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Khai niém cac loai cau trac di liéu

v

Dt liéu chéo (cross-sectional data)

Dir liu chudi thai gian (time series data)

v

Dir liéu gop (pooled cross-sectional data)

v

v

Dir liu bang (panel data)
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Truong hgp mo hinh hoi quy khdéng cé hiéu luc ndi tai do
thiéu bién quan trong
» Vi du md hinh hdi quy ty sut thu nhap cta di hoc véi hai bién
giai thich sb n3m di hoc (educ) va t chit ca nhan (Ability):
log(income;) = Bo + Preduc; + [aAbility; + u;

thda cic diéu kién CLRM. i dai dién cho quan sat th 7 trong
mau gdm cé N quan sat.

» Tuy nhién khdng quan sat dugc Ability, do dé chiing ta sé
uéc lugng mo hinh sau trén thuc té:

Iog(income,-) = Bo + Preduc; + BrAbility; + u;
—_—

vi

Trong dé v; 13 sai sb gbp cla ca sai sb ngdu nhién u; va bién
khong quan sat dugc Ability;, v; = u;j + P2Ability;
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Dénh gi4 hudng chéch trong md hinh thiéu bién quan trong

Céac dic tinh cta uéc lugng cla Bli
B1 = B1+ B2021
021 13 hé sb géc cha hdi quy bién Ability 1én educ:

cov(educ, Ability)
var(educ)

021 =

» Néu B, = 0 (bién Ability khéng phai 13 bién quan trong) thi
(1 khdng chéch.

» Néu 091 = 0 (educ va Ability khéng tuong quan) thi 3; ciing
khdéng chéch.

» Néu khdng phai 2 trudng hop trén thi 81 chéch, véi hudng va
miutc d6 chéch tuy thudc vao gia tri clia 5 va tuong quan
giita bién educ va bién khéng quan sit ducc Ability théng
qua hé sb 1.
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Uéc luong bi thién 1&ch do thiéu bién quan trong - Omitted
variables bias

Corrixy, x3) > 0 Corrixy, x2) <0
B.=0 Positive bias Negative bias
B,<0 Negative bias Positive bias

» Tb chit c4 nhan Ability duoc ky vong cé tac déng dén tién
luong.

» T chAt c4 nhan tuong quan vdéi trinh dé hoc van.

» Tb chit c4 nhan khéng quan sat dugc.

» Ky vong 2 > 0 va 091 > 0 = Udc luong ty sut thu nhap
cha di hoc cé khd niang bj chéch Ién.



St dung dir liéu bang dé khic phuc vin dé thiéu bién quan
trong khdng quan sat dugc

V6i dif liu bang, ching ta c6 thé viét ham hdi quy dif liéu bang
nhu sau:

log(income;t) = Bo + Breduci + B2 Ability;s + vt + ujt
vGi ky hiéu it dai dién cho quan sat thd / tai ndm quan sat t.

» ~ 13 thay d&i thu nhap trung binh theo thdi gian.



Trudng hop don gidn nhit, vi du ching ta c6 quan sat tai hai thai
diém, t =0 va t = 1. Vi gia dinh rang t& chit ca nhan khéng
thay doi theo thai gian, khi d6 ham héi quy cé thé viét lai nhu sau:

log(incomeip) = Bo + [reducio + B2Ability; + ujo (1)
log(incomej1) = Bo + Breduciy + B2Ability; + v+ uip - (2)

Lay (2) trir (1):

[log(incomej1) — log(incomejy)] = P1[educiy — educio] + v + [uir — uio]
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Khi d6, ham hdi quy dua trén sai phan clia cic bién giai thich c6
thé dugc viét dudi dang sau:

Alog(income;) = v + f1Aeduc; + Au;j (3)

» Phuong trinh hdi quy st dung sai phan khéng con bién Ability

» Gid st Aeduc; va Au; khéng tuong quan, khi dé ching ta ¢6
thé uéc luong By bing hdi quy OLS véi phuong trinh (3).

» Tén goi: chuyén ddi sai phan bac nhét véi dit liéu
(first-differencing transformation) dung dé tao ra udc
Iwgng sai phan bac nhét (first-differencing estimator)
hoac udc lugng khac biét trong khac biét
(difference-in-difference, hoac diff-in-diff estimator).
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Vi du uéc lugng diff-in-diff

St dung b6 dif lieu energy.dta d& uéc lugng ham san xult theo md
hinh KLEM cda 5,000 doanh nghiép & Viét Nam trong hai ndm
2015-16.

log®@ = Po + B1InK + BalnL 4 B3InE + BalnM + vt + u

» N&u mb hinh trén bi thiéu bién quan trong thi uéc lugng cla
mdt hodc tht ca cic tham sb bi chéch v khong nhit quan.

