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Céc gia dinh chinh cia md hinh tuyén tinh da bién

y=00+pbixi+Paxo+ ... +u

1. Tuyén tinh theo tham s&
2. Chon m3u ngiu nhién

3. Khéng cé cdng tuyén hoan hao giifa cc bién gidi thich
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4. E(u|X) =0 = Ubdc lugng OLS I3 khéng chéch va nhit quén

5. Var(u|X) = 02 (homoskedasticity) = Udc lugng OLS I3
BLUE

6. Sai sb u dbc 13p véi cc bién gidi thich, c6 phan phdi chuin
véi gia tri trung binh 13 0 va phuong sai 02 (independent,
identically distributed - iid):

u~ N(0,0°)
Ching ta c6 md hinh hdi quy tuyén tinh c8 dién (CLRM) =

B~ N(B, Var(8))
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Phuong sai cla sai sb thay déi (heteroskedasticity)

> Vi pham diéu kién 4 (va diéu kién 6): Var(u|X) # o2
» Udc lugng bang OLS van 13 khéng chéch, nhung khdng con 13
hiéu qua nhAt do sai sb clia 3 khéng con 13 nhd nhit

» Cac kiém dinh t-test, F-test dua trén phan phbi cla B sai do
sai sO chia 3 bi sai
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Phuong sai thay d8i x3y ra khi n3o?
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» Phuong sai clia sai sb tuong quan véi bién khac.

o Vidu véi ngusi cé s& n3m di hoc nhiéu thi thudng cé mic d6
dao déng clia thu nhap cang I6n, d3n dén tuong quan duong
giita phuong sai clia thu nhap véi sé nim di hoc trong ham ty
sult thu nhip cha viéc di hoc.

» Do tuong quan chudi hoic tuong quan khdng gian.
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» Tuong quan chudi (auto-correlation): cic dif liéu mang tinh
phu thudc theo thai gian hay chu ky.

o Chi tiéu ctia mdi hé gia dinh phuy thudc vao miic thu nhap hién
tai, thu nhap trong qua khd, va thu nhap ky vong trong tucng
lai.

o Gié chiing khoan, ty gi& héi dodi, ting trudng kinh té (c4c dif
litu mang d3c tinh thsi gian) déu cé vin dé tuong quan chudi
manbh.

» Tuong quan khdng gian (spatial correlation): cac dit liéu cé
tinh chit khéng gian dia Iy, d3n dén hién tuong cic quan st
c6 vi tri can ké thudng cé tuong quan 13n nhau.

o Cac ngdi nha gﬁ(l nhau thudng cé gia bén/ tuong quan nhau.

o Céac hoc vién ngdi canh nhau thudng c6 két qua hoc tip tuong
quan nhau

VAn dé sai sb thay d8i rit ph8 bién trong cac dit liéu vd md hinh
kinh té.
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Kiém dinh hién tuong phucng sai thay déi

> Kiém dinh Bresch-Pagan vé phu thudc tuyén tinh gitra
phuong sai clia sai s6 va cac bién giai thich.

> Kiém dinh White trong trudng hop téng quat.
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Kiém dinh Breusch-Pagan

y = Po + Pix1 + Paxa + ... + Buxk + u (1)

» Gid dinh E(u|X) =0 va cov(u, X) =0 théa = Udc luong
OLS van khéng chéch va nhit quan.

» Ching ta mudn kiém dinh liéu vin dé phuong sai clia sai sb
thay doi cé xay ra hay khéng.

