Chuong VI — Phu'ong sai sai sO
thay doi (Heteroskedasticity)
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- ‘Szu’g_@—\ﬂ — Phuong sai sai S0

1. Ban chat hién tuong phucong sai sai so
thay doi

2. Hau qua

3. Phat hién

4. Khac phuc
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€hAuong-VI— Phu'cng sai sai SO

e’

1. Ban chat cua phuong sai sai s6 thay
vy =/ *F x tu

Gia thiét OLS: Phuong sai ciia sai s6 ngau nhién U, 1a thuén

nhat. var( U )T E(U °) = 9%V i)

Gia thiét bi vi pham > khuyét tat phucong sai sai s6 thay doi
var( U )" E(U )~ 9

(*) Nguyén nhan:

- Do ban chat quan hé kinh té (chi tiéu phu thuoc thu nhap)

- Do con ngudi diéu chinh hanh vi theo thgi gian

- Do ky thuat diéu tra dudc cai thién

- Do xac dinh dang ham sai

- Do su’ xuat hiél? cua cac diém ngoai lai (out-liers)
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1. Ban chat cua phuong sai sai so0 thay
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€huong-VI— Phu'cng sai sai SO

_— é"\
1. Ban chat cua phuong sai sai so thay
(*) Cac uéc lurgng OLS khi c6 phuong sai sai sé thay doi

Xét ham hoi qui 2 bién: 3 2o
var( #,) = -

(2 x?)
o 2 i1

sé khac biét véi var( 7)) -
sai sai so dong déu X

i~1

trong tinh huéng phuong

B mii la uowcs lwong k chéch
varBmu la wéc lwong chéch
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_ €hucng-VI-— Phuong sai sai sO

1. Ban chat cua phucong sai sai so thay
(*) Cac udc lugng OLS khi cé6 phuong sai sai s6 thay doi
Xét ham hoi qui kA bién: ]

co #y=o(x"x)"
sé& khac biét vgi co #) =7 °(x "x) ' trong tinh hudng
phucong sai sai s6 dong déu.

Nhu vay cac uéc lugng OLS, Z van cé thé Ia wéc lugng

tuyén tinh va khong chéch, nhung khong con la udc lugng

hiéu qua nira (do ching khong con la udéc lucng tot nhat
nira)
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Auong-VI— Phu'cng sai sai SO

D
oxxe

1. Ban chat cua phuong sai sai so thay
(*) Cau trac cua hién tugng phuong sai sai s6 thay doi:

var( U ) = E(uf):

(*) Phuong phap binh phuong nho nhat tong quat (GLS):

Chinh la phuong phap OLS ap dung véi md hinh da doi dang

cac bién sd dé thoa man gia thiét phuong sai thuan nhat

Q:y, = BB x tu o e B B e T
I 1 2 i I o | 1 CT (7 o |

Tiéu chuan uéc lugng cia GLS: 2 Wiei2 7 min
i1

. l
Véi W, (con du'dc goi la phucng phap Weighted LS)

| CuuDuongThanCong.com ps://fb.com/tailieudientucntt
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i*\;‘,‘tl’gng—VI — Phu'ong sai sai SO
2. Hau qua (Conseq{lences)ar(Bmu); Se(Bml
- Phuong sai va sai s6 chuan cua cac udc lugng OLS khi co
hién tugng phucng sai sai s6 thay doi bi uéc luregng chéch

- Cac udc lugng OLS khong con la udc luogng tot nhat nira

- Piéu nay dan téi cac kiém dinh £va F mat y nghia

- Ciing nhu khong thé xay dung chinh xac khoang tin ciy
cho cac B.