» Néu nhan t& khéng quan sit dudc khdng thay ddi theo thdi
gian (vi du d&c tinh chd doanh nghiép, loai hinh kinh doanh,
vi tri dia Iy, co s6 ha tang...) thi ching ta c6 thé st dung udc
lugng véi sai phan bac nhit dé sir Iy vn dé thiéu bién:

AlogQ = v+ B1AInK 4+ BoAlnL + B3AInE + B4aAInM + v
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Luu y véi uéc lugng diff-in-diff (DiD)

» Cac bién khdng thay d8i theo thdi gian s& bi loai bd khi thuc
hién 14y sai phan bac nhit. Do dé, khéng thé diing mé hinh
Diff-in-Diff d€ uéc luong tic déng cha cic nhan t& cb dinh
dén bién phu thudc. Vi du gidi tinh, vi trf noi 8, co s& ha ting
(trong ngdn han), trinh d6 hoc van clia nhiing ngudi da két
thiic qua trinh hoc hanh...

» Phuong phap DiD din dén gidam sb luong quan st trong md
hinh:

o Bién sai phan lam gidm sb lugng quan st gbe.
o Chi str dung quan st c6 dir liéu cd hai ky. Cic quan sat chi ¢
dit liéu & mot ky sé bi loai bé.
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Ung dung phuong phip DiD trong phan tich tic déng
chinh sach

» Céc bai toan danh gia tac déng clia chinh sich thudng bit
dau bing hai nhém dbi tuong nghién ctru: mdt nhém bi anh
hudng bdi chinh sadch (nhém hudng lgi - treatment group),
mét nhém khéng (nhém kiém soat, nhém dbi chiing - control
group).

» Chinh sdch hay mdt can thiép nao dé chi dugc thuc hién véi
nhém hudng lgi.

» Sau khi chinh sach dugc thuc hién, chinh phd can d4nh gia
tac dong cha chinh sich dé biét lidu chinh sich ¢4 dat hiéu
qua kinh t& x3 hdi hay khéng so véi chi phi bd ra.
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Téc dong cla chinh sich dugc dinh nghia la sy khac biét giita
két qua thuc so véi két qua déng I& d3 x3y ra néu khéng cé
chinh sach.

o Khéng phai 13 khac biét clia bién phu thubdc giita hai nhém

hudng Igi va khéng hudng lgi!

Ké&t qua dang 1€ d3 x3y ra goi 3 phan thuc hay phan chiing
(counterfactual). Ching ta khong quan st dugc phan ching.
Céch thiic danh gia tiy thudc vao thiét k& ctia chinh sach
trude khi thuc hién va mdc do6 thu thip dir liéu. DT liéu cé
thé bao gém c3d di liéu trudc khi thuc hién chinh sich va sau
khi hoan thanh, hodc chi cé dit liéu sau khi hoan thanh.

/mpaCt = Yreal - Ycounterfactual
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Truong hop chuan - Thiét k& m3u ngiu nhién trudc khi
thuc hién chuong trinh (RCT)

BT tham gia

% @)
/ ]Ta’(d()ng =1,

1
Béiichiing

mmm Chuong trinh

Truee Thdi gian

» Néu nhém dbi chitng hoan toan tuong ddng véi nhém hudng
lgi thi khac biét vé& két qua gifta 2 nhém sau khi thuc hién
chinh sach 13 tadc dong cia chinh sich can thiép.

» Yéu ciu thiét k& m3u ddm bao viéc tham gia chinh sach 13
hoan toan ngiu nhién va cic dic tinh cla hai nhém dbi tuong

hoan toan giong nhau. e



St dung DiD khi hai nhém cé su khac biét

Yy
i
| Tac dong=Y,-Y;
|
Y, (khéng quan sat dwoc) )
Eian
Huong loi - - ! \/ Phan thye
- i
—

¥

|

| Kiém sodt
Yo

i
Year=0 Chinh séch thay déi Year=1
(Trwéc) (Sau)

Két qua

Trwu6c Sau Thay déi
D6i ching | Yo Yo Yo—Yy=a
Hudng Igi | Y, Yo Ya—Yi=0b

Uéc Ich_mg DiD = (Y4 — Y1) — (Y2 — Yo) = Y4 — Y3
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M6 hinh uéc luong tac ddng chinh sach bang DiD

Téc dong cha chinh sich cé thé dugc usc lugng bang md hinh sau:

Y =00+ B1*T+PoxYear+ B3+ (T x Year)+ Bjx X +u

trong dé
> T 13 bién chinh sich (T = 1 néu thudc nhém hudng Ioi,
T = 0 v6i nhédm kiém soét).
> Year 13 bién thdi gian (Yeaf = 0 trudc khi thuc hién chinh
sach va Year = 1 sau khi két thic).
> Y I3 bién két qud; X |3 c4c bién gidi thich khac trong md
hinh (tam thai bd qua).