Ho : Var(u|X) = o2

Hy : Var(u|X) # o?
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Céc budc thyc hién kiém dinh Breusch-Pagan (BP)

Do E(u|X) =0 nén Var(u|X) = E(v?) — [E(v)]?> = E(v?). Do dé
kiém dinh BP duoc thuc hién théng qua udc lugng ham sb clia
E(u?) véi cc bién gii thich. Cac budc thuc hién kiém dinh BP:

1. Ubc lugng md hinh (1) nhu thdng thudng

2. Tinh gi4 tri cha phan du 4 va tao bién phu thudc I3 binh
phuong clia phan du, 32

3. Uéc lugng md hinh hdi quy phu (auxiliary regression) cud bién
02 theo tit ca cac bién gidi thich:

0? =00+ 01x) + ... +px + v (2)
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4. Kiém dinh néu 6y,..., 0, ddng thdi bing 0 trong md hinh (2)
bang F-test

H02(51:52:...:5k:0

Hy : at least 6; # 0
Tri kiém dinh F dugc tinh tir R§ clia md hinh hdi quy phu:

R2/k
(1-R3)/(n—k—1)

F= ~ Frn—k—1

5. Néu bac bd Hy ching td mé hinh c¢6 hién tuong phuong sai
thay doi
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Thuc hanh kiém dinh BP

Uéc luong lai mé hinh ty sult thu nhap tir bd dif liu VHLSS 2010.

log(income) =py + B1yoeduc + Payoexper + [33yoexpersq + [amarried
+ Bsschool + Bepublic + Pz foreign + Pgofficial + u

> Kiém dinh phuong sai thay d&i thii céng théng qua kiém dinh

F
» Thuc hién ty déng b\éng Stata
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Kiém dinh phuong sai thay d8i trong trudng hop téng quét

bing kiém dinh White

Ap dung khi cAu triic hAm cla phuong sai cla sai s u khéng phai
la ham tuyén tinh theo cac bién gidi thich.

1-2. Tuong ty nhu kiém dinh Breusch-Pagan
3. Gia dinh cAu tric ham cta phan du linh hoat hon bing cach
thém binh phuong va tuong tac giita cac bién gii thich:

2 =g +(51X1 + .. —|—5ka (3)
+Z<5x +ZZ§UX,><J+V
i=1 j=1

4. Kiém dinh b5ng F-test néu tAt c3 cic tham sb §; va i (loai
trir tung do gbc &) trong hdi quy phu (3) bang 0
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Cach thuc hién kiém dinh White don gian

Trong budc [3-4], ting sb bién trong md hinh s& lam gidm sb bac
tu do va gidm stic manh cha kiém dinh. Vi du mé hinh c6 3 bién
gii thich s& c6 téng cdng 13 9 rang budc. Cach thuc hién khac
khong lam gidm béc tu do:

1. Uéc lugng md hinh nhu théng thudng
2. Udc lugng gia tri du bdo 9, 2, va sai sb binh phucng 2

3. Hbi quy 42 1&n bién 7 va 2 trong mb hinh phu:

0% =60+ 019 + 029® + v
4. Kiém dinh 61 = 6, = 0 bing F-test véi 2 rang bubc

5. Néu bac bd Hy chidng td md hinh c6 vin dé phuong sai thay
déi
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Thuc hanh kiém dinh White

Uéc luong lai mé hinh ty sult thu nhap tir bd dif liu VHLSS 2010.

log(income) =py + B1yoeduc + Payoexper + [33yoexpersq + [amarried
+ Bsschool + Bepublic + Pz foreign + Pgofficial + u

> Kiém dinh phuong sai thay d&i thii céng théng qua kiém dinh

F.
» Thuc hién ty déng b\éng Stata.

14/33



Chinh sita md hinh khi xay ra hién tugng phuong sai thay

doi

Sai sb dugc diu chinh x& Iy vAn dé& phuong sai thay déi dugc goi
[a sai s6 viing, heteroskedasticity-robust standard errors, robust
standard errors.

» Phuong phap White-Huber.

> C6 thé chinh sira vin d& heteroscedasticity thi céng dua vao
gid dinh cAu trdc ham cla phuong sai cha sai sb:
o Né&u biét cAu tric ham ctia Var(u|X) = Hdi quy véi trong sb
(Weighted Least Squares - WLS)
o Néu khéng biét cdu triic ham cta Var(u|X) = Phuong phap
binh phuong tbi thiéu t8ng quét kha thi (Feasible Generalized
Least Squares - FGLS)
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Phuong sai biét cAu triic ham

» S dung phuong phép hdi quy binh phuong tdi thiu c6 trong
s6 (Weighted Least Squares - WLS). Gia dinh phuong sai ctia
sai s6 13 mét ham sb cha x:

Var(u|X) = o0?h(x)

» Thuc hién chuyén dsi dir liéu trudc khi udc lugng:

L = Bo+ b1

h(x) F F F

> Uéc luong (4) bing phuong phap OLS c6 tinh cht BLUE.

