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6.1. Ban chat ciia phwong sai sai so thay - doi

" Ban chat ctia phwong sai sai s6 thay doi

Xét mo hinh hoi quy 2bién: Y. =8 +6,X.+U. (1

* Gia thiét OLS (gia thiét 4): Phwong sai sai s6 ngau nhién dong déu thuan
nhat (Homoscedasticity ) ttc la :
VarU, / X,)=c? (Vi)
¢ Trong thuec t€ gia thiét nay c6 thé bi vi pham, tiecla: Var(U. / X,) = o/, Vi
Khi d6 moé hinh (1) cé hién tuwgng phuwong sai sai sO thay doi

(Heteroskedasticity).
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6.1. Ban chat cua phwong sai-sai so thay-doi
L

Mait dé

Tiét kiém

Thu nhap X

Hinh 6.1. Phwong sai sai s dong déu
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6.1. Ban chat cua phwong sai sai so thay-doi

Mit do

Tiét kiém

Thu nhap

Hinh 6.2. Phuwong sai sai s6 khong dong déu
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6.1. Ban chatcu 1 sai sai sé Oi

" Nguyén nhan ctia phueong sai sai s6 thay doi

* Do ban chat cac hién twong kinh t&: Hién twong kinh t& dién ra theo nhitng
doi twong ¢4 quy mo khac nhau hoac tai nhitng thoi ky c6 nhiéu bién dong
thi phwong sai sai s6 khac nhau.

* Hién twong phuong sai sai s6 thay doi thwong xay ra véi so liéu chéo nhiéu
hon s& liéu chuoi thoi gian.

® Do cac phuong tien thu thap xtt ly thong tin ngay cang hoan thién do do6 sai
sO0 dwong nhu giam.

® Do con ngwoi co kha nang rat kinh nghiem.
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6.2. Hau qua cua phwong sai-sai so thay-doi

® Cac hé s0 hoi qui wdc lwong bang OLS van la cac wdc lwong tuyén tinh,

khong chéch nhung khong hieu qua.
e Udc luong ctia phurong sai ctia sai s6 ngau nhién bi chéch.
® Udc luwong hé s6 xac dinh R2 bj chéch.
* Khoang tin cay cta cac hé s6 hoi qui mat tinh chinh xac.

¢ Kiém dinh T va kiém dinh F bi mat chinh xac.
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6.3. Phat hién phwong'sai sai so thay-doi
.
6.3.1 Db thi phin du

Xét mo hinh héi quy 2 bién: Y =8+ 8,X. +U, (1)

® Buedc 1: Hoi qui mo hinh da cho, thu dwoc cac phan du e, tinh e;?

® Budc 2: Vé d6 thi ctia e2 hoic |¢ | theo X;, Y,

® Can ctt vao do thi dé phan doan xem c6 hién twong phuong sai sai sO thay

d6i hay khong.
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6.3. Phat hién phwong sai sai so thay-doi—

A eiZ A
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Hinh 6.3. D6 thi phan du theo X
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6.3. Phat hién phwong Sai'sai so thay-doi
Mdinh Park

Xét mo hinh hoi quy 2 bién: Y. =8+ B, X. +U. (@)

Park gia thiét PSSS thay doi theo bién doc lap theo dang ham:

o’ =o°Xe" < In(o?)=In(c®)+aln(X.)+V

® =0 :Mob hinh cé phurong sai sai s6 khong doi theo bién giai thich
* a#0 :Mohinh c6 phwong sai sai s6 thay doi

N\ 2 o« N/, A \ /7 o« A? ? 14 \ 2
Vi o, chua biet nen dung woc lugng diem cuano la €,

Ha Néi - 2018 BOo mon Kinh té€ lugng - Hoc vién Tai chinh
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6.3. Phat hién phwong sai'sai so6 thay-doi

" Tha tuc kiém dinh

® Budce 1: Hoi qui mo hinh ban dau thu duoc cac phan du e;:
® Budc 2: Tim In(X)) va In(e?)

