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Céc loai cau trac dir liéu

v

Dt liéu chéo (cross-sectional data)

v

Dir liu chudi thai gian (time series data)

v

Dir liéu gop (pooled cross-sectional data)

v

Dir liu bang (panel data)

)
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Ung dung héi quy dit liéu bang trong phan tich chinh sach

» C6 hai nhém dbi tuong nghién ctu: mét nhém bj anh hudng
bdi chinh sach (nhém hudng Igi - treatment group), mét nhém
khéng (nhém kiém soat, nhém doi ching - control group).

» Can uéc lugng tac déng cia chinh sich lén két qua (thu
nhdp, chi tiéu) cta nhém hudng Igi.

Gia sir md hinh cin uéc luong a:

Yie = o+ B1 x Ti+ v x Year + 3, Xit + uj¢
trong d6 T 13 bién chinh sich (T=1 néu thudc nhém hudng loi,
T = 0 véi nhém kiém soat); Year |3 bién thai gian; Y 13 bién két
qud; X 13 cac bién kiém soat khac trong mé hinh.
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Ung dung héi quy dit liéu bang trong phan tich chinh sach

» N&u chi cé dit liéu chéo, cé uéc lugng dugc (1 khéng?

» Diéu gl xdy ra véi udc luong ctia 17

> Khai niém danh gid tac dong chinh sich (program valuation),
diéu tra m3u ngiu nhién (randomized data), dif liéu ban thir
nghiém/thir nghiém tu nhién (natural/quasi-experiment).
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Phuong phép hdi quy Diff-in-Diff (DiD) véi dif liéu bang

Két qua

Y, (khén quan sa

Yo

Kiém soat

Year=(0 Chinh sich thay 461 Year=1
(Sau)

(Truée)
‘ Trwu6c Sau Thay déi
Kiém soat | Y, Yo, Yo—Yys=a
Hudng Igi | Y1 Y, Yo—Yi=b
Uéc qung DiD = (Y4 — Yl) — (Y2 — Y()) =Y3—-Y3
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Diéu kién dp dung phuong phap DiD

» Dir liéu bang (véi mdi quan sat cé dif lidu trudc va sau khi cé
chinh séch).

» 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.

» Diéu kién nay néi léng hon rht nhiéu so véi diéu kién nhém
kiém so4t hoan toan tuong ddng véi nhém hudng Igi trong
diéu tra ngiu nhién (RCT).

» C6 thé st dung nhém hudng Ioi va nhém kiém soat c6 khac
biét vé cac thudc tinh, ké ca cac thudc tinh khong quan sat
dugc c6 thé 3nh hudng dén Iya chon tham gia chinh sich
(unobserved heterogeneity).

» Ching ta s& nghién ctu tinh hubng phtc tap hon khi gia dinh
song song bi vi pham.
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M6 hinh uéc luong tac ddng chinh sach bang DiD
Yie = Po+ B1* Tit + B2 x Year, + 33 % (T x Year) + (3 x Xt + ujt

Trong dé:
» T 13 bién trang thai tham gia chinh séch.
> Year |3 bién dummy (nh&n gia tri 0 va 1 cho thdi gian trudc
va sau khi thuc hién chinh sach).
» X; la cic ddc tinh cha hé gia dinh (tam thsi bd qua).
» (3 la udc lugng tac dong trung binh cua viéc tham gia
chinh sach (Average Treatment Effect - ATE).

Trudc Sau AY

Kiém soat | Y = 3, Y = Bo+ B B2
Huéng Igi | Y =050+581 Y=po+pB1+B+B3 B+ 3

DD = j;
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Uéc luong mé hinh DiD

» Hinh thdc uéc luong DiD don gidn nhét 13 dung hdi quy dif
liéu gbp (pooled regression): Gop cic quan sat qua nhiéu n3m
cla cac hé gia dinh thanh mét bang di liéu chéo. Cé thé st
dung véi bang dit liéu khéng can bing (mét sb hd chi ¢ quan
sat dau ky, hodc cubi ky).

