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Thi nghiém tu nhién/ban th nghiém (natural /quasi
experiment)

Th{ nghiém ty nhién 13 mét tinh huéng khi mét can thiép chinh
sach hodc mét su kién xdy ra ma & dé cé su phan dinh ngiu nhién
nhém dbi chiing va nhém hudng loi, mic dii khéng dam bio tht c3
cac thudc tinh clia hai nhém hoan toan tuong dong.
» V6i RCT thi nhém nghién ctu ngiu nhién héa dbi tuong
hudng Igi va dbi ching.
» Véi NE thi nhém nghién cu khong kiém soat ducc qua trinh
can thiép.
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Thit nghiém ngiu nhién vs thi nghiém tu nhién

> Dénh gi4 thit nghiém ngiu nhién c6 kiém soat RCT dam bao
hai diéu kién:

1. Cac nhém tuong dong vé cac diéu kién quan sat duoc va
khdng quan sat dugc trudc khi can thiép xdy ra
(exchangeability condition).

2. Quad trinh can thiép la nggu nhién. Khéng c6 hién tugng tu lua
chon vao nhém huéng lgi hay di chitng (random treatment
assignment, no self selection into treatment).

» Th{ nghiém ty nhién ddm bao thda diéu kién 2, nhung hau
nhu khéng bao gi¢ ddm bao diéu kién 1.
1. Khi x3y ra vin dé khéng tuan tha, ching ta vn uéc luong

dugc tac dong can thiép ITE va ITT véi encouragement design.

2. Véi dir liéu thi nghiém tu nhién, chiing ta uéc lugng dugc tac
dong can thiép trung binh ndi tai (LATE).
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Tai sao thit nghiém tu nhién cho phép thiét |ap quan hé

nhan qua?

Cho phép xay dung phan ching dé udc luong tic déng can thiép.

Table 1 Similarities and differences between RCTs, NEs, and observational studies
Do all units have a
nonzero chance of
Is the intervention How is the Does the design receiving the
Type of study well defined? intervention assigned? limi di tr
RCTs Awell-designed trial Assignment is under the | Randomization means Randomization means
should have a clearly control of the research that, in expectation, that every unit hasa
defined intervendon tean; units are there is no confounding, |  known chance of
described in the study randomly allocated to but imbalances in receiving the treatment
protocol. intervendon and covariates could arise by or control condidon.
control groups. chance.
NEs

Natural experiments are
defined by a clearly
identified intervention,
although details of
compliance, dose
received, etc., may be
unclear.

Assignment is not under
the control of the
research teamy;
knowledge of the
assignment process
enables confounding
due to selective
exposure to be
addressed.

Confounding is likely due
to selective exposure to
the intervention and
must be addressed by a
combination of design
and analysis.

Possibility of exposure
may be unclear and
should be checked. For
example, RD designs
rely on extrapolation
but assume that at the
discontinuity units
could receive either
treatment or no
treatment.

Nonexperimental
observational
studies

There is usually no
clearly defined
intervention, but there
may be 2 hypothetical
intervention underlying
the comparison of
exposure levels.

There is usually no
clearly defined
intervention and there
may be the potential for
Teverse causation (i.e.,
the health outcome may
be a cause of the
exposure being studied)

as well as confounding.

Confounding is likely
due to common causes
of exposure and
outcomes and can be
addressed, in part, by
statistical adjustment;
residual confounding is
likely, however.

Possibility of exposure is
rarely considered in
observational studies so
there is a risk of
extrapolation unless
explicitly addressed.
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Thiét k& hdi quy gidn doan - Regression Discontinuity
Design

L3 mot thiét k& nghién ctfu véi giad dinh lua chon m3u dua trén dic
tinh quan sat dugc (selection on observables). RDD duing cdc tiéu
chf can thiép duoc thiét 1ap khéng phu thudc vao y mudn chil
quan cha ca nhan hay hd gia dinh nhim mé phdng tinh hubng
tham gia chuong trinh ngiu nhién. Vi du:

> Phan viing c3 nudc 1am 7 viing dé dp miic luong tbi thiéu;
hay 4p thué truéc ba khac nhau & khu vuc dia ly tinh thanh
khac nhau; hay dé tudi nghi huu theo luit dinh.