* Budc 3: H6i quy md hinh Park:  In(e]) =+, In(X;) +V,

» Kiém dinh cap gia thuyét:
H, :MOo hinh cé phuwong sai sai s6 khong doi theo bién giai thich
H,  : M6 hinh c6 phuong sai sai s6 thay doi

o Tiéu chuan kiém dinh (1) T

o Tiéu chuan kiém dinh (2) F

Ha Noi - 2018 B6 mon Kinh té lwong — Hoc vién Tai chinh
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6.3. Phat hién phwong saisai so thay-doi
. .

" Vi du 1: Nghién cttu mdi quan hé gitra gia tri xuat khau- XK (triéu USD) phu
thudc ty gia — TG (USD/VND). St dung s0 liéu Viét Nam giai doan 1995 —
2017, nguon tir Tong cuc thong keé.

® M6 hinh héi quy ban dau:

XKi — /81 + :BzTGi +Ui

Ha Noi - 2018 B6 mon Kinh té lwong — Hoc vién Tai chinh 13
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6.3. Phat hién phwong Sai sai so thay-doi

c/\,

~ ® Sir dung bd s0 liéu ctia cac bién ban dau, hoi quy moé hinh Park thu duwoc két qua:

(=] Equation: UNTITLED Workdfile: UNTITLED::Untitled', - B X

[‘JiewlPrncIDbject] [PrintINamelFreezE] [Estimate 1 Fnrecastl Statslﬁesidsl

Dependent Variable: LOG(E"Z)
Method: Least Squares

Date: 011419 Time: 10:29
Sample: 1995 2017

Included observations: 23

m

WVariable Coefficient Std. Error t-Statistic Prob.
LOG(TG) -0.329811 2284477  -0144370 0.8866
C 21.92123 2221799 0986643 0.3350
R-squared 0.000992 Mean dependentwvar 18.71438
Adjusted R-squared -0.046580 S.0. dependentvar 22896949
S.E. of regression 2352650 Akaike info criterion 4631903
Sum squared resid 116.2342  Schwarz criterion 4 730642
Log likelihood -A1.26689 Hannan-Cluinn criter. 4 BHET 36
F-statistic 0.020843 Durbin-WWatson stat 1.034963
Prob(F-statistic) 0.886584

N

® Dwa vao két qua hoi quy, hay thue hién kiem dinh khuyét tat phuwong sai sai s6
thay d6i cia mo6 hinh ban dau?
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6.3. Phat hién phwong saisai so thay-doi
.
6.3.3 Kiem dinh Glejer

® Xét mo hinh hoi quy 2 bién:
Yi=6+6X+U, ()

® Gia thiét: Phiong sai sai s0 thay doi la mot ham s6 cta bién giai thich.
® Tuy nhién, viéc lga chon dang ham nao con tuy thudc vao quan hé gitra bién

giai thich va phan du trong tirng tinh huong cu thé.
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6.3. Phat hién phwong sai sai s6 thay-doi
" Tha tuc kiém dinh:
® Buwde 1: Hoi quy md hinh ban dau thu dwoc phan dw e,

® Bwde 2: Hoi quy mét trong cac mo hinh sau:

‘ei‘:“1+“zxi+vi ‘ei‘:a1+a2\m+vi
1
‘ei‘:al"'azY"'Vi \ei\=a1+a2i+vi

JX

® Bude 3: Kiém dinh cdp gia thuyé"c:I
H, : Phwong sai sai s6 khong d6i (a, =0)
H, : Phwong sai sai s6 thay doi (a, #0)

¢ Tiéu chuan kiém dinh T, F
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6.3. Phat hién phwong saisai s6 thay-doi
S Vidu2

St dung b0 s0 liéu cta cac bién ban dau trong vi du 1, hoi quy mo hinh Glejer

thu duQC ké,t qué.: | (=] Equation: UNTITLED Workfile: UNTITLED::Untitled\, - B X )

[‘JiewlProcIDbject] [F‘rintIName 1 Freeze] [EstimatelForecast[StatsIResids]

Dependent Variable: AB3(E)
Method: Least Squares
Date: 011419 Time: 10:33
Sample: 1995 2017
Included observations: 23

Wariable Coefficient Std. Error t-Statistic Prob.

