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Diéu kién dp dung phuong phap DiD

» Dit liéu bang (v6i mdi quan sat cé dif liéu trudc va sau khi cé
chinh sach).

» Gia dinh song song (parallel assumption): N&u khéng cé
chuong trinh thi xu huéng thay di clia nhém tham gia va
nhém d&i chiing 13 nhu nhau. Khi ndy cé thé két hgp hai
nhém tham gia va déi chimg dé xay dung phan thuc.

» Diéu kién ndy ndi 16ng hon rat nhiéu so véi diéu kién nhém dbi
chiing hoan toan tuong ddng véi nhém tham gia trong phuong
phap m3u ngiu nhién.

» C6 thé sit dung nhém tham gia v nhém déi ching cé khic
biét vé cic thudc tinh, ké ca cac thudc tinh khéng quan sat
dugc c6 thé 3nh hudng dén Iya chon tham gia chuang trinh
(unobserved heterogeneity).

» Ching ta s& nghién ctu tinh hubng phtc tap hon khi gia dinh
song song bi vi pham.



M6 hinh uéc luong tac dong bang DiD
Uéc lugng tic déng bing hdi quy:

Yi=Po+ P Ti+ Pax Year + 3% (T x Year) + Pax Xi+¢; (1)

Trong do:
» T 13 bién trang thai tham gia chinh sé4ch.
> Year |3 bién dummy (nhan gia tri 0 va 1 cho thdi gian trudc
va sau khi thuc hién chinh sach).
» X; la cdc dic tinh cGa ho gia dinh (tam thdi bd qua).
» (3 la udc lugng ATT cha viéc tham gia chinh sach:

Trudc Sau AY

Do6i chiing | Y = Y = B0+ B2 B2
Thamgia | Y=050+051 Y=0F+B1+B+8 B2+ B3

DD = §;




Uéc luong mé hinh DiD

» Hinh thiic uéc luong DiD don gian nhit 13 dung hdi quy dif
lieu gbp (pooled regression): Gop cac quan sat qua nhiéu nim
cla cic hé gia dinh thanh mot bang dit liéu chéo. Cé thé st
dung véi bang dif liéu khong can bing (mdt s6 hd chi ¢6 quan
sat dau ky, hodc cubi ky).

» Hbi quy dif liéu bang véi tac dong cb dinh (panel data with
fixed effects): St dung dit liéu bang cé thé kiém soat dugc
cac yéu tb khéng quan sat dugc (vi du nhu 1Q, td chit c3
nhan) khong thay déi theo thdi gian nhung c6 dnh hudng dén
két qua.

» DiD ciing c6 thé &p dung véi dit liéu chéo (chi c6 mét nam
quan sat duy nhit di véi tit ca cac hd gia dinh), tuy nhién
rit hiém khi dugc st dung do thiéu tinh tin cly.



Thuyc hanh

» STATA data file hh 9198 2016.dta
» STATA program code did.do file
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Thuyc hanh
Nghién ctfu ciu trac file hh 9198.dta
» Dif liéu dang bang doc (long format): 826 hd gia dinh, m&i hd
c6 quan sat trudc (Year=0) va sau (Year=1) khi thuc hién
chuang trinh.

» Bién chinh sich: Cé phu nif tham gia vay vén (dmmfd=1).
» Bién phu thudc: Téng chi tidu ciia hd (exptot).

HHid Year Village Treatment (T) Y; X

1 0 0 yOT X10
1 1 Ly xin
2 0 0 yOC X20
2 1 0 yf

» Cac ky thuat xit Iy va chuyén déi dit liéu rAt quan trong
d6i vdi dir liéu bang do cac phuong phap khac nhau yéu
cau td chic chu tric dif liu khic nhau!



HGi quy dir liéu gép - Pooled regression
DE uéc lugng dusc phuong trinh hdi quy (1) bing phuong phép
gbp dif lidu, cin tao bién chinh sdch T =1 (v6i hd ¢ tham gia)
va bién tuong tic T x Year :

HHid Year Village T T xYear Y; X

\l

1 0 1 0 Yo X10
1 1 o1 1y xu
2 0 .. 0 0 ¥& xxo
2 1 0 0 yf xu

> reg Y T Year (T * Year) X; = Téc dong cla chinh sich 13 hé sb
clia bién tuong tac.

