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Potential outcome framework

ATE = E(Y}[D = 1) — E(Y?|D = 1)+ E(Y?|D = 1) — E(Y?|D = 0)

ATT Bias

ATE = ATT + Selection Bias
D&i v6i thir nghiém ng3u nhién dam bao viéc phan b8 vio nhém
tham gia hay déi ching hoan toan déc 1ap véi két quad chucng
trinh:
Y1, Y L D;

thi chiing ta uéc luong dugc tac dong can thiép trung binh bing
su khac biét vé két qua ciia hai nhém:

N
1
_ 1 01 _ 1 0
ATE = E[Y; _y,.]_NEI:(y,. ~Y?)
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Uéc luong tac dong can thiép nhu thé nao?

ATE = ATT + Bias

> ATE Ia khéc biét vé mit két qua giita nhém tham gia va
khong tham gia chuong trinh.
> ATT |3 khac biét giita két qua clia nhém tham gia véi két qua
dang 1€ d3 xay ra néu nhu nhém nay khéng tham gia chuong
trinh.
> Néu Bias = 0 thi ATE trung v6i ATT.
Thiét k& can thiép ngiu nhién (RCT) tao nhém hudng Igi va nhém
do6i chiing hoan toan tuong dong vé cac diéu kién quan sit dugc
va khéng quan sit dugc = Bias =0 = ATE = ATT. RCT dugc
coi |3 tiéu chuin vang dé thiét 1ap quan hé nhan qua giita can
thiép va két qua.
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Khi khéng thé thuc hién dusc RCT

> Cé thé xay ra hién tugng lua chon miu (selection into
treatment)
> Khi x4c xuit phan b vio nhém tham gia hay dbi ching
tuong quan véi két qua chuong trinh, Y,-l7 Y,-0 ~ Dj
= ATE #£ATT

Chiing ta b3t bubc phai st dung dif liéu quan sat dudc
(observational data) nhim xdy dung mét tinh hubng nghién ciiu
tuong tu nhu thir nghiém ngdu nhién:

o S dung cic thuat toan théng ké dé xay dung nhém hudng Ioi
va doi ching tuong dong nhu thir nghiém ngiu nhién (DiD,
matching).

o St dung tinh hubng thir nghiém tu nhién/ban thi nghiém
nh3m mé phdng lai thiét k& thit nghiém ngiu nhién
(Regression Discontinuity, 1V, regression adjustment)

= Can ndm viing ly thuyét danh gia tic dong can thiép bing RCT!
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Dac diém cda dir liéu quan sat dugc

Dai da sb c4c dit liéu diéu tra thu thap thit cAp khong dam bao
diéu kién cac nhém hudng Igi va dbi chiing hoan toan tuong dong
vé tit c3 cac phuong dién.
> Khéng tuong dong vé cic diéu kién quan sat dugc (vi du
nhém hudng Igi va nhém dbi ching c6 cic thudc tinh nhan
khau hoc, kinh t& x3 héi, diéu kién dia Iy khéng giéng nhau.)

» Khéng tuong dong vé cic diu kién khdng quan sat dugc.

= Bias ludn tdn tai, vd khdng thé udc luong dugc ATT truc tiép
tir mau ma phai dung céc thiét k& nghién ctu hop ly.
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Qué trinh phan b8 nhém dbi tuong hudng loi va déi chimg
quyét dinh khi nao thi thiét 1ap duoc quan hé nhan qud va
st dung thiét ké gi

» Vi thir nghiém ngiu nhién: ngiu nhién héa qué trinh lya
chon doi tugng tham gia.

» Véi dit liéu quan sat dugc: khdong ddm bao viéc tham gia Ia
ngiu nhién va cé thé xay ra qua trinh lya chon mau.

o Néu qué trinh tham gia 13 ngu nhién, khong phu thudc y
mubn cla dbi tugng nghién cuu - Tinh huong thit nghiém tu
nhién — C6 thé mé phéng gan gibng nhit véi thir nghiém
RCT nhét!

o Né&u phan b8 can thiép I3 ngiu nhién nhung trong qué trinh
tham gia cothexayraInentuongluachon mAu (self selection
into treatment) — Phai ¢ thiét k& nghién cdu phi hop véi
nguyén nhan gy ra hién tugng tu lua chon mau.
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Thé n3o 13 tinh hubng thd nghiém tu nhién (natural
experiment)/ban thi nghiém (quasi-experiment)?

» Khi xdy ra mot su kién hay mét can thiép chinh sach ma & dé
6 su phan dinh ng3u nhién nhém déi chitng va nhém hudng
loi, m3c di khéng dam bao tit ca cic thudc tinh cla hai
nhém hoan toan tuong dng.!

