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1. Tac dong can thiép trung binh va vAn dé lya chon miu

D=E(Yj|T=1)—EYT=1)+E(Y?|T =1)— E(Y;|T =0)

» E(Y;|T =1) — E(Y?|T = 1) chinh I3 tic déng cla chinh sich
dbi véi nhitng hd tham gia. Tac dong nay dudc goi la tac
dong trung binh véi ngudi tham gia (average treatment
effect on the treated-ATT, hoac ATOT), la muc tiéu
nghién cfu cha viéc danh gia tac dong chinh sach.

» E(Y?|T =1)— E(Y;|T = 0) |2 tic dong cla lya chon miu
(selection bias) Ién téc dong trung binh D. D6 la su khic biét
giita thu nhap cla nhitng hd néu nhu ho khéng tham gia,
nhung trén thuc t& 13 c6 tham gia (Y| T = 1), so véi thu
nhap clia nhitng hd khéng tham gia (Y;|T =0). Y?|T =1
khéng quan sat dugc nén khong thé wdc lugng D mot cach
chinh xac tuyét dbi.
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Céc phuong phap danh gid tac dong chinh sach

Ban chit clia danh gia chinh sich 13 tim cich udc luong phan thuc
hay tim nhém déi chiing dé so sanh véi két quad cta nhém tham
gia chinh sach.

» Thiét k& ngu nhién (randomization) d& dam bao nhém tham
gia va khong tham gia chinh sach hoan toan tuong dong.
Nhém khéng tham gia sé dugc st dung dé lam phan thuc.

» D&i véi dit liéu ban thuc nghiém hay thir nghiém tu nhién,
nhém x& Iy vA nhém kiém soat khdng dudc phan b mét cach
ngiu nhién. Khi ndy khdng dam bdo nhém tham gia va khong
tham gia tuong déng, va vAn dé lya chon mAu lubn ton tai.

» So sanh bing diém xu hudng - PSM
> Khéc biét kép - DiD
» Bién cong cu/Hdi quy cit (IV,RD)

20



Dit liéu ban thuc nghiém hay thuc nghiém tu nhién
(natural experiments) la gi?

» Viéc tham gia hay khdng tham gia chinh sich I3 khéng ngiu
nhién, tuy nhién cic hd gia dinh khéng tu lya chon vao dugc.

» Csc tinh hubng ap dung chinh sich theo cac tidu chi déc lap,
khéng phu thudc vao y chi chli quan clia ngudi tham gia.

» Vi du cac dit liéu thu thap tir viéc ban hanh chinh sach vi mé
cla chinh pha, hay cdc hién tugng thdi tiét bat thudng, bat
khad khang thudng dugc st dung lam dit liéu ban thuc nghiém.

>

Chinh quyén quyét dinh dp thué 1&n s hitu xe c6 & ndi thanh
cao hon khu vuc ngoai 6 dé han ché xe c6. Chinh sich nay la
thir nghiém tu nhién bdi ngusi dan khéng dugc quyén lua chon
muic thué khi di mua xe.

Téc déng clia han han 1én n3ng sult lta 6 DBSCL s& 13 thi
nghiém tu nhién bdi viing bi anh hudng va khéng bi dnh hudng
hoan toan n3m ngoai kha ning chi phdi clia cic hd san xut.
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Céc phuong phap danh gid tac dong chinh sach

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 observables
Regression discontinuity design

SELECTION BIAS

On observables and Difference —in-differences

unobservables
Instrumental variables



2. Phuong phéap so sénh b3ng diém xu hudng (propensity
score matching-PSM)

Thamgia

Khdng tham gia

Truéc

Sau

> Ban chit cia PSM la tim nhém tham gia (treatment group) va nhém dbi
ching (control group) bing cic phuong phap théng ké.

» Dua vao cic dic tinh quan sat dudc, ching ta xay dung mot chi sb goi la
diém xu hudng - propensity score. Diém xu hudng 13 xac subt quan sat
dugc mét hd c6 tham gia chinh sach hay khéng.

> Céc hd gia dinh c6 cling diém xu huéng dudc ghép cip va lam dbi chimg

cho nhau.
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Cac budc thuc hién phucong phap PSM

» Buéc 1: Udc luong md hinh xac xult tham gia hay khong
tham gia chinh sich bing hdi quy logit hay probit, véi cac
bién giai thich 13 cac dic tinh c6 anh hudng dén kha ning
tham gia chuong trinh:

eX'B

» Budc 2: X4c dinh viing hd trg chung - common support va
thuc hién cac kiém dinh dam bio cac diéu kién can bang
dugc thda man. Cic nhém cé cling mét gis tri diém xu hudng
(hay khoang gia tri) can c6 céc thudc tinh khong qua khac
biét nhau.

