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Hai quy tuyén tinh c8 dién CLRM va cic gia dinh

i = Bo+ Bixi + Boax? + ..+ uj
. Tuyén tinh theo tham sb.
. Chon miu ngiu nhién.

. Khéng c6 cong tuyén hoan hio.

A W N =

. Trung binh c6 diéu kién cta sai s6 bang 0:

E(ulxt,...,x*)=0

= Uéc lugng clia OLS Ia khéng chéch.

E(B) =8
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5. V6i cac gia tri cha cic bién giai thich cho trudc, phuong sai
clia sai sb 13 mét hang sb:

Var(ulxy, ..., xx) = 0>

> V6i céc gia dinh 1-5, uéc lugng chia OLS 13 wéc luong tuyén
tinh, khéng chéch, va hiéu qua nhit (Best Linear Unbiased
Estimator - BLUE).

6. Sai sb6 u doc 1ap véi cac bién giai thich, c6 phan phbi chuan

véi gia tri trung binh 13 0 va phuong sai o2.

u~ N(0,0°)
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Mb hinh hdi quy tuyén tinh c8 dién - CLRM

Néu thda cac gia dinh 1-6 thi md hinh dugc coi 13 md hinh hdi quy
tuyén tinh c8 dién.
» Uéc lugng clia 3 1a BLUE.

» Phan phéi m3u cia 3 la:

B~ N(B, Var(8))

> Viét dusi dang chuan héa:

=6 N(0,1)
sd(f)

» Cic kiém dinh t, F c6 hiéu luc.
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Khai niém hiéu luc ndi tai (internal validity) va hiéu luc
ngoai vi (external validity) cia md hinh uéc lugng

» Hiéu luc ndi tai: cac giad thuyét théng ké& dbi véi cic tham sb
uéc lugng dugc 13 hop ly d6i véi mAu hay quan thé dif lidu va
b6i cdnh dugc nghién ciu.

» Hiéu luc ngoai vi: cic gia thuyét théng ké c6 thé dugc 4p
dung déi véi cac bé dit liéu, quan thé hay boi canh khac so
vGi boi canh nghién ciiu.

> Yéu ciu ctia md hinh 13 ddm bao dugc hidu luc ndi tai. Mdt s&
mo hinh cé thé cé hiéu luc ndi tai nhung hiéu luc ngoai vi yéu.
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Khi céc gia dinh cta md hinh CLRM khong thoéa

M6 hinh c6 thé khéng cé hiéu luc ndi tai
(internal validity)!

6/29



Hiéu luc ndi tai trong mé hinh OLS

y =00+ Pix1+Paxo+ ... +u

N&u cac diéu kién 1-6 dudc thda:
» Ubc lugng clia 8 13 khéng chéch (thién léch) va nhit quan:

E[B] =B

plim(B) — 8

> Cic kiém dinh c6 phan phdi va miic y nghia nhu du b3o.
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Thién l&ch va nhit quén - Bias and Consistency

» Khong thién l&ch: gia tri ky vong cla uéc lugng bing véi gia
tri thuc — khi uéc lugng mo hinh véi mau ng§u nhién l3p
(repeated sampling) :

E(B)=p
» Nhit quan: Phan phéi ctia u6c luong ctia tham sb héi tu (con
goi |3 tiém can - asymptotic) vé gia tri thuc khi ¢c& miu ting
dén vé cung:

A

plim(3) — B

» N&u uéc luong bi thién I&ch nhung nhit quén, ting ¢ mau c6
thé 1am gidm mic do thién l&ch.
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Bias and Consistency
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» P1: Udc luong khéng chéch va nhit quan.
» P2: Ubc lugng chéch nhung nhit quan.
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Bias and Consistency
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» P3: Uédc luong khéng chéch va khéng nhit quén.
» P4: Udc luong chéch va khdng nhit quan.
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Hiéu luc ndi tai bi pha v3 khi nao va hdu qua gi xay ra?

1. Phuong sai cla sai sb thay d&i va tu tuong quan
(heteroskedasticy and autocorrelation)

2. Mb hinh bi thiéu bién quan trong (omitted variables bias)

3. Sai chu triic ham (functional form misspecification)

4. M3u dit liéu khéng ng§u nhién/hién tugng tu lua chon mau
(sample selection bias)

5. Quan hé nhan qua déng thdi (simultaneous causality)

6. Sai s6 do ludng (measurement errors)

Hau qua: udc lugng cé thé khéng hiéu qua, bi thién léch, hodc
khéng nhit quén, va cac kiém dinh théng ké bi sai.
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1. Phuong sai clia sai sb thay d6i va tu tuong quan

y = Bo+ Pix1 + Poxo +u

Var(u|x) # o2

hodc

cov(uj,uj) #0

» Udc luong bing OLS khéng bi chéch va vAn nht quan.
> Tri kiém dinh sai, v khodng tin cdy sai = Udc luong khéng
c6 hiéu luc nbi tai.

