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No1 dung
1. Phuong sai thay doi 14 gi?
2. Hau qua cua phuong sai thay d6i?
3. Lam sao dé phat hién?

4. Cé&c bién phap khac phuc?
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Phuong sai thay doi la gi?
J Y= P+ fr Xyt B Xt A B X + U
0 Gia thiét phuong sai bang nhau ctia md hinh CLRM
0 Phuong sai thay doi

Var(Y; 1X;) = Var(u; 1X;)=E(u%) = o2, (i=1-n)
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BANG 11.1

Mii¢ Iviong lao dong (USD) trong cac nganh cong nghiép ché tao sin pham khong liu bén theo quy mé lao déng ciia doanh nghiép, 1983
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Qui mé lao dong (s6 cong nhén trung binh)

Nganh cong nghiep 14 59 1019 2049 5099 100-249 250.499 500999  1000.2499
Thic phim v cdc sqn phim tuidng tu 2994 3295 3565 3907 4139 4486 4676 4968 5342
$4n phim thudc 14 L7210 2057 333 3320 2980 2848 3072 2969 3822
$4n phim dét 3600 3657 3674 3437 3340 333 3225 3163 3168
May mic vi cdc sin phim lién quan 3494 3787 35333 3215 3030 283 2750 2967 3433
Gidy vi cdc sdn phim tif gb 3498 38347 3913 413 4445 488 5132 531 5326
In vi xuit bin 3ell 4206 4695 5083 5301 5269 3182 5395 5532
Héa chdt vi cdc sin phim tutdng ti 3875 4660 4930 5005 5114 5248 5630 5870 5876
$in phim diu i vi than 4616 5181 5317 5337 5421 5710 6316 6435 6347
$4n phim cao su vi nhita 3538 3984 4014 4287 4221 4539 4721 4905 348l
Da vi sin phim tif da 3016 319 3149 3317 3414 354 3177 336 4.067
Luidng lao dong trung binh 33% 387 4013 4014 4146 4241 4387 4338 4843
D6 léch chuin 437 814 7278 8051 9299 10806 12432 13077 11123
Ning suit trung binh 935 858 792 8275 8389 9418 9795 10281 11730
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Nguon: The Census of Manufacturers (Tong diéu tra ngAnh cong nghiép ch# tao, B6 Thiidng mai Hoa Ky, 1958 (d3 tinh todn),




Phuong sai thay doi 14 gi (tt)
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Phuong sai bang nhau

Density
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Density

Phuong sai thay doi
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Nguyén nhan ctia phuong sai thay doi la gi?

2 M6 hinh hoc tap sai lam.

QK5 thuat thu thap so liéu.

0 Do céc yéu to tach biét (outliers).

0 Mot s6 bién X quan trong bi loai bo trong md hinh.

0 Phuong sai thay doi thudng xuat hién trong cac so liéu chéo.
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U6c lugng ctia OLS khi cO phuong sai thay doi

AYi=p61+ 6, X+

-,

[, ¢06 phai 13 u6c luong tuyén tinh khong thién 1ech t5t nhat?
132 la uéc luong tuyén tinh khdng chéch nhung nd khéng phai tot

nhat (nghia 1a phuong sai ctia n6 khong phai la nhé nhat).
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U6c lugng ctia OLS khi cO phuong sai thay doi

= Trong trudong hop phuong sai bang nhau

2

A o
var(p3,) = v

= Trong truong hop phuong sai thay doi

X0’
(2x)’

var(,) =
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0 Khi cO phuong sai thay d6i néu van sir dung OLS thi nhitng

(-

Hau qua str dung OLS khi c6 phuong sai thay doi

két luan hay su suy dién tir qua trinh kiém dinh théng

thuong c6 thé dan dén sy sai lam.