» Hbi quy dif liéu bang véi tic dong cb dinh (panel data with
fixed effects): St dung dit liéu bang c6 thé kiém so4t dugc
c4c yéu tb khéng quan sat dugc (vi du nhu 1Q, t& chit ca
nhan) khong thay déi theo thdi gian nhung c6 anh hudng dén
két qua.

28



Thuyc hanh

Uéc lugng tac déng cla chinh sich cho vay tin dung vi mé
(microfinance) dén chi tiéu cha ho gia dinh & Bangladesh.
» STATA data file hh 9198 2018.dta
» STATA program code did.do file
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Nghién citu cAu tric dit lidu:

» 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 séch: C6 phu nif tham gia vay vén (dfmfd=1)
hodc nam gidi vay von (dmmfd=1).

» Bién két qua: T8ng chi tiéu cha hd (exptot).

» Gia sl chiing ta mudn uéc lugng md hinh hdi quy sau:

log(exptot;s) =
Bo+ P1*dmmfdi+ o Year, + 3% (dmmfdy x Yeary)+ 5 Xie + uie

vGi X;: la ddc tinh cta hd gia dinh.
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HHid Year Village Treatment (T) Y; X;
1 0 0 yJ xio
1 1 1y
2 0 0 ¥& xxo
2 1 0 yf xu

» Céac ky thuat xir Iy va chuyén déi dit liéu rAt quan trong
dbi vdi dir liu bang do cac phudng phap khac nhau yéu

cau to chirc cau triac dir liéu khac nhau!
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Phuong phap hoi quy dif liéu gop dé uéc luong tic dong
DiD
D& wéc luong bing phuong phép gbp dif liéu, cin tao bién chinh
sach T = 1 (véi hé hudng Igi) va bién tuong tic T x Year :

HHid Year Village T T xYear Y; X

1 0 L1 0 yJ xio
1 1 o1 1y xu
2 0 .. 0 0 ¥& xxo
2 1 0 0 yf xu

> reg Y T Year (T * Year) X = Téc dong clia chinh sich 13 hé sb
clia bién tuong téc.

» Loi ich clia hdi quy dif liéu gbp 13 thuc hién don gian, khéng yéu cau
dit lieu bang phai can bing (mbi hé gia dinh déu cé quan sat & tht
c4 cac thai ky). Tuy nhién, néu dif liéu bi thiu moét cach hé théng
(non-random missing values) thi viéc uéc lugng cé thé bi chéch.
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Két qua udc luong bing hdi quy gbp

***x*xData preparation

gen lexptot=1ln(il+exptot)

gen lnland=1n(1+hhland/100)

egen dmmfd98=max (dmmfd), by(nh)
gen dmmfdyr=dmmfd98*year
****Basic model

reg lexptot year dmmfd98 dmmfdyr
*xxxFull model

reg lexptot year dmmfd98 dmmfdyr sexhead agehead educhead lnland

vaccess pcirr rice wheat milk oil egg [pw=weight]
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Nhan xét

» 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.
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Hbi quy dif liéu bang - Regression with panel data

Gia sir md hinh hdi quy véi tac dong cb dinh khdng quan sit ducc
a; dugc viét dudi dang:

Yit = Bo + B1* Tit + B2 x Years + B x Xir + aj + ujt

a; khéng thay d8i qua thdi gian déi véi quan sat i (time invariant

unobserved heterogeneity), vi du tinh cach, quan hé x3 hoi, t chit
c4 nhan khéng thay di theo thdi gian, va c6 thé c6 anh hudng dén
quyét dinh tham gia chinh sich ciing nhu tic déng clia chinh sach.

» Do a; khdng quan sit dudc nén a; sé bi gom chung vao phan
du gdp ctia md hinh (a; + ujt).