» Su phan dinh ngdu nhién ndy lam gidm hoic loai trir van dé
tu lua chon vao miu (self selection into treatment).

"Hoc vién cAn phan biét hai khai niém: phan b8 can thiép, va tham gia trén
thuc té.
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Tai sao lai goi la thi nghiém tu nhién (NE)/ban thd ngiém
(QE)?

» RCT c6 hai néi dung chinh: chon miu cic ca nhan tucng
ddng, sau d6é nglu nhién héa can thiép trén m3u di chon. Do
dé, RCT dam bao:

1. M3u tuong déng vé cic dic tinh quan s&t dugc va khéng quan
sét dugc (véi dieu kién cd mAu da I6n).

2. Can thiép la ngau nhién, va khéng c6 qué trinh tu lua chon
vao nhém hudng Igi.

» NE/QE dam b3o dugc diéu kién 2 13 khéng c6é qua trinh tu
lra chon vao nhém hudng loi, nhung khéng dam bao diéu
kién 1 13 m3u tuong ddng.
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Vi du tinh huéng thi nghiém tu nhién/ban thi nghiém

Céc chinh sach vi mé cip d6 trung uong hay tinh, cic hién tuong
thoi tiét bt thudng, bAt kha khang thudng 13 cac tinh hubng thi
nghiém tu nhién déi v6i doanh nghiép va hé gia dinh:

o Chinh quyén quyét dinh 4p thué truéc ba 1én s hitu xe 6 &
ndi thanh cao hon khu vuc ngoai 6 dé han ché xe co. Chinh
sidch nay la thr nghiém tu nhién béi ngudi dan khéng dugc
quyén lua chon mirc thué khi di mua xe.

o Covid-19 Ia tinh huéng thr nghiém tu nhién; han han, nifmg
néng tac déng 1&n ning sult cay trong ciing I3 thi nghiém tu
nhién bdi vung bi dnh hudng va khéng bi dnh hudng hoan
toan n3m ngoai kha ning chi phdi clia cic hd san xubt sbng
trong dé.

o Céc tinh hudng 4p dung chinh sach theo céc tiéu chi doc lap,
khéng phu thudc vao ¥ chi chli quan clia ngudi dan, vi du tién
lusng tbi thiu viing 13 thir nghiém tu nhién.
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Dic tinh cla cic vi du thi nghiém tu nhién trén 13 gi??

o Ngudi bi anh hudng khéng dudc tu lva chon mic thué ndp.
Néu sbng & ndi thanh thi phai déng thué cao (treatment), &
ngoai thanh thi thué thip (control). Va v& mit trung binh thi
ngudi dan & ndi thanh va ngoai thanh sé khac nhau.

o Khu vuc bi tic dong bsi Covid-19 hay han han |3 ngiu nhién,
n¥m ngodi tAm kiém soat clia cic c4 nhan sbng tai d6. Va
viing bi 3nh hudng hay khéng bi anh hudng c6 thé rit khac
biét vé& c4c dic tinh.

Ngudi lao dong hodc chi lao dong phai trd chi phi BHXH
theo vung chi khéng dugce tu lua chon. Va vé mit trung binh
thi gitra cac vung ciing c6 su khac biét.

2C4c giai thich nay chi 4p dung bai todn danh gia trong ngin han. V& dai

han, khi x3y ra vAn dé sorting thi vin c6 thé& din dén vAn dé-tu lua chon.
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Hé théng héa phuong phap dénh gia tic ddng chinh sich

Random

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 abservables
Regression discontinuity design

SELECTION BIAS

On observables and Difference —in-differences
unobservables

Instrumental variables
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6t sb lua chon khi st dung dir liéu quan sat dugc

o Tim céch thiét k& nhém dbi ching sao cho cac dic tinh khéng quan
sat dugc cb thé can bang (vi du st dung thd nghiém ty nhién -
“treatment is as-if random").

o Chép nhan cé su khac biét v& dic tinh khéng quan sat dugc, nhung
néu chiing khéng thay dbi theo thsi gian (time invariant
unobservables) thi cé thé dung sai phan dit liéu dé loai bo.

o St dung phuong phép bién cong cu, véi bién cong cu 13 co ché phan
b& can thiép tuong quan véi tinh trang hudng Igi nhung khéng
tuong quan véi két qua dé tinh tic déng du dinh can thigp ITT
(tuong tu nhu thiét k& thir nghiém khuyén khich).