» Budc 3: So sanh nhém tham gia véi nhém dbi chitng trong
viing hd trg chung.
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Vung hd trg chung - common support

Vung hd trg chung (con goi 13 diéu kién trung 13p - overlap
condition) 13 vung c6 udc lugng xac suat (hodc diém xu huéng)
cla cd nhém tham gia va nhém doi chiing:

~ 7 ~
\ X A \ X 7
Vung ho trg chung tot Vung ho trg chung kém
Density of scores Density of scores
for nonparticipants for participants
Density of scores Density of scores
for nonparticipants for participants
z
g z
o 2
8
Propensity score Propensity score
0 Region of common support 1 Region of common support 1



Diéu kién c6 viing hd tro chung

» Diéu kién ndy ddm b3o c6 thé tim dudc cic quan sit 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 st dung
lam nhém dbi ching tbt.

» C6 cang nhiéu dbi tuong tham gia va dbi ching trong ving
hd trg chung cang t6t.

» Quan sat khdng n3m trong ving hd trg chung sé bi loai do
khéng tim dugc nhém doi chiing.
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Luu y d6i véi phuong phap PSM

» Chi sb6 xu huéng hoan toan dugc xdy dung dua trén md hinh
logit/probit clia cadc dac tinh quan sat dugc, do d6 phuong
phdp PSM dua trén gid dinh viéc tham gia chinh sach chi phu
thubc vao cic dic tinh cé thé quan sat dugc (selection on
observables). C4c dic tinh khdng quan sat dugc khéng anh
huéng dé&n qua trinh tham gia hay khéng tham gia chinh séch.
Day goi 13 gid dinh déc 1ap c6 diéu kién (conditional
independence hay unconfoundedness).

» Day 13 mét gia dinh khd manh v khé cé thé dam bao trong
hau hét cac trusng hgp.
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Tinh téc dong can thiép trung binh 1&n ddi tuong tham gia

(ATT) trong mdé hinh PSM

N&u cic diéu kién trén ducc thda min, thi tic déng can thiép
trung binh d&i véi nhitng ngudi tham gia (ATT hay TOT) dugc
tinh nhu sau:

1 ..
ATTpsu = 3-[3_Yi" =3 w(if)Yf]

ieT jec

» AT Tpspy la khac biét trung binh (c6 trong s8) giita nhém
tham gia va nhém déi cerng 6 cuing diém xu hudng. C6
nhiu céch tinh trong s& w(i, j).

» Do ton tai vin dé lua chon m3u nén ATE = ATT trong
phuong phap PSM.
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Céc hinh thic tinh trong s6 w(i,j) va nhém doi ching dua
vao diém xu huéng
» Vi mbi di tuong tham gia, lua chon n quan st ¢ chi sb xu

hudng gan nhit [am nhém dbi chimg (nearest-neighbor
matching).

» Chon quan sat c¢6 chi sb xu hudng khdng 16n hon hay nhé hon
mot tri so cho trudc (caliper or radius matching).

» Phan ting va so sanh trong tirng khoang gi4 tri cho trudc
(stratification or interval matching).

» So sanh bing ham hdi quy ndi tai sit dung phuong phép phi
tham sb (kernel and local linear matching).
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3. Thuc hanh

v

Cai dat chuong trinh cho STATA (“findit pscore")
St dung dir liéu hh 98.dta

STATA dofile matching.do, PSM _ code.do

Lap trinh phuong phdp PSM trong STATA

v

v

v

14 /20



Thuc hanh (2)

» Chay chuong trinh pscore dé tinh diém xu huéng va kiém tra
tinh can bing giita nhém dbi ching va nhém xi ly:
pscore T X1 X2... [pw=weight], pscore(myscore)
blockid(myblock) numblo(k) comsup

v

T 13 bién chinh sich, c6 tham gia hay khéng

» X1 X2 ... 1a cic bién gidi thich cho viéc tham gia chinh sich
weight 13 bién trong sb, thudng st dung trong cic bd dit lidu
diéu tra dan sb

myscore |3 tén bién diém xu huéng

blockid 13 tén khoang diém xu huéng

numblo 13 s& luong block, tiy chon

comsup 13 bién trang thai chi d3n sb liéu c6 n3m trong viing
hd trg chung hay khdng

v

vV vy vy
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Thuc hanh (3)

» Chuong trinh pscore sé& tinh xac xuit tham gia chuong trinh
dua vao cac bién giai thich [X1, X2,...] st dung ham logit hay
probit. M3c dinh cta pscore |3 probit.