TG 0.043774 0806266 0.054293 0.9572

C 16842 24 14075.38 1.196574 0.2448
R-squared 0.000140 Mean dependent var 1759010
Adjusted R-squared -0.047472  S.0. dependentvar 13562.96
S.E. of regression 13881.15 Akaike info criterion 21.99739
Sum squared resid 4 05E+09 Schwarz criterion 2209613
Log likelihood -250.9700 Hannan-Cluinn criter. 2202223
F-statistic 0.002948 Durbin-VWatson stat 0841514
Prob(F-statistic) 0.8957215

® Cau hoi nghien ctru:
Két qua hoi quy cho két ludn gi vé mo hinh ban dau?
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6.3. Phat hién phwong'saisai so thay-doi

mmh twong quan hang Spearman

Kiém dinh twong quan hang Spearman thyc hién dwa trén co s& xay dung hé
sO twong quan hang Spearman, ky hiéu r..

® Heé s6 twong quan hang Spearman dwoc xac dinh theo cong thiic:

[ ¢ 2
r,=1-6 2.d

> _n(n2 —1)_

Trong do:
® d. la hi€u cua cac hang dwoc gan cho hai dac trung khac nhau cung mot
phan tkr thir i

® n: sO cac phan tir xép hang.
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6.3. Phat hién phwong saisai so thay-doi
= Thi tuc kiém dinh

® Xét mo6 hinh héi quy: Y, = S, + 5, X, +U.

* Budc 1: Hoi quy mo hinh thu duoc phan dur e, => |g|]
® Broc 2: Tim hang: rank\ei ‘ rank\ Xi‘

d, = rankle,|—rank| X;]

® Budc 3: Tinh hé s6 trong quan hang spearman theo cong thtic:

B 2
r=1-6 2.4

’ _n(n2 —1)
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6.3. Phat hién phwong Sai'sai s6
i thay-doi

® Budc 4: Kiém dinh cdp gia thuyét:

H, : Phuong sai sai s6 khong d6i (a, = 0)
H, : Phuong sai sai s6 thay doi (a, # 0)

o Tiéu chuan kiém dinh: o r/n—2 1)
J1-17

. Mién bacbd: W _ = {t,t >t§”_2)}

Ha Noi - 2018 B¢ mon Kinh té lwong — Hoc vién Tai chinh
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6.3. Phat hién 5ai sai so Oi
6.3.5 Kiém dinh Goldfeld - Quandf

Xét mo hinh héi quy 2 bién: Y, = g, + £, X, +U.
Gia thiét gitta phuwong sai sai s6 ngau nhién va bién giai thich ¢4 mdi quan hé
thuan chiéu, biéu dién dudi dang ham: o’ =0°X?
" Thu tuc kiém dinh:
® Budc 1: Sap xép bd s6 liéu theo chiéu ting dan ctia X
® Buweoc 2: Loai bo ¢ quan sat (c = 15% -30%) ¢ chinh gitta va chia cac quan sat

thanh 2 nhém modi nhém cé (n-c)/2 quan sét.

