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Noi dung
Phuong sai thay doi 1a gi?
Hau qua ctia phuong sai thay d6i?
Lam sao dé phat hién?

Céc bién phap khic phuc?
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Var(Y; 1X;) = Var(u; 1X;)= E(u%) = 62
O Phuong sai thay doi

Var(Y; 1X;) = Var(u; 1X;)= E(u?) = ¢
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O Yi=Bo+ B X+ B Xyt F B Xy + U

Phuong sai thay doi 1a gi?

O Gia thiét phuong sai bang nhau caa md hinh CLRM

(i=1-n)

(i=1-n)

/

=
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BANG 11.1

Mift Iwiong lao déng (USD) trong cc nganh cdng nghiép ché tao sin phém khong lu bén theo quy mé ko djng cia doanh nghiép, 1985
Qui mé lao déng (s céng nhén trung binh)

Nganh cdng nghiep 14 59 1019 2049 5099  100-249 250.499 500.999  1000.2499

Thytc phim vi cdc sqn phim tiidng ty 2994 3205 3565 3907 4189 4486 4676 4968 5342

San phfnl thudc 14 1721 2057 3336 3320 2980 2848 3072 299 3822

San ph?fm dét 3600 3657 3674 3437 3340 3334 325 3163 3168

May mic vi cdc s3n phim lién quan 3494 3781 3533 3215 3030 283 2730 2%7 3433

Gidy vi cic sin phﬁ”mtl‘fg:’) 3498 3847 3913 4135 4445 4885 5132 5342 5326

In vi xudt bin 36l 4206 4695 5083 5300 5269 3182 5395 5532

Héa chit vi cic sin phﬁym tdng tf 3875 4060 4930 5005 514 5248 5630 5870 5876

San phfnl diu 12 vi than 4616 5181 3317 5337 5421 5T10 636 643y 6347

San ph:"fm cao su va nhya 3338 3984 4014 4287 4221 4539 4721 4905 5481

Davasan ph:’fmh‘J'da 3016 3196 3149 3317 3414 324 3177 3346 4067

Ludng [ao dong trong binh 3396 38T 4013 401 4146 4MT 43T AW 43

Do léch chuan 7437 8514 7278 8051 9299 10806 12432 13077 11123

Ning suit trung binh 935 858 792 8275 8389 9418 9795 10281 11750

Ngudn: The Census of Manufacturers (Tong diu tra nginh cong nghiép ché tao, BO Thvtdng mai Hoa Ky, 1958 (@ tinh todn),
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Phuong sai thay doi 1a gi (tt)
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Phuong sai bang nhau

Density
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Phuong sai thay doi

Density

Sav mgs Y
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2 M6 hinh hoc tap sai lam.
Q0K thuat thu thap so lidu.
0 Do céc yéu t6 tach biét (outliers).

0 Mot sb bién X quan trong bi loai bo trong mé hinh.
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Nguyén nhan cta phuong sai thay doi 1a gi?

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

=
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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 ctia né khéng phai

|a nho nhat).
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Va

Do var(f,) > var(s;)

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.

\

QLS — ﬂZ (AELS —
BT se(B) 7 se(B)
GV. Pinh Cong Khai - FETP- Kinh té lugng tmg dung
o J
4 N
Phuong phap GLS (Generalized Least Square)
Gia su ching ta co PRF
Y, =0+ Xty
Y, =[x, t BX
Y, X 0i X U;
—=p + By — |+
G 0 G G
Yi =B X+ B, X+
GV. Pinh Cong Khai - FETP- Kinh té lugng tmg dung
o J
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var (u; ) = E(u;)?

var (f,) =

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

Phuong phap GLS

QY=g+ BX +u

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

©

Chii §: OLS,,, c6 nghia 13 OLS cé tinh tdi phitdng 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
khong ¢ phuong sai thay dbi va quan sat xem chling c6 mau
hinh hé thong khong?

@ GV. Pinh Cong Khii - FETP- Kinh té lugng tmg dung )
: Céc mau hinh gia thiét ctia phan du binh phuong wéc luong )
f,
(d) (2)
\e GV. binh Cong Khai - FETP- Kinh té luong tng dung /
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Céc mau hinh gia thiét ctia phan du binh phuong wéc luong

X X
(a (b c
a’ o’
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r; v
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d) (e
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Kiém dinh phuong sai thay doi
QPhuong phap chinh thirc
1) Kiém dinh Breusch-Pagan-Godfrey

= Gia thiét
Y =B+ L Xy ++ B Xy U,

2
o =oyto,l, ..oy VY,

= Hy: o= a3=...= a,,=0 = 0= 0, (phuong sai bang
nhau)
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Kiém dinh phuong sai thay doi (tt)

2) Kiém dinh Glejser

Gia thiét:
|G| = a; + . X + v,
|L'ii =051+c(2,\/X—i—|—Vi
|a, =a1—|—a2i—|—vi
i
|Gi|=a1+a2%—l—vi
= Vo, + X, 4+ v,

— \/al + X7 + Vv,
Hy: 0,= 0 = 0= o, (phuong sai bang nhau)

GV. Pinh Cong Khai - FETP- Kinh té lugng tmg dung
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3) Kiém dinh Harvey-Godfrey

