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So sanh nhom huang lgi va nhém doéi chirng

» Comparing outcomes for the treated and untreated often
yields incorrect estimates

ElY|D=1] — E[Y|D = 0]

E[Y1|D = 1] — E[Yo|D = 0]

E[Y1|D = 1] — E[Yo|D = 0] + (E[Yo|D = 1] — E[Yo|D = 1])
which rearranges to:

E[Y1|D = 1] — E[Yo|D = 1] + E[Yo|D = 1] — E[Y|D = 0]

which consists of the Average Treatment Effect
on the Treated (ATET) and Selection Bias:

E[Y; — Yo|D =1]
-\II. i i
+ E[Yo|D = 1] — E[Yo|D = 0]
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Selection Bias



Phan biét cac khai niem ATE, ITE, TOT



Ngau nhién hoa dé xuat tham gia
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Qaiirca Gartlar 2011

» ITT: Tac dong cta chwong trinh doi véi nhém duwoc dé xuat tham
gia, bat chap viéc trén thwc té ho co tham gia hay khdng

* TOT: Tac déng cua chuwong trinh d6i vdi nhom dwoc dé xuat tham gia va
trén thuc té cé tham gia.



Sosanh ITE va TET

Offered (Treatment) Not Offered (Control)
A C
non-compliers would-be non-compliers
B D
compliers (recipients) would-be compliers
eligible + want treatment

ITE so sanh A & B v&i C & D.

So sanh B vdi C & D c6 ham chtra tac dong chéch mang tinh lya
chon ngay (selection bias) ca khi viéc lwva chon tham gia chwong

trinh duoc thuc hién ngau nhién
TET so sanh B vdi D, tuy nhién [am thé nao dé ddm bdo tuan tha
trong nhém doi chirng?



Tac dong muodn danh gia sé quyét dinh
thiét ké nghién cliru

Tac ddng can thiép trung binh (Average Treatment Effect): cd thé truc
tiép st dung thi&r nghiém ngau nhién.
Tac dong lén nhédm dugc dé xuat tham gia (Intention to Treat Effect):
— L4y mau ngau nhién cho ca quan thé.
— Tién hanh lya chon mau trong quan thé cac nhédm d3 dwoc lwa mdt cach ngau nhién
— ITE dwoc tinh bang sy khac biét giita két qua cla nhédm dugc dé xuat tham gia so vai
nhém khong.
Tac déng can thiép lén doi twong tham gia (Treatment Effect on
Treated):
— Chi st&r dung mét nhém cac ca nhan duoc dé xuat tham gia va sé lam theo dung yéu
cau. D6 1a nhdm nhirng ngudi tuén tha.
— Phan b6 ngiu nhién viéc tham gia chwong trinh trong nhédm tuan thd nay.
— TET dugc tinh bang sw khac biét vé két qua gitta nhom cé tham gia va khong tham gia
clia nhirng ngudi tuan tha.
— Khoéng dé wéc lwong TET trén thye té vi yéu cau phai xac dinh dwoc nhém nhitng
ngudi tan tha va yéu cau ho dang ky vao chwong trinh nghién ctru thr nghiém. Viéc
thuc hién twong tw nhw béc tham.




Strc manh théng ké, c& mau va tac
ddng toi thiéu cd thé phat hién duwoc



Strc manh kiém dinh théng ké

* DO manh cia mot kiEm dinh la kha nang (xac suat) bac bo mot
gia thuyét thong ké (gia thuyét khong — Null) khi gia thuyét
thay thé la dung.

* Khinghién cu‘u so sanh 2 nhdm, dé manh cta kiém dinh 1a xac
suat bac bd gia thuyét khong Ia ha| ‘nhom co cung mot gia tri
trung binh (bang trung binh cla quan thé), do do két luan la
khéng cé su khdac biét gitra gid tri trung binh cla hai quan thé,
khi mé trén thuc té cé sy khac biét & mdt mirc dd nhat dinh.

e Do ddé nd la xac suat két ludn dung la hai nhém khac biét
nhau.



