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On tap ly thuyét

Céac phuong phap véi dit liéu khac nhau:

Randem

assignment with —NO SELECTION BIAS — ATT=(Average effect on treated) — (Average effect on non-treated)

average

Random
assignment with
partial compliance

Observational
studies

Matching
On observables
Regression discontinuity design

SELECTION BIAS

On observables and | Difference —in-differences

unobservables
Instrumental variables



On tap ly thuyét (2)

» Ban chit clia danh gis tic dong cha chinh sich I3 udc luong
phan thuc E[Y,|T = 1] bang cic phuong phap khac nhau.

Tdcdong=Y,-Y,

Phién thyc

A3
ol
% Nhém Xt Iy
MY,

Nhom Kiém soat
Yo
‘ Chuong trinh
Trwde Thoi gian Sau

» Dif lidu diéu tra ng3u nhién: phan thuc chinh 13 nhém kiém

sodt, E[Yo|T = 1] = E[Yo| T = 0].

» Dit liéu ban thuc nghiém: st dung thiét k& cda chinh sich dé
tim cich udng lugng phan thyc. Tuy thudc vao viéc cé quan
sat dugc nhan t6 quyét dinh tham gia chinh sich hay khong.
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Ubc luong diém Xu hudng (Selection on Observables)

Mb hinh viéc tham gia chinh sach d& tao nhém dbi chimg dua vio
nhiing dic tinh quan sat dugc:

P(T =1|X;) = (X1, X2, ..., Xk)
Cac gia dinh dé€ dam bao udc luong dusc nhém dbi ching:

» Dbc lap c6 dieu kign: Y1, Y2 L T;|X; dam b3o viéc tham gia
chuong trinh 13 ng3u nhién sau khi da kiém soat cic khac biét
vé dic tinh clia ho tham gia. Diéu kién nay dam bdo viéc dién
gidi tdc dong clia tham gia chinh sich la tac déng nhan qua.

» C6 vung hd tro chung: 0 < P(T; = 1|X;) < 1 ddm bdo tim
duoc nhém dbi ching c6 cac dic tinh gidng véi nhém tham
gia.

K&t hop hai diéu kién trén thi PSM sé tim ra nhém dbi chiing
E[Yo| T = 1] dua vao xac suat tham gia chuong trinh, dé tur dé
tinh dugc tdc déng nhan qua cla chinh sach.
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Khung phan tich cia phuong phap DiD

Né&u nhan t5 quyét dinh tham gia chinh sach khéng quan sat dugc
= lua chon dua vao bién khéng quan sat dugc (selection on
unobservables). Khong st dung dugc phuong phap PSM.

» Gia dinh song song (parallel assumption): Néu khéng c6
chuong trinh thi thay déi k&t qua cda nhém tham gia (T) va
nhém kiém sodt (C) 13 nhu nhau. Khi nay c6 thé st dung
nhém kiém so4t E[YC|T = 1] d€ xdy dung nhém dbi ching
E[Y, |T =1].

» Gia dinh ndy néi 1dng hon rat nhidu so véi gia dinh nhém kiém
soat tuong ddng véi nhém tham gia trong phuong phip miu
ngiu nhién bdi né cho phép st dung nhém tham gia va nhém
kiém soét c6 khac biét vé& cic thudc tinh, ké ca cac thubc tinh
khéng quan sat dugc 6 thé dnh hudng dén lya chon tham gia
chuong trinh (unobserved heterogeneity).

» Ching ta s& nghién ctu tinh hubng phtc tap hon khi gia dinh
song song bi vi pham.
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Khung phéan tich cda phucong phap DiD

I
|| Tac dong=Y,-Y,
|

Y, (khong quan sét dwrgc) |

Y,

Két qua

Y, fo—————

Chuong trinh
Year=0 ¢

Year=1
(Trudc) —) (Sau)

Kiém sodt Y,-Y, =
Tham gia Y, Y, Y, Y, =b
DID =b-a=Y,Y,
o = = = S
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Khung phan tich cta phuong phdp DiD (2)

Uéc lugng tic déng bing hdi quy:
Yi = Bo+ P1* T+ B2 Year + B3+ (T x Year) + B4 x X;+¢; (1)

Trong dé:
» T 1 bién trang thai tham gia chinh séich
> Year |3 bién thsi gian trudc va sau khi thuc hién chinh sach
» X; 1a cic dic tinh cha hé gia dinh (tam thoi bd qua)

B3 1a udc lugng ATT cha viéc tham gia chuong trinh:

Year = 0 Year = 1 AY
T=0|Y =5 Y = Bo+ (2 2
T=1|Y=0+b51 Y=0Fo+B1+5+pP Lo+
DiD = 3
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Khung phan tich cta phuong phdp DiD (3)

Hinh thic uéc luong DiD don gidn nhét:

» Dung dir liéu gop (pooled regression): gbp cic quan sit qua
nhiéu n¥m cda cic hd gia dinh thanh mét bang dit liéu chéo
(repeated cross-sectional data).