+ 62 (4)
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Phuong sai khéng biét cAu triic ham

» Sir dung phuong phap binh phuong téi thiéu tdng quat kha
thi (Feasible Generalized Least Squares - FGLS). Théng
thudng giad dinh phuong sai cla sai sb 13 ham mii nao d6 cla
bién gidi thich X:

Var(u]X) = g2edo ot +5s

» Phuong phap FGLS s& uéc lugng ham clia Var(u|X) d& lam
trong sb trong phuong phap WLS.
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Céc buéc thuc hién FGLS

1. Hdi quy y theo cac bién gidi thich, va uéc luong phan du d.
2. Tao bién log(?).
3. Uéc luong hdi quy log(4?) 18n cac bién gii thich, va udc
lugng gid tri du bdo (fitted value), I@).
4. Léy lily thira co sb e cha gia tri du bdo & budc 3,
@ — elog(i?)

5. Uéc lugng lai md hinh ban dau bing WLS, véi trong sb I3

—

1/h(x).
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Thuc hanh uéc luong va so sénh cdc mé hinh véi sai sb

viing theo phuong phap White, WLS va FGLS
Uéc lugng lai mé hinh ty suat thu nhap tir bd dit liéu VHLSS 2010.

log(income) =py + B1yoeduc + [ayoexper + [3yoexpersq + [Samarried
+ Bsschool + Bepublic + Pz foreign + Pgofficial + u

1. UE’SC lugng md hinh véi gia dinh phuong sai cta sai sé khéng
doi

2. Uéc luong md hinh cé sai sb viing theo phuong phap
White-Huber

3. Uéc luong WLS néu gia dinh phuong sai clia sai sb tuan theo:

Var(u|X) = o®income
4. Uéc lugng FGLS cho trudng hop phuong sai thay déi va
khong biét chu tric ham
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Homoskedas~y White Robust WLS FGLS
b/se b/se b/se b/se

yoeduc 0.0926%*% 0.0926%** 0.0909*** 0.0993**%
(0.0027) (0.0031) (0.0043) (0.0026)

VOoexper 0.0617%** 0.0617*%* 0.1088%%* 0.0681***
(0.0025) (0.0032) (0.0029) (0.0028)

Voexpersq —0.0012%%% —0.0012%%% —0.0019%*%% —0.0013*%%%
(0.0000) (0.0001) (0.0000) (0.0001)
married 0.0352 0.0352 0.0966%% 0.0073
(0.0221) (0.0217) (0.0339) (0.0206)

publicSchool —0.1146%% -0.1146% -0.0153 -0.1262%%
(0.0424) (0.0465) (0.0530) (0.0435)
public —0.1043%%* -0.1043% —0.3122%%% -0.0938%*
(0.0329) (0.0423) (0.0489) (0.0472)

foreign 0.4499%%% 0.4499%%% 0.9413%%% 0.4529%%%
(0.0364) (0.0328) (0.0735) (0.0286)

official 0.2705%%*x 0.2705%%% 0.8263%** 0.2296%%*
(0.0359) (0.0430) (0.0614) (0.0475)

Constant B.4936%** B.4936%%% 6.9670%%% B8.4044%%%
(0.0475) (0.0539) (0.0567) (0.0492)
Chs 7552.0000 7552.0000 7552.0000 7552.0000
RZ 0.3026 0.3026 0.3249 0.3460
R2-adj 0.3019 0.3019 0.3242 0.3453
df (r) 7543.0000 7543.0000 7543.0000 7543.0000
SSR 4040.8653 4040.8653 9608.9369 3408.4380

* p<0.05, ** p<0.01, *** p<n.00l
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Kiém dinh gi3 thuyét khi x3y ra hién tuong phuong sai cla
sai sb thay dbi

Kiém dinh néu s& n3m kinh nghiém va s& n3m kinh nghiém binh
phuong dong thdi bing khéng.

log(income) =fo + B1yoeduc + [oryoexper + [3yoexpersq + [amarried
+ Bsschool + Bepublic + B7foreign + Pgofficial + u

» Do phuong sai thay d8i, tri kiém dinh t va F s& thay déi (theo
huéng gidm so véi udc luong bang OLS) = siic manh cda
kiém dinh giam.