15 /34



Y =80+ B1*x T+ Ba* Year + B3+ (T x Year) + u

Trudc (Year =0) Sau (Year = 1) AY
Dbi chitng (T=0) | Y = 5 Y = Bo+ B2 B2
Huéng Igi (T =1) | Y =060+ 51 Y=0Fo+Bi+B+B8 [+p5
DiD = 33

B3 la udc lugng tac dong trung binh chia viéc tham gia chinh
sach (Average Treatment Effect - ATE).
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Diéu kién 4p dung phuong phap DiD dé& danh gis tic dong

chinh sach

» Dit liéu bang — nhung khéng nhit thiét phai can bing!

» Gia dinh song song (parallel assumption): Néu khéng cé chinh
sach can thiép thi xu hudng thay d8i cia nhém hudng Igi va
nhém kiém so4t 13 nhu nhau.

o Diéu kién nay néi léng hon rht nhiéu so véi diéu kién nhém
kiém soat hoan toan tuong ddng véi nhém hudng Ioi trong
diéu tra ngiu nhién (RCT).

o C6 thé sit dung nhém hudng Igi v nhém kiém sodt cé khac
biét vé& cic thubc tinh, ké ca cac thudc tinh khéng quan sat
dugc c6 thé 3nh hudng dén Iya chon tham gia chinh sich
(unobserved heterogeneity).

o Ching ta s& nghién ctu tinh hubng phtc tap hon khi gia dinh
song song bi vi pham.
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Cac hinh thiic uéc lugng moé hinh DiD

» Hinh thiic uéc luong DiD don gian nhit 13 ding hdi quy OLS
véi dir I|eu gop (pooled regression). Tac dong cla chinh sich
13 tham sb clia bién tuong tic T * Year.

reg Y T Year (T * Year) X

» Loi ich cla hdi quy dit liéu gdp la thuc hién don gidn, khéng
yéu ciu dit liu bang phai can bing (mdi hd gia dinh déu cé
quan sat & tit ca cac thai ky). Tuy nhién, néu dit liéu bj thiéu
mét cich hé théng (non-random missing values) thi viéc uéc
luong c6 thé bi chéch do vin dé Iya chon miu.
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Thuyc hanh

St dung b6 dit liéu microcredit.dta dé wéc lugng tac déng cua
chinh séch cho vay tin dung vi mé (microfinance) dén chi tiéu cta
ho gia dinh & Bangladesh.

» Dif liéu dang bang doc (long format): 826 hd gia dinh, m&i hd
c6 quan sat trudc (Year=0) va sau (Year=1) khi thuc hién
chuong trinh.

» Bién chinh sich treat = 1 néu hd c6 tham gia vay vén.
» Bién két qua: Téng chi tiéu clia hd (exptot).

Chiing ta can uéc lugng md hinh hdi quy sau:

log(exptotit) = Po + [1 * treatyy + [ * Year;
+ 53 * (treat,-t X Yeart) =+ 5J'X,'t + Ujt

vG6i Xi; la dic tinh cla hd gia dinh.
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Cach thic t8 chic dif liéu bang

Bang doc (long format)

HHid Year Treatment (T) Y; X

1 0 1 yio X0
1 1 I yiu xn
2 0 0 yo x20
2 1 0 yo1 X

Céac ky thuat x& Iy va chuyén déi dif liéu rit quan trong dbi
véi dif liéu bang do cac phuong phap khac nhau yéu cau to
chifc ciu tric dit liéu khac nhau!
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Nhan xét véi hoi quy dir liéu gbp

» Ban chit clia hdi quy dit liéu gbp tuong tu nhu hdi quy di
liéu chéo.

» Céc gia dinh ctia m6 hinh CLRM van can thiét. Néu vi pham
= udc lugng bi chéch hodc khong nhat quan.

» Chua tan dung t6i da kha ning cla dit liéu bang (quan sat
l3p qua thai gian) cho phép vi pham gia dinh vé tuong quan
gilta phan du véi bién chinh sach.