Ha Noi - 2018 B6 mon Kinh té lwong — Hoc vién Tai chinh 21
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6.3. Phat hien sai sai so thay-doi
g o. en phuwong

® Budc 3: Lan lwot hoi quy mo hinh trén tirng nhom quan sat, thu dwoc: RSS,

vOi bac tw do df = (n-c-2k)/2; RSS, vdi bac ty do df = (n-c-2k)/2.
® Budc 4: Kiém dinh cdp gia thuyét:
H, : Phuwong sai sai s6 khong doi

H, : Phuong sai sai s6 thay doi

Tiéu chuan kiém dinh: 4 = RSS, /df ~ [ (df.df)
RSS, / df
Mién bac bo:

W, =1/ >F, @]

Ha Noi - 2018 B6 mon Kinh té lwong — Hoc vién Tai chinh 22
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6.3. Phat hién phwong Sai'sai so thay-doi
-
6.3.6 Kiém dinh White

Xét mo hinh hoi quy 3 bién: Y. =B, + B, X, + B, X, +U.
" Thu tuc kiém dinh:

® Budc 1: Hoi quy mo hinh da cho thu dwoc phan du e, tinh ei2

® Budc 2: Hoi quy md hinh White c6 dang;:

e.2 —

2 2
o+, Ky +a Xy + 0, Ky + s X + g Xy Xy +V,

Ha Noi - 2018 B6 mon Kinh té lwong — Hoc vién Tai chinh 23
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6.3. Phat hien sai sai so thay-doi
g o. en phuwong

® Budce 3: Kiém dinh cdp gia thuyét:

H, : Phuong sai sai s6 khong doi
H, : Phuong sai sai so thay doi

Tiéu chuan kiém dinh (1): F

Tiéu chuan kiém dinh (2): X * =nR* ~ Zz(m)

Mién bac bo: W, = {Zz | 72> zaz(m)}

Trong d6: m la s6 bién giai thich trong mo6 hinh White.

Mo hinh White c6 hai dang: co hoac khong c6 tich nhan chéo.
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6.3. Phat hién phwong Sai'sai s6 thay-doi

St dung b0 s0 liéu cua cac bién ban dau trong vi du 1, h6i quy mo hinh White

thu duoc két qua:

Heteroskedasticity Test: White

F-statistic 4.684916 Prob. F(2,20) 0.0214
Obs*R-squared 7.337670 Prob. Chi-Square(2) 0.0255
Scaled explained SS 6.708548 Prob. Chi-Square(2) 0.0349

® Cau hoi nghien ctru:
Két qua hoi quy cho két ludn gi vé mo hinh ban dau?

Ha Noi - 2018 B6 mon Kinh té lwong — Hoc vién Tai chinh 25
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6.3. Phat hién phwong sai'sai so6 thay-doi
m dinh dua trén bién phu thudc

Xét mo hinh hoi quy kbién: Y. =8 + B, X, +...+ B X, +U,

" Thu tuc kiém dinh:
* Budc 1: Hoi quy md hinh dé cho thu duoc phan du e, tinh  ?;Y;
* Budc 2: H6i quy mo hinh sau: e’ =a, +052Yi2 +V
® Budce 3: Kiém dinh cap gia thuyét:
H,: Phuong sai sai s6 khong doi

H,: Phwong sai sai s0 thay doi

Ha Noi - 2018 B6 mon Kinh té lwong — Hoc vién Tai chinh
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6.3. Phat hiéen phwong sai'sai s6 o
s thay-doi

Tiéu chuan kiém dinh (1): T

Tiéu chuan kiém dinh (2): F
Tiéu chudn kiém dinh 3):  x° =nR* ~ x°(1)

Mién bacbo: W = {ZZ [ 7* > Zaz(l)}

a
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6.3. Phat hién phwong Sai sai so thay-doi

St dung modi quan hé ctia cac bién trong vi du 1, cung véi bo dir liéu ctia cac

bién ban dau.
Mo hinh ban dau:
XK =8+ BTG +U.
® Cau hoi nghiéen ctru:
Hoi quy md hinh: e = o, + @, XKi +V, => a2 = 0.023, Se(ar2) = 0.017
Két qua nay cho két luan gi vé mo hinh ban dau?
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6.4. Cac bién phap khac phuc —

6.4.1. Khi o’da biét
Xét mo hinh ban dau: Y, =4+ 5,X,+U, (1) véi Var(U,) =07 da xac dinh.
Chia ca 2 vé cia mo hinh (1) cho o, ta co:

