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Cac van de dac bieéet
* Phan tang (stratification) va phan khoi

(blocking)

 Tinh c& mau va sai s6 cla wdc lvgng (Power
Calculations)

 Kiém tra diéu kién can bang



Phan khoang
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Phan tang va phan khoi

Tai sao ban cé thé khong mudn thuc hién ngau nhién héa mot 1an duy nhat
(ngau nhién héa don gian)?
Mudng twong rang ban cd mot bién sé X lién tuc quan sat duoc cé twong quan vai két qua cla viéc
tham gia chuwong trinh.
— Tai sao lai st dung viéc Iy mau ngiu nhién sao cho viéc duwoc tham gia chwong trinh hoan
toan khong phu thudc vao X?

Ban cé thé phan tang theo céc gid tri cha X dé tao ra xac xuat viéc tham gia chwong trinh
khéng twong quan vdi bién X.

Diéu gi néu ban cd bién s X roi rac quan sat duoc cé twong quan vdi két qua cda viéc tham gia
chuong trinh, hodc néu ban mudn phan tich tdc déng cda viéc tham gia chwong trinh theo cac
gia tri khdc nhau cda bién roi rac nay?

— Ban c6 thé phan khdi (Block) d6i v&i bién s6 nay dé ddm bao mdi nhém déi twong trong

toan bd mau cé ty Ié tham gia chuong trinh nhw nhau va bang vdi ty 1& tham gia cla ca
maul.

Phuong sai ky vong clla mot wdc lwong duoc phan ting hodc phan khéi khdng thé cao hon phuong
sai ky vong cla uwdc lugng dua trén ngau nhién héa mot [an duy nhat.



Khi nao thi phan tang

e Khi c® mau nho, dé giam sai sé thi cé thé lam:
— Phan tang theo cdc bién c6 kha nang tac dong |&n dén bién
két qua
— Phan ting theo cac nhédm trong mau ma ban thuc sy quan
tam (nhat Ia khi ban nghi ngo tdc ddng cla chuong trinh co
thé khac nhau)
— Phan ting quan trong v&i mau di liéu cé it quan sat
* Canh bdo 1: Cé thé trd nén phirc tap néu phan tang
duwa trén nhiéu bién so
e Canh bdo 2: Khi phan tang cang nhiéu thi két qua lay
mau cang mat tinh minh bach



Phin ting nhw thé nao

Can cé danh sach cac quan sat trong khung di¥ liéu can ngau nhién hda.
Tao mot s6 ngau nhién cho moi quan sat.

Xép hang theo tang hay theo khdi trudc, sau dé theo s6 ngau nhién.
Tung ddng xu dé xac dinh quan sat dau tién trong bang trong nhdm tham
gia hay nhom déi chirng

5. Sau dé thay doi trang thai tham gia d&i v&i cdc quan sat tiép theo. Cach
nay sé gia dinh ty |é tham gia = 50%

W

D6i vai nhiéu tang hodc nhiéu khoi:
« X&p hang cac tang hay cac khéi, sau dé theo s& ngau nhién, va trinh tu
cling tuvong tu nhu trén.



Province

An Giang
Bac Can
Bac Giang
Bac Lieu
Bac Ninh
BenTre
Binh Dinh
Binh Duong
Binh Phuoc
Binh Thuan
BR-VT

Ca Mau
Can Tho
Cao Bang
Da Nang
Dak lak
Dak nong

Liy mau ngau nhién phan tang
trong diéu tra PCI

Joint Stock Companies Sole Propietorships

Manufacturing ~ Services  Construction  Agriculture  Manufacturing  Services Construction  Agriculture