> Né&u khéng chinh stra vAn dé& phuong sai thay déi khi ¢6 hién
tuong ndy sé din dén két luan sai vé y nghia théng ké clia cic
tham sb uéc luong theo hudng cé tic déng trong khi trén
thuc t& 13 khéng.
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Chuin dodn mé hinh hdi quy
(Regression Diagnostics)
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X4y dung va chuin dodn md hinh hdi quy

1. Théng ké mo ta dit liéu: phat hién khac biét giita cdc nhém,
quan sat ngoai vi, phat hién néu dit liéu phan phdi bat déi
xing

2. Kiém tra tinh tuong quan giifa cic bién gidi thich
(multicolinearity /correlation)

3. Uéc lugng mé hinh hdi quy don gidn va md réng

4. Phat hién va x& ly nghi vin vé& cAu tric ham (tuyén tinh hodc
phi tuyén, bién tuong tac)

5. Hau hdi quy: ra sodt nhiing vin d& c6 thé x3y ra v lua chon
m& hinh phtu hgp:

o Thuc hién cac loai kiém dinh

o Hé s6 phéng dai phuong sai - Variance Inflation Factors (VIF)
o Danh gid tac dong clia quan sat ngoai vi

o D6 thi phan du
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Luu y véi md hinh hoi quy da bién
» Chon bién gidi thich can dya trén ly thuyét kinh t& thay vi y
nghia thdng ké. V4i m3u quan sat Ién, viéc ting s6 miu s&
lam t3ng su tuong quan ngiu nhién, mic du thuc té khdng ¢
bat ky lién hé nao gilta cac bién dé

» Tranh dua qui nhiéu bién gi3i thich trong mé hinh, ké c3
nhiing bién khéng thuc su lién quan nh3m ting hé sb thich
hop (R?)

po_ ESS _ . RSS _ 35— %)

TSS TSS Z,-(y,- — )7,')2
N—-1
N—-K

Riyj=1—(1-R?)

» Tranh chon loc diéu chinh dif liéu sao cho md hinh ¢ két qua
pht hop véi dinh kién c¢é trudc
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Khi dif liéu c6 phan phdi l&ch (skewed distribution)

> Mic di cac gia dinh d€ uéc luong OLS 13 BLUE khéng lién
quan dé&n phan phbi clia dit liu, tuy nhién, phan phbi l&ch
cé thé 1am sai l&ch diéu kién phan phéi chuin hodc [am cho
phuong sai clia sai sb thay di

» N&u cé phan phéi l&ch, cin thiét phai kiém tra y nghia cda
bién sb v& mit kinh t&. Vi du khi uéc luong mé hinh lién quan
dén ty subt, bién phu thudc thudng 13 logarit = chuyén déi dit
liu sang ham log c6 thé han ché dugc vin d& phan phéi lach
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Phat hién va xi ly van dé lién quan dén cau tric ham

> Kiém dinh gi3 thuyét bdi F vd Chow vdi bién bac cao, bién
tuong tac.

» Kiém dinh Breusch-Pagan vd White v& phuong sai thay déi va
diéu chinh néu can thiét

> Kiém dinh Ramsey v& mé hinh sai (misspecification test)
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Kiém dinh md hinh sai - RESET test

Kiém dinh Ramsey RESET (Regression SpeC|ﬂcat|on Error Test)

dé€ kiém dinh mé hinh sai trong trucng hgp tong quat. Khac véi

F-test hay Chow-test kiém dinh cic chu triic ham cho trudc (bac
2, bac 3..))

