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On tap

Danh gid tac dong nham xac dinh dnh huwdng cta chwong trinh can thiép
lén két qua
Do dé, suy ludn nhan qua la rat quan trong trong danh gia tac déng

— C6 phai chuong trinh can thiép, chi cé chwong trinh can thiép, dan

dén thay doi két qua?

Canh bao twong quan khac véi nhan qud khéng dd manh déi véi gidi lam
chinh sach:

— Can cau tra loi dit khoat: Néu ching ta lam X, ching ta cé thu

duwoc Y khong?

Nhan qua gan lién v&i nhan dién duoc phan thuc

Thach thirc véi nha nghién ctu 1a xdc dinh phan thuc - Can biét nhém so
sanh d6i chirng.

Phai tranh cac 16i IAm phd bién khi xay dung nhédm so sanh d8i chirng.

C6 rat nhiéu mo hinh ky thuat théng ké phirc tap, nhung phuong phap
truyén thong van rat quan trong.



Phan chirng/phan thuc
(counterfactuals)

Oh, crap.'

Was that




Nhan qua va phan thuc

Trong qua khirc, quan hé nhan qua duoc dinh nghia |a hién
tuvong quan sat duoc
* Vidu cac mo hinh vé tinh déng déu cia Hume (1751) va Mill
(1843)
Hién nay quan hé nhan qua duoc hiéu I3 sy khac biét lién quan
dén phan chirng
* Rubin (1974): “nguyén nhan la cdc nhan t6 cé thé can thiép
duoc trong cac thr nghiém gia dinh.”
e Co6lién quan dén cac nhan dinh cé diéu kién
« “Néu Maria khéng nhdn dwoc hoc béng, ¢cé Gy cé Ié dé
khong di hoc duoc”
Tac dong la su khac biét vé két qua doi vai cung mot doi twong
tai cung mét thoi diém, cé va khéng cé su can thiép
Phan chirng — loai bo cac nhan t6 khac cé thé lién quan dén két
qua



Nhan qua va phan thuc
(Khung két qua tiém ndng)

» QOutcome
Y; = Observed outcome for unit /

» Treatment
D;: Indicator of whether unit / received treatment

D {1 unit / received treatment

O unit / did not receive treatment

» Potential Outcomes
Y1; : Potential outcome for / with treatment
Yo; : Potential outcome for / without treatment



Nhan qua va phan thuc
(Khung két qua tiém ndng)

Treatment Effect: Yi; - Yoi
Causal effect of treatment ( “treatment effect” ) on outcome
for i is difference between potential outcomes.

But, we don't see both of these outcomes. The outcomes we
actually observe are:

v, _ Yi1i if Di =1 (unit i received treatment)
' Yoi if D;i =0 (unit i did not receive treatment)

which can be expressed as Y; = Y1;D; + Yoi(1 — D;)

The lack of a counterfactual is the fundamental problem of
causal inference. It is a missing data problem.




Nhan qua va phan thuc
(Van dé khéng co dir liéu

! Y1 Yoi Yi D; Yii Yoi
il 3 0 3 1 3
2 1 1 1 1 0

Van dé can ban cia suy dién nhan qua

Khong bao gi¢ c6 thé quan sat dwgcca Y ; va Yy,

Do do, khéng bao gio cé thé biét dwoc tdc déng nhdn qud mét cdch
chdc chan




Nhom huong loi (tham gia) va nhom so
sanh (doi chirng)

Thir thach chinh déi v&i nha nghién clru: xac dinh —— —

phan thuc

Dé dang biét duoc két qua dau ra cla nhédm
hudng lgi (Y| D;=1) ch&t khong phai (Y| D.=0) déi
v@i nhdm tham gia chuong trinh

Toi wu nhat la chidng ta tim duwoc ban sao cta déi Sriorice 3

twong tham gia, nhwng trén thuc té 1a khong & vanies 4 candies
tham gla Di:O Impact = 6 - 4 = 2 candies
Néu chung ta khéng cé ban sao thi ching ta cé T Compartson

thé tim cach tao ra nhdm so sanh.
* Thiét ké chuong trinh bang ngau nhién hda
va kich ¢c& mau dé tao ra ban sao.
Y twdng |a ching ta tim ra nhdm so sanh dé wdc
lwgng phan thuc.
Nhwng néu nhém so sanh khong cé hiéu lwc thi
wdc lwong cé thé bi chéch

Average Y=6 candies Average Y=4 candies

Impact = 6 - 4 = 2 candies

Source: Gertleretal, 2011.