New Od New Od New QOd New QOd New Od New QOd New Od  New

46 2 18 1 58 1 25 1 236 6 115 73 750 165 34
89 0 13 1 31 0 30 0 68 3 60 0 60 1 29
128 0 107 2 160 3 41 1 6 2 22 1 110 4 5
26 1 10 1 23 3 9 2 59 6 53 53 385 45 23
12 2 191 2 198 3 24 1 21 3 i 10 140 5 7
19 0 18 0 3l 5 8 0 142 5 109 24 706 295 181
44 1 46 6 156 7 37 6 134 15 120 14 503 74 74
161 0 234 3 292 0 33 0 88 1 527 63 1221 17 27
60 0 34 0 51 1 61 1 45 4 88 7 652 82 117
61 1 30 1 112 2 63 1 75 2 131 17 539 35 118
242 4 8 2 287 9 52 2 % 2 156 1 803 66 104
53 0 14 0 52 2 10 0 123 8 113 48 1115 140 23
232 0 84 3 231 2 26 1 89 4 268 38 837 41 21
28 0 9 1 25 3 29 1 127 7 12 0 56 2 7
285 5 169 10 1239 43 36 1 179 13 113 14 128 71 23
102 2 36 1 105 6 52 0 101 7 65 3 21 88 48
43 0 9 0 3 0 29 1 29 0 52 0 223 13 42
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Tai sao ban khong nhat thiét phai phan
tang hay phan khoi?

* Bruhn & McKenzie chirng minh cho thay cau truc thiét ké nghién clru phai
duwoc thé hién trong viéc xir ly sai s6 trong phuong trinh wdc lwong.

* Viduy, néu ban mudn phan khéi theo cac gid tri roi rac thi ban can dua
thém tac dong c6 dinh cla cac gid tri dé trong phuong trinh wdc lvgng.
Lam vay sé mat di s6 bac tuv do (DOF). Diéu nay cé dang lam khong?

— Tra loi: can thiét phai phan khéi néu ban nghi ngo cac dac tinh cda
bién s6 dé co tdc ddng manh mé Ién bién két qua.

— Né&u khéng, phan khéi sé lam mat bac tv do va gidm hiéu luc kiém
dinh théng ké.

« Su khac biét gitra ngau nhién hda c6 phan khdi hodc phan ting va ngau
nhién hda don gian néi chung khéng dang ké khi sé quan sat > 300 don vi.



SU’C MANH KIEM PINH THONG
KE - STATISTICAL POWER



Strc manh kiém dinh thong ké

* PO manh cia mot kiém dinh l1a kha nang (xac suat) bac bo
mot gia thuyét thong ké (gia thuyét khong - Null) khi gia
thuyét thay thé 13 ding.

* Khinghién ctru so sanh 2 nhém, do manh cua kiém dinh la
xac suat bac bo gia thuyét khong 1a ha1 nhom cé cung mot
gia tri trung binh (bang trung binh ctia quin thé), do do két
luan [a khong c6 sw khac biét gitra gia tri trung binh cua hai

quan thé, khi ma trén thuc té c6 sw khac biét & mot mikc do
nhat dlnh

* Do d6 né la xac suat két luan diang la hai nhom khac biét
nhau.



Strc manh kiém dinh thong ké

Test result
“Reject Null,” | “Fail to Reject Null”
Find an effect! | Conclude no effect.
Truth:
There is an effect Great! “Type Il Error”
(K) (low power 1-K)
Truth:
There is NO effect | “Type | Error” Great!
(test size Q) (1-a)

e Probability of Type | error is “size” of test, a (typically 0.05)

e Probability of Type Il erroris (1- k), where K is “power” of the test



Strc manh va mrc y nghia:

Figure 1

S~

Effect Size Crtical Effect Size
0 Value

Do thi trai 1a phan phdi clia beta mii theo gia thuyét khong 1a né bang 0.
D06 thi phai la phan phdi clia beta mi néu do |&n thyc té 13 beta.

Mtrc y nghia dwgc nhén dién la vung duéi bén phai cdia phan phdi bén trai.
Strc manh thong ké 1a vung dubi bén trai cia phan phdi bén phai.

(source: Duflo & Kremer ‘Toolkit’)



Strc manh va mrc y nghia:

Can bao nhiéu quan sat thi du?

Khéng cé cau tra 161 dé dang.

Ngay ca cong thirc tinh d manh théng ké don gian nhat cling yéu cau ban phai
biét tdc dong can thiép ky vong, ETE, va phuong s@Fqua két qua:

Va ty |é tham gia chuwong trinh P.