Chinh sira bing phuong phap White hoic WLS/FGLS khi x3y ra
hién tuong phucng sai thay déi.
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2. M6 hinh thiéu bién quan trong

>

Vi du mé hinh hdi quy chuin véi hai bién gii thich:

y = Bo+ Bixi + faxa +u
thda cac diéu kien CLRM. Tuy nhién khéng quan st dugc xo,
do dé chiing ta sé udc luong md hinh sau trén thuc té:

y =00+ bix1+ faxatu
——
v
Trong d6 v 13 sai sb gdp clia c3 sai s6 ngiu nhién u va bién
khéng quan sat dugc xo, v = u + Poxo
Céc dac tinh cla udc lugng cia [i:

p1 = B1+ Bao21
021 1a hé s6 gbc ciia hdi quy bién x> 1én x:

cov(xi, x2)
001 = —————~—
var(xy) s



Dénh gi4 hudng chéch trong md hinh thiéu bién quan trong

> Néu 3 = 0 (bién xp khéng phai 13 bién quan trong) thi By
khong chéch.

> Néu oo = 0 (x; va xp khdng tuong quan) th 4 ciing khéng
chéch.

» N&u khéng phai 2 trudng hop trén thi 51 chéch, véi hudng va
muc do chéch tly thudc vao gia tri cha (5> va tuong quan giita
bién x; va bién khéng quan sat dugc x» thdng qua hé sb op;.

Corrixg, x) = 0 Corrixg, x;) <0
B,=0 Positive bias Negative bias
B:<0 Negative bias Positive bias
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Vi du trudng hop thiéu bién quan trong trong md hinh ty
suit thu nhap cla di hoc

Gia st ham hdi quy chusn a:

log(wage) = Bo + Sreduc + B2Ability + u
———
v
» T chit ca nhan Ability dudc ky vong cé tac dong dén tién
luong.

» T& chit ca nhan tuong quan véi trinh dé hoc van.

v

T chit c4 nhan khéng quan sat dugc.

> Ky vong B2 > 0 va 091 > 0 = Udc lugng ty sult thu nhap
cta di hoc cé khd ning bj chéch Ién.
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3. Sai cau trdc ham

Gia st ham hdi quy chuin Ia:
log(wage) = By + Breduc + freduc? + u
—_——
v
» Né&u nha nghién ctu bd sét bién educ? trong md hinh, udc

luong ty suit thu nhap khi dé la:

cov(educ, educ?)
var(educ)

Br =P+ B
» Néu di hoc ¢ quan hé phi tuyén dén thu nhap (va ky vong

B2 < 0), khi dé uéc lugng clia By bi chéch xubng.
» Hau qua gidng trudng hop md hinh thiéu bién quan trong.
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4. Dit liéu khong nggu nhién va hién tugng tu lua chon mau

Anh hudng cla vAn d& Iya chon m3u vdéi bién phu thubc dén Két
qud udc lugng:
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Dit liéu bi thiéu ngau nhién
Khéng anh hudng dén hidu luc ndi tai. Bootstrap tham sé mé hinh
khi dif liéu thiéu ngiu nhién. So sanh uéc lugng OLS toan bé dif
liéu (4820 quan sét) véi uSc lugng chon tir miu ngiu nhién cia
4000 quan sat duoc lay ngiu nhién tir bd dit lidu.

Impacts of Random Missing Observations
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Dit liéu khéng ngiu nhién

» Dif liéu bi thiéu khéng ngiu nhién dua trén bién gidi thich:
o Khéng hudng d&n hiéu luc ndi tai, nhung cé thé anh hudng
dé&n hiéu luc ngoai vi.
o Vi du: Md hinh dua trén diéu tra thu nhép va tinh trang hoc
van clia nhém ca nhan hoc khéng qua 12 n3m s& khéng thé 4p
dung cho nhém hoc dai hoc hodc cao hon.

» Dif liéu c6 vin dé lua chon m3u dua trén bién phu thudc:

o Anh hudng dén hiéu luc ndi tai, v udc luong bi chéch do vin
d8 Iya chon mAu.

o Vi du: Udc luong ham tién luong clia ngudi trong dé tudi lao
déng. Nhitng ngudi khong di 1am (do dé tién luong bing
khéng hosc khéng dugc ghi nhan) c6 thé do nhiéu Iy do (tién
luong thip hon ky vong, hodc c6 lua chon khac). Néu khéng
st Iy vn dé chon mAu thi uéc lugng sé bi sai léch.

o CAn hiéu rd ban chit clia dif liéu méi nhan dién duoc vin dé
lua chon mau!
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5. Quan hé nhan qua dong thai
Vi du véi gid ca va lugng tiéu thu cia hang héa quan sit dugc
trén thi trudng phu thudc déng thai 13n nhau:

Price = Bg + (1 Quantity + Box + u

Quantity = o + 1 Price + vy + v

Uéc lugng bang OLS bi chéch va khéng cé hiéu luc ndi tai:

N9 __ 2

=it (1- 151)
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6. Sai s6 do ludng

