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It is simple to see how Simpson’s paradox works if we
look at a simple enough example. Suppose Dick and
Jane both take MA 243 and (somehow!) negotiate
negotiate different weightings to compute their final
grades. Dick has HW count 10% and the final exam
90%, and Jane has HW count 90% and the final exam
count 10%. They get A and A-, respectively, on their
HW, and C and C- on their final exams, respectively. So
Dick has scored better on both. But he ends up with a
C+ and Jane with a B+.
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percentages: there are two ways to take an average, a
weighted average which depends on the sample sizes,
and a “straight” average of percentages (which really is
not so straight). The weighted average is the one which
calculates the true percentage, but It is susceptible to
Simpson's paradox. A “straight” average behaves
predictably in this way, but the final answer depends on
the categories by which the data has been broken down.
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In all of these cases, there are simply too many people to
find out the answer for each one. We will see that
carefully taking data from a subset, called “sampling,” is
the best we can do and can sometimes answer these
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One also wants to make sure that there isn't a lurking
variable distinguising between treated and untreated
individuals.

Example 6. The ‘placebo effect” and other bias in
medical studies, and the need for “double-blind” protocols.

We will discuss this further later.
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WHAT MIGHT BE BIASING THE SAMPLE

Example 7. A research firm phones 100 clients of
acupuncturists to ask if their treatment has improved their
health. What can one learn from this experiment about
the efficacy of acupuncture? (Efficacy vs. satisfaction)

If you really want to measure acupuncture’s efficacy, you
need to take a group of people and randomly assign half
of them to get treated by acupuncture, and half to be
untreated (as a control group if you want to compare
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medicine (as a control group if you wanted to compare
acupuncture to western medicine). This study would be
even better if the patients didn't know whether they were
being treated via acupuncture or in the control group.




acupuncture to no treatment) or treated by western
medicine (as a control group if you wanted to compare
acupuncture to western medicine). This study would be
even better if the patients didn't know whether they were
being treated via acupuncture or in the control group.

Example 8. A local Eugene TV station asks callers to
phone in during the news to say if they favor changing
the time of the Eugene Celebration Parade so as not to
conflict with the Ducks game. What can one learn from
this poll?
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This called a voluntary response sample.
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What general conclusion can we draw?

To excite's credit, the following text appears below the
poll results:
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It is interesting to surf for various polling sites to see
their methodologies. One particularly interesting

discussion for lay people is at:
http://mysterypollster.typepad.com/.
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Simple random sample

Generally one wants to avoid a voluntary response
sample, and one wants to avoid a convenience sample
(chosen for the convenience of the person conducting the
study).

A simple random sample 1s one made by choosing
individuals at random from the entire population.

Choose simple random sample from classroom.Get
random numbers from between 1 and 120, and read off
until | get 10 people. Is this random from class? Is it
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random from students at the university?

To be systematic, take the following steps.

Label the individuals in your population numerically.
(Example: students in class labeled 1-120).

Decide how many digits are required to hit all possible
labels. (In our case, 3).
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method seems entirely satisfactory, but that is probably
because of issues inherent in polling complex issues with
simple questions over populations which are much too

small.
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What are the weaknesses of such an experiment?

In order to address this weakness, consider the following
alternate experiment.

Example 11. You wish to understand the effect pricing
items so that their prices end in $9. You prepare a catalog
in which some items are priced ending in $9. You prepare
a second catalog in which the same items are priced one
dollar less, so the price ends in $8.

Out of your group of 10000, you pick 5000 people
randomly to send one catalog to, and you send the other
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catalog to the other 5000 people. You keep track of orders
for these specific numbers from these two groups.

How does this experiment design address the weaknesses
of the previous example?

In this case you have a control group for your hypothesis
that prices ending in $9 encourage purchase.