» Loi ich clia hdi quy dif liéu gbp 13 thuc hién don gian, khéng yéu cau
dit lieu bang phai can bing (mbi hé gia dinh déu cé quan sat & tht
ca cac thai ky). Tuy nhién, néu dif liéu bi thifu mét cach hé théng
(non-random missing values) thi viéc uéc lugng cé thé bi chéch.



Thuc hanh

***x*xData preparation

gen lexptot=1ln(l+exptot)

gen lnland=1n(1+hhland/100)

egen dmmfd98=max (dmmfd), by(nh)
gen dmmfdyr=dmmfd98*year
***x*Basic model

reg lexptot year dmmfd98 dmmfdyr
*xxxFull model

reg lexptot year dmmfd98 dmmfdyr sexhead agehead educhead lnland

vaccess pcirr rice wheat milk oil egg [pw=weight]

Linsar regression Number of obs = 1652
F( 14, 1637) = 23.72
Prob > F = 0.0000
R-squarsd = 0.2816
Root MSE = .42796

Robust
lexptot Coef. std. Err. t P>t [95% Conf. Intervall]
year .3044236 .0605892 5.02 0.000 .1855832 .423264
dmmEd9s .0169245  .0369018 0.46  0.647 -.0554553 .0893042
dmmfdyr =-.0417365 .0672451 -0.62 0.535 -.1736319 .0901589
sexhead -.0441215  .0542985 -0.81  0.417 -.1506234 .0623805
agehead .0017764 .0010926 1.63 0.104 -.0003666 .0039195
educhead .0382679  .0049256 7.77  0.000 0286067 047928
1nland .2206753 .0302448 7.30 0.000 .1613527 .2799979



Ho6i quy di liéu bang - Regression with panel data
Khac véi hdi quy dit liéu gbp, hdi quy dif liéu bang cho phép tach
dugc anh hudng clia khac biét khong quan sat duge nhung khéng
thay déi theo thdi gian (time invariant unobserved heterogeneity).
Vi du t6 chit cd nhan khéng thay déi theo thdi gian, va c6 thé cé
anh hudng dén quyét dinh tham gia chuong trinh ciing nhu két
qud chuong trinh.

Hinh thic udc lugng thi nhit: Hai quy dif liéu bang véi tac
dong cb6 dinh - Panel data regression with fixed effects

» xtreg Y T Year X;, fe i(id) , id 1a ma hé gia dinh. Md hinh
nay udc luong phuong trinh hdi quy sau:

Yi = 0o+ B1x Ti+ Ba* Year + B3 % Xi +ni + ;i

ni 13 tac dong cb dinh clia m&i ho gia dinh i, khéng quan sat
dugc. (1 la tdc dong cua viéc tham gia chinh sach.
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Hbi quy dif liéu bang - Regression with panel data

Hinh thic udc lugng thit hai: Hoi quy vdi bién gia - Least
Square Dummy Variables (LSDV)

» areg Y T Year X;, a(id)
> reg Y T Year X; i.id
Cac lénh nay s& udc lugng md hinh OLS sau, véi (N-1) bién gid D;

dai dién cho N quan sat:

\/i:ﬁo+5l*T,+52*Year+63*X;+Zoi*Di+8i
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Hbi quy dif liéu bang - Regression with panel data

Hinh thic udc lugng thit ba: Hoi quy véi sai phan bac nhit
ctia cac bién sb - Regression with first differences
» LAy sai phan bac nhit clia cic bién qua thsi gian dbi véi ting
quan sat (l4y dif liéu n3m sau trir di dit liéu n3m trudc). Khi
dé tac déng cb dinh va tung do géc s& bi trir khir, va ban chit
13 chiing ta uéc lugng md hinh sau bing OLS:

AY; = fo+ 1 x AT+ Bo x AX; + pj

» Si dung lénh reg dY dT dX; véi sai phan bac nhit cla cic
bién s6 dugc tao ra.