» Gia dinh ta c6 md hinh hdi quy da bién sau:

= fo + Pix1 + Paxg + ... + Buxic + u (5)
> Kiém dinh RESET dung dé& nhan biét liéu cAu triic ham trén

bi sai
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Céc buéc thuc hién kiém dinh RESET

1. Uéc lugng md hinh (5), tinh gi4 tri du bdo y
2. Dua gi4 tri du bdo binh phuong va bac ba vao md hinh gbc va
uéc luong hdi quy phu:

y = Bo + Bixi + Boxo + oo 4+ Bixic + 119% + 29> + u

3. Kiém dinh gi3 thuyét Hy : 71 = 72 = 0 bing kiém dinh
Fa.n_k—3 V6i df =2. Néu bac bd Ho thi ham hdi quy (5) c6
vin dé vé cAu tric ham
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Thuc hanh kiém dinh RESET

St dung lai mé hinh ty sult thu nhap véi bd dir lieu VHLSS 2010

log(income) =fo + P1yoeduc + [ryoexper + [3yoexpersq + [amarried
~+ Bsschool + Bepublic + [7foreign + Pgofficial + u

> Kiém dinh liéu cAu tric ham trén cé sai khong?

» Tuy nhién kiém dinh nay (va tht c3 cac loai kiém dinh ndi
chung) khéng cho phép tim md hinh chuan. N&u md hinh bj
sai thi cé thé chinh stra bang cich thém cac bién bac 2, bac 3,
bién tuong tac, bién gidi thich khac...

» Chon lya md hinh tdi uu thudng phai do Iy thuyét kinh t&
quyét dinh thay vi chi dua cac tha thuat kiém dinh théng ké
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Hau hdi quy

Hé sb phéng dai phuong sai - Variance Inflation Factor (VIF):
> S dung dé do ludng dé tuong quan giita cic bién. N&u cic
bién tu tuong quan véi nhau dugc st dung trong cling mét
md hinh s& din dén uéc lugng phuong sai bi chéch va kiém
dinh gia thuyét khéng chinh x4c.

» Can loc ra nhiing bién quan trong nhit (v& mit théng ké).
VIF dugc tinh bing cich hdi quy mbi bién giai thich X; dua
vao cdc bién khic,

1

VIF = ——
1-R?

> Quy udc bd bién c6 VIF > 10.
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D4 thi phan phbi clia phan du
> Kiém tra quan sat ngoai vi

> Kiém tra phuong sai thay déi, tu tuong quan hodc tuong
quan chudi
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Quan sat ngoai vi - Outliers

» Phat hién dua vao théng k& mé ta va db thi phan phbi
o V& db thi boxplot ho3c histogram dé xac dinh lieu cé quan sat
ngoaivi
o Layloganthnlcua dit liéu c6 phan phdi léch c6 thé xur ly dugc
van dé quan sat ngoai vi (néu phi hop vdéi ly thuyét kinh te)
o B6 cac quan sat ngoai vi va udc lugng lai md hinh xem két
qua c6 bién dong 16n khéng

» Diéu chinh md hinh theo trong sb bing phuong phip WLS
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Céac van dé lién quan dén dir liéu

» Dit liéu khéng ngiu nhién, hodc dif liéu bi chin = VAn dé lua
chon m3u trong héi quy (sample selection problem):
o Can nhan dién dé biét hien tugng nay cé xay ra khéng, va néu
xay ra thi uéc luong bing OLS bi chéch theo huéng nao
o D& xit ly vAn dé Iya chon mA3u can c6 ky thust phic tap (Dinh
lugng (ing dung)

» Di liéu bi thiéu/missing values:

Thiéu ngBu nhién hay thiéu ¢ hé théng?

Loai bd quan st bi thiéu théng tin

Ghép thong tin (data imputation)

Cin ky thuat hodc thiét k& nghién citu phic tap dé xir Iy khi
thiéu théng tin quan trong trong md hinh (Dinh lugng tng
dung)

O O O O
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