Tir d6, ban cdn chon mirc d6 manh (xac suat ban cé thé bac bd gia thuyét thi ban
can, do dé tranh duoc sai [am loai Il), théng thwong K = .8 and

(one-tailed). t__=0.84

Sau dé, lwa chon mirc y nghia (xac suat ban bac bo sai khi dang 18 phai chap nhan,
do d6 mac sai [am loai i),

thong thu@pe- 05 nd=1.96 (two-tailed).

Sau d6 ban c6 thé tinh dwoc ¢c& mau tdi thi€u dua trén ham sé cla d6 manh mong

muon.
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C& mau toi thiéu
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Ban cé thé chap nhan mdt ¢ mau nho néu:

N >

— Ky vong tac dong can thiép la lon

— K&t qua c6 do dao ddéng nho

— Nhom tham gia va déi chirng la cdc nhédm twong déng vé so
guan sat (p=.5)

— San ldng chap nhan mc y nghia thap va d6 manh thong ké
thap.



Cac mirc d0 ngau nhién hoa

* Nén ngau nhién hdéa @ mirc do nao?
— Van dé:

e Cang nhiéu nhdm thi cang can nhiéu quan sat dé dat duoc mét
manh nhat dinh.

e N&u van dé chéch do lan téa cd thé xay ra nghiém trong, thi cé thé
ngau nhién héa & mirc dd cao dé wdc lvong dwoc cac tac ddng do.

* Ngau nhién héa & cap dd nhom cé thé dé thyc hién hon.

* Ngau nhién héa & cap do ca nhan cé thé gay ra bat man 1&n déi vdi
t6 chirc thuce hién.



Thiét ké can thiép theo nhom
(Clustered Treatment Designs):

Thong thudng ngau nhién hda dwoc ap dung & cap dod cao hon cap do chi tiét cta dir
liéu.
e Vidu:
— Ngau nhién hdéa & cap do6 truorng hoc hoidc lang ban d6i vai cac chuong trinh
ap dung & cap do sinh vién hay hoc vién
— Cac kiém chirng & cap do thj trwdng hodc thanh phd vé tic dong cda cac
thong diép chinh tri 4p dung cho nguwdi bau ctr
— Cac thay d6i & cap d6 bénh vién trong cac nghién ctru y hoc str dung trén bénh
nhan

Anh hudng clia “tac ddng thiét k&” 1én sirc manh théng ké cdia kiém dinh twong tu
nhu viéc diéu chinh nhdm (cluster) khi uwéc lwgng md hinh hoéi quy.

R4t cuc: strc manh cda kiém dinh cd lién quan chat ch& vai s6 quan sat ma ban sé thuc
hién ngau nhién héa hon la téng sé quan sat trong mot nghién clru.



Thiét ké can thiép theo nhém

Nhan xét vé su khac biét gitra “tac ddong tdi thiéu co thé phat hién
duwoc” —tac déng thuc nhd nhat ma mét th nghiém cé thé phdt
hién duoc vdi xdc suét cao.

Khéng cd thiét ké theo nhom:

1 o’
MDE > (t,_, +ta/2)\/ =) ,/ .

V&i thiét ké theo nhém:

1 1-p
MDE > (t,_, +ta/2)\/ Y G\/erT

J P
la s& nhém cung kich c&,  la twong quan ndi nhdm, va
g n gq
la s& quan sat trong mét nhém.)




Tinh d6 manh thong ké trén thuec té:

* S& dung phan mém!
Co nhiéu phan mém cho phép tinh todn trén Internet:
— EGAP
* https://egap.shinyapps.io/Power_Calculator/
— ‘Optimal Design’
e http://sitemaker.umich.edu/group-
based/optimal design software

— ‘G*Power’
* http://www.psycho.uni-duesseldorf.de/aap/projects/gpower/

Nhiéu chuong trinh st dung khai niém vé tham sé théng ké trong khoa hoc y té
chir khdng phai khoa hoc x3 hdi, do dé cé thé gay rac rdi khi st dung.

Can thiét phai stir dung céng thirc tinh dd manh théng ké vadi chirc nang cho phép
tinh thiét k& can thiép theo nhédm néu don vi nghién ctru trong bai nghién ciru
khéng cung v&i don vi can thiép.