Nhom so sanh

Piéu quan trong nhat dé danh gia chinh sach thanh céng: Uédc lwvgng phan
thuc bang

— Nhom so sanh phu hop
Nhom huéng lgi va nhdm so sanh can thiét phai twong dong trén 3 khia
canh:

1. Can bang: 2 nhdm can thiét phai twong dong (vé mat binh quan) néu khdng cé chuong trinh
2. Gia thuyét song song: 2 nhém phan &*ng nhu nhau néu cé tham gia vao chwong trinh
3. Khong c6 tac dong nhiéu: Khong cé sy khac biét nhdm trong cac nhan té khac trong giai doan
danh gia.

Hai chién lvoc thuwdong duoc st dung dé xay dwng nhdm so sanh

1.  Thiét k& nhom so sanh bang cac ky thuat théng ké

2. Thiét ké chuwong trinh can thiép dé loai bo cac khdc biét cé thé cé gitta nhém hudng loi
va nhém déi chirng



Phan thwc khong hop 1é

Canh giac: nhom so sanh khong
hop 1é c6 thé dan dén wéc lwong
bi chéch
2 phwong thitc c6 thé dan dén
phan thwc khong hop lé:
1. So sdnh két quad ctia nhém hwdng

loi trwoce va sau khi tham gia chwong
trinh

2. So sdanh két qud ctia cdc nhom cé
va khong tham gia chwong trinh
e Néu nhém so sanh khong hop 1é,
woc lwong tac dong cua chwong
trinh sé bi lan v&i wéc lwong sw
khac biét gitra cac nhom.




Phan thuc khong hop lé 1:
So sanh két qua cia nhém tham gia
trwdc va sau khi co chwong trinh

Actual
Business

Incorrect
estimate

Counterfeit Counterfactual: of impact.
Assumes new business growth
sill stay the same.

New Businesses

2016 2017



“Phuong phap phan anh” so
sanh sy thay déi theo thoi gian
cung mot nhdm tham gia

Gia st néu khéng cé chuong
trinh, két qua van gilt nguyén
nhu giai doan trudc

Hiém khi hop ly, dan dén wéc
lwvong phan thuc khéng chuln
Cé thé danh gid qud lac quan tac
dong cta chuong trinh

Co thé kiém sodt mdt sd nhan to
khéng quan sat dugc nhung cé
thé anh hudng dén két qua

C6 thé giup dién gidi muc tiéu
clia chwong trinh c6 dat duoc
hay khéng, nhung khdng quy két
duoc nhitng thay déi la do tham
gia chuong trinh hay cdc nhan to
khac.

1,100

1,000

rice yield (kg per ha)

............................................................. ,A\

Loai 1: Phan thuc khong hop 1é

observed change

counterfactual C , C? >u;
counterfactual B : o
................................................................................................ .4 B
counterfactual D
a D?
A L year
IT=0 I=1
(2007) (2009)
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Chuwong trinh sir dung phan bon
tap trung vao cac vung dat ngheéo
dinh dudng (A)

P& nhan dugc phan bdn, néng
dan can dang ky tai cac van phong
dia phuong

B3t dau tir ndm 2010 va két thuc
nam 2011

Chang ta quan sat dwgc nang suat
nong nghiép giam trong nhom
tham gia chuong trinh trong thoi
gian thuc hién

Cé phai la chuong trinh d3 that
bai?