» DiD ciing ¢6 thé ap dung véi dit liéu chéo (chi c6 mét nam
quan sat duy nhit déi véi tt ca cic hd gia dinh), tuy nhién
rAt hiém khi dugc st dung do thidu tinh tin cay.
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Phuong phap DiD - Mé rong

> DiD c6 tinh dén diéu kién ban dau:
Néu diéu kién ban diu anh hudng dén gia dinh song song =
hdi quy véi tung d6 gbc va hé sb géc thay déi.

» Udc lugng tac déng cb dinh sir dung dif liéu bang (panel data
with fixed effects)
St dung dit liéu bang c6 thé kiém soat dugc cac yéu tb khong
quan sat dugc (vi du nhu 1Q, t& chAt ¢4 nhan) khéng thay déi
theo thdi gian nhung c6 anh hudng dén két qua.

» FE vs RE:
Dif liéu bang cho phép st dung nhiéu gid dinh khac nhau vé
yéu t& khéng quan sat dudc c6 thé dnh hudng dén chuong
trinh.

» DiD két hop véi PSM:
St dung PSM d& loc cac quan sat c6 do tuong dong cao
trudc khi st dung DiD d& tinh tic déng cha chuong trinh.

10/19



So sédnh cic phuong phap da hoc

Randomization

PSM

DiD

Gia dinh

D lidu

Tac
dong

Uu diém

Nhuoc
diém
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Thuc hanh
» data file STATA hh_9198.dta
» STATA dd.do file
Nghién citu ciu tric file hh_9198.dta

» Dir lidu dang bang Nxt = 826x2: 826 hd gia dinh, mdi hd c6
quan sat trudc (t=0) va sau (t=1) khi thuc hién chuong trinh.
» Bang doc (long format)

HHid Year Village Treatment Y; X
1 0 0 yJ xuwo
1 1 1y xu
2 0 0 ¥& xo
2 1 0y

» Cac ky thuat xt ly va chuyén déi rht quan trong déi véi dif
liéu bang!



Thuc hanh (2) - Héi quy dif liéu gdp (pooled regression,

repeated cross-sectional data)
D& uéc lugng dugc phuong trinh hdi quy (1) bing phuong phap
gbp dir liéu, can tao bién tuong tic T x Year :

HHid Year Village Treatment T x Year Y; X;
1 0 1 0 yJ xuo
1 1 1 1y xu
2 0 0 0 ¥& xxo
2 1 0 0 yf xu

> reg Y Year T (Year x T) X; = Udc luong chénh I&ch trung binh
gitta nhém c¢é va khéng tham gia chinh sach, c¢é kiém so4t su anh
hudng clia cac nhan t khéc.

» Loi ich clia hdi quy dif liéu gbp 13 thuc hién don gian, khéng yéu cau
dit lieu bang phai can bing (m0| hé gia dinh déu cé quan sit & tht
c3 cac thai ky). Tuy nhién, néu dir liéu bi thiéu mét cich hé thong
(non-random missing values) thi viéc udc lugng cé thé bi chéch.
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Thuc hanh (3) - Hbi quy dif liéu bang véi tic dong cb dinh
- Panel data with fixed effects

Khéc véi hdi quy dit lidu gbp, hdi quy dit liu bang cho phép tach
dugc dnh hudng cla khac biét khong quan sat duge nhung khéng
thay déi theo thdi gian (time invariant unobserved heterogene|ty)
Vi du t chit ca nhan khéng thay déi theo thdi gian, va c6 thé c6
anh hudng dén quyét dinh tham gia chuong trinh ciing nhu két
qua chuong trinh.
Hinh thic udc lugng thit nhat:

> xtreg Y Year T (Year« T) X;, fe i(id) id la mad hd gia dinh.