Gia st ham hdi quy chuin Ia:
wage = S + Bieduc + Breduc?® + u

Thé ndo 13 sai sb do ludng?
» Sai sb cla bién phu thudc (vi du khéng ghi nhé da cac loai
hinh thu nh3p ngoai tién lucng).
> Sai sb cla bién giai thich (vi du s6 nam di hoc) c6 thé xay ra
do cac loai hinh hoc thém bén ngoai hoc chinh khda.
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Tac déng cla sai s6 do ludng cla bién phu thudc dén udc
lugng OLS

Sai sb do ludng cla bién phu thudc:

wage = wage + v

vGi v 13 white noise. Khi d6 chiing ta thuc uéc lugng md hinh:

wage = Py + freduc + Breduc® + (u + v)

» Mb hinh v3n thda céc diéu kién CLRM, do dé udc lugng van
c6 hiéu luc nbi tai.

» Tuy nhién sai sb cang I6n d3n dén db tin ciy cda uéc luong
cang giam.
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M& phdng Monte-Carlo trudng hop sai sé do ludng dbi véi

bién phu thudc

Measurement Errors in Dependent Variable
(True Coefficient = 10)
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Sai s6 do ludng cla bién giai thich c6 thé din dén vi pham
cac gia dinh CLRM va uéc lugng sé khéng cé hiéu luc ndi
tai

> Gia st ham hdi quy chuan Ia:

log(wage) = o + Sreduc + u

nhung bién giai thich trong mé hinh bi nhiéu théng tin,
ching ta quan sat dugc educ* = educ + w.

N - X - A \ PEETYY
» w goi la nhiéu sai s6 do ludng co dién:

cov(educ,w) = 0, cov(w,u) =0, E[w] =0, var(w) = o2

w
» Mo hinh uéc lugng khi nay la:

log(wage) = Bo + Sreduc™ + u — frw
————
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Tac déng cla sai s6 do ludng dén uéc luong OLS
Né&u ching ta uéc lugng mé hinh trén bing OLS:
cov(educ*,v)

var(educ*)
cov(educ + w, u — frw)

plim(f1) = B1 +

=ht var(educ + w)

B cov(w,w)

=h=h var(educ) + var(w)
5 var(educ)

=1

var(educ) + 02

var(educ A P > A A S x A
D m < 1 nén udc luong cha |f1| < |B1]. Day goi 1a van
dé chéch huéng gidm thiéu (attenuation bias) khi xdy ra van dé sai
s6 do ludng.
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M6 phdéng Monte-Carlo dé ching minh dic tinh thong ké
cla cac uéc lugng dua trén dir liéu moé phdng

» Tao bd dit liéu mé phéng

» Tao bién gidi thich c6 sai sb do ludng

» Chitne minh tham <A 11 itone hi thién [&ch siv oidm.

Attenuation Bias in OLS
(True Coefficient = 10)
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Trudng hop sai s6 do ludng c6 tinh hé thdng
> Gia sit ham hdi quy chusn [3:

log(consumption) = By + f1wage + u

nhung bién giai thich trong mé hinh bi bao céo thiéu,

ching ta quan sat dugc wage* = wage — w, véi w > 0.
» Mo hinh uéc lugng khi nay |a:

log(consumption) = o + fiwage™ + u + [iw
~———

v

cov(wage*, u + fiw)
var(wage*)

plim(f1) = f1 +

» Gid st thu nhap bdo cdo thép hon 10% thu nhap thuc,

w = .1 % wage. Khi d6 uéc lugng ctia (31 sé bi phéng dai 10%.
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Hinh thic st ly khi uéc lugng khong cé hiéu luc ndi tai?

D3 hoc ky truéc...

» Khi md hinh thiéu bién quan trong: Tim bién dai dién (proxy)
cho t6 chat cd nhan (1Q, diém hoc...) trong md hinh ty suat
thu nhép cda di hoc.

» CAu trdc ham: Thém bién Iy thl‘ra/bién tuong tac va kiém
dinh RESET.

» Phucng sai thay déi: S& dung robust standard errors ho3c hdi
quy véi quyén soO.
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Céc phuong phép sé hoc trong hoc phan nay dé dam bao
hiéu luc ndi tai cta uéc lugng

» H&i quy Tobit v Heckman selection dé& x& Iy van dé dit liéu bi
chan hodc dir liéu khong nggu nhién.
> Dung dit liéu bang véi tac dong cb dinh (fixed effects) d& xit Iy
trudng hop thiéu bién quan trong trong mé hinh bing gia dinh
nhan to khong quan sit dugc khong thay doi theo thai gian.
> Phuong phap hdi quy hai budc véi bién céng cu dé xir Iy
trudng hop thiéu bién quan trong trong md h‘lnh/bién noi sinh.
» Phuong phép hdi quy hé phuong trinh trong trudng hop cac
bién c6 quan hé nhan qud déng thoi.
Sau cling, hoc vién s& hoc cich ting dung cdc phuong phap trén
vao thiét ké nghién cifu danh gid tac dong chinh sach.
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