— Khoéng. Do nam dé c6 mot
tran han han trén ca quoc gia.

— That bai cia phuwong phép so
sanh phan anh.

Loai 1: Phan thwc khong hop 1€

(Chwong trinh danh gia tac dong caa phan bon 1én nang

suat cay trong)

Corn
Yield

\

2010 2011




Loai 1: Phan thwc khong hop 1€

(Chwong trinh bao hiém y t€)

 Chiphiy té da gidm bao nhiéu cho nhém ngudi nghéo dwoc nhan tro cap bao hiémy
té?
Néu la 9 dé6 la, nhédm nha tai trg s& mé rong chwong trinh ra ca qudc gia.
* Phat hién ra la cé su khac biét cé y nghia thong ké vé chi tiéu y té trudc va sau khi co
chuong trinh
Nhwng khac biét nay khéng phai la 9 d6 la. Liéu chwong trinh c6 nén ma rong
hay khong?
* Bay gi®o kiém soat thém nhiéu nhan t6 khac trong mé hinh. Liéu chwong trinh cé nén
ma& rong hay khong?

Table 3.1 Case 1—HISP Impact Using Before-After (Comparison of Means)

After Before Difference t-stat

Household health expenditures 78 14.4 -6.6 -289

Table 3.2 Case 1—HISP Impact Using Before-After (Regression Analysis)

Linear regression Multivariate linear regression

Estimated impact on

household health -6.59** -6.65**

expenditures (0.22) (0.22)
Source: Gertler et al, 2011.
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Phan thwc khong hop 1€ 2:
So sanh truc tiép két qua cia nhom tham
gia va nhom khong tham gia chwong trinh

Province A
Program
Starts Incorrect

Province A /4

M\
Counterfactual:

Province B’s decline
preceded program

2015 2016 2017

estimate
of impact

New Businesses




Loai 2: Phan thwc khong hop 1é

Phuwong phap khac: so sanh tryuc
ti€p két qua ca nhém tham gia

va nhom khéng tham gia .
Participants

tinh lya chon (selection bias) Corftrol
. : Y. :
2

1 g o
muc tiéu, do dé theo thiét i Counterfactual
| y |

ké d3 c6 sy khac biét gitra
cac nhdm

e Ty lya chon mau la mot van mmm) Program
I&n, do viéc lya chon tham
gia chuong trinh thuong
mang tinh ty nguyén

chuong trinh Y,
*  Thuong udc lvong bi sai . /:3
léch do van dé chéch mang : / Impact

Income

*  Nhom huwaong lgi va nho so
sanh khac biét nhau vé ban
chat, cd thé quan sat duoc
hoac khong



Loai 2: Phan thwc khong hop 1€

(Chwong trinh cap phan bon)

* So sanh vdinong dan & vung B
. Nér\g dan nhan phan bén c6 nang Corn
suat giam > néng dan & vung B. Yield

— Chuong trinh cé tac dong tiéu cuc?

e C6 thé do dia diém cdp phén bdn
—\Vung B ¢6 chat lvong dat tét hon va cé tudi
tiéu

* Diéu gi néu sy suy giam nang suat

thap hon & cac vung khac?

— Cé phai chwong trinh c6 tac dong tich B
cuc? A
s (6 thé do néng dén vdi nhiéu kinh
nghiém tham gia, va ho tng pho vaoi N
trdn han han tét hon 2010 2011

* Diéu gi néu sy suy gidm nang suat
bang véi cac vung khac?
— €6 phai chwong trinh khong cé tac dong?
e (6 thé do néng dén tim cdch dua
phdn bon sang?



Loai 2: Phan thwc khong hop 1€

(Chwong trinh bao hiém y t€)

So sanh cac gia dinh tham gia va khéng tham gia trong ca nwdc

Phat hién sy khac biét cé y nghia thong ké. Liéu c6 nén ma rong chuong trinh?
Bay gi® kiém soat thém nhiéu yéu t6 khac trong mé hinh. Liéu ¢4 nén mé rong
chuong trinh?