- R2 thap hon thuc té

- DU’ bao kém chinh xac

Két luan (Conclusion): néu chiing ta van muodn sir dung cac
cong cu phan tich hoi qui thong thuong khi mo hinh co hién
tucng phuong sai sai s6 thay doi thi bat cir két ludn nao
dugc rat ra déu cé thé la sai lam.

om/tailieudientucntt
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Auong-VI— Phu'cng sai sai SO

‘s

3. Phat hién (Detection)
(*) Cac phuaong phap phi chinh th6’ng (Informal methods)

- Dua trén ban chaﬁWi‘ﬁsﬁlsa' 50 thay dbi <=> sigma”2 va Xi ton tai quan h
) hwongsal sai sO dong déu <=> sigma”2 va Xi khong ton ta

Thong thuong, so liéu khong gian la nguyén nhan gay ra
hién tugng phucng sai sai s6 thay doi (do su khdong dong
nhat vé qui mo ctia cac don vi dudc diéu tra). Nén trong cac
hoi qui str dung so liéu chéo, khuyét tat nay mang tinh qui
luit. Co thé sir dung thdng tin tién nghiém dé suy doan su’
ton tai cua khuyét tat trong hoi qui.
- Phuong phap do thi (Graphical me
VG&i mau dua 18n, cé thé vé do thi cus

theo (Y. hodc X .

Thay cho sigma”2 —
cla tOng thé

DuongThanCong.com hlips/}(\b.%o‘m/laa\ieijwm)cnttp |’| A "M g 1
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3. Phat hién (Detection)
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- Ehuong VI —
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_ €hucng-VI-— Phuong sai sai sO

3. Phat hién (Detection)
(*) Cac phudong phap chinh thong (Formal methods)
3.1. Kiém dinh Park (R. E. Park - 1966)

2 — 2 m v,
()'i O'Xize

O 2y = o 2y + +
In( = . ) — In( ) m_In(C X )"V
SUr dung binh phucong phan du ei2 thay thé cho Giz
n(e )= m, *m In(X )"V (P)

. p? = ( . = . : cai cA dA A
{ R Oe<Ho.m2 o%%(Ho.phl.rdngsalsalsodongdeu

H -rR2*0 |H.:m.*0 | Hy: phuong sai sai s6 thay doi
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Sﬁu’ 'ong-VI-— Phuong sai sai S0

3. Phat hién (Detection)
3.1. Kiém dinh Park (R. E. Park — 1966)

Dependent Variable: LOG(E2)
Method: Least Squares
Sample: 140
Included observations: 40
Variable Coefficient Std. Error t-Statistic Prob.
C -6.117862 3.819827 -1.601607 0.1175
LOG(INCOME) 2.064950 0.906545 2.277825 0.0284
R-squared 0.120136/ Mean dependent var 2.560378
Adjusted R-squared 0.096982| S.D. dependent var 1.833497
Log likelihood -77.94044| F-statistic 5.188488
Durbin-Watson stat | 2.067663 Prob(F'Statiﬁﬂ.&)mm 0.028449
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Ej!u’ 'ong-VI— Phu'ong sai sai S0

3. Phat hién (Detection)
3.2. Kiém dinh Glejser (H Glejser - 1969)

‘ei‘_m m,X. TV (G)
‘ei‘:mlemz\E“LVi (G)
‘ei‘:mlemZXLJrVi (G)

1

R270 [H m, T o0 Hy: phu'ong sai sai s6 dong déu
<9 - 9

H rR°%*0 |H :m. *o0 | H,: phuong sai sai s6 thay doi

ongThanCong.com https://fb.com/tailieudientucntt
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Sﬁu’ 'ong-VI— Phucng sai sai SO

3. Phat hién (Detection)
3.2. Kiém dinh Glejser (H. Glejser - 1969)

Dependent Variable: ABS(RESID)

Method: Least Squares

Sample: 1959 1991

Included observations: 33

Variable Coefficient]  Std. Error]  t-Statistic Prob.

C -46.32291 73.95218  -0.626390 0.5356

Y 0.015355 0.006672 2.301376 0.0283
R-squared 0.145919| Mean dependent var 120.5058
Log likelihood -192.0246| F-statistic 5.296331
Durbin-Watson stat 1.500807| Prob(F-statistic) 0.028255

ongThanCong.com https://fb.com/tailieudientucntt
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Auong-VI— Phu'cng sai sai SO

—45\‘@
3. Phat hién (Detection)
3.3. Kiém dinh White
vy =F +F x2 *F x3 fu (1
B1: H6i qui (1) dugc ¢, ~ e’
B2: Hoi qui:
(2):e, “m, Tm x2 tm X3 tm,(X2Xx3) TmXx2 TmXx3 Ty