Thuc hanh

**x*x*Panel data with fixed effects

xtreg lexptot year dmmfd sexhead agehead educhead 1lnland vaccess

pcirr rice wheat milk oil egg, fe i(nh)

**x*x*kAlternatives: LSDV

areg lexptot year dmmfd sexhead agehead educhead 1lnland vaccess
pcirr rice wheat milk oil egg, a(nh)

reg lexptot year dmmfd sexhead agehead educhead lnland vaccess
pcirr rice wheat milk oil egg i.nh

Fixed-effects (within) regression Number of cbs = 1652
Group variable: nh Number of groups = 826
R-sq: within = 0.1653 Cbs per group: min = 2
between = 0.1B98 avg = 2.0
overall = 0.1726 max = 2
F(13,813) = 12.39

corr(u_i, Xb) = 0.1165 Prob > F = 0.0000
lexptot Coef. std. Err. t P>t [95% Conf. Interval]
year .2775453  .0592425 4.68  0.000 161259 3938315

dmmEd .0050621  .0449344 0.11  0.910 -.0831389 0932632
sexhead -.0492994  .0728122 -0.68  0.499 -.1922216 0936227
agehead .0000624  .0016969 0.04  0.971 -.0032685 .0033933
educhead .0130055  .0083204 1.56 0.118 -.0033265 0293375
1nland .1402108  .0621941 2.25 0.024 .0181308 .2622908
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Thuyc hanh

HOi quy véi sai phan bac nhat.
**xxReorganize the data from long to wide format

reshape wide villid-lnland, i(nh) j(year)

*xxCreate first-differencing variables
gen dlexptot = lexptotl - lexptotO
gen ddmmfd = dmmfdl - dmmfdO

dpcirr drice dwheat dmilk doil degg

reg dlexptot ddmmfd dsexhead dagehead deduchead dlnland dvaccess

Source 88 df MS Number of cbs = 826
F( 12, 813) =  2.44

Model 7.80610462 12 .650508718 Prcb > F = 0.0040
Residual 216.357698 813 .266122629 R-squared = 0.0348
2dj R-squared = 0.0206

Total 224.163802 825 .2717137 Root MSE = .51587
dlexptot Coef.  Std. Err. t p>t| [95% Conf. Intervall
ddmmEd .0050621  .0449344 0.11  0.810 -.0831389 0932632
dsexhead -.0492994  .0728122 -0.68  0.499 -.1922216 0936227
dagehead .0000624  .0016969 0.04 0.971 -.0032685 0033933
deduchead .0130055  .0083204 1.56 0.118 -.0033265 0293375
dlnland .1402108  .0621941 2.25 0.024 .0181308 .2622908
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Nhan xét

» Hdi quy dif liéu gbp don gian, d& thuc hién, nhung khéng tan
dung tbi da kha ning c6 thé c6 cla dif liéu bang.

» Hai quy dit liéu bang véi tic déng cb dinh xtreg, fe |3 hiéu
qua nhit. Nhung néu bang dit liéu khong cin bing thi mot sb
quan sat s& bi loai bé = Gidm ¢& miu = Gidm kha ning
kiém dinh cac gia thuyét théng ké.
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M3 réng moé hinh DiD

» Néu gid dinh song song khong dam bao = sit dung hdi quy
DiD cé tinh dén diéu kién ban dau.

» DiD két hop véi PSM: St dung PSM d€ loc cic quan st c6
d6 tuong déng cao (cac quan sit n3m trong viing hd tro
chung) trudc khi chay mé hinh DiD c¢6 thé cai thién két qua
cha uéc luong.
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DiD c6 tinh dén diéu kién ban dau
Phan chitng dudc xay dung dua trén gia dinh song song. Né&u gia dinh
song song bi vi pham = uéc lugng cé thé bi chéch trén hodc dudi.

Uéc lugng bi chéch duéi khi xu hudng tiang clia nhém tham gia
thap hon nhém doi chirng trong diéu kién khdng cé chinh sach.