o Ghép cip (matching) hodc tao nhém dbi chiing nhan tao (synthetic
controls) dé xay dung nhém déi chiing.
o St dung hdi quy gién doan (regression discontinuity design) dé xay
dung nhém doi chitng tai ngudng gidn doan cla chinh sich.
Tht c3 nhitng vin dé trén phai duoc thao luan khi dé xuit mét nghién
ctru st dung dit liéu quan sat dugc.
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Phan loai phuong phap danh gid tac dong véi thir nghiém
tu nhién/ban thi nghiém

Lua chon phuong phdp phu thubéc vao nguyén nhan x3dy ra
selection bias.

o Chéch lua chon quan sat dugc (SOO design): Regression
Adjustment, Matching, SRDD
» Matching: St dung cac thuat toin théng ké dé xay dung nhém

hudng loi va dbi ching tuong déng nhu thir nghiém ngiu
nhién. Mét trudng hop khéng can thiét k& m3u ngiu nhién 13
str dung sb liéu chia c3p sinh déi (con goi I3 ghép cip hoan
h3o, exact matching): Cc c3p sinh déi c6 cling yéu t6 vé ning
luc hay cac d3c tinh sinh hoc nhung bi dnh hudng béi cac didu
kién kinh t&, x3 héi, gia dinh khac nhau.

o Chéch lua chon khdong quan sat dugc (SOU design):
DiD, IV, Heckman sample selection, FRDD
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Thiét k& don gian nhit véi thi nghiém tu nhién

» Phuong phap diéu chinh hdi quy (regression
adjusment/control function approach) gia dinh ring sau
khi d3 kiém soat tht c3 cac dic tinh quan sat dugc thi trang
thai tham gia chuong trinh hoan toan ngiu nhién (“treatment
is as-if random after controlling for all observables”,
Y1 YP L DilX).

> Khi ndy, ching ta c6 thé udc luong ATE bing hdi quy tuyén
tinh da bién, va tac dong can thiép 13 tham sb ca bién chinh
sach D;:

Yi = Bo + B1Dj + Pox1i + B3x2; + ... + €

VAn can md hinh thda céc diéu kién CLRM.

» Phuong phdp nay dic biét hitu ich v8i cac thi nghiém tu
nhién (vi du danh gid tac déng cda hién tuong thai tiét cuc
doan dén ning suit néng nghiép).
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Thiét 18p quan hé nhan qua bing matching

> Matching 13 mét thiét k& nghién ctru dua trén gid dinh quan
sat dugc dic tinh giai thich cho vin dé Iuva chon miu
(selection on observables).

» Matching khac véi hdi quy 13 khéng dua trén tham sb
(nonparametric methods).

» Cé rht nhiéu phuong phip matching, tuy nhién cbt 18 cha tht
ca c4c phuong phap 13 dam bao diéu kién cin bing giita hai
nhém hudng Igi va dbi chiing.

o Chung ta sé lam quen véi cach ghép cidp, tir don gian 13 ghép
bang chi sb xu hudng (propen5|ty score matching) dén ghép
bang ham khodng cich tong quat Malahanonis distance, nhém

dbi chiing nhan tao synthetic controls, va ghép cip bing cach
lam thé nhdm dif liéu (coarsened exact matching).
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Phuong phéap ghép cip bang diém xu hudng (propensity

score matching-PSM)

Tham gia

Khéng tham gia

Truée

> Ban chit clia PSM I3 tim nhém hudng Igi (treatment group) va nhém
chiing (control group) cé tuong dong véi nhau trong téng thé miu dif
liéu bing mé hinh théng ké.

doi

> Chiing ta xay dung mét chi sb goi I3 diém xu huéng - propensity score.
Diém xu hudng la xac suat quan sit dugc mét hd cé tham gia chinh sich
hay khéng.

> Céc hd gia dinh ¢ cling diém xu hudng gin nhau dugc ghép cip va 1am
doi chdng cho nhau.
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Co ché clia phuong phap ghép cip bing propensity score
Céc hd gia dinh c6 x4c subt tham gia gibng nhau thi cé d3c tinh
tuong ddng nhau. Do d6 thay vi viéc yéu cdu nhém tham gia va
hudng lgi phai tuong déng nhau vé& moi mit (trong RCT), thi c6
thé diing x4c sut tham gia d&€ tim nhém hudng Igi va dbi ching.

Nhém tham gia Nhém khong tham gia

HHid prob. HHid prob.
A .90 M 10
B 20 N .75
C .70 0] 15
D .30 P .90

> C6 thé ghép hd A (c6 tham gia) véi hd P (khéng tham gia),
nhung khong thé ghép A véi M, N, O.