Thuc té: Ban thudng xuyén phai ddi mat véi han ché vé c& mau do nhitng khé khan
khi thue hién diéu tra, khi d6 cong thire tinh d6 manh théng ké chi dwgc st dung
dé tinh xac xuat ban s& phat hién dwgc mét tdc ddng nao dé. 19


http://sitemaker.umich.edu/group-based/optimal_design_software
http://www.psycho.uni-duesseldorf.de/aap/projects/gpower/
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Cac kiém dinh can bang sau khi ngau nhién héa

Cac nha nghién clru thudng viét cac vong lap dé quy dé thuc hién viéc ngau
nhién hoa nhiéu Ian, kiém tra can bang theo cac tiéu chi khac nhau, va lap
lai qud trinh cho dén khi diéu kién can bang theo cac tiéu chi cho trudc
duwoc dam bao.

Co cac tranh c3i lién quan dén hoat dong nay.

Tat nhién, hoat dong nay cung cap mot bang théng ké kiém dinh t cla cac két
qua tham chiéu. S dung nhu mét tiéu chi phan tang da chiéu. Tuy nhién:

e Kiém dinh T vé sy khac biét dya trén sy so sdnh don thuan gitra cac gia tri
trung binh khéng con dung nira, va

« Khodng dé dé chinh sira ciu truc thiét ké nghién ctru khi uwéc lvgng cac tac
dong can thiép (Bruhn & McKenzie, 2008).



Vi du bang thong ké cin bang

TABLE 2. Summary Statistics

i1 i2) (3 (4 i1 (2 i3 i4)
Differanca Differance
batwaen betwean
Plebiscita Plebiscite
Mean in and Mean in and
Meeating  Meating Murn Meeating  Mesting Murn
Group Group pValug  Obs Group Group  pValue Obs
Village characteristics Village govarnment charactaristics
Village population (1,000 inhabitants) 2.4 —0.295 0.625 48 Village head age 45,835 2368 0443 47
[2.728] (0.508) [8.370] (3.050)
Agricultural wage (1,000 Rupiah) 21023 —1.061 0466 43 Village head years of education 11.645 —1.409  0.084* 47
[5.802] (1.443) [2.026] (0.788)
Percent village roads that are asphalt 0305 —-0n042 0.507 48 Mumber of village head candidates in 2.207 0,304 0432 44
[0.260] (0.062) last village head election [1.013] (0.383)
Mumber of hamlets per village 4813 0633 0142 48 Mora than one candidate in last village 0.724 0.088  0.449 44
[1.839] (0.423) hiead elaction [0.455] (0.116)
Murnber of churchas and mosgues 2438 0220 0.600 40 Share of population that voted in last village 0.208 —0.004  0.040 43
per village [1.933] (0.553) hiead election [.400] (0.031)
Distance to subdistrict capital (km) 5.766 3544 0104 40 Village head's margin of victory in last 0.263 —0.011 0.870 a3
[6.508] (2473 alection (if challanger) [0.262] (006D
Village ethnic fragmentation 0268  =0075 0490 44 MNumber of village government executive 8.516 0616 0,286 47
[0.250] (0. 056) branch mernbears [2.850] {0.703)
Village religious fragrmentation 0406 0.011 0827 48 Share of hamlets reprasentad in village 0.853 0.3 0442 47
[0.137] {0.051) exacutive branch [0.240] {0.058)
Mumber of peopla in village parliameant 7.750 08976 0.249 36
[3.627] (0.832)
Surwey respondant characteristics
Survey respondent predictad log 11.505 0.034 0602 224  Share of hamlets reprasentad in 0.843 0054 0230 36
par capita expanditura [0.274] (0.086) village parliarmeart [0.202] {0.058)
Survey respondent years education 8825 0519 0404 244  Mumber of village padiament meeatings 5.714 —1.853 0.0 44
[3.088] (0.616) in last yvear [4.500] (0.878)
Survey respondent is fernale 0.431 0.025 0202 245 Village padiament district system 0.244 0.084 0.587 45
[0.447] (0.023) {1 = district, 0 = at large) [0.435] (0.148)
Survey respondent age 44700 1.806 0271 245  Mumber of previous KDP projects 1.875 —0.230 0.455 49
[12.021] (1.701) [0.97 6] (0.318)
Survey respondent is farmer 0504 0052 0.544 245
[0.443] (0.084)