» Nhiing hd gia dinh & hai bén cin bién cha tiéu chi dugc ky
vong giéng nhau vé& moi mit, ngoai trir viéc tham gia chinh
sach = C6 thé so sanh cic hd ndy dé tinh ra tic déng caa
viéc tham gia chinh sach.
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Thiét 1ap khung Iy thuyét Sharp RDD (SRDD)

Gid sir chiing ta ¢ cac théng tin sau vé& chuong trinh can thiép
nhu sau:

» Ching ta c6 bién tiéu chi can thiép chuong trinh X, goi |3
forcing variable hay running variable. Chuong trinh can thiép
dugc thuc hién tai ngudng can thiép c. Thiét ké Sharp RDD
(SRDD) gia dinh xéc sut xdy ra can thiép thay déi tir 0 — 1
tai ngudng can thiép.

oD =1 néu Xi>c
o Di=0néu X;<c

> Bién X; c6 thé tuong quan véi két qua thuc hién chuong trinh
Y1(i) va Yo(i) truc tiép hosc gian tiép théng qua cic nhan tb
khong quan st dugc.

» Ching ta can udc luong tac dong clia chuong trinh can thiép
dbi véi cac quan sat dugc chon tham gia chuong trinh.
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Thiét ké SRDD
Thay déi trang thai tham gia chuong trinh tai ngudng can thiép
chinh sach.
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Thiét ké SRDD

Thay d&i bién két qua tai ngudng can thiép chinh sich.
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Thiét ké SRDD

Uéc lugng téc déng clia chinh sich bing thiét k& SRDD.
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Gia dinh can thiét d€ udc lugng mé hinh vdi thiét k& SRDD

> Y1, Yo L DIX
> E[Y1]|X, D] va E[Yy|X, D] lién tuc tai cic giad tri xung quanh
ngudng can thiép chinh sach.

V&i cic diu kién trén thi ching ta c6 uéc lugng SRDD dugce tinh
nhu sau:

Bsrop = E[Y1 — Yo|X = (]
— E[V1|X = ¢] — E[Yo|X = ¢]
= lim E[Vi]X =c]— lim E[Yo|X =]

Bsrpp 1a uéc lugng LATE, chi c6 hiéu luc ndi tai tai ngudng can
thiép chinh sach.

10/22



Cach thic uéc luong Bsrpp

» Gidi han bd dit liéu nghién cifu xung quanh ngudng can thiép
chinh sach (bing tiéu chi thuc hién/running variable) hay
bang khodng cach dia Iy.

oc—h<X;<c+h, hdugc goi |3 bandwidth. )
o h dugc chon,dua vao ly ,thuyét hay cac thuét gidi toi uu. h ¢
anh hudng rat I6n dén két qud uéc lugng.

» M3 héa lai bién tiéu chi can thiép thanh sai l&ch tir ngudng
can thiép chinh sich: X = X — c.

o X=0nbuX=c
o ):<>On<:§uX>cvédodéD:1
o X<0néuX<cvadodé D=0
> Udc luong Bsrop
o St dung ham hdi quy tuyén tinh va cé ciing d6 déc & hai phia
cla ngudng can t,hiép )
o Ham hodi quy tuyén tinh, khac dé doc
o Ham phi tuyén

o Kiém tra bing db thi hinh canh d& chon md hinh phii hop nht.
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Trudng hgp don gidn nhat
Chiing ta uéc luong Bsrpp bing hdi quy tuyén tinh véi cling dé
dbc & hai phia clia ngudng can thiép chinh sach:

E[Y|X,D] = Bo + BsropD + 52X
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Trudng hop ham hdi quy tuyén tinh c6 dé dbc khac nhau

E[Y|X,D] = Bo + BsropD + BoX + 33D x X
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Trudng hop ham hdi quy phi tuyén
Vi du ham hdi quy bac 3

E[Y|X, D] =fo + BsropD + B2X 4 B3X> + B4 X3
+{BsX + BeX? + B X} + D

filde X: X i-¢
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Tai sao SRDD lai xir ly dugc van dé lya chon mau?
Gid st v6i ham hdi quy don gian,
Y = Bo + BsropD + BoX + u
E[Y;|D = 1] — E[Y;|D = 0] =
{50 + Bsrop + B2E[X|D = 1] + E[u|D = 1]}—

{60+ 0+ 2E1X1D 0] + EluiD ~ 1}

:&MD+@{HX0=HEWD=M}

= Bsrpp + bias

Néu chiing ta giéi han m3u & xung quanh ngudng can thiép c va

ham X khéng c6 hién tuong dit quing hay nhdy vot quanh gi tri

¢ thi bias = 0. Bsgpp chinh I3 tadc déng can thiép trung binh

(ATE), c6 hiéu luc quanh ngudng c, do d6 udc lugng RDD cho tac
dong Local ATE (LATE). 15/22



Nhitng vin dé phai luu y khi st dung SRDD

> K&t qua c6 thay ddi khi thay d&i cAu tric ham?

> Kiém tra didu kién cin b3ng: cic bién gidi thich cia md hinh
cé lién tuc hay ngit quing & ngudng can thiép?