» Ghép B véi O, C véi N.

> Khéng tim dugc nhém dbi ching véi D va loai b hd nay.

» Phuong phdp Matching udc lugng duge ATT chit khong phai
la ATE.
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Cac budc thuc hién phucong phap PSM

1. Ubc lugng md hinh xac xult tham gia hay khdng tham gia
chinh sach bang hoi quy logit hay probit, véi cac bién giai
thich 13 cic dic tinh c6 anh hudng dén kh3 ning tham gia
chuang trinh:

P(T = 1|X) = F(X1, ..o Xm)

2. Xéc dinh viing hé trg chung - common support va thuc
hién cic kiém dinh ddm b3o cac diéu kién can bing ducc
thda man. Cac nhém cé cuing mét gia tri diém xu hudng (hay
khodng gid tri) can c6 cac thudc tinh khdng qua khac biét
nhau.

3. So sanh nhém hudng loi v6i nhém dbi ching trong viing hd
trg chung.
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Ving hd trg chung - Common support

Vung hd trg chung (con goi I3 diéu kién trung 13p - overlapping
condition) 13 viing cé udc lugng diém xu hudng (hodc xac sult

tham gia) cta cd nhém tham gia va nhém kiém soat. Hai nhém
phai c6 mét sb lugng quan sat ¢é cling diém xu hudng thi méi

ghép cdp dugc véi nhau.

0< P(T,' = 1‘X,') <1

Ving hd trg chung tbt Ving hd trg chung kém

Density of scores Density of scores

for nonparticipants for participants
Density of scores Density of scores
for nonparticipants for participants

Density

Density

Propensity score
1

pensity score

0 Region of common support Region of common support 1
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Diéu kién c6 viing hd tro chung

» Diéu kién nay dam b3o c6 thé tim dudc cic quan sat dbi
ching dbi véi mét sb dbi tuong tham gia. Néu cic quan sat
c6 diém xu hudng khac biét nhau qué thi khéng thé so sinh
dugc vdéi nhau.

» C6 cang nhidu dbi tuong tham gia va kiém sodt trong viing hd
trg chung cang tot.

» Quan sat khéng nam trong viing hd trg chung s& bi loai do
khéng tim dudc nhém dbi ching.

3 vi du phia trén, D va M nim ngoai vung hd trg chung va bi loai
bé.
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Tinh téc dong can thiép trung binh 1&n ddi tuong tham gia

trong m6 hinh PSM

Né&u cac diéu kién trén dudc thda man, thi tac dong can thiép
trung binh d&i véi nhiing ngudi tham gia (ATT hay ATOT) dugc
tinh nhu sau:

ATTpsy = /\}T[Z y,T — Zw(i,j)YjC]
ieT jec
> ATTpsy la khéc biét trung binh (c6 quy§n s6) giita nhém
tham gia va nhém dé6i chitng cé cung diém xu hudng.
> w(i,j) 1a quyén sb, tliy thudc vao phuong phap ghép cip.
» Do tdn tai vin dé lya chon m3u nén ATE # ATT trong
phuong phip PSM.
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Cac hinh thic xac dinh nhém doi ching va quyén so
w(i, /) dua vao diém xu hudng
1. Phuong phép lua chon n lang giéng gan nhit (n nearest
neighbor matching): V6i mbi dbi tugng hudng lgi, lua chon n

quan s&t dbi chiing c6 chi sb xu huéng gdn nhit lam phan
ching.

2. Chon theo ban kinh (caliper or radius matching): Ghép quan
s4t c6 chi sb xu huéng n3m trong khodng +r cho trudc.

3. Chon phan ting va so sanh trong tirng khodng gi tri cho
trudc (stratification or interval matching).

4. Chon b3ng hdi quy ndi tai st dung phuong phap phi tham sb
(kernel and local linear matching).
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Vi du ghép cap 1-n

> Vi co ché matching 1-1:
1
ATT = 3= > (Yi= Yj)
D=1
trong d6 Yj; la bién két qua ctia quan sat ji(i) c6 cac dic
tinh quan sét dugc Xj(;) gan véi X; nhét.

> M3 rdng matching véi M quan sat gin nhét:

1 1 Y
ATT = ﬁl Z {YI_(ME ij(i))}

Di=1 m=1
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Luu y d6i véi phuong phap PSM

» Chi sb6 xu hudng hoan toan dugc xdy dung dua trén md hinh
logit/probit clia cidc dic tinh quan sat dugc, do d6 phuong
phap PSM dua trén giad dinh viéc tham gia chinh sich chi phu
thudc vao cac dic tinh cé thé quan sat dugc (selection on
observables ). Cc dic tinh khdng quan sat dugc khéng anh
hudng dén qua trinh tham gia hay khéng tham gia chinh séch.
DAy goi 13 gid dinh déc 1ap c6 didu kién (conditional
independence hay unconfoundedness).