Lofaf e Q)

GI | i Gi

O;

M6 hinh (2) c6 phwong sai sai s6 khong d6i: Var(ij L var(u))-1
Oj

Udc leong mo hinh (2) bé\’mg phuong phap binh phwong nho nhat co trong s6
(WLS) v6i trong so: W, = iz
O.
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6.4. Cac bién phap khac phuc —+

>

'/Phu’ong phap binh phwong nhé nhét c6 trong s6 (WLS)

e Dung phuwong phap WLS d€ UL m6 hinh:

\/WiYi :\/Wiﬁl_l_\/wiﬁzxi "'\/Wiui

Pat: Q= Zn:(\/W,Y, —\/Wiﬁl—\/wiﬁzxi)z :Zn:wi e’ = Min

—

Ha Noi - 2018

20

a_ﬁl:_zzw(Yi_él_ﬂAzxi):O

Q:_zzwixi(vi _B-B, xi)zo

98,

ccccccccccccccccc
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6.4. Cac bién phdp khac phuc —
|

" Phuwong phap binh phwong nhé nhat c6 trong s6 (WLS)

® Cong thtrc nghiem: : .

ZWiYi Z\Ni X,

o _ i=l n =l

ﬁl - n 2 n

QW W
1 i=1

i=1

g g 5o
(gl oo
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6.4. Cac bié ap khac pht
mchueabié’t

Xét mo hinh ban dau: Y, =8 + 8,X. +U. (1)
Mo hinh c6 hién tewgng phuwong sai sai s0 thay do6i va gia tri cia né chwa biét:
Var (U,) =07, Vi
® Gia thiét 1: Phuong sai ctia sai s6 ty 1€ vdi binh phwong ctia bién giai thich:
Var(U,)= o2 — 02X 2
Chia ca 2 v€ ctia mo hinh (1) cho X; ta co:

Y.

7'_=,31

A ©
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6.4. Cac bién phap khac phuc —+
|

Mo hinh (3) c6 phwong sai sai s6 khong doi:

VarE%] = %Var(ui )=0o?

\ 1
Udc luwong mo hinh (3) bang phuong phap WLS véi trong s6 W, = w7 thu
dwoc cac wéc lvgng tuyén tinh, khong chéch tot nhat (BLUE). |

e Gia thiét 2: Phrong sai ctia sai s6 ty 1€ v6i bién giai thich:

Var (U, ) =0;* =o°X,
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6.4. Cac bién phap khac phuc —
|

Chia ca 2 v€ ciia mo hinh (1) cho VX ta cé:

Y. 1 U.
i~ 4B X +—— (4
/_Xi ﬂl /_Xi +ﬂ2 I + /_Xi ( )
M6 hinh (4) cé phuong sai sai s6 khong do:i:

Var [Lj =L var (U,)=0"

)7

. , 1
Udc luong mo hinh (4) bang phuwong phap WLS vdi trong s6 W, = X thu duoc

cac woc lwong BLUE.
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6.4. Cac bién phap khac phuc —

® Gia thiét 3: Phuwong sai ctia sai sO ty 1€ vdi binh phuwong ky vong co diéu
kién cta bién phu thudc:

Var(U,) =2 = a?E(Y / X = X,)

Chia ca 2 vé cia mo hinh (1) cho E(Y / X = X,), thu duoc:

Y. 1 X. U.

v IX %) PENTIX=x) P EN X=X BN TIx =Xy O

Mo hinh (5) c6 phuong sai sai s6 khong doi:

ar( Y, ): - ~Var(U;)=0"
E(Y/X=X,)) E(Y/X=X,)
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6.4. Cac bién phap khac phuc —+
|

Vi E(Y/ X =X,) chuabiét, nén dung wdc lwong caand la Y, thay thé.

Udc lwong mé hinh:
A RATE
Yi Yi 2 Yi Yi

bang phwong phap WLS véi trong s§ W _Yi thu dwoc cac woc lvong BLUE.
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