» Néu a; tuong quan véi bién chinh sach T; (ngudi cé quan hé
tbt c6 kha ning vay vbn tbt hon) = uéc luong clia (1 sé bi
chéch 1én do tuong quan duong giita phan du gbp véi bién
chinh séch.
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= Ha&i quy dif liéu bang véi tic dong cb dinh - Panel data
regression with fixed effects - c6 thé xi Iy dugc vn dé tic déng cb
dinh tuong quan vdi bién chinh sich.
» Thuyc hién chuyén d8i loai trir gi tri trung binh
(time-demeaned tranformation) va udc lugng dua trén bd dit
liéu chuyén déi:

Yitzﬂl*7.;it+52*ye'ért+ﬁj*xit+’jit (1)
trong d6 Yi = Yi — \7, (14y gi4 tri quan sat dugc trir di gia
tri trung binh, 4p dung doi véi tiing ho gia dinh).

» Téac déng cb dinh a; s& bi loai khdi mé hinh (1).
» Udc lugng B bang OLS.
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Céch thuc hién

» Hoi quy vdi tac dong cb dinh (Fixed Effects Regression):
xtreg Y T Year X, fe i(id)
vGi id 13 m3 hé gia dinh.
» Hbi quy vdi 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.

Yit=50+51*Tit+32*Yeaft+ﬁj*xit+ZUJ*Dj+Uit
J
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» Hoi quy véi sai phan bac nhit cha cac bién sb -
Regression with First Differences
L4y sai phan bac nhit cha cic bién qua thdi gian dbi véi tirng
quan sat (l4y dit liéu n3m sau trir di dit liéu n3m trudc). Khi
dé tac dong cb dinh va tung do géc s& bi trir khit, va ban chit
13 chiing ta uéc lugng md hinh sau biang OLS:

AY; = Po+ 1 x AT + B * AX; + u;

véi AY; = Y1 — Yp...
» S dung lénh reg dY dT dX; véi sai phan bac nhit cla céc
bién sb dudc tao ra.
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Thuc hanh

***x*Panel data with fixed effects
xtreg lexptot year dmmfd sexhead agehead educhead 1lnland vaccess
pcirr rice wheat milk oil egg, fe i(nh)

*xxkAlternatives: LSDV

areg lexptot year dmmfd sexhead agehead educhead lnland vaccess
pcirr rice wheat milk oil egg, a(nh)

reg lexptot year dmmfd sexhead agehead educhead lnland vaccess
pcirr rice wheat milk oil egg i.nh
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Thuc hanh

*xxregression with first differences
*x*Reorganize the data from long to wide format
reshape wide villid-lnland, i(nh) j(year)
*xxCreate first-differencing variables

gen dlexptot = lexptotl - lexptotO

gen ddmmfd = dmmfdl - dmmfdO

reg dlexptot ddmmfd dsexhead dagehead deduchead dlnland dvaccess
dpcirr drice dwheat dmilk doil degg
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DiD cé tinh dén diéu kién ban dau

M& hinh hdi quy véi sai phan bac nhit cla cac bién sb, c6 kiém
soat thém diéu kién ban diu X;:
AY; = o+ P+ AT+ B+ DX + ficx X)) + uj

St dung Iénh reg dY dT dX; X; vé6i sai phan bac nhAt cha cic
bién sb dudc tao ra va diéu kién ban diu (quan sat X; tai thai
diém Year = 0).
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Nhan xét vu nhugc diém clha cac hinh thic uéc luong

>

Hbi quy dif liéu gbp don gidn, d& thuc hién, nhung khéng tan
dung t6i da kha ning c6 thé cé cia dit liéu bang.

Hbi quy dit liéu bang véi tac dong cb dinh xtreg, fe |3 hiéu
qua nhit. Nhung néu bang dif lieu khdng cin bing thi mot sb
quan sat s& bj loai b = Gidm ¢d m3u = Gidm kh3 ning kiém
dinh céc gia thuyét théng k&. Néu dit lidu bi thiéu mét cach
hé théng (systematic attrition) = md hinh cé thé bi chéch.

C6 thé st dung sai phan bac nhit dé loai bé nhiing nhin t&
khong thay doi theo thoi gian, ho3c hoi quy véi bién gia dé
ki€m sodt cac tac dong co dinh.