> Day 13 mét gid dinh khd manh va khé c6 thé ddm b3o trong
hau hét cac trudng hgp.
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Thuyc hanh

Danh gi4 tic déng cha chinh sich cho vay vén dén tdng chi tiéu
binh quan hd gia dinh.
» Cai dat chuong trinh cho STATA (“net install st0026 1.pkg")

» Si dung dit liéu md phdng tin dung cia WB microfinance.dta
va matching.do.
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Budc 1: Udc luong diém xu huéng

Chay \chUOng trinh pscore dé tinh diém xu hudng va kiém tra tinh
cin bang giita nhém doi chiing va nhém xir ly:
pscore T X1 X2... [pw=weight], pscore(myscore)
blockid(myblock) numblo(k) comsup
» T I bién chinh sach, c6 tham gia hay khéng
> X1 X2 ... 13 cic bién gidi thich cho viéc tham gia chinh sach
> wgight la bién,quyén s6, tl]udng st dung trong cic bd di liéu
diéu tra dan s6 hay mic séng hé gia dinh
myscore 13 tén bién diém xu hudng
blockid 13 tén khodng diém xu huéng

numblo 13 s& luong block, tily chon

vVvYyy

comsup 13 bién trang théi chi din sb liéu c6 n3m trong viing
hd trg chung hay khéng
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» Chuong trinh pscore s& tinh x4c xult tham gia chuong trinh
dua vao cic bién gidi thich [X1, X2,...] st dung ham logit hay
probit. M3c dinh ctia pscore |3 probit.

> Kiém tra diéu kién cin b3ng: cic bién giai thich phai can
bang (gié tri trung binh bing nhau) trong m&i khodng gi4 tri
cha diém xu huéng. Diéu kién nay dam b3o nhém déi chiing
tuong dong véi nhém hudng Igi.
o Chuong trinh pscore sé kiém tra viing h& trg chung, phan
khodng chi s& xu huéng thanh cac block, va kiém tra diéu kién
can bing trong mdi block. N&u théa min chuyén sang buéc 2,
néu khéng thi hodc 13 phan lai block, ho3c 13 sita ham uéc
luong & budc 1. L3p lai cho dén khi diéu kién can bing dugc
dam bdo.
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Buéc 2: Udc luong tdc dong can thiép

Sau khi d3 uéc luong diém xu hudng va didu kién can bing d3
duoc ddm bdo, tinh tic dong can thiép trung binh dbi véi ngudi
tham gia (ATT) theo cdc hinh thic ghép cip khac nhau:

vVvyyvyy

Command | Method

attnd nearest-neighbor matching
atts stratification matching
attr radius matching

attk kernel matching

attnd Y T [pw=weight|, pscore(myscore) comsup

atts Y T, pscore(myscore) blockid(myblock) comsup

attr Y T, pscore(myscore) radius(xxxx) comsup

attk Y T, pscore(myscore) comsup bootstrap reps(50)
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Kiém tra diu kién overlapping/common support

A
A
© / \
il 3
z il 3
2ed i \
8 7 A
/ N
/ A
/\/ ST~
SO ~
0 K 2 3 4

Propenéity Score

| — — — Treatment = -==------ Control ‘

» Dif liéu nay cho thiy viing hd tro chung kha tbt va udc luong
ATT gan véi ATE.

» N&u viing h3 trg chung kém thi ATT c6 thé rit khac véi ATE
va hiéu luc ngoai vi (external validity) ctia uéc lugng yéu.
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Uéc luong phuong phdp PSM - ning cao

Tu viét chuong trinh dé tinh ra tic déng thay vi st dung cic phan
mém hay cic chuong trinh viét s8n 13 phuong phép tbt nhit dé
hoc kinh té lugng. So dd héa (pseudocode) clia phuaong phidp PSM
gbm cac budc sau:
1. Udc lugng propensity score bing logit ho3c probit
2. Kiém tra viing hd trg chung, phan khoang (block), kiém tra
diéu kién can bing trong mdi block. Néu théda min chuyén
sang budc 3, néu khdng thi hodc la phan lai block, hodc la
stta ham udc lugng & budc 1. L3p lai cho dén khi diéu kién
can bing dugc dam bao.
3. Tinh ATOT b3ng binh quan véi quyén sb tir TOT cda cac
block.
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