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False Counterfactuals



False Counterfactual #1

Participant vs. Non-Participant Comparisons:

® Compares individuals/communities/units/etc that chose
to participate in a program to those that did not

® Treatment effect conflated with ...?

The Experimental Ideal:
® Treatment is randomly assigned

® Treatment, control groups similar in terms of observable,
unobservable characteristics (at least in expectation)

® Difference in means = unbiased estimate of treatment effect
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False Counterfactual #2: Before/After Comparison

treatment
| | |
| | | >
pre-treatment post-treatment
outcomes: outcomes:
Ypre, i Ypost Ni
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Three Approaches to Estimating Treatment Effects

Any of these can be credible (all require assumptions):
1. The experimental ideal: randomized treatment vs. control
2. Participant vs. non-participant comparisons — selection bias?

3. Pre vs. post comparisons — changes over time?

In each case, we ask:
1. Is there a difference (in means) between groups?
2. Is that difference likely to have occurred by chance?

3. Should we interpret difference as causal effect of treatment?
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Density

Testing Hj : Yr=Yc

1 2 34 5 6

Observed Outcome

Treatment

) Conto When Y7 and Yc¢ are independent:

SE (Yr—Yc) = /SE; + SE}_
| 5

SEy, = T

where nr is treatment observations,
and ), sums over treated i
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Density

Testing Hj : Yr = Ye

[ Treatment v \ 7 .
[ Contol When Y7 and Yc are independent:

" PN SE (Yr —Yc) = \/SE}_+ SE}

= t= (?T — ?C) / SEéT + SE%’C

et s s T8 f " — povalue — which is what, again?

Observed Outcome

When Y7 and Y¢ are NOT independent, calculate the change, and
test null hypothesis that the mean (change in Y) is equal to 0
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Testing Hp : Y7 = Yc in Stata

. ttest y, by(t)

Two-sample t test with equal variances YT_ YC

Group Obs. Mean  Std. Err.  Std. Dev. [95% Conf. Intyn/ SE(YT*YC)

0 50 3.95408  .1318144  .9320683  3.6891 4.218971 _ —1.4692
1 50 5.423295  .1445738  1.022291 63 5.713827 — 70.1956
combined 100 4.688688 .1221617 19{ 4.446292 4.931083 — 7 5096

diff |-1445921s 41555441| -1.857465  -1.080966

diff = mean(@) - mean(1)
Ho: diff = @ degrees of freedom 98

Ha: diff < @
Pr(T < t) = 0.0000

Ha: diff > @
Pr(T > t) = 1.0000

To get p-value (in Stata): display 2*(1 - abs(ttail(98,-7.5096)))
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Testing Hj : Yr = Ycin a Regression
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Treatment Status

OLS regression on a binary independent variable: Y; = o+ 8D, + ¢;

® Only two possible predicted values of Y: aand o+ I}
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OLS Regression on a Binary Independent Variable

You may or may not remember that in a bivariate regression:

A COV(X,Y
Pos = VAl(?(X) !

_ Si(xi—x)(vi-Y)
i(-X)”

Notice that the numerator can be re-organized:

S6-R) (oY) = DXV - DAY,
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OLS Regression on a Binary Independent Variable

You may or may not remember that in a bivariate regression:

A COV(X,Y
Pos = VAl(?(X) !

= (0 R)(v-7)
i(-X)”

Notice that the numerator can be re-organized:

S6-R) (oY) = DXV - DAY,

> [Yi (X = X)]
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OLS Regression on a Binary Independent Variable

You may or may not remember that in a bivariate regression:

BOLS = %)&;/) When independent variable is binary:
(=X X = "WT (nT is # of treated observations)
o Z,’(Xi—)_()2

Assume observations are ordered:

{Yl- Y2¢--~~,YHT,1- YI7T7Y‘”'T+17 Y”T+27"'7YN}

treatment group

control group

! !

X,':]. X,:O

=X -X=1-X =X-X=-X
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OLS Regression on a Binary Independent Variable

You may or may not remember that in a bivariate regression:

BOLS = %)&;/) When independent variable is binary:
(=X X = "WT (nT is # of treated observations)
o Z,’(Xi—)_()2

Assume observations are ordered:

treatment group control group
Re-write denominator:

Si(X-X)? = X=X+ 2r,  (-X)?

nT(l—)_()2+(N—n7—)(—)_()2
= ... = nr—ntX = N)_<(1—)_<) (becausent:N)_()

Economics 379 (Professor Jakiela) False Counterfactuals, Slide 41



OLS Regression on a Binary Independent Variable

You may or may not remember that in a bivariate regression:
A COV(X,Y)
Pos = VAR(X)
Si[vi(xi=X)]
Zi(Xi_)_()2