Strc manh kiém dinh théng ké

Test result
“Reject Null,” | “Fail to Reject Null”
Find an effect! | Conclude no effect.
Truth:
There is an effect Great! “Type Il Error”
(K) (low power 1-K)
Truth:
There is NO effect | “Type | Error” Great!
(test size Q) (1-a)

e Probability of Type | error is “size” of test, a (typically 0.05)

e Probability of Type Il erroris (1- k), where K is “power” of the test



Strc manh théng ké va mirc y nghia

Figure 1

Effect Size Critical FEffect Size
0 Walue

Do thi trai 1a phan phdi cda beta mili theo gia thuyét khdong 1a né bang 0.
Do thi phai la phan phdi ciia beta ml néu do 16n thuec té 1a beta.

Mrc y nghia duoc nhan dién 13 vung dudi bén phai ciia phan phoi bén trai.
Strc manh théng ké 1a vung dudi bén trai cia phan phoi bén phai.

(source: Duflo & Kremer ‘Toolkit’)



CH mau toi thiéu

Ban cé thé chap nhan mdt c& mau nhé néu:

— Ky vong tac dong can thiép la Ion

— Két qua c6 d6 dao déng nhd

— Nhom tham gia va déi chirng [a cdc nhdm twong ddng vé so quan

sat (p=.5)
— San ldng chap nhan mic y nghta thap va dd manh thdng ké thap.



Thiét ké can thiép theo nhém (cluster design)

Nhan xét vé sy khac biét gitra “tac dong toi thiéu cd thé phat hién
duoc” — tdc ddng thuc nho nhat ma mét tha nghiém cé thé phdt
hién duoc vdi xdc suét cao.

Khéng cé thiét ké theo nhom:

1 o
MDE > (t,_, +ta/2)\/ v | x

V&i thiét ké theo nhém:

1 1-p
MDE > (t,_, +ta/2)\/ =3 0\/,0+T

(J 1a s6 nhom cung kich ¢&, p la twong quan ndéi nhém, va N
la s& quan sat trong mét nhém.)




Thi nghiém tuw nhién va cac phuong
phap udc luvgng tac dong sir dung dit
lieu quan sat duoc



Tht nghiém tw nhién la gi?

* Nha nghién ctu lgi dung cac tinh hudng can thiép ty
nhién dé lwva chon nhdm tham gia va nhém huéng
lgi thay vi qud trinh th{r nghiém ngau nhién hda.

* Nha nghién cttu khéng can thiép thay d6i duoc mau
nghién ctu, vi du phan bé ai vao nhdm nao, hudng
loi hay déi ching.

* Nha nghién cru phai chirng minh rang qua trinh can
thiép tw nhién tao ra nhdm hudng loi va doi chirng
hoan toan ngau nhién - twong tuw nhu phan bd ngau
nhién trong moét thir nghiém cé kiém soat.
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Tai sao lai str dung thir nghiém tu
nhién?

e Gilup nha nghién ctru x& ly 3 van dé thuc nghiém:

1. Van dé nhan qua nguoc/ndi sinh (Reverse
Causality/Endogeneity): Mot cu sdc ngoai sinh gitp pha v&
vong luan quan nguyén nhan — két qua.

2. Khac biét vé cac dac tinh khéng quan sat duoc: Unobserved
Heterogeneity (OV Bias)

3. Tac dong |én cac bién giai thich: Thi&r nghiém tu nhién gitp
xac lap nhdm huwang lgi va doi chirng moét cach rd rang.
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Nhitng gia dinh “cé thé coi la ngau nhién”

Kém hiéu luc nhat Hiéu luc nhat

«  Gia dinh “cé thé duoc coi la ngau nhién” cang kém hiéu luc thi nha nghién clru cang phai
chac chan vé m6 hinh va cdc nhan t6 gy nhiéu (confounding factors) khi danh gia tac dong.

* Do d6, nghién clru si* dung thir nghiém tw nhién can c6 nén tang ly thuyét rat virng vang.
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Cac phuong phap tiép can
danh gia tac dong
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Phuwong phap Diff-in-Diff (DD)

St dung voi dit liéu quan sat duch(observationaI data),

khong phai dit liéu thir nghiém ngau nhién.

