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Thiét k& hdi quy gidn doan - Regression Discontinuity
Design

L3 mét thiét k& nghién ctiu véi gia dinh lua chon mAu dua trén dic
tinh quan sit dugc. RDD dung céc tiéu chi can thiép dugc thiét
lap khdng phu thudc vao y mudn chi quan cla ci nhan hay hd gia
dinh nh3m md 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.

» Nhitng hd gia dinh & hai bén cdn bién cia tiéu chi dugc ky
vong giéng nhau vé& moi mit, ngoai trir viéc tham gia chinh
sach = C6 thé so sanh cic hd nay dé tinh ra tic déng cda
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 x4c suAt x3y ra can thiép thay déi tir 0 — 1
tai ngudng can thiép.

o) D,-:lnéuX,->c
o D;=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
khdng 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 d8i bién két qua tai ngudng can thiép chinh sach.
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Thiét ké SRDD

Uéc lugng tic 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 D|X
> E[Y1]|X, D] va E[Yy|X, D] lién tuc tai cic gia tri xung quanh
ngudng can thiép chinh sach.

Véi cic diéu kién trén thi chiing ta c6 uéc lugng SRDD dugce tinh
nhu sau:

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

Bsrpop 1a uéc lugng LATE, chi c¢6 hiéu luc ndi tai tai ngudng can
thiép chinh sach.



Cach thic uéc luong Bsrpp

» Gidi han bd dit liéu nghién cifu xung quanh ngudng can thiép
chinh sich (bf?mg tiéu chi thuc hién/running variable) hay
bang khodng cach dia ly.

o c—h< X;<c+ h, hdugc goi la bandwidth.
o h dugc chon dua vao ly thuyét hay cic thut gidi toi vu. h cé
anh hudng rat 16n dén két qud udc luong.

» M3 héa lai bién tiéu chi can thiép thanh sai léch tir ngudng
can thiép chinh sach: X = X — c.

o ):( =0nfuX=c
o X>0néuX>cvadodé D=1
o X<0néuX<cvadods D=0
» Udc luong Bsrop
o St dung ham hdi quy tuyén tinh va cé ciing d6 déc & hai phia
clia ngudng can thiép
o Ham hoi 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

tilde 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).
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Nhitng vin dé phai luu y khi st dung SRDD

> K&t qud c6 thay déi khi thay d&i cAu triic ham?

> Kiém tra diéu kién can bing: cic bién giai thich cia md hinh
c6 lién tuc hay ngit quing & ngudng can thiép?

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

» 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 cu triic ham va bandwidth phii hop. Chon sai
din dén két ludn sai. Vi du:
» Nham 13n ham phi tuyén véi gidn doan tai ngudng can thiép.
> Ting do phic tap cda ham hdi quy (polypomials) lam gidm
mutc d6 chéch (bias), nhung phai danh doi véi hiéu qua
(variance).
» Thay d8i bandwidth ¢ thé hudng dén két qua.

C. Nonlinearity mistaken for discontinuity
I
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Kiém tra diéu kién can bang
Kiém tra diéu kién can bing cha cic bién kiém so4t xung quanh
ngudng can thiép.
> Kiém tra bing db thi: D& thi scatter plot clia bién gidi thich Z
theo bién can thiép X phai tron (smooth) tai ngudng can
thiép c.
> Kiém dinh b3ng théng ké: St dung Z 1am bién phu thudc gia
(placebo outcome) va uéc lugng md hinh sau:

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

sau dé kiém dinh néu Bsgpp = 0.
o) N(feu dam bdo thi Z can bing tai ngudng can thiép.
o Néu khéng dam bao diéu kién can bang thi c6 thé kem bién Z
vao md hinh hdi quy dé kiém soat van dé thiéu can bang.
> Chi kiém dinh cin b3ng véi cic nhan té quan sit dusc. Van
c6 thé tdn tai nhan t& khéng quan sat ducc khéng can bang.
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Kiém dinh can thiép giad/Falsification test/Placebo
threshold test
DE& kiém tra cAu tric ham va cac gid dinh cta mé hinh 1a phu hgp,
giad sl ching ta kiém dinh liéu md hinh c6 phat hién ra tic dong
tai mét ngudng can thiép gid ¢* nao d6 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] = o + BsropD + B2 X* + 33D * 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 théa. Néu vi pham khéng cé nghia
|3 thiét k& RDD sai. C6 thé c6 nhitng nguyén nhan khéc nhu
ham hdi quy bi gidn doan tai nhiéu ngudng, din dén uéc
luong thuc bi nhiu bdi cic nhan tb dé, din dén két luan kém

chinh xac.
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Kiém tra vin dé tu lua chon m3u 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 cad nhan thay déi hanh vi dé tu lua chon vao nhém
can thiép hay dbi ching 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 gié tri can thiép ¢ nham mét muc dich
nao doé.

» Hién tugng lua chon mA3u 13 mét thach thitc cho viéc nhin
dién tac dong (identification) doi véi thiét ké SRDD do nhém
hudng Igi va nhém doi chiing khi nay khdng tuong dong nhau.

» Khi hién tugng chon miu xay ra véi quy mé I1én cé thé vé
hiéu héa thiét ké RDD.
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Kiém tra van dé sorting

| 2
>

| 4

St dung db thi phan phdi & hai phia clia ngudng can thiép c.
Néu dd thi phan phdi bi ngit quing hoic nhiy vot & ngudng
¢ chiing té cé hién tugng sorting.

Vi du vAn dé sorting trong chuong trinh do tao nghé cho
nhitng ngudi thu nhap thip. D& thi bén trai khi khéng xay ra
hién tugng sorting. Néu mét sb ngudi chi déng han ché sb gid
lam dé han ché thu nhip va do dé dugc phan b& vao nhém
hudng loi, d3n dén do thi phan phdi bi ngit quing tai ngudng
thu nhap c (dd thi tréi).

Density Estimate
Density Estimat
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