Hinh thic uéc luong anh hudng dén tinh chinh xic cla két
qud (dd léch chuan cda uéc lugng).



Ho6i quy dit liéu bang - Nang cao
Mb hinh t8ng quat
Yie = Bj * Xie + ai + ujz (2)

> véi a; |a téc dong cb dinh, dic trung cho tirng quan sat /, va
khéng quan sat dugc. a; khac nhau giita cdc hé/ca nhan
nhung trong cing mét hd/cad nhan, dic trung nay khéng thay
déi theo thsi gian.

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

Yi=BjxXi+ai+1 (3)

» Uéc luong cic tham sb dua trén md hinh (3) duoc goi la
between estimator (so sinh gilta cic quan sit véi nhau).
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L3y phuong trinh (2) trir di phuong trinh (3), do nhan t6 cb dinh
khong d6i nén né sé bi loai:

Yi — Y; =B« (Xie — X;) + (uie — 1) (4)

viét gon lai thanh:

Yie = Bj * Xie + Uj (5)
véi cac gid tri Y, Xj: b3ng gid tri quan sat dugc trir di gid tri
trung binh doi véi tirng quan sit (con goi la chuyén doi bén trong -
within transformation, time-demeaned transformation).

» Udc lugng ctia md hinh (5) dugc goi 1a wdc lugng tac dong
co dinh, within estimator, hay fixed-effects estimator (thu
dugc théng qua so sanh ndi tai cung mot quan sat).

» xtreg Y T Year X, fe i(id)
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HGi quy tac dong nglu nhién - random effects (RE)
regression

> Gia st tdc dong khdng quan sat a; dugc khdng tuong quan vdi
bién chinh sich va cac bién giai thich X; trong mé hinh (2):

cov(aj, Xit) = 0,
khi nay, uéc lugng bing FE 13 khéng téi uu (Jam mét théng
tin va gidm sb bac tu do).
> Ap dung m6 hinh RE trong trudng hgp nay:

Yie = Bj x Xit + Vit (6)
véi vje = aj + ujr 13 phan du gbp (composite error term).
» Uéc lugng OLS cda md hinh (5) sé khéng 1a BLUE do cac
phan du tuong quan chudi véi nhau:

2
Oa

cov(vit, vis) = 5+
2 27
o5 +0g
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Uéc lugng md hinh tac déng ngiu nhién
St dung phuong phip GLS (generalized least square) dé str Iy vén
dé tuong quan chudi:

» Chuyén déi bd dit liéu bing hé sb 6,

0=1—[05/(ch+ To3)/?

0 ludn duong va nhd hon 1. 6 phan 4nh mic d6é quan trong

tuong dbi clia tac dong cb dinh so véi phan du clia mé hinh
thdng qua phuong sai o2 va o2.

» V3 uéc lugng md hinh sau bing OLS:
Yi—0Y; = B * (Xie — 0X:) + (vie — Vi) (7)

» Stata: xtreg Y T Year X, re i(id)
vGi id 13 m3 hoé gia dinh.
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Thuyc hanh

» Udc luong md hinh random effects véi bd dit liéu
microfinance.

» So sanh két qua véi hdi quy pooled OLS va fixed effects.

» Kiém dinh H7ausman dé lva chon md hinh. Kiém,dinh
Hausman kiém tra sy khac biét mang tinh hé thong giita hai
uéc lugng.

» Bic boé Hy = uéc lugng RE khic véi udc lugng FE = st dung

uéc lugng FE.
» Khéng bac bd Hy = sir 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.
» Néu tic déng cb dinh tuong quan véi bién giai thich thi chon
md hinh FE. Néu khdng thi chon md hinh RE.
» Ap dung sai trudng hop sé d3n dé&n hau qua: dp dung FE sai
din dén uéc luong khdng hiéu qua. Ap dung RE sai d3n dén
uéc lugng khdng nhat quan.
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