Do var(3,°"°)>var(3,°"°)

HOLS HGLS*
o se(B0) T se()
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Phuong phap GLS (Generalized Least Square)
Gia su chung ta co PRF
Yi:ﬂl +182X1+”1-

Y, = :B1X01 + :Bin T u

Z=ﬁ[i)+ﬁ[§]+[i]

Yi* = ﬁl*xgi T ,Bz*xi* T ui*
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Phuong phap GLS

var (e) = E()? = E (”‘)

E'{u2]

I

— ()

G’E

=1

var (B;) = L

(Zwi) (EwiX7) — (X wi
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Phuong phap GLS
- Yi:lB1 +132X1+”1-

Cho B =1, B, =1,vau; ~ N(O, X*%) tinh Y; (PP Monte Carlo)

v g - . 3 A
Sai 50 chuan cua f, Sai 50 chuan cua f,

Gidtiez OLS  OLS,. GLS OLS  OLS.. GLS

0,5 0,164 0,134 0,110 0,285 0277 0,243
10 0,142 0,101 0048 0,246 0,247 0,173
2,0 0,116 0,074 00073 0,200 0,220 0,109
30 0,100 0,064 00013 0,173 0,206 0,056
4,0 0,089 0,059 00003 0,154 0,195 0,017

Chii 1z OLS,., c6 nghia 13 OLS cé tinh t8i phnfdng sai thay doi.
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Lam thé nao phat hién phuong sai thay do6i?
O Phuong phap do thi
= Xem moi quan hé gitta 02 va Y,

= Do khong quan séat dugc o2, nén ching ta cd thé nghién ctu
~2
ui

A2
- Ui duoc tinh tir viec hdi quy md hinh uée luong véi gia thiét

khong c6 phuong sai thay doi va quan sat xem chdng ¢ mau
hinh hé thong khong?
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Cac mau hinh gia thiét cua phan du binh phuong uéc lugng
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Cac mau hinh gia thiét cua phan du binh phuong uéc lugng
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Kiém dinh phuong sai thay doi

JPhuong phap chinh thirc

1) Kiém dinh Breusch-Pagan-Godfrey
«  Gia thiét
Y =0+ 0o X+ [ X + U

Giz =a,+a,l, +..+a, L. . +V.

« Hy: a,= 03=...= a,,=0 = 02= 0, (phuong sai bang

nhau)
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Kiém dinh phuong sai thay doi (tt)

2) Kiém dinh Glejser

= Gia thiét:

U, | = o, + o, X, + Vv,
O, | —m o, + o, /X, + Vv,
~ o
u, | — <, + = \/;

i
~ 1 .
U, :\/a1+a2xi —+ \/,
U, =\/a1—|—a2xi2 —+ \/;

= Hy: 0,=0 = ¢%4= a, (phuong sai bang nhau)
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3) Kiém dinh Harvey-Godfrey

0 Gia thiét
Y, =0+, X, + ;X5 +U,
InN(c?)=a, +a,Z,, +.... -+ Z_. +V.

OHy: a,=0,=...= 0,=0 = In(02) = a, (phwong sai bang nhau)

@ GV. Pinh Cong Khai - FETP- Kinh té luong (mg dung




Kiém dinh phuong sai thay doi

4) Kiém dinh Park

«  Gia thiét:

o’ =0c°X"e"
Inc? =Inc’ +aln X, +v,

A2
Ind” =, +a,In X, +V.
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0 Cac bude kiém dinh
i) Udc luong bang OLS, tinh
ii) Thuc hién hoi quy phu
U° =, +a, 2, +.....+ o Z.; +V,
0. =, +a,Z,, +.....+ 2., +V.
INn(U) =, +a,Z,, +.....+a, Z_; +V,
iii) V&i Hy: khdng c6 phuong sai thay doi
LM =NR,,," ~asy Aar v6i bic tr do bing voi s6 bién doc 1ap
= Néu nR2 vuot gia tri Chi-binh phuong tdi han véi mic ¥ nghia
da chon (vd la 5%) hay p-value < 5%, ta bac bo H,
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Lam thé nao phat hién phuong sai thay doi (tt)