= [i(6-9)]
NX(l—X)

Re-write denominator:
(X -X)? = YL (-X)+ 2, (%)

nT (1 — X)2 + (N — nT) (—)_()2

= ... = n-,——n-,—)_( = N)?(l—)_()
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OLS Regression on a Binary Independent Variable

You may or may not remember that in a bivariate regression:

fos = iy’ X 1Y (% = %)
Si[vi(xi=X)]
Z,‘(Xi—)_()Z

£, [n(x-%)]

NX(1-X) like a weighted average

(weights sum to 0, not 1)
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OLS Regression on a Binary Independent Variable

You may or may not remember that in a bivariate regression:

Bos = SHT 3 [Yi (X = X)]
= 2R s iR - s, R
% = XMy = ZE (X))
= nrYr -  X(NY)
= NXYr — NX[XY7r+(1-X)Yc]
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OLS Regression on a Binary Independent Variable

You may or may not remember that in a bivariate regression:

BOLS = CeX,(;)(()’(;/) > [Yi (Xi - )_(”
= 2l )]+ s, (X))
= 72’15;‘(()(_‘;);)] = YXnLY - >N, [Yi (X)]
_ MXX)(Yr-¥o) = nrYr = X(NY)
NX(1-X)
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OLS Regression on a Binary Independent Variable

A COV(X,Y
Pos = VAl(?(X) !

Zivi(xi—X)]
=i(x-X)"

= [(x-9)]
NX(l—X)

NX(1-X) (V7 —Ve)

= Ve
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OLS Regression on a Binary Independent Variable

When we regress Y; on (only) a dummy variable:

Bos = Yr—Yc

e Estimated constant &p;s is control group mean, also Y

e Predicted \A’, for treated individuals/units is &ors —I—BAOLS
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Why Did We Do This, Again?

“And the end of all our exploring will be to arrive where we started
and know the place for the first time.”

—T.S. Eliot in Four Quartets
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Millennium Villages



The Millennium Villages Project

Agroecologicalzones
rigated 3 Rainfedmixed B Treecrop M Forestbased B B Ricetreecop 1 =]

3 Root crops Maize mixed 31 = =

D3 Pastoral 0 Sparse (aric) B Cosstal atisanal shing

Pampaida, Ni
Population 26600

Cereal-root crops mixed
popolation density 178 people per ki’
Precipitation: 987 mm peryear

Uganda

Population -45000

Highland perennial

Population density: 325 people per ki’
Precipitation: 1245 mn per year

Dertu, Kenya

Population -6150
Pastoral

Populaton densiy: 4 people per
Precpitation: 495 mm peryear

Tiby, Mali
Population 74350

Agropastoral millet and sorghum
Population density: 80 people per kn?
precipitation: 677 mm peryear

Mayange, Rwanda

Population -22900
Highland perennial

Population densiy: 298 pecple per ki
Precptation: 1195 mm peryear

Potou, Senegal

Population -31690
Coastalartisanal ishing
Populaton ensity: 6 poople per k
Preciitation: 406 mm peryear

Mbola, Tanz

Population -38740
Maize mixes

Population density. 44 people per ki
Precptation: 960 mm per year

Bonsaaso, Ghana

Mwandama, Malawi

Population -31790 Population 34260

Cereal-roat crops mixed

Population densily: 496 people per k'
Precipitation: 986 mm peryear

Popolation density: 76 people per ki
Precipitation: 1359 mm peryear

source: Pronyk et al. (2012)
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The Impacts of the Millennium Villages Project?

Millennivm Village sites

Comparisonvillage sites
(N=9)

Millennium Village sites

Comparisonvillage stes
(N=9)

Village characteristics (at Year 0)
Land area (k)

Nurmber of sites with electricity
Numberof ites with cellular coverage
Distance to nearest main town (k)

Distance from centre of village to nearest paved
road (k)
Nurmber of months road not accessible to vehicles
Distance to linic (km)
Nurmber of NGOs or partners per site
Numberof faclities per 10000 people

Markets

Primary schools

Secondary schools

Clinics

Nurmberof ites that have no irrigation of
cltivatable land

1332(1022101641)
00%"
78%(391095)
119(810158)
148(0810287)

23(201027)
56(181095)
13(081019)

07(:041017)
56(-04t0115)
00"

07 (:08t021)

333%(10.010691)