21/34



Hbi quy dif liéu bang véi tac dong cb dinh - Panel data
regression with fixed effects
Gia st md hinh hdi quy véi tac dong cb dinh khong quan sat
dugc a; dugc viét dudi dang:

Yie = Bo + B1* Tir + B2 * Year; + B * Xig + ai + vy~ (4)
——

Vit

a; khéng thay déi qua thdi gian dbi véi cac quan sat trong cling
mot hé gia dinh 7 (time invariant unobserved heterogeneity), vi du
tinh cach, quan hé x3 hdi, t6 chat cd nhén, gidi tinh chd hg khéng
thay doi theo thdi gian.
» Do a; khdng quan sit ducc nén a; sé bi gom chung vao phan
du gdp ctia md hinh (vir = a; + ujit).
» Néu a; tuong quan duong véi bién chinh sach T; (ngudi c6
quan hé tot c6 kha ning vay von tot hon) = udc lugng cuia
(1 sé bi chéch lén.



Hai quy dif liéu bang véi tic dong cb dinh ¢ thé xir Iy dugc van
dé tac doéng c6 dinh tuong quan véi bién chinh sach.

» Thuc hién chuyén d8i loai trir gia tri trung binh
(time-demeaned tranformation):

Yie = B1 % Tie + Bo % Yeary + Bj  Xie + iije (5)
trong dé Ye=VYe— Y. (Iéy gia tri quan sat dugc trur di gia
tri trung binh cla tirng hd gia dinh).

» Téc dong cb dinh a; sé bj loai khdi mé hinh (5).
» Udc lugng md hinh (5) bing OLS sé cho két qua 81 khéng
chéch.
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Cac hinh thdc thuc hién

1. Hai quy véi tac dong cb dinh (Fixed Effects Regression):
xtreg Y T Year X, fe i(id)
vGi id 13 m3 hé gia dinh.
2. Hbi quy véi bién gia - Least Square Dummy Variables
(LSDV):
areg Y T Year X;, a(id)
reg Y T Year X; i.id
Cac lénh nay s& uéc lugng mé hinh dit liéu gép OLS véi (N-1) bién
gid D; dai dién cho N hd gia dinh. 3; 1a tdc dong cla chinh sich.

Yit2ﬁ0+51*Tit+52*Yeaft+ﬁj*xit+ZUJ*Dj+Uit
J
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3. Hbi quy vdi sai phan bac nhit cha cac bién sb -
Regression with First Differences
L4y sai phan bac nhit cta céc bién qua thai gian dbi véi tirng
quan sat (lay dit liéu n3m sau trir di dit liéu n3m trudc). Khi
dé6 tac dong cb dinh va tung do gbc s& bj trir khit, va ban chit
I3 chiing ta uéc lugng md hinh sau bang OLS:

AY; = Bo+ 1 x AT; + Bj * AX; + u;
V6i AY; = Y1 — Yio...

reg dY dT dX; vé6i sai phan bac nhit clia cic bién sb duoc
tao ra.

25 /34



DiD cé tinh dén diéu kién ban diu

» M3 hinh hdi quy véi sai phan bic nhat cha cic bién s6, cé
ki€m soat thém diéu kién ban dau X;:

AY; = By + Br % AT; + B % AX; + Bic + XD + uj

» S& dung l&nh reg dY dT dX; X; vé6i sai phan bac nhit cda
c4c bién sb dudc tao ra va diéu kién ban dau X? (quan sit X;
tai thai diém Year = 0).

» C6 thé ap dung dé kiém dinh tinh viing clia gia dinh song
song.

» CAn t8 chic dif liu dé ghép dif lidu sai phan véi didu kién ban
dau.
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Thuc hanh véi bd dir liéu microcredit.dta

» Viét phuong trinh hdi quy.
» So sdnh cic loai udc lugng.

» Dién giai y nghia.
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Nhan xét vu nhugc diém clha cac hinh thic uéc luong

» Hai quy dit liéu gbp don gian, d& thuc hién, nhung khéng
tan dung tbi da kha ning c6 thé c6 cha dit liéu bang.

» Hdi quy dif liéu bang vdi tic déng cb dinh xtreg, fe 13 hiéu
qua nhit. Nhung néu bang dif liéu khdng cin bing thi mot sb
quan sit s& bi loai b = Gidm ¢& m3u = Gidm kh3 ning
kiém dinh cic gi3 thuyét théng k&. Néu dif liéu bi thibu mét
cach hé thbng (systematic attrition) = md hinh ¢ thé bi
chéch do vAn dé Iya chon m3u.

» C6 thé sit dung hdi quy sai phan bac nhit dé loai bd nhiing
nhan té khdng thay ddi theo thdi gian, hoic hdi quy véi bién
gia dé kiém soat cic tac déng co dinh.

