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Table 1. The results of the Salk vaccine trial of 1954. Size of groups
and rate of polio cases per 100,000 in each group. The numbers are rounded.

The randomized controlled

double-blind experiment The NFIP study
Size Rate Size Rate
P Treatment 200,000 28 Grade 2 (vaccine) 225,000 25
eoucs Control 200,000 71 Grades 1 and 3 (control) 725,000 54
No consent 350,000 ( 46) Grade 2 (no consent) 125,000 44

Source: Thomas Francis, Jr., “An evaluation of the 1954 poliomyelitis vaccine trials—summary

3
H,ODJ "“wo eoncent W report.” American Journal of Public Health vol. 45 (1955) pp. 1-63.

waw " “ . , _

¢ Table 1 also shows how the NFIP study was biased against the vaccine. In the
(wm/pa/ud "'0 couhol QWP) randomized controlled experiment, the vaccine cut the polio rate from 71 to 28
per hundred thousand. The reduction in the NFIP study, from 54 to 25 per hundred
thousand, is quite a bit less. The main source of the bias was confounding. The
NFIP treatment group included only children whose parents consented to vaccina-
tion. However, the control group also included children whose parents would not

have consented. The control group was not comparable to the treatment group.
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To find out where the Digest went wrong, you have to ask how they picked
their sample. A sampling procedure should be fair, selecting people for inclusion
in the sample in an impartial way, so as to get a representative cross section of the
public. A systematic tendency on the part of the sampling procedure to exclude
one kind of person or another from the sample is called selection bias. The Di-
gest’s procedure was to mail questionnaires to 10 million people. The names and
addresses of these 10 million people came from sources like telephone books and
club membership lists. That tended to screen out the poor, who were unlikely to
belong to clubs or have telephones. (At the time, for example, only one house-
hold in four had a telephone.) So there was a very strong bias against the poor in
the Digest’s sampling procedure. Prior to 1936, this bias may not have affected
the predictions very much, because rich and poor voted along similar lines. But
in 1936, the political split followed economic lines more closely. The poor voted
overwhelmingly for Roosevelt, the rich were for Landon. One reason for the mag-
nitude of the Digest’s error was selection bias.

When a selection procedure is biased, taking a large sample does
not help. This just repeats the basic mistake on a larger scale.

The Digest did very badly at the first step in sampling. But there is also a
second step. After deciding which people ought to be in the sample, a survey
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organization still has to get their opinions. This is harder than it looks. If a large
number of those selected for the sample do not in fact respond to the questionnaire
or the interview, non-response bias is likely.

The non-respondents differ from the respondents in one obvious way: they
did not respond. Experience shows they tend to differ in other important ways as
well.3 For example, the Digest made a special survey in 1936, with qucstionnaires
mailed to every third registered voter in Chicago. About 20% responded, and of
those who responded over half favored Landon. But in the election Chicago went
for Roosevelt, by a two-to-one margin.

Non-respondents can be very different from respondents. When
there is a high non-response rate, look out for non-response bias.

In the main Digest poll, only 2.4 million people bothered to reply, out of the 10
million who got the questionnaire. These 2.4 million respondents do not even
represent the 10 million people who were polled, let alone the population of all
voters. The Digest poll was spoiled both by selection bias and non-response bias.®

Special surveys have been carried out to measure the difference between
respondents and non-respondents. It turns out that lower-income and upper-
income people tend not to respond to questionnaires, so the middle class is
over-represented among respondents. For these reasons, modern survey organi-
zations prefer to use personal interviews rather than mailed questionnaires. A
typical response rate for personal interviews is 65%, compared to 25% for mailed
questionnaires.” However, the problem of non-response bias still remains, even
with personal interviews. Those who are not at home when the interviewer calls
may be quite different from those who are at home, with respect to working hours,
family ties, social background, and therefore with respect to attitudes. Good sur-
vey organizations keep this problem in mind, and have ingenious methods for
dealing with it (section 6).

Some samples are really bad. To find out whether a sample is
any good, ask how it was chosen. Was there selection bias? non-
response bias? You may not be able to answer these questions just
by looking at the data.
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(5) Simpson's pazatlox
Exp. benolee bras 1 quad adusaon w UC Bmkae@ 19%3
[‘75- Fuedman, R Psaus, R Puwer |, Stakishies , 2001 ) p. 17 ]
Uppticands 4o qroduste seteool accepteuce ate
a4z men 497. 2 dffereuee 117,
4 324 wonen 357 Geuoler - Gicvs 77

Table 2. Admissions data for the graduate programs in the six largest ma-
jors at University of California, Berkeley.

Men Women

Number of Percent Number of Percent

Major applicants admitted applicants admitted
A 825 62 108 82
B -~ {560 63 - ll 25 68
C Ve 1325 37 Vs 593 34
D N ha17 33 \s | 375 35
E 191 28 393 24
F 373 6 341 7

Note: University policy does not allow these majors to be identified by name.
Source: The Graduate Division, University of California, Berkeley.



