 (d3 tinh todn),
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Uédc lugng ctiia OLS khi ¢ phuong sai thay doi
QYi=B+ B Xty
= /3, ¢6 phai 12 udc luong tuyén tinh khong thién lech tét nhat?

« Trong truong hop phuong sai bang nhau
~ 0'2
var(f,) = Z_X,z

= Trong trudng hop phuong sai thay do6i

ZX O'
var(f3,) = =)
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\

/
Q :82 la udc lwong tuyén tinh khong thién 1éch, nhung nd
khong phai tot nhat (nghia 1a phuong sai ciia né khéng phai

la nho nhat).
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4 N
Hau qua str dung OLS khi c6 phuong sai thay d6i
0 Khi c6 phuong sai thay doi néu van str dung OLS thi nhimng
két luan hay su suy dién tir qué trinh kiém dinh théng

thuong c6 thé dan dén sy sai 1am.

Do var(s,) > var(s,)
toLs _ 5 <tOLs _ B

Pse(B) P se(fy)
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4 N
Phuong phap GLS (Generalized Least Square)

Gia su ching ta co PRF
Y,=p + BX ty,

Y, = Xy + BoX, oy,

Y, Xy X U;
—=p5 B, |+
Oi 0 0 Oi

Y= B Xa B XS+
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var (u; ) = E(u;)?

var (f,) =

Phuong phap GLS
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(L wi)(EwiX?) — (ZwiXi)®

Phuong phap GLS

QY,=8+BX +uy

Cho B, =1, B, =1, vau; ~ N(0, X%) (PP Monte Carlo)

o 2 e
Sal 56 chuan cua

o = o
Sai s6 chuin cia £,

Giitiz OLS  OLS,, GLS OLS  OLS,, GLS
0.5 0164 0134 0110 0285 0277 0243
1,0 0,142 0101 0048 0246 0247 0173
2,0 0,116 0074 00073 0200 0220 0,109
3,0 0,100 0064 00013 0173 0206 0036
40 0,089 0059 00003 0154 0195 0017

©
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Chii : OLS,, c6 nghia 13 OLS cé tinh tdi pndng sai thay déi.
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Lam thé nao phét hién phuong sai thay d6i?
O Phuong phép do thi

= Do khdng quan sat duoc o2 nén ching ta co thé nghién ciru

l'j _2

1

= 4° duoc tinh tir viéc hdi quy mo hinh udc luong véi gia thidt
khéng ¢ phuong sai thay doi va quan sat xem chlng c6 mau
hinh hé thong khong?
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Céc mau hinh gia thiét ctia phan du binh phuong wéc luong
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a N

Céc mau hinh gia thiét ctia phan du binh phuong wéc luong
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Kiém dinh phuong sai thay doi
dPhuong phap chinh thic

1) Kiém dinh Park

= Gia thiét:
o’ =c’X/e"
2 2
Ino”=Inc”+ FIn X, +v,
ING> =a+BIn X, +v,

= Néu /éc() y nghia théng ké =» c¢6 phuong sai thay do6i
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Lam thé nao phét hién phuong sai thay doi (tt)

2) Kiém dinh Glejser

= Gia thiét:
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\

Lam thé ndo phat hién phuong sai thay doi (tt)

3) Kiém dinh Goldfeld-Quandt

= Gia thiét: Hy: Khong c6 phuong sai thay doi
Y, =6+ B X, +u;
O'i2 =oc?X i2
= Cac budc kiém dinh
i, Sap thu ty tir thip dén cao cac quan sét theo céc gia tri X

ii. Loai bo ¢ quan sat ¢ gitra, va chia (n-c) quan sat con lai thanh
2 nhém bang nhau
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iii) Thiét 1ap hoi quy OLS cho 2 nhdm, tinh RSS1 va RSS2
tuong tmg vai bac tu do
[(n-c)2] -k  va (n-c-2K)/2
iv) Tinh ty 1¢
_ RSS, /df
RSS, / df
Néu u; c6 phan phdi chuan va phuong sai bang nhau thi A tuan

theo phan phdi F vai bac ty do tir s6 va miu s6 [(n-c)/2] —k va
(n-c-2k)/2
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< Néu A>F ., tai mirc y nghia chon trudc thi bac bé gia
thiét phwong sai khéng thay doi (tirc 13, ton tai kha nang c6
phwong sai thay doi)

= Chd y: Nang luc ki€ém dinh tuy thudc vao viéc chon c.
C& mau n=30 =» c=8 (4 theo Judge et al)