Co thé xtr ly duwoc hai van dé lién quan dén “phan thuc

khéng hop |€” (counterfeit counterfactuals)

DD gia dinh ton tai cac khac biét khéng quan sat duoc

gitra cdc nhém, nhung chidng khéng thay déi theo thoi

gian

— Khéc biét vé gid tri trung binh cia két qua theo nhom
sé tuw dong bi khir di

Cé thé két hop vadi cadc phuong phap khac nhw phuong

phap ghép cap (matching)



Phan thuwc khong hop lé 1a gi?

* Nhém doi chiéu khong hop 1é s& lam cho két qua bij chéch
« 2 phuong phap cé thé dan dén phan thuc khéng hop 1€é:
1. So sanh két qua cta cung mot nhdm tham gia chinh sach
trwdc va sau khi thuc hién chinh sach
2. So sanh truc tiép két qua ciia nhom tham gia va nhém
khéng tham gia
* NE&u nhdm doi chiéu khong hop 1€, tdc ddng clia chinh sach bi
nhiéu v&i tdc ddng cla cac nhan td khac



Co ché cua phuong phap DD

So sdnh thay d6i trong két qua theo thoi gian gitta nhdm hudng loi va
nhém déi chirng

Gia dinh khac biét khédng quan sat dwgc nhung khéng thay déi theo thoi
gian

Treatment Control
Before Tg Cs
After TA CA

DD = (TA_TB)_(CA_CB)

Uorc tinh tdc dong nhu sau:
(1) Tinh khac biét vé két qua cia nhdm hudng loi
(2) Tinh khac biét vé két qua cia nhém doi chirng
(3) Tac dong cua chinh sach la khac biét gia tri (1) so vd&i (2)
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Co ché cua phuong phap DD

Treatment Control
Before Tg Cs
After TA CA

DD = (TA_TB)_(CA_CB)

Két hop 2 phan thwec khong hop 1é
— So sanh trudc va sau khi thye hién chuong trinh cia nhédm tham gia
— So sanh nhdm tham gia v&i nhdm khéng tham gia
1st difference: A vé két qua trudc va sau chuong trinh cdia nhdm tham gia
* Cho phép kiém sodt cac van dé khdéng thay déi theo thoi gian
2nd difference: A vé két qua trudc va sau chuong trinh cia nhém khéng
tham gia
* Kiém sodt cac thay d6i déi véi nhdm tham gia khi khéng cé chinh séch
* P& wdc lwgng phan thue yéu cau phai c6 nhdm déi chirng hop hé
Thuc hién DD cho phép kiém sodt nhitrng dac tinh hodc quan sat dwoc
hodc khdng, va khdng thay doi theo thoi gian
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Gia dinh song song

Néu khéng cé chuwong trinh thi xu hudng thay déi két qud cha nhém tham gia va
nhém d6i chirng la nhu nhau

Pé wdc lwong phan thuye yéu cau khdng cé cac khac biét thay déi theo thoi gian
gitra cac nhdm tham gia va d6i chirng. Néu xu huéng gitra cdc nhdm khac nhau
thi wdc lvong sé bi chéch

Néu thu nhap ciia nhdm déi chirng tang nhanh hon thi wéc lwgng bi chéch
xuodng

Gia dinh song song khéng thé chirng minh mot cach chac chan, tuy nhién cé thé
st dung mot s6 kiém dinh dé kiém chirng su phu hop

Participants

Y, /O Impact
Mﬂﬂ

Y
VT ()/

Income

mmmp Program

Time



S dung hoéi quy dé wdc lvong

Y =B,+ B,TRT + B, POST + B,TRT - POST + ¢

New Jersey Pennsylvania
Before Increase BO + B; [30
After Tncrease B+ B, +B,+B, B,+B:

DD = (TA—TB)_(CA_CB)=[ (BO+B|+B2+Bs)' (B0+B|)]'[(B0+Bz)'(ﬁo)]= B:

Cé thé dua thém cac bién kiém soat khac vao mé hinh:

Y =f8,+ B,TRT + 3, POST + B,TRT - POST + B, X + €
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