Table 3.3 Case 2—HISP Impact Using Enrolled-Nonenrolled
(Comparison of Means)

Enrolled Nonenrolled Difference t-stat
Household health expenditures 78 218 -13.9 -39.5

Table 3.4 Case 2—HISP Impact Using Enrolled-Nonenrolled
(Regression Analysis)

Linear regression  Multivarniate linear regression

Estimated impact on
household health -13.9%* -94**
expenditures {0.35) (0.32)

Source: Gertleretal, 2011.

18



So sanh nhom hwéng loi 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]

Vo

Selection Bias
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So sanh nhém huwong loi va nhom
doi chirng (vi du)

TABLE 1.—MEAN EARNINGS PRIOR, DURING, AND SUBSEQUENT TO TRAINING FOR 1964 MDTA CLASSROOM
TRAINEES AND A COMPARISON GROUP

White Males Black Males White Females Black Females
Comparison Comparison Comparison Comparison
Trainees Group Trainees Group Trainees Group Trainees Group
1959 $1,443 $2,588 $ 904 $1,438 $ 635 $ 987 $ 384 $ 616
1960 1,533 2,699 976 1,521 687 1,076 440 693
1961 1,572 2,782 1,017 v 15573 719 1,163 471 737
1962 1,843 2,963 1,211 1,742 813 1,308 566 843
1963 1,810 3,108 1,182 1,896 748 1,433 531 937
1964 1,551 3,275 1,273 2,121 838 1,580 688 1,060
1965 2,923 3,458 2,327 2,338 1,747 1,698 1,441 1,198
1966 3,750 4,351 2,983 2,919 2,024 1,990 1,794 1,461
1967 3,964 4430 3,048 3,097 2,244 2,144 1,977 1,678
1968 4401 4,955 3,409 3,487 2,398 2,339 2,160 1,920
1969 $4.717 $5,033 $3,714 $3,681 $2,646 $2.444 $2,457 $2,133
Number of
Observations 7,326 40,921 2,133 6,472 2,730 28,142 1,356 5,192
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Cac phwong phap ti€p can danh
gia tac dong

Differences in Differences
Parscipants

Regression Discontinuity

Oensiy of scores sty of sooees
for nosparticipants or portopants

| /
0 tegien of common Suppant RITRTn
Randomized Evaluation
group

2
Time
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John Snow va phat hién vé bénh
Ta

- Bac si John Snow (1813-1858) Ia
mot trong nhirng nha nghién ctru dau
tién vé dich té hoc.

* Nghién ctru sw bung phat dich ta ¢
London nam 1848-1854.

* V&i250,000 ca & va 53,000 nguoi
chét trong hai nam.

« Khong biét la vi trung gay ra bénh,
chir khong phai nguyén nhan ttr mui
ho6i thoi lan truyén trong khong khi.

* Gia thuyét Snow: Tac nhan gay bénh
nam trong hé thdng thoat nwdc bi
nhiém ban.
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Hé thong bom nwdé'c & Khu pho
Broad

50 o £0 00 150 s00

X Pump e Deoths fFrom cholero

40 Broad
Street



Hé thong cap nwéc & London

Lambeth Water Company
Before 1852: intake from Thames River in London - sewage

In 1852: moved intake 22 miles up river > no sewage

nolds's -
Some | -w et P (
PN P — ConanY s o

/N U

v‘;"//.’
\ Teddington
. Weir and Locks

Snow's 1854 map

Lambeth
c&umaw\:’uks
after 1852
=
Thames Seething
Ditton Wells

Southwark and Vauxhall Water Company
Continued to draw water from contaminated part of Thames River
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* Thr nghiém tw nhién: cong ty Lambeth cung cap nudc sach.
Cong ty Southwak va Vauxhall cé ngudn nudc bj nhiem khuan.