> Kiém tra néu c6 hién tuong ngit quang & ngudng can thiép
gid (placebo c*)?

» Kiém tra néu c6 hién tugng tu lua chon xunh quanh ngudng
can thiép?
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Chon cAu tric ham sai
RDD y&u ciu chon ciu triic ham va bandwidth phii hop. Chon sai
dan dén két ludn sai. Vi du:
» Nham I3n ham phi tuyén véi gian doan tai ngudng can thiép.
» Ting dé phdc tap cla ham hdi quy (polypomials) lam gidm
mic do chéch (bias), nhung phai danh déi véi hiéu qua
(variance).
» Thay d8i bandwidth cé thé hudng dén két qua.

C. Nonlinearity mistaken for discontinuity
1
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Kiém tra diéu kién can bang

Kiém tra diéu kién can bing clia cic bién kiém so4t xung quanh
ngudng can thiép.
> Kiém tra bing db thi: D& thi scatter plot clia bién giai thich Z
theo bién can thiép X phdi tron (smooth) tai ngudng can
thiep c.
> Kiém dinh bing théng ké&: St dung Z 1am bién phu thudc gia
(placebo outcome) va uéc lugng md hinh sau:

E[Z|X,D] = Bo + BsropD + B2 X + 33D x X

sau dé kiém dinh néu Bsrpp = 0.
o) Néu ddm bdo thi Z cén\ b3ng tai ngudng can thiéE).
o Néu khong dén} bdo di@u Kién can b/\éng '\Ch\l c,é thé kér\n bién Z
vao md hinh hdi quy dé kiém soat van dé thiéu can bang.
» Chi kiém dinh can bféng véi cdc nhan t quan sat dugc. Van
c6 thé ton tai nhan tb khéng quan sat dugc khdng can bing.
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Kiém dinh can thiép giad/Falsification test/Placebo
threshold test
Dé kiém tra cau trdc ham va cac gid dinh cia md hinh 13 phu hgp,
gid s ching ta kiém dinh liéu md hinh c6 phat hién ra tic dong
tai mot ngudng can thiép gid ¢c* nao dé khac véi ngudng can thiép
thuc c.
» Né&u md hinh va gia dinh 13 diing thi sé khéng phét hién dugc
tdc déng nao & ngudng can thiép gia.
» Ching ta sé udc lugng md hinh:

E[Y|X, D] = Bo + BsropD + B2 X* + B3D x X*
véi X* = X — c¢*. Luu y chi st dung dit liéu cha mét phia déi
véi ngudng can thiép thuc, X > ¢ hodc X < c.
> Kiém tra néu Bsrop = 0 thda. Né&u vi pham khéng cé nghia
13 thiét k& RDD sai. C6 thé ¢6 nhiing nguyén nhan khac nhu
ham hdi quy bi gidn doan tai nhiéu ngudng, din dén uéc
luong thuc bi nhidu bdi cic nhan td dé, din dén két luin kém

chinh xac.
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Kiém tra vin dé tu lua chon mAu xung quanh ngudng can
thiép/Sorting around the threshold

Day 13 vAn dé nghiém trong nhit trong thiét k& SRDD. Liéu c6 xay
ra hién tugng ca nhan thay déi hanh vi dé tu lua chon vao nhém
can thiép hay doéi chiing khéng?

» C4 nhan c6 thé cb y thay d&i dic tinh lién quan dén bién can
thiép X dé dugc lya chon vao nhém hudng lgi.

» Nha hoach dinh chinh sich cé thé lia chon loai chi s can
thiép X, hay ngudng gi tri can thiép ¢ nham mét muc dich
nao dé.

» Hién tugng lua chon mA3u 13 mét thach thitc cho viéc nhin
dién tac déng doi véi thiét ké SRDD do van dé khong tuln
tha. Khi nay cé thé phai st dung thiét ké Fuzzy RDD.

» Khi hién tugng chon miu xay ra véi quy mé Ién cé thé vé
hiéu hoéa thiét k& RDD.

20/22



Kiém tra van dé sorting

» St dung dd thi phan phbi & hai phia clia ngudng can thiép c.

» Né&u db thi phan phdi bi ngit quing hoic nhdy vot & ngudng
¢ chiing té cé hién tugng sorting.

» Vi du vn dé sorting trong chuong trinh do tao nghé cho
nhitng ngudi thu nhap thip. D4 thi bén trai khi khéng xay ra
hién tugng sorting. Néu mét s6 ngudi chi déng han ché s6 gis
IAm d& han ché thu nhip va do dé dugc phan bd vao nhém
hudng lgi, d3n dén do thi phan phbi bi ngit quing tai ngudng
thu nhap ¢ (do thij tréi).

Density Estimate
Density Estimate
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