Notes: Colurnn (1) presents the mean of the listed variable in the meeting villagss, with standard davistions in bracksts, Golumn (2) pressnts the differance betwesn slection and mesting
villages, sstimated with weawve fixed effects, with robust stardard smors in parentheses clustered at the village level, Column (3) shows the pvalue from a test of the null hypothesis that the
listed variabde is not different betwesn slections and mesting villages. Colurmin (4) shows the nurmber of cbseneations of the listed variable.
¥ gignificant at 10%; ** significant at 5%; *** signifizant at 19%.
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Can bang véi khoang tin cay

Figure 2: Survey Attrition & Balance of Confounders

Item Non-Response=1-
CEO is male=1

Years since registration (In)
Capital size (8pt Scale)
Labor size (8pt Scale)
Multinational Corp.=1-

Entry through M&A=1-
Union in firm==1-

Workers under contract (%,In)—
Losses/Profits (8pt Scale)
Plan to expand business =1-
Customer is SOE=1
Customer is government=1-
Customer is private firm=1-
Customer is foreign firm=1-
Export to home country=1-
Export to third country=1-
Vendor is SOE=1

Vendor is private firm=1-
Vendor is household=1
Inputs from in house=1-
Import from Home country=1-
Import from third country=1-
Company from Europe=1-

Company from India=1-

90% Confidence Intervals

-4

-.2 2
India Treatment - European Treatment

RENERARMEN
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Can bang vé&i gia tri p-value

Age at Startf
Age of Chairman

Business Development

Chairman Promoted

Chairperson Characterististics

Corruption

Development Growth

Economic Development |-

General Governance |« s

Geography

Governance Growth

Human Capital

Human Capital Growth

Infrastructure

People Council Confidence Votes

FProperty Rights & Contracting Institutions

Regulation =

TraNSPArENCY [ s

Y0

¢

Note: Blue dots reprezent p-values from MAMNOVA analvses of grouped vanzables. The v-axis supphes the
ftle of each groupmg. A full list of indicators under each fifle can be found m Onhmne Appendix B. Dashed line
represents p=03 from the MANOVA analvsis. For dots below that oumber, we reject the null hvpothesis that
the treatment and confrol are different on that set of critena.




PHAN TiCH NHOM MAU (SUB-
GROUP ANALYSIS)/TAC PONG CAN
THIEP KHAC BIET (HETEROGENOUS
TREATMENTS)



Tac dong can thiép khac biét la
g17?

* Mo6t can thiép bat ky cé thé dnh huwdng dén doi twong duoc
th&r nghiém theo nhiéu cach khac nhau:
— Tac déng |&n dén déi twong nao?
— Tac déng nhé vadi déi twong nao?
— V&i doi twong nao thi can thiép tao ra ich lgi hay thiét hai?

* Nghién clru cac cau hoi do giup thiét |ap ly thuyét vé diéu kién
thwc thi sao cho can thiép c6 hiéu qua nhat hay kém hiéu qua
nhat.

* NO cling giup thiét 1ap cac hinh thirc thiét ké va trién khai
chinh sach dé t6i da hoa tinh hiéu qua.



Tac dong can thiép trung binh co
diéu kién - Conditional Average
Treatment Effects (CATESs)

CATE la tdc ddng can thiép trung binh doéi va&i
nhdm mau, khi nhdm mau duwoc xac dinh boi
cac dac tinh cta chd thé (vi du tdc dong can
thiép trung binh ATE déi v&i nhém phu nit),
hodc dac tinh cua boi canh th& nghiém (vi du
tac dong can thiép trung binh ATE tai mot dia
diém cd dinh trong mét th& nghiém & nhiéu
dia diém)



Str dung anh hwong twro'ng tac

e Nha nghién ctru cling cé thé udc luong tac ddong can thiép
trong moi twong quan véi cac bién giai thich khac (treatment-
by-covariate interaction effects), hoac su khac biét gitra hai
tac dong CATE khi cac nhan t6 kiém soat cho phép phan tach
mau thanh cdc nhdm mau (va cac nhan té kiém soat nay
khong duoc chu dinh thir nghiém)