C& mau n=60 =» c=16 (10 theo Judge et al)
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4) Kiém dinh Breusch-Pagan-Godfrey

0 Kiém dinh Goldfeld-Quandt phu thudc vao viéc chon ¢ va X
0 Gia thiét

Y. =6+ X, ...+ L X +U

ol =+, 2y .t a2+,
OHy: 0,= 03=...= 0,,=0 = 0= a, (phuong sai bang nhau)
0 Cac budce kiém dinh

i.  Uéc lugng bang OLS, tinh U,
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~2 a2
i)Tmh @ =Z47/n
L, A2 ~2
iii) Tinh p, =U. | o
iv) Thyc hién héi quy D=0y + &2y +ot L HV,
V) Tinh 1
® =—ESS
2
Néu u; c6 phan phdi chuan va phuong sai bang nhau va c& mau
tang v0 han thi @ ~,o A% 3 c6 phan phéi Chi-binh
phuong vai bac tu do (m-1).
Néu gi4 tri tinh toan 16n hon gia trj toi han cua Chi-binh

phuong véi mic ¥ nghia da chon =» bac bo H,
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4) Kiém dinh Harvey-Godfrey

0 Gia thiét

Y, =L+ L, X, + e X, + U,

In(c?) =, +a,Z,; +.... v+, Z,; +V,
OHy: a,= 03=...= a,=0 = In(6?)= a, (phuong sai bang nhau)
0 Cac budc kiém dinh

i.  Udc lugng bang OLS, tinh [ji
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i) Thuc hién hdi quy phu

IN(G?) = a, + a2, +oooo v Zi +V,

iii) Voi Hy ta co
2 2
nR asy ﬁ‘df
v6i bac ty do bang véi s6 bién doc lap

= Néu nR? vuot gia tri Chi-binh phwong t6i han v6i mirc ¥ nghia da chon, ta
bac bo H, va két ludn rang ¢ phuong sai thay doi
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5) Kiém dinh White

0 Gia thiét

Yi =B+ B Xy + By X5 + U

OF =y + 0, Xy + 0 Xy + 0, X5 + @ X+ X Xy +V,
OHy: a,= 03=...= a,=0 = ¢2;= a, (phuong sai bang nhau)
0 Céc bude kiém dinh

i Ubc luong bang OLS, tinh U,
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i) Thuc hién hdi quy phu

07 = o + 0, X5+ Xy + X o + o X2 + o X Xy +V.

iii) Voi Hy ta co
2 2
nR asy ﬁ‘df
v6i bac ty do bang véi s6 bién doc lap (df=5)

= Néu nR? vuot gia tri Chi-binh phwong t6i han v6i mirc ¥ nghia da chon, ta
bac bo H, va két ludn rang ¢ phuong sai thay doi
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i) Thue hién hdi quy phu

iii) Vi Hy taco
2 2
nR asy /’i‘df
v6i bac ty do bang véi s6 bién doc lap (df=5)

= Néu nR2 vuot gia tri Chi-binh phuong t6i han v6i mirc ¥ nghia da chon, ta
bac bo H, va két luan rang c6 phuong sai thay doi
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CAc bién phép khic phuc
1) Néu a2 biét trude:

= Dung PP binh phuong téi thiéu c6 trong s6 (WLS)
Y' * 1 * X u
— =L () + L)+ ()
Oj Oj O; Oj

2) Néu 02 chua biét
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a?

Gia thlét 1: E(uiz) = O_inz
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FETP- Kinh té lugng (g dung

- Bién d6i mo6 hinh gbc

Yo _ b/
! — L _|__
X, X, P X,

(—)

cho X;
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Mubn tré lai mé hinh ban dau phai nhan phuong trinh dau
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Gia thiét 2: E@) =o?X;
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- Bién d6i md hinh gbc

Y.
R
U 2 1 2 2
—) ' =—EWU)=0
\/Yi) X (u’)
Mubn tré lai mé hinh ban dau phai nhan phuong trinh dau cho
(X2

E(
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= Gia thiét 3: E(uiZ) _ O'Z[E(Yi )]2

= Bién d6i md hinh gbc

Yi _ ,81 +,32 Xi + U;
ECY)  E() ECY;)) EM)
E(Y) =Y, = B+ B X

1 Eu’)=c

Ui 2
“Ev) “EMy

2

Mudn tré lai mé hinh ban dau phai nhan phuong trinh dau cho
E(Y3)
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= Gia thiét 4:
= Su dung

InY, =6, + 5, In X, +u,
thay vi
Y=+ B, In X, +u
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