M& hinh FE uéc lugng phuong trinh hdi quy sau:

Yi = Bo+B1* Ti+ Bax Year + B3 (T; x Year;) + Bax Xj+ni+e€;

(2)
n; 13 tac dong cb dinh clia m&i hd gia dinh i, khéng quan sat
dugc.
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Thuc hanh (4) - Hbi quy dif liéu bang véi tic dong cb dinh

- Panel data with fixed effects
Céc 1énh khac c6 két qua tuong tu nhu FE bing cach tao mdt bién
gi3 cho mdi hd gia dinh dé udc luong tic déng cb dinh va dung
phuong phap LSDV:

» areg Y Year T (Year* T) X;, a(id)

» reg Y Year T (Year« T) X; i.id

Hinh thidc udc lugng thd hai:

» Hbi quy st dung sai biét clia cac bién sb ctia phuong trinh (2):
L4y sai biét clia cac bién trong phuong trinh (2) qua thdi gian
dbi véi tirng hd gia dinh (13y dif liéu n3m sau trir di dif liéu
n3m trudc), khi dé tic dong cb dinh va tung do gbc sé bj trir
khtt, va ban chit 13 ching ta udc luong md hinh sau bing
OLS:

AY; = Po+ Prx AT+ B3+ A(T; x Year;) + fax AX; +p; (3)

» Sir dung lénh reg dY dT dinteraction dX; véi cac sai biét
dugc tao ra.
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Thuc hanh (5) - DiD ¢6 tinh dén diéu kién ban dau
Gia dinh song song ham y cac nhan t& phi chinh sich khéng quan sat
dugc dnh hudng dén nhém tham gia v nhém kiém soat khéng thay déi
theo thoi gian (time-invariant selection bias). Néu gia dinh song song bi
vi pham = ¢é thé din dén ugng lugng chéch trén hodc dudi:

Time-Varying Unobserved Heterogeneity
2= DD underestimates impact

/A — ., Participants

H I DD impact
> Control

= Parallel trend assumption

07 ‘I ’ _ _—— 4@ = DD overestimates impact
Bias | . v _—7T_ -~ !

t=0 Time =1

> Vi du téc db ting trudng thu nhip clia nhém tham gia 16n hon
nhém kiém sodt = DiD chéch duéi (uSc lugng thap hon thuc té)
va ngugc lai.
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Thuc hanh (6) - DD c6 tinh dén diéu kién ban dau

Tuong tu nhu udc lugng st dung sai biét clia cic bién s, nhung
kiém so4t thém diéu kién ban dau X; trong cling mdt phuong trinh
hdi quy:

AY; = Po+PrxATi+PB3xA(Tix Year;)+Bax AXi+P5  Xi+p; (4)

St dung 1énh reg dY dT dinteraction dX; X; véi cac sai biét dugc
tao ra va diéu kién ban du (quan sat X; tai thoi diém Year = 0).
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Thuc hanh (7) - DiD két hop véi PSM

» On tap: PSM tim ra nhém phan ching dua vao cac dic tinh
quan sat dudc va loai bé nhitng quan sat n3m ngoai viing hd
tro.

» Két hop PSM va DiD sé manh hon la chi sit dung DiD.

Cac budc thuc hién:

» Buéc 1: Loc c4c hd gia dinh n3m trong ving hd tro chung
bing cach udc lugng xac subt tham gia chuong trinh (diém xu
huéng) dua trén diéu kién ban dau. Luu y 13 néu dif lidu 13
dang dai (long format) thi can phai chuyén d&i thanh dang
rong (wide format).

> Chgy chuong tr]nh pscore

» Kiém tra cho dén khi diéu kién cén bang d\uc}c dam bao

» Loc c\éc quan sat démNbéo diéu kién cin bang va bd cic quan
st ndam ngoai vung ho trg chung

» Budc 2: Tao b dit liéu chi véi cic quan sat n3m trong viing
ho trg chung va st dung cidc phucng phip udc lugng DiD trén
mAau dif liéu d3 chon loc nay.
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Thuc hanh (8) - Thuc hanh DiD két hgp véi PSM

Buéc 1:

Can thiét tao dif liéu chéo (wide format) tir dit liéu bang (long
format) sao cho véi mdi quan sat thi bién tham gia chinh séch T
duoc tinh tai thai diém Year = 1, X; 13 dic tinh hd gia dinh thai
diém Year = 0:

pscore T X;, pscore(myscore) blockid(myblock) comsup
keep if myblock! = .

keep id

sort id

Budc 2:

merge id using master.dta
keep if _merge == 3
drop merge

gen Interact = T x Year

xtreg income T Year Interact X;, fe i(id)
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