Két qua

» Vidu néu
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| trén gia dinh
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gia dinh song
song bi vi pham

|
‘
‘

Year=0 Chuong trinh
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Year=1
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khong tham gia chinh sich, téc d6 ting trudng thu nhap
clia nhém tham gia (chii yéu ngudi d3 c6 thu nhap cao) thap hon
nhém khéng tham gia (chi yéu 13 ngudi nghéo c6 thu nhap thip)
= DiD chéch dusi (u6c lugng thip hon thuc té).



Thuyc hanh

M& hinh hdi quy véi sai phan bac nhit cla cac bién sb, c6 kiém
soat thém diéu kién ban diu X;:
AY; = fo+ P1* AT + B2 x AXj + B3 * X; + p

St dung Iénh reg dY dT dX; X; véi sai phan bac nhAt clha cic
bién sb dudc tao ra va diéu kién ban diu (quan sat X; tai thai
diém Year = 0).
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DiD két hop véi PSM

» On tdp: PSM tim ra nhém dbi chiing dua vao cac dic tinh
quan sat dudc va loai bé nhitng quan sat n3m ngoai viing hd
tro.

» Két hop PSM va DiD sé cai thién udc lugng so véi DiD.
Cac budc thuc hién:

» Budc 1: Loc cac hd gia dinh n3m trong viing hd trg chung
bing cich udc luong xac sut tham gia chuong trinh (diém Xu
huéng) dua trén diéu kién ban dau (thdi diém Year = 0).

> Chgy chuong trjnh pscore.

» Kiém tra cho dén khi diéu kié\n can bang d\LI'QC dam bao.

» Loc c\éc quan sat démNbéo diéu kién cin bang va bo cic quan
st ndm ngoai vung ho trg chung.

» Buéc 2: Tao bd dir liéu chi véi cic quan sat nim trong vlng
ho trg chung va st dung cic phuong phap udc lugng DiD trén
mAau dif liéu di chon loc nay.
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Thuc hanh

Budc 1: Ubc lugng md hinh pscore véi bién tham gia chinh sach T (tai thai
diém Year = 1) dua trén cdc diéu kién ban dau (Year = 0).

*Reorganize the data from long to wide format

reshape wide villid-dmmfd, i(nh) j(year)

pscore dmmfdl sexhead0 agehead0 educhead0 hhland0 vaccessO pcirrO
rice0 wheatO milkO 0il0 eggO, pscore(score) blockid(block) comsup
level(0.001)

*keep observations in common support
keep if comsup==

*keep observation ID only
keep nh

*merge to the original dataset
merge nh using hh_9198_2016.dta

*keep only observations which matched the ID identified above
tab _merge
keep if _merge==3

drop _merge
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Thuyc hanh

Buéc 2: Usc luong md hinh DiD trén b6 dif liéu d3 loc.

*Estimate DiD model with panel data and fixed effects

gen lexptot=ln(l+exptot)

gen lnland=1n(1+hhland/100)

xtreg
pcirr

lexptot year dmmfd sexhead agehead educhead lnland vaccess

rice wheat milk oil egg, fe i(nh)

Fixed-sffects (within) regression Number of cbs = 1500
Group variable: nh Number of groups = 50
R-sq: within = 0.1751 Obs per group: min = 2
between = 0.1352 avg = 2.0
overall = 0.1477 max = 2
F(13,737) = 12.04

corr{u_ i, Xb) = 0.0580 Prch > F = 0.0000
lexptot Coef.  Std. Err. t B>[t] [95% Conf. Interval]
year .2099704  .0616634 4.6 0.000 1789135 4210273

dmmEd .015489  .0450185 0.34  0.731 -.0728908 .1038687
sexhead -.143559  .0828466 -1.73  0.084 -.3062024 0190844
agehead -.0012272  .0018241 -0.67 0.501 -.0048083 .002354
educhead .0092429  .0087175 1.06 0.289 -.0078712 026357
Inland .1828212  .0818227 2.23  0.026 0221878 3434546
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