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Céc thiét k& nghién cdu dé thiét lap quan hé nhan qua

» Sir dung thit nghiém ng3u nhién héa (RCT) dé tao nhém
hudng Igi va nhém dbi chimng hoan toan tuong dong vé céc
diu kién quan sat dudc va khéng quan st dugc — tiéu
chuin vang dé thiét I1ap quan hé nhan qua.

> Khi khéng thé thuc hién RCT thi chiing ta c6 thé st dung dif
liéu quan sat dugc (observational data) nham xdy dung mét
tinh hubng nghién ciu tuong tu nhu thi nghiém nglu nhién:

o Su d/ung cac thuat toé\n théng ké dé xay dung nhém hudng loi
va doi chitng tuong dong nhu thir nghiém ngiu nhién (DiD,
matching). ’

) Sfr\dung tinh hudng can thjép tu nhién (na’EuraI experiment)
nham md phdng lai thiét ké th& nghiém ngdu nhién
(Regression Discontinuity, 1V, regression adjustment)

2/23



Thiét k& nghién cdu

Giai thich qué trinh phan b8 nhém dbi tuong hudng lgi va dbi
chiing.

» V6i thit nghiém ngiu nhién: ngdu nhién héa qué trinh lya
chon d&i tuong tham gia.

» VGi dir liéu quan sat dugc: khong dam bao viéc tham gia la
ngau nhién. C6 thé kiém chimg bing kiém dinh didu kién can
bing gitta nhém hudng loi va dbi ching.

o Néu quétﬁnhthanlgh la ngoaiﬂnh,khéng phu thudc ¥ mubn
clia déi tuong nghién cfu — Tinh hudng thr nghiém ty nhién
— C6 thé md phéng gan giong véi thir nghiém RCT nhat!

o Neéu qué trinh tham gia c6 hién tugng Iga c/hon mau (self
selection into treatment) — Phai c6 thiét ké nghién ciu phu
hgp véi nguyén nhan gay ra hién tugng tu lua chon mau.
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Threat to validity (confounding)

> Khéng thé nhan dinh dugc cac dic tinh khéng quan sat dugc
(unobservables) cé can doi gitta nhém hudng lgi va déi chiing.

» Thudc tinh khéng quan sat dugc tuong quan vdi tinh trang
tham gia chinh sich va két qua.

— Nhém d&i chiing khéng hop 18, va k&t qua cé thé bi sai léch.
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Khi nao st dung dit liéu quan sat dugc cho két qua tin cay?
Can c6 chién lugc nhan dién mé hinh (identification strategy) hop
ly! Vi du:

(¢}

Tim cach thiét ké nhém dbi ching sao cho cic dic tinh
khong quan sat dugc cé thé can bang (vi du st dung thi
nghiém tu nhién - “treatment is as-if random").

Chép nhan c6 su khic biét vé dic tinh khong quan sat dugc,
nhung néu chiing khéng thay ddi theo thsi gian (time
invariant unobservables) thi cé thé dung sai phan di liéu dé
loai bd.

St dung bién cong cu vGi diéu kién loai tru.

Ghép c3p hosc diing synthetic controls dé& xay dung nhém dbi
chiing.

St dung hdi quy gian doan dé loai trir tic déng clia nhan tb
khong quan sat dugc.

TAt c3 nhiing vin dé trén phai dugc thio luan khi dé xut mét
nghién clru st dung dit liéu quan sat dugc.
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Potential outcome framework

D&i v6i thir nghiém ng3u nhién dam bao viéc phan b8 vao nhém
tham gia hay doi chitng hoan toan doc lap véi két quad chuong
trinh:

Y3 Y0 LD,

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

N
1
ATE = E[Y} — Y0 = = 3°(% = v9)
i=1
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D&i véi dit liéu quan sat dugc

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

ATT Bias

ATE = ATT 4+ Selection Bias
Khi nao thi ATE # ATT?

» Khi x3y ra hién tugng lua chon mau (selection into treatment)
> Khi x4c xubt phan b8 vao nhém tham gia hay dbi chimg
tuong quan véi két qua chuong trinh, Y1, Y? ~ D;
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Thiét ké DD

> D& xi ly trudng hgp lua chon m3u theo dic tinh khéng quan
sat dugc (selection on unobservables) nhung khéng thay doi
theo thdi gian (time invariant unobserved heterogeneity).
» Khac biét véi vin dé lua chon m3u dua trén dic tinh quan st
dugc (selection on observables) la gi?
o Gid dinh quan st dugc cic nhan tb anh hudng dén viéc phan
b6 vao nhém tham gia hay doi chiing.
o (6 thé xac lap dugc nhém doi ching hop 1€ dua trén cac dac
tinh quan sat dugc.
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Potential Outcome Framework in DiD Design

» Hai nhém dbi tuong:
o D =1 nhém hufsng loi
o D =0 nhém kiém soat
> Hai thoi diém
o T =0 trudc khi thuc hién chuong trinh
o T =1 sau khi thuc hién chuong trinh
> K&t qud c6 thé xay ra
o Yii(t) Két qu§ tiém ning cha dbi tuong i thudc nhém hudng
Igi tai ths‘ii diém t ) )
o Yoi(t) Két qué}iém ning cha déi tugng i thudc nhdm kiém
sodt tai thoi diém t
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K&t qua thuc hién clia hai nhém tai hai thsi diém

T=0 T=1 Differences
0 | E[Yoi(0)|D; =0]  E[Yoi(1)|Di =0]  E[Yoi(1) — Y5i(0)|D; = 0]
1| EVvu(0)Di =1 E[a(1)IDi =1  E[Yu(1) — Yui(0)|D; = 1]