5) Kiém dinh Goldfeld-Quandt

= Gia thiét: H,: Khong c6 phuong sai thay doi
Yi =0+ X + U
O'iz = o°X i2
= Cé&c budc kiém dinh
i Sap thu ty tir thap dén cao c4c quan sat theo céc gia tri X

ii. Loai bo c quan sat ¢ giira, va chia (n-c) quan sat con lai thanh

2 nhém bang nhau
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iii) Thict 1ap hoi quy OLS cho 2 nhém, tinh RSS, va RSS,
trong rng véi bac tu do

[(n-c)/2] -k hoac (n-c-2k)/2

iv) Tinh ty 18
o _Rss, /df
RSS, / df

Néu u; ¢6 phan phdi chuan va phuong sai bang nhau thi A tuan
theo phan phoi F véi bac tu do tir so va mau so [(n-¢)/2] —k hay
(n-c-2k)/2
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> Néeu A1>F; 1., tai mire y nghia chon trwéc thi bac bo gia
thiét phwong sai khong thay doi (tirc 13, ton tai kha nang cé
phwong sai thay doi)

= Chu y: Nang lwc kiém dinh tuy thudc vao viéc chon c.
C&» mau n=30 =» c=8 (4 theo Judge et al)

Co mau n=60 =» c=16 (10 theo Judge et al)
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6) Kiém dinh White

0 Gia thiét (cac bién doc 1ap dong thoi gay ra phuong sai thay doi)
Yi =0+ G, X + 3 Xy + U
ol =a, + o, X, + o Xy Fa, X o X e +ag X, X, +V

O Hy: 0,= a3=...= a,,=0 = 2= a, (phuong sai bang nhau)

0 Céc buéc kiém dinh

. Ubc luong bang OLS, tinh
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ii) Thuc hién hoi quy phu

Giz =+, X, + o X, +054X22i +055X§i +a X, Xy +V
1) Vé&i Hy ta co

nthp2 T asy /131‘
v6i bac tu do bang vai sO bién doc 1ap (vd: df=5)

= Néu nR2 vuot gia tri Chi-binh phuong ti han véi muc ¥ nghia
da chon hoic p-value < 5%, ta bac bo H, va két luan rang cé
phuong sai thay doi.
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Céac bién phap khic phuc

1) Néu g? biét truéc:

M hinh ban dau
Y =06 + /[, X+,
= Duing PP binh phuong t6i thiéu ¢6 trong s6 (WLS)

L () A+

O; O; o O;

£ = S EW) =—50” =1
loF o o,
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2) Néu 0 chua biét

Giathict1: E@f) = o X?
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- Bién doi mo6 hinh goc

Y; B U;
= + [, +—
X; X, & X,
u; 1
E(H)?=—5EU?)=0"
(Xi) z =)

Muoén tré lai mo hinh ban dau phai nhan phuong trinh dau

cho X,
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Gia thiét 2:

E(u’) =oc°X,
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2 Bién d6i md hinh gbc

Y. B U
R BTN
E( ) _iE(u2 =0

Muoén trd lai mo hinh ban dau phai nhan phuong trinh dau cho
(Xi)llz
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= Gia thiét 3: E(uiZ) _ GZ[E(Yi )]2

2 Bién d6i md hinh gbc

Yi IB ,8 ui
ECY,)  E(Y,) 2E(Y) E(Y))

E(Y;) zYi :/81"‘,82

E( ui )2: 1 - E(U-Z)ZGZ

ECY)”  E(Y) |

Muoén trd lai mé hinh ban dau phai nhan phuong trinh dau cho
E(Y:)
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= Gia thiét 4:
=St dung

InY, = g, + £, In X. +u.
thay vi
Y. =0+ 6, In X, +u.

= Cé&c bién phap khic phuc HET theo céc kiém dinh & trén
(xem Ramanathan, Chuong 8, trang 360-362).

@ GV. Pinh Cong Khai - FETP- Kinh té luong (mg dung