(N=9)
Characterstics of households (atyear3)
1282 (972101501) Household head has no primary education #71% (83110903)
00% Houschold head isawoman 143% (102t0197)
Household headss 8 8
126(8710165) farming
145 0510200 Houschold ize 71(571086)
Dependendy ratio 1382(1326101437)
25021028 Age o adul female household members 330323t0338)
102(63t014) Baseline outcomes (atyear 0)
14(09102) Asset-basedwealth index 410(8310437)
Skled birthatendance 326% (26610391)
14(04t025) Accessto antenatal care 452%(2910628)

86(2610145)
00
13(-01t027)

Mortalty rate n childrenyounger Syears of age 113 (99t0128)

87.9% (84110809)
113% (7:9t016)
851%(80.910885)

59(45t073)
1319 (1263t01374)
319(31110327)

390(364t0417)
259%(20710318)
46.0% (29510 634)
90(77t0103)

50(sD25)."

Table1:Ct

Religion (% of population that is Christian) 47% (3270 61.4) 38%(234t0521)
)

of

50(D25).

Table1: } nium

source: Pronyk et al. (2012)
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The Impacts of the Millennium Villages Project?

Comparison village sites (N=9) Millennium Villages vs
unit comparison villages inyear3
Year0 Year3 Absolute pvalve  Yearo Year3  Absolute pualue  Absolute difference ~pvalue
(number)  (number)  change (95%Cl) (number)  (number)  change (95%Cl) (95%)

Wasting Children 64% 55% -09% 0591 - 67% - -12% 0630
youngerthan  (271) (642) (41t024) 776) (65t042)§
2yearsofaget

Underweight Children 131% 143% 12% 0669 - 161% - - -1.8% 0584
younger than @79 (660) (-4-2t06:6) (803) (-89t054)§
2yearsofaget

Stunting Children 360%  282% -7:9% 0045 . 357% - - 75% 0205
younger than (255) 709) (156t0-02) 784) (-200t05:0)§
2years of aget

Mortality rate in Children 133 887 -246 0015 903 962 59 0556 -305 0033
childrenyoungerthan  younger than (5336) (4905) (-445t0-48) (4093) (3933) (-138t0257) (-585t0-2:5)F
Syearsofage (deaths  Syearsofage*

Per1000 births)

source: Pronyk et al. (2012)
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Critiques of the MVP Evaluation

Bump, Clemens, Demombynes, and Haddad (2012) raise three issues:
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The Impacts of the Millennium Villages Project?

nnnnnnnnnnnnn

source: Clemens and Demombynes. (2010)
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The Impacts of the Millennium Villages Project?

Indicator

Percentage of households with access to improved
sanitation facilities

Percentage of households with access to an
improved source of drinking water

Percentage of children aged 1 who have received the
‘measles vaccination prior to survey

Percentage of births in the last two years for which
askilled attendant was present

Percentage of men and women aged 15 - 49 who
were tested for HIV in the last 12 months
Percentage of children under 5 who slept under an
TIN bednet last night

Percentage of children under 2 who are 2 standard
deviations below the median height for their age

Gross Primary Attendance Ratio

Percentage of households with at least one mobile
phone

All Kenya Rural Kenya Millennium Village Region ~ Millennium Village ~ Simple difference
within Millennium
2003 2008 2003 2008 2003 2008 2005 2008 Village
037 0.50 0.28 037 020 027
(001 (002 001 (002 (0.01) (0.04)
053 0.63 045 0.54 038 049
002 (002 002 (002 (0.04) (0.05)
0.73 0.85 0.70 0.83 044 0.75 0.67 098 031
002 (0.02) 002 (0.02) (0.08) (0.05)
041 047 034 040 035 047 0.51 046 -0.05
002 (002 002 (002 (0.05) (0.04)
0.08 027 0.06 025 0.08 035 0.14 058 044
0.00) (001 0.00)  (0.01) (0.01) (0.02)
0.06 047 0.05 044 0.08 0.59 0.10 0.62 052
0000 (0.02) 0.01)  (0.02) 0.02) (0.03)
030 032 031 033 030 027 0.62 038 -0.24
(001 (002 001 (002 (0.04) (0.02)
111 113 113 114 118 127 110 123 013
001) (002 001) (002 0.02) (0.02)
013 0.61 0.06 053 0.04 0.53 0.10 040 030
(0.01)  (0.01) 0.01)  (0.01) (0.01) (0.03)

source: Clemens and Demombynes. (2010)
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The Impacts of the Millennium Villages Project?

Figure 4: Summary comparison of trends within the Millennium Villages against the same trends relative to other rural
households in the surrounding region

I simple di I Diffe

source: Clemens and Demombynes. (2010)
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The end!