D
D

Véi gid dinh song song,

E[Yoi(1)|D =1] — E[Yei(0)|D =1] = E[Y0i(1)|D = 0] — E[Y0i(0)|D = 0]
what if treated unit didn’t receive treatment change in control unit
Ching minh:

ATT = E[Y1;(1)|D = 1] — E[Y0:(1)|D = 1]
= E[Y1:(1) — Y1:(0)|D; = 1] — E[Yo0i(1) — Yo0i(0)|D; = 0]
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E[Yi(1)|Di = 1]

E[Yoi(1)| D = 1]

E[Y;(0)|D; = 1]
E[Y:(1)|D; = 0]

E[Yi(0)|1D; = 0]

E[Yai(1) = Yoi(1)|D; = 1]
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Identification v&i DiD

» Gia dinh song song thda néu nhan t6 quan sat dugc anh
hudng dén lua chon mAu khéng thay déi theo thdi gian (time
invariant) va mang tinh cng dén (additive).

» N&u ¢ nhan tb khéng quan sat dugc thay déi theo thdi gian
anh hudng dén két qua chuong trinh (time-varying
unobservables) thi gid dinh song song bi vi pham.
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Threat to validity

Dénh gia tac déng ngin han va dai han.
D liéu repeated cross-sectional va panel data.
Attrition.

Functional forms.

vVvyyYyyvyy

DiD khéng xt ly dugc vin dé simultaneity/reverse causality.
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Nhitng dang md hinh st dung DiD dé thiét |&p quan hé
nhan qua

- DIiD co s6 (plugged-in DiD)
- Subgroup effects

- DiD md rong

- Placebo test

- Matching with DiD

- DDD

- Multilevel /hierarchical model
- Synthetic controls
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Plugged-in Estimator

Diing khac biét nhém trudc va sau (diff-in-diff in means) d& uéc
tinh ATT:

ATT = E[Y1;(1)|D = 1] — E[Y0:(1)|D = 1]
= E[Y1:(1) — Y1:(0)|D; = 1] — E[Y0i(1) — Yo0i(0)|D; = 0]

Cé thé 4p dung véi repeated cross-sectional data, tuy nhién canh
giac thay déi cau tric nhém.
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Uéc luong ATT b3ng hdi quy

Y =080+ B1* T+ B2x Year + B3 x (T x Year) + u

Trudc (Year =0) Sau (Year =1) AY
Dbi chitng (T=0) | Y = 5 Y = Bo+ B2 Ba
Huéng Igi (T =1) | Y=5+5 Y=8+Bi+B+Bs Pa+tps
ATTpip = B3

Cé thé dua thém cac bién kiém soat khac vio mé hinh hdi quy

22 XiBJ.

16/23



DiD dé wdc luong subgroup effects

» Néu can thiép dugc thuc hién & cép dd cao hon cép do ca
nhan (vi du véi dit liéu doanh nghiép, chiing ta mubdn udc
luong tac dong chia mdi trudng kinh doanh cAp tinh 1&n hiéu
qué hoat déng clia doanh nghiép) thi vin c6 thé 4p dung DiD,
tuy nhién khi d6 gia dinh 13 tht c3 cic doanh nghiép trong
cling mét tinh déu bi dnh hudng gibng nhau (do dé phai dung
cluster standard errors dé& diéu chinh tuong quan ndi nhém.)

> C6 thé c6 su khac biét vé tac déng giita cdc nhém doanh
nghiép cé dac tinh khac nhau trong cling mét tinh
(heterogeneous effects), vi du doanh nghiép I6n bi téc dong
khac v6i doanh nghiép nhd.
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Diff-in-diff-in-diff

DDD wéc luong su khac biét giita DiD clia chinh séch can nghién
ctru va DiD ctia nhém dbi ching gia (placebo).
> Vé nguyén tic, DiDpjacebo = 0, do dé DiD va DDD cho téc
dong gibng nhau. Tuy nhién DDD s& loai bd vin dé Iya chon
mAu c6 thé mic phai trong DiD néu gia dinh song song bi vi

pham. Cé thé chon DiD, va diing DDD dé kiém dinh dé nhay.

> Néu DiDpjacebo 7 0 thi cn xem xét lai md hinh.

Ap dung khi nao?
» C6 nhiéu hon mét nhém kiém soat

» C6 nhiu hon 13 hai thsi diém
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Placebo test

Xu hudng thay d&i cia nhém kiém sodt va hudng Igi cé tuong
déng hay khoéng?

Parallel trends at the municipal and township level

Golden Dawn vote share (in %)
[=2]
Golden Dawn vote share (in %)

3- Municipalities 3- Townships
—e- Control - Control
—&— Treated =& Treated

2012l May 201 2'June 2015IJan. 2015 éep. 2012‘ May 201 2‘June 2015IJan. 2015 ISep
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Matching with DiD

> K&t hop giita PSM véi DiD dé loc nhém déi ching va hudng
lgi dua trén dic tinh quan sat ducc.

> Synthetic controls: Khi c6 nhiéu nhém dbi chiing, c6 thé dung
thuat todn dé tim ra mét nhém dbi ching ti uu bing cich
kép hop giita cidc nhém dbi chitng khic nhau. Ap dung khi c6
dit liéu bang véi T >> n.

20/23



Tac déng cha thué thubc 15 1&n sb didu hat binh quan theo bang.

gl 1 Passage of Proposition 99 >

T T T T
1970 1980 1990 2000
years

Re Figure 4 Per-cap cig sales gaps in California & placebo gaps in 38 control state:
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Thiét k& DiD nhu thé nio?

» Duya vao vj tri dia ly
» Dua vao thdi gian
» Dua vao cic quy dinh hanh chinh
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