0 Gia thiét
Y, = L+ Bo Xy + B X + U,
In(c?) =a, +a,Z,; +....+ a, Z i +V,

OHy: a,= 03=...= a,=0 = In(6?)= o, (phuong sai bang nhau)

GV. Pinh Cong Khai - FETP- Kinh té lugng tmg dung
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Kiém dinh phuong sai thay doi

4) Kiém dinh Park

= Gia thiét:
o’ =c’X%e"
Inc’ =Inc® +aln X, +v,

~2
N0 =a, +a, In X, +v,

@ GV. Pinh Cong Khai - FETP- Kinh té lugng tmg dung

0 Cac budce kiém dinh
i) Udc lwong bang OLS, tinh
i) Thuc hién hdi quy phu

IN(G7) =, + @, Zy; + oo+ 2oy +V,
iii) V&i Hy: khong co phuong sai thay doi
LM = nthp2 ~asy Ads voi bac ty do bing véi sb bién doc lap
= Néu nR2 vuot gié tri Chi-binh phwong t6i han véi mirc ¥ nghia
da chon (vd la 5%) hay p-value < 5%, ta bac bo H,

@ GV. Pinh Cong Khai - FETP- Kinh té lugng tmg dung /
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Lam thé nao phét hién phuong sai thay doi (tt)

5) Kiém dinh Goldfeld-Quandt

= Gia thiét: Hy: Khéng ¢ phuong sai thay doi
Yi =B+ G X + U
O'i2 = o Xi2
= Céac budc kiém dinh
i, Sép thir tur tir thip dén cao cac quan sat theo céc gia tri X;

ii. Loai bo ¢ quan sét ¢ giira, va chia (n-c) quan sat con lai thanh
2 nhém bang nhau

@ GV. Pinh Cong Khai - FETP- Kinh té lugng tmg dung

\

iii) Thiét 1ap hoi quy OLS cho 2 nhom, tinh RSS, va RSS,
tuong tmg vai bac tu do
[(n-c)/2] -k hoac (n-c-2k)/2
iv) Tinh ty 18
, _Rss, /df
RSS, / df

Néu u; ¢6 phan phdi chuan va phuong sai bang nhau thi A tuan
theo phan phdi F vai béc tu do tir s6 va mau sé [(n-c)/2] —k va
(n-c-2k)/2

@ GV. Pinh Cong Khai - FETP- Kinh té lugng tmg dung

4/15/2014

12



>Néu 1>F, han tal mic y nghia chon trudec thi bac bo gia
thiét phwong sai khong thay déi (tic 13, ton tai kha nang c6
phuwong 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)

C& mau n=60 =» c=16 (10 theo Judge et al)

@ GV. Pinh Cong Khai - FETP- Kinh té lugng tmg dung

6) Kiém dinh White

0 Gia thiét (cac bién doc 1ap dong thoi gay ra phuong sai thay doi)
Y, =B+ B X, + B X, +U,
o’ =y +a, X, + o Xy +a, X2+ o Xe + o X, Xy +V,
OHy: a,= 03=...= a,=0 = 2= a, (phuong sai bang nhau)
0 Céc budc kiém dinh

i.  Ubc luong bang OLS, tinh

@ GV. Pinh Cong Khai - FETP- Kinh té lugng tmg dung
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i) Thue hién hdi quy phu

07 = o + Xy + Xy + o, X2+ X2 + o X Xy +V,

iii) Vi Hy taco
2 2
n |:\)h qp asy ;i‘df
v6i bac ty do bang véi sé bién doc lap (vd: df=5)
= Néu nR2 vuot gia tri Chi-binh phuong t6i han v6i mirc ¥ nghia da chon hoic
p-value < 5%, ta bac bo H,va két luan rang c6 phuong sai thay doi.
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Cac bién phéap khic phuc
1) Néu g? biét trudc:
M hinh ban dau
Yi =0 +6X+y
= Dung PP binh phuong téi thiéu c6 trong sé (WLS)

i 1 X u,
—=p ()+L(H+()
i i i i
u; 1 1
E()’==EU))=—0"=1
Oj i of
GV. Pinh Cong Khai - FETP- Kinh té lugng tmg dung
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2) Néu 02 chua biét

Giathict1: E@?) =o? X/

a?

@ GV. Pinh Cong Khai - FETP- Kinh té lugng tmg dung

- Bién d6i mé6 hinh gbc

Y. _ B

1 L _|__
X, X, P X.
E

(—)

Mubn tré lai mé hinh ban dau phai nhan phuong trinh dau

cho X;
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Gia thiét 2: E@) =o?X;

@ GV. Pinh Cong Khai - FETP- Kinh té lugng tmg dung /

- Bién d6i md hinh gbc

Y + +
R D

E( —E(ui2)=0'2

L)Z_
NESAS

Mubn tré lai mé hinh ban dau phai nhan phuong trinh dau cho
(X2

@ GV. Pinh Cong Khai - FETP- Kinh té lugng tmg dung /
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4 N
= Gia thiét 3: E(uiZ) _ O'Z[E(Yi )]2

= Bién d6i md hinh gbc

Yi _ P + L3, X + Ui
EC;))  E(M) ECY;)) EM)
E(Yi)zY’\i=lél+lé2Xi

1 E(u?) =oc?

Ui 2
“Ev) “EMy

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, =4+ 4,In X, +u,
thay vi
Yi =B+ 5, InX; +u

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