» Kiém tra diu kién can b3ng: cic bién gi3i thich phai can
bang (gia tri trung binh bing nhau) trong m&i khoang gi4 tri
cha diém xu huéng. Diéu kién nay dam bao nhém déi chiing
tuong dong véi nhém xi ly. Néu khdng dat dugc thi phai chay
lai chuong trinh pscore va lya chon bién gidi thich khac.
Thém option detail d& bi&t thém chi tiét bién ndo va khodng
gia tri nao khdng cin bang.
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Thuc hanh (4)

Sau khi chay 1&nh pscore va diéu kién cin bing d3 ducc dam b3o,
tinh téc dong can thiép trung binh dbi véi ngudi tham gia (ATT)
theo cac hinh thitc so sdnh khac nhau:

Command

Method

attnd
atts
attr
attk

nearest-neighbor matching
stratification matching
radius matching

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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Thuc hanh (5) - Nang cao

» Tu viét chuong trinh d& tinh ra tic déng thay vi sit dung cac
phan mém hay cic chuong trinh viét s3n 13 phuong phap tot
nhat dé hoc kinh té lugng.

» Pseudocode clia phuong phap PSM

» Budc 1: uéc luong propensity score bing logit hodc probit

» Budc 2: kiém tra viing hd trg, phan khoang chi s& xu hudng
thanh céc block, va kiém tra diéu kién can b3ng trong mai
block. Néu théa man chuyén sang budc 3, néu khéng thi hoic
Ia phan lai block, hodc |a sira ham uéc lugng & budc 1. Lap lai
cho dé&n khi diéu kién can bing dugc dam bio.

» Budc 3: tinh ATT trung binh cla céic block.
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Thuc hanh (6) - Nang cao

M3 chuong trinh nay dugc viét theo Cameron and Trivedi (2005).

*This code was simplified from Cameron and Trivedi (2005)'s
*Microeconometrics: Methods and Applications for demonstration

*step 1: estimate propensity score
logit dmmfd sexhead agehead educhead vaccess peirr rice wheat milk oil [pw=weight]
predict PSCORE

#step 2: create common sSupport
sum PSCORE if dmmfd==1

3calar PTMIN = r(min)

scalar PTMAX = r(max)

sum PSCORE if dmmfd==0
scalar PCMIN = r(min)
scalar PCMAX = r(max)

drop if PSCORE < PTMIN
drop if PSCORE < PCMIN
drop if P3CORE > PTMAX
drop if PSCORE > PCMAX

=zum PSCORE

#Check the common support
graph twoway (kdensity PSCORE if dmmfd==1, lpattern(longdash)) ///
(kdensicy PSCORE if dmmfd==0, lpattern(shortdash)), ///

legend (label (1 "Treatment") label (2 "Control™)) ///

bgcolor (white) graphregion(color (white)) ///

ytitle ("Densicy™) x=title ("Estimated Propensity Score™)

*divide PSCORE into blocks and check balances within blocks
global cutl = 0.
global cut? = 0.
global cut3 = 0.

W N
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Thuc hanh (7) - Nang cao

35

386 gen myblock = 1

37 replace myblock = 2 if PSCORE > Scutl
38 replace myblock = 3 if PSCORE > Scutl
39 replace myblock = 4 if PSCORE > Scutl
40

41 tab myblock

42 tab myblock dmmfd, sum(agehead) nostand nofreg
43

44 *check balances in covariates

45 foreach i of numlist 1 2 3 4 {

48 ttest agehead if myblock=="i', by (dmmfd)
47 H

48

49 *step 3: calculate ATT by stratification weighing
50 keep exptot dmmfd PSCORE myblock

51 sort myblock PSCORE dmmfd

52

53 local i=1

24 while "1i' <= 4 {

55 reg exptot dmmfd PSCORE if myblock=="1i'
56 di "BLOCK " "1i'

57 di "ATI" 1" " = " _bldmmfd]

58 di "SE " _se[dmmfd]

59 di "t-stat = " _D[dmmfd]/_se [dmmfd]

&0 local ++i

61 H

62

63 *weighing ATT by block size

64 di 1522+%33/1102

65
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