* Tham s6 6 la anh hudng twong tac, va dugc giai thich la su
khac biét gitta ATE cia nhdm huong loi (X) trong cac nhém
mau Z va ATE cla chuong trinh day nghé trong cdc nhdm mau
khong phaila Z

* Néu Z khéng dwoc phdn bé ngdu nhién, khéng cé tinh chét
nhdn qua, chi co tinh chét dinh tinh

Y; = a+ BZ; +vX; + 67; X; + ¢,
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VAN PE THUC TE CUOI CUNG



/= \ ~ r = A 7 A’
Cai g1 dé ngau nhien hoa nhat?
1. Thoéngtin:
— Chuong trinh dao tao
— Tuyén truyén cac théng diép chinh tri
— Tuyén truyén cac thong diép vé chat lvgng &ng clr vién, mirc dd tham nhiing
— GUi thuw cho phép thay déi cich tiép cén
— Khuyén khich tham gia.
— VAn dé d6i vai tat ca cac ndi dung trén 1a ching cé thé chi la nhan to
phu trdi déi véi nhirng ndi dung ma ban thuc sy quan tdm
— Diéu nay dan dén c6 hang loat nghién clru vé loai hinh ngau nhién
hda nao cé thé thuc hién duoc, thay vi hdi tai sao chung ta lai muén
thwe hién cac nghién ctru do.
2. Phan cap, can thiép & cdp do cd nhan:
— DAan dén viéc danh gia nhiéu cau héi trong tdm vé chinh sach khé khan.
— Khong dé ddi vai hé théng bau clr, chinh sach qudc gia, tac ddng & cap do dai
dién, va cac déng thudn qudc té.

— Dé thuec hién hon véi cac chwong trinh kéu goi c tri, thong diép, tai phan bo
dia ban, va kiém toan.



Nhirng vin dé thwc tién trong thiét ké thir nghiém

1.  Ban cé truc tiép kiém sodt duwoc van dé thuc hién?
— Néu vay, ban c6 thé c6 thiét ké nghién ciru kha tham vong.
— Néu khong, ban can phai hét sirc thwce té vé nhirng muc dich chién lwoc
cta co quan thwc hién. Can gitt mirc do gidn don:

— Co quan thwc hién cé giao nhin vién diéu tra tai hién trweong trach nhiém dam
bao tinh xac dang cda thiét ké nghién ciru? Néu khong, ban phai lam.

2. Chuwong trinh can thiép cé qua trinh lwa chon phttc hop khéng?
— Neéu c6, ban phai thiét ké viéc danh gia theo qua trinh nay.
—  Hoac lya chon truwdc va wéc lwong TET, hodc wéc lwong ITE.

—  Néu mirc do tham gia thap, ban can chon trwdc mau c6 ty 1é tham gia cao dé woc
lwong ITE.

3. Co6rang budc tw nhién nao doi véi viéc thwe hién chwong trinh khong?
— Néu c¢6, stt dung n6 dé nhan dién:
—  Phwong phap dang ky viweot mirc (Oversubscription)

—  Néuviéc thuc hién dwoc tién hanh dan dan, ban c6 thé nghién ctru ng dung ngiu
nhién hoa thi tuw thwc hién.



Ngau nhién héa khong hoan hao

Tac dong can thiép trung binh ndi tai - Local Average Treatment Effect
(LATE)

Tudn tht mot phan - Partial Compliance
— C6 gang chon thiét k& vdi mirc d6 tudn thu cao nhat
Ngoai tac
— Tac dong lan tda xay ra doi vdi ndi bd nhdm va gitra cadc nhém.

— NE&u xay ra ngoai tac lan tda, can thiét ké chuwong trinh dé xir ly (Miguel
and Kremer).

Roi rét mau - Attrition

— Roi rét ngau nhién chi anh huéng dén sai sd chuan cla uéc lvgng.
— Roi rét cé hé thong sé lam sai léch két qua.

— Can thiét phai theo d&i va giam sat van dé roi rét mau.



