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» QOutcome
Y; = Observed outcome for unit /

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

D 1 unit / received treatment
l‘ Fr——

O unit / did not receive treatment

» Potential Outcomes
Y1; : Potential outcome for / with treatment
Yo; : Potential outcome for / without treatment
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Treatment Effect: Yi; - Yo,
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:

I’ r—

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.
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Average Y=4 candies

Impact = 6 - 4 = 2 candies

Source: Gertleretal, 2011.
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NewBusinesses

Actual
Busin
HSINESS Incorrect
estimate
Counterfeit Counterfactual: of Impact.

Assumes new business growt
sill stay the same.

2016
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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. 14
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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.
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» 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]
-\ﬂ. i i
+ E[Yo|D = 1] — E[Yo|D = 0]

Vo

Selection Bias

19
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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 1,573 719 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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Lambeth Water Company
Before 1852: intake from Thames River in London - sewage

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

nolds's
1859 map

/ :
\ Teddington Snow's 1854 map

.. Weir and Locks

Lambeth
c‘\)wmamv;o:ks
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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selection bias).

o ) ) ) = ) ) i London Water Supply  [#%
The mixing of the (water) supply is of the most intimate kind. The pipes of each -

Southwark &
Vauxhall

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*&
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).

Both

Lambeth
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