» Céc phuong phap trén khdng nhit thiét ra két qua gibng
nhau. Khi dit liéu chi cé hai ky quan sat, va can b\éng, thi cac
phuong phap s€ cho két qua tuong dong.

28 /34



Hbi quy dif liéu bang - Nang cao

Mb hinh t8ng quat clia hdi quy dif lidu bang
Yie = Bj * Xie + ai + ujr (6)

» véi a; la tac dong cb dinh, dic trung cho tiing quan sat /, va
khéng quan sat dugc. a; khac nhau giita cdc hd/cad nhan
nhung trong cung mét hd/cd nhan, dic trung nay khong thay
d8i theo thdi gian.

» LAy trung binh dbi véi tirng quan sét theo thdi gian, ta c6
phuong trinh:

Yi=Bj* X +a + 0 (7)

» Udc luong cic tham sb dua trén md hinh (7) dugc goi la
between estimator (uéc lugng dua vao su khac biét giita cic
hé gia dinh véi nhau vé mét trung binh).
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L4y phuong trinh (6) trir di phuong trinh (7), do nhan t& cb dinh
a; khéng déi nén né sé bi loai:

viét gon lai thanh:

Vit = B * Xit + Ut 9)

véi cac gid tri Yie, Xi bing gid tri quan sat dugc trir di gia tri
trung binh dbi véi titng hé gia dinh (con goi I3 chuyén déi bén
trong - within transformation, time-demeaned transformation).
» Udc lugng cia mé hinh (9) dugc goi 1a wdc lugng tac dong
cb dinh, within estimator/fixed-effects estimator (u6c
lugng dua vao bién dong ndi tai cuing mot hé gia dinh).
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Hbi quy tic dong ngiu nhién - random effects regression

» Gia s tac dong cb dinh khéng quan sat dugc a; khdng tuong
quan véi bién chinh sich va cic bién gidi thich X; trong mé
hinh (6):

cov(aj, Xit) =0
khi nay, uéc lugng bing fixed-effects 13 khong téi uu do
chuyén d6i dit liéu 1am mat thdng tin va gidm sb bac tu do.

> Ap dung mo hinh random-effects trong trudng hgp nay:

Yie = Bj * Xit + Vi (10)
v6i vit = a; + uj; 13 phan du gbp (composite error term).
» Udc luong (10) bing OLS sé khéng I3 BLUE do céc phan du
tuong quan chudi véi nhau:

2
a

02+ 02

o
cov(Vit, Vis) =
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Uéc lugng md hinh tac déng ngiu nhién

St dung phuong phap héi quy véi quyén sé GLS (generalized least
square) dé st ly van dé tuong quan chubi:

» Chuyén d&i bo dif liéu bing hé sb 6,

2
Oy

Ry . —
(03 + To2)

o 6 lubén duong va nhd hon 1.
o 0 phan anh mic dé quan trong tucong doéi cta tac déng cd dinh
so v6i phan du clia md hinh théng qua phuong sai 02 va o2.

» V3 uéc lugng md hinh sau bing OLS:

Yie — 0Y; = B+ (Xie — 6X;) + (vie — V) (11)
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Thuyc hanh

» Udc luong va so sdnh md hinh pooled OLS, fixed effects, va
random effects véi bd dir liéu microcredit.
» Kiém dinh Hausman kiém tra su khac biét mang tinh hé thé)pg
gitta hai u6c lugng FE/RE va lua chon mé hinh phu hop nhat.
o Bic bé Hy = uéc lugng RE khic véi uéc lugng FE = si dung

uéc lugng FE.
o Khéng bic bé Hy = st dung uéc lugng RE.
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So sanh pooled OLS, fixed effects va random effects

Ban chit cha uéc lugng RE 13 két hop giita pooled OLS véi FE
théng qua quyén so 6:
» Néu 6 — 0 (anh hudng clia tac déng cb dinh nhé hon nhiéu
so v6i phan du) thi uéc lugng RE tuong tu nhu pooled OLS.
» Néu # — 1 (3nh hudng ctia tic déng cb dinh I6n hon nhiéu so
véi phan du) thi udc luong RE s& tiém can udc luong FE.
» Lua chon mé hinh ndo tly thudc vao ly thuyét nén tang, dir
liéu va kiém dinh.
o Né&u tic déng cb dinh tuong quan véi bién giai thich thi chon
mé hinh FE. Néu khéng thi chon mé hinh RE.
o Ap dung sai s& din dén hau qua nghiém trong: Ap dung FE sai
din dén uéc lugng khong hiéu qua; Ap dung RE sai din dén
uéc lugng khdng nhat quan.
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