* Vjtri cda cac tram bom dwoc coi la ngau nhién. Tram bom &
khu phé Broad thudc s& hiru cdia S&V. Tram bom sach cia
Lambeth. Cw dan khdng duoc lwa chon cdng ty nao dé cap
nudc (khdng cd van dé chéch mang tinh lwa chon (no
selection bias).

London Water Supply &

Both

The mixing of the (water) supply is of the most intimate kind. The pipes of each

Company go down all the streets, and into nearly all the courts and alleys. A few
houses are supplied by one Company and a few by the other, according to the \
decision of the owner or occupier at that time when the Water Companies were in |

active competition. In many cases a single house has a supply different from that \SI::;::IIT*&

Southwark &
Vauxhall

on either side. Each company supplies both rich and poor. both large houses and
small; there is no difference either in the condition or occupation of the persons
receiving the water of the different Companies...It is obvious that no experiment
could have been devised which would more thoroughly test the effect of water
supply on the progress of cholera than this” (Snow 1855: 74-75).

Lambeth

e PGivdi cac hd dugce cap nudce bdi Southwark va Vauxhall, ty 1€
chét tlr bénh ta la 315 trén 10,000; doi v&i ho duoc cap nudc
b&i Lambeth, ty 1& chét chila 37 trén 10,000
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Bang chirng

* Sw khac biét ro rét gitra ty 1é tir vong theo ngudn nuwérc
* Khdng dwoc lwa chon béi cw dan, va thwong nguwoi
dung ciling khong biét nguon

 Gia thuyét Snow: Pa c6 thé ciru dwoc hon 1,000 mang song
néu cong ty Southwark chuyén nguén nwéc

 Vidu tai sao phwong phap truyén thong - thay vi dwa trén
cac ky thuat thong ké - c6 thé cho phép dién giai két qua
theo hwdng quan hé nhan qua doi véi dit liéu quan sat

Deaths
Deaths Per

Number of from 10,000

Houses Cholera Houses
Southwark and Vauxhall 40,046 1,263 315
Lambeth 26,107 98 37

Rest of London 256,423 1,422 59
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Nhirng troeong hop ngoai lé cling
xac nhan moi lién hé nay
— Cong nhan cong ty Brewery workers xung quanh khu
pho Broad khong bi bénbh.

— Tai cac vi tri gan v&i cac tram bom ctia cong ty Lambeth,
nhitng ngwdi nhiém bénh thwong st dung nwéce tir tram
bom & khu ph6 Broad.

28



TONG KET



10 dieu can biet ve suy dién
N 2
nhan qua
Nhan dinh vé quan hé nhan qua la mdt nhan dinh vé diéu
khéng xay ra trén thuc té.

D6 1a mot van dé cdn co nhat trong cac suy dién nhan qua.

Ban cé thé uwdc lwgng quan hé nhan qua trung binh déi voi
moét nhdm ngay ca khi ban khdng thé quan sat duoc tac déng
nhan qua doi vdi tirng ca nhan.

Néu ban biét, vé mat trung binh, A gdy ra B va B gay ra C, diéu
nay cling khdng ham y rang A gay ra C.



10 diéu can biét vé suy dién
nhan qua

M6 hinh phan thuc chi gitp gidi thich nhan té tham gia
chuong trinh déng gdp tao nén su thay déi vé két qua chir
khong c6 ham y rang sy khac biét vé két qua Id do nhan t6
tham gia chuong trinh gay ra.

X cé thé gay ra Y tham chi khong cé dudng dan truc tiép tac
dong tir X dén'Y.

Tuwong quan khong phai la nhan qua.

X c6 thé gay ra Y thadm chi néu X khéng phai la diéu kién can
hodc diéu kién du cda y.



10 diéu can biét vé suy dién
nhan qua

9. Udc luvong tac dong nhan qua trung binh khéng doi hoi nhém
hudng loi va nhdm so sdnh hoan toan giong nhau.

10. Khéng thé thiét |1ap duoc quan hé nhan qud néu khdng nguyén
nhan khéng thay d6i dwoc theo chuong trinh.



