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Fic. 1. Hypothetical scatterplots showing initial and
final weight for boys and for girls,

!
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A large university is interested in investi-
gating the effects on the students of the diet
provided in the university dining halls and
any sex difference in these effects. Various
types of data are gathered. In particular, the
weight of each student at the time of his
arrival in September and his weight the fol-
lowing June are recorded.

At the end of the school year, the data
are independently examined by two statis-
ticians, Both statisticians divide the students
according to sex. The first statistician ex-
amines the mean weight of the girls at the
beginning of the year and at the end of the
vear and finds these to be identical, On
further investigation, he finds that the fre-
quency distribution of weight for the girls
at the end of the year is actually the same

~as it was at the beginning,

He finds the same to be true for the boys.
Although the weight of individual boys and

girls has usually changed during the course

of the wyear, perhaps by a considerable
amount, the group of girls considered as a

rium has been maintained during the year.
The whole situation is shown by the .solid
lines in the diagram. Here the two ellipses

whole has not changed in weight, nor ha.s
the group of boys. A sort of dynamic equi-
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Figure 1. A framework for causal inference (From “On Lord's Para- 2
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The structure used to unravel this mystery involves Rubin’s
model (Rubin, 1974, 1977, 1978, 1980; Holland, 1986a, 1986h)

for the analysis of causal effects. This model allows absolut - Py D( - k@ﬁ@
Or the analysis of causal effects. This model allows absolute [’f 1‘1?)1':6( rc‘)f?d-;}{ C

explicitness about certain distinctions and elements that are - - _
often left implicit in other accounts, This model 18 not meant to - \ ) b 174 w Jome
lc =t )

.
find the cause of an effect; rather it tells how to measure the Y AM- M
effect of a cause. This purpose is made explicit in Equation |. i = ['MC e ‘J\QL o
The basic elements of the model are s follows:
1. A population of units, U/ N \} _ / o ) = E’(y / s )
2. An “experimental manipulation,” with levels 7 or ¢, and its ﬁ - - ( & é- I é G 2
associated indicator variable, S N
3. A subpopulation indicator variable, G ) ~ /
4. An outcome variable, ¥ E(@-f‘h}(/@' I) “ElavX[6 ",2‘)
5. A concomitant variable, X, — '
.o - P # -
Y =b (BRI ~B(X)6=2)
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