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The People's Choice?

" THAT'S PLUS OR MINUS 4.4%. THAT MEANS AS MANY AS
5.4% OF THE PROPLE WANT YOU TO BE THE NOMINEE OR
POSSIBLY 3.4% THINK YOU'RE, LEGS THAN ZERO. "
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Source: Editorial cartoon by Robert Englehart (engletoon@sbeglobal.net), Hartford Courant, December 4, 2007

Connecticut Senator Christopher Dodd, shown seated in the
cartoon, was a 2008 Democratic presidential candidate. The
cartoon depicts the results of a poll taken before the Jowa
caucuses, meetings held in preparation for the Democratic Na-
tional Convention.

Consider the level of support Dodd received from the sam-
ple of Towans polled and the inference being made about his
actual level of support among “the people” of Iowa.

1. What percent of the sample indicated support for Dodd?

2. In projecting Dodd’s percentage of support from the sample
to “the people,” the poll claimed what margin of error?

2

. In projecting Dodd’s percentage of support from the sample
to “the people,” the poll claimed what interval estimate?

4. Why do you think some media might report the margin of
error as 4.4 “percentage points” instead of as 4.4 “percent”?

Suppose that the poll had been administered to a simple
random sample of 1000 people and that the pollster wanted
to project Dodd’s support among “the people” at a 95 per-
cent confidence level.

5. Determine an interval estimate of Dodd’s percentage of
support among “the people” that is based on his 1 percent
of support in the sample.

6.

9.

Would the margin of error have been as high as 4.4 percent-
age points, as stated in the cartoon?

Given the conditions necessary for inference, consider
whether the margin of error could have been as high as 4.4
percentage points if the changes indicated in questions 7-9
were made to each of the following assumptions: assumed
confidence level of 95 percent; assumed sample size of 1000,
and stated candidate support of 1 percent of the sample.

. Increasing the confidence level increases the margin of er-

ror in projecting a population proportion from a sample
proportion. Could the margin of error have reached 4.4 per-
centage points if the only difference had been an increase in
the confidence level from 95 percent to 99 percent?

. Decreasing the sample size increases the margin of error in

projecting a population piuportion from a sample propor-
tion. Could the margin of error have reached 4.4 percent-
age points if the only difference had been a decrease in the
sample size from 1000 people to 500 people?

The largest margin of error occurs for a sample proportion
of 50 percent when projecting a population proportion
from a sample proportion. Could the margin of error have
reached 4.4 percentage points if the only difference had
been that Dodd had received support from 50 percent of the
sample instead of 1 percent?

Vol. 102, No. 2 * September 2008 | MATHEMATICS TEACHER 113
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“The People’s Choice?"” answers
1. One percent of the sample indicated support for Dodd.

2. In projecting Dodd’s level of support from the sample to
“the people,” the poll claimed a margin of error of “plus or
minus 4.4%.”

3. In projecting Dodd’s level of support from the sample to
“the people,” the poll claimed an interval estimate of -3.4
percent to +5.4 percent of “the people.”

Compute: '
1% - 4.4% = ~-3.4%
1% + 4.4% = +5.4%

Note that percentages may be added or subtracted when
they refer to the same base—in this case, “the people.”

points instead of as 4.4 percent, because 4.4 percent could be

misinterpreted to mean 4.4 percent of 1 percent instead of 4.4

percent of “the people.” The term percentage points makes it

clear that the figures refer to the same base and can, therefore,

be added.

5. On the basis of Dodd’s 1 percent support in the sample, his
support among “the people” would have been estimated to
be between 0.4 percent and 1.6 percent.

The formula for a confidence interval estimate of a popula-

tion proportion is given by
=
ptz, —

where p represents the sample proportion, z¢ represents the
z-score associated with confidence level C, and » represents

the sample size.

Compute:

0.01+1.96 (oor)a-001) 0.01+0.006 = (0.004, 0.016)

1000

6. No, the margin of error would have been approximately 0.6

of a percentage point, well short of 4.4 percentage points.
Refer to the calculation in answer 3.

7. If the only difference had been an increase in the confidence

level from 95 percent to 99 percent, the margin of error
would have been approximately 0.8 of a percentage point
and would not have reached 4.4 percentage points.
Compute:

(0.01)(1-0.01)
1000

=0.008

8. If the only difference had been a decrease in the sample size

. Some media might report the margin of error as 4.4 percentage

from 1000 people to 500 people, the margin of error would
have been approximately 0.9 of a percentage point and
would not have reached 4.4 percentage points.

Compute:

(0.01)(1-0.01)

=0.009
500

Note: There are a number of rules for choosing a sample
that is sufficiently large for inference from a sample pro-
portion. One rule of thumb is that a sample is sufficiently
large if it could reasonably be expected to contain at least 5
supporters and 5 nonsupporters. In the case of a 1 percent
sample proportion, a sample size smaller than 500 would
not be expected to contain enough supporters.

9. If the only difference had been that Dodd had received sup-

port from 50 percent of the sample instead of 1 percent, the
margin of error would have been approximately 3.1 percent-
age points and would not have reached 4.4 percentage points.
Compute:

(0.50)(1-0.50)
1000

=0.031 o0
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