3):e’ " m Tm X2 TmXx3 T Tmx2 Tmx3 v

‘W R2=0 - %( H,: phuong sai sai s0 dong déu

1H RZ* | H;: phu'ong sai sai s6 thay doi

17 i

Vi i — 2,
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- Sﬁu’_@—\ﬂ Phucng sai sai S0

3. Phat hién (Detection)
3.3. Kiém dinh White:
Tiéu chuan kiém dinh:

— F  statistic

hoac: O .
£ =n*R° T obs *R ~ squared

— ;ﬁZ_Z2>Z2 _ ]
W, ; (m 1)

V@i m la so hé so cua mo hinh (/)

;ThanCong.com https://fb.com/tailieudientucntt
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3. Phat hién (Detection)
3.3. Kiém dinh White:

@ngng—VI — Phu'ong sai sai so thay

[ Equati... [~ |[-= ||-E:3-|1

Representations

Estimation Output

Actual Fitted Residual k
Gradients and Derivatives »

Covariance Matrix

| Coefficient Tests b
Residual Tests b Correlogram - (-statistics
Stability Tests k Correlogram Squared Residuals
Label Histogram - Mormality Test

Serial Correlation LM Test...
ARCH LM Test...
White Heteroskedasticity (no cross terms)

White Heteroskedasticity (cross terms)

CuuDuongThanCong.com https://fb. ;mlll;\eud entucntt
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White Heteroskedasticity Test:

NO Cross terms

F-statistic 6.834680 Probability 0.002437
Obs*R-squared 12.91429 Probability 0.011702
Test Equation:
Dependent Variable: RESID"2
Method: Least Squares
Sample: 120
Included observations: 20
Variable Coefficient Std. Error t-Statistic Prob.
C 137157.5 81153.06 1.690108 0.1117
P -34008.00 32297.88 -1.052948 0.3090
pPA2 3168.705 3244.459 0.976651 0.3442
AD -22455.42 4911.876 -4.571658 0.0004
AD"2 2770.563 640.0002 4.329003 0.0006
R-squared 0.645714 Mean dependent var 5959.482
Adjusted R-squared 0.551238 S.D. dependent var 6917.901
Sum squared resid 3.22E+08 Schwarz criterion 20.18160
Durbin-Watson stat 2.075225 Prob(F-statistic) 0.002437



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

€huong-VI— Phu'ong sai sai SO

ey

3. Phat hién (Detection)

3.4. Kiém dinh dua trén bién phu thudc:
Yy =F *F x Tu @

B1: Hoiqui (1) thudugc ¢ e va Y —~Y'

B2: HOi qui phu:

(2):e’ = m tmy *tv
=0 [ H,: phudng sai sai s6 dong déu
H -R2# %L H,: phuong sai sai s6 thay doi

X2 = pnxXR?

* (1R22/ " 2 '
(n—2) V\/a:ﬁz;}(2>){j(1).
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Aucng-VI— Phu'ong sai sai sO

. ‘;‘
4. Khac phuc (Remedial methods)
4.1. D3 biét® ~ :

4.2. Chua biét ° . :
Cac gia thiét vé cau tric cua “ .
Gid thiét1: °°=°°* x ' (kiém dinh Park, White)

2

(1)1Y-:ﬂ1+52x.+u_—> _i=ﬁ1*i+ﬁ2*+u_i

X . X X
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_ -€hucng-VI— Phudng sai sai sO

4. Khac phuc (Remedial methods)
4.2. Chua biét ° " :
Gi thiét2: ©°=0°xy  (kiém dinh Park, Glejser)

. « 1 . U .
O T Py e P e s

J X JX J X
Gid thiét3: °* = °*[E(y) " (kiém dinh dua trén bién phu
thuoc)

Y. .1 . X U .

. = + + —> I = + I+ |
L:y,=F TP x ty > L= P
Y Y. Y Y

Gia thiét 4: Dang ham hoi qui bi xac dinh sai

@:y =P T x Tu 2 ny)TF T im(x )ty

ongThanCong.com https://fb.com/tailieudientucntt
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