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8.1 Intr oduction

Every four years, Americans are bombarded with polls tracking the presidential race to the White
House. What many Americans and political pundits do not realize, however, is how to synthe-
size the massive amounts of statistical information thrust upon them. Despite the huge amounts
of energy, money, and punditry devoted to predicting election outcomes, successful and accurate
prediction is still considered elusive. In the examination provided in this feature, it will become
apparent how inaccurate and misleading most media opinion poll reports are and how even profes-
sional, respected poll results are often misinterpreted by news broadcasters.

Outside the media, political election prediction has become a far more accurate practice. Econo-
metric time series models based on historical data and causal understanding allow for more consis-
tent, precise prediction of election outcomes than even midday exit polling results can offer. This
feature includes a brief explanation of these methods as well as their surprising conclusion.

The use of statistics to tell the difference between systematic aberrations and random noise,
however, is even more important than the science’s predictive ability. This feature concludes with
a discussion of the statistically significant findings regarding voting machine error during the 2004
election.

8.2 PresidentialElection Polling

In 2004, midday exit poll results strongly suggested that Senator Kerry would become the next
president of the United States. For the previous two weeks, broadcasters Fox News and CNN [Po]
presented polls showing Kerry holding a 1-3% lead over his republican opponent. By the end of
election day, however, Bush had carried 50.75% of the vote, securing another four years in office.

The question many ask is: how can 4% of the American voting population change their mind
about something this important in under a week? The simple answer is that they do not. That
4% difference is the result of two kinds of measurement error: bias and sampling error. It is not
necessarily due to a change in public opinion.

Bias arises from flaws in the method of data collection. These flaws can be non-neutral survey
questions (surveybias), non-random samples of the population (samplebias), or even non-random
refusal to take the survey (non-responsebias). Presidential polling has had a long and colorful
history of biased polling. Perhaps the most famous was the Literary Digest [Li] poll of October 31,
1936. Despite polling 2.3 million people (nearly 2% of the US population at the time), the Literary
Digest predicted that Alf Landon would carry some 370 electoral college votes and 57% of the
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Figure 8.1: Source: PollingReport.com

popular vote. Three days later, Franklin D. Roosevelt carried a record 523of 531electoral college
votes and a full 60.8% of the popular vote.

How could the Literary Digest be so far off? Sampling bias. The Literary Digest created its sur-
vey list by combining telephone and automobile ownership listings. During the Great Depression,
owners of automobiles and telephones were hardly a random sample of Americans. At the same
time a young upstart by the name of George Gallup randomly polled a mere 5, 000Americans and
correctly predicted FDR’s landslide victory. This comparison shows how powerfully survey biases
affect results, as even a sample size 500 times larger than the Gallup poll could not counteract the
negative effects of sample bias.

Fortunately, such historical mistakes have drawn attention to the potential biases of survey
reporting. Currently, only politically motivated and naı̈ve survey groups do not actively correct their
methods through sample stratification, imputation, and a large variety of other statistical techniques
developed to minimize these biases.

Although the statistical polling companies’ methods have vastly improved, the reporting of
their results still largely misinterprets the facts. There are two common varieties of misinterpreta-
tion: cherry-picking data and ignoring samplingerror.

Leading up to the 2004 election, political pundits would commonly show graphs such as in
Figure 8.1 below, citing them as evidence of “dramatic changes in voter opinion.”

By looking at the results of this Gallup poll [Po] data, it seems that 5%of voting Americans had
changed their minds several times leading up to the election. What most pundits did not include is
the other political polling results from the same period. The results from six other respected polling
firms are shown in Figure 8.2. By carefully selecting (“cherry-picking”) survey results, patterns
emerge where none existed before.

Looking at Figure 8.2, it would be hard to discern any pattern at all.
The two logical questions are then, why is there so much variation between polling companies,

and why are each company’s poll results so inconsistent? The variation between polling companies
likely comes from differences in their polling processes, i.e. bias. The poll result inconsistencies
potentially come from changes in public opinion, but as will be shown, more likely come from
random sampling error.

Sampling error is a measurement of the uncertainty that stems from inferring the state of a
population from a study of a random sampling of that same population. News anchors generally
report data along the lines of: “47% of Americans support X , plus or minus 2%.” In this instance,
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Figure 8.2: Source: PollingReport.com

the measure of uncertainty is the 2% margin of error. The problem is that most news reporters do
not include this margin of error in their report.

There are dozens of ways of quantifying sampling error in different situations. In political
polling the maximum margin of error (MMOE) is the standard sampling error measurement.
The MMOE is calculated using an approximation to a normal distribution to find the length of
the 95% confidence interval. In common terms, the MMOE is the number of percentage points
from the estimate for which a statistician is confident the population’s actual percentage (called a
population parameter) will be 95% of the time. For example, a MMOE of 4% for Bush opinion
poll result of 48% means that for 95% of sample polls following the same methodology of poll
reported, the actual population parameter will be within four percentage points of 48%.

Note a common misconception: this does not mean that the population parameter is within
4% of the estimate 95% of the time. It means that the answer given by the sampling methodology
is within 4% of the actual population parameter 95% of the time. The population parameter is
fixed, from the perspective of frequentist survey sampling. The estimate and confidence interval
generated by the polling data is not.

Intuitively, it makes sense that the larger a sample is, the more certain one should be about the
population parameter’s true value and the more accuracy (the less sampling error) it should have.
This intuition is correct, as evinced by the formula for the MMOE. Using a sample of size n, the
calculation for the MMOE is

Maximum Margin of Error (95%) = 1.96 ·
r

0.52

n
=

0.98√
n

.

As a result, sample sizes of n = 2, 400 provide a MMOE of 2%, n = 600 provides a MMOE
of 4%, and so on. The above calculation is the the maximum of the standard Margin of Error
Calculation:

Margin of Error (95%) = tn−1,1−α/2 ×
r

p(1 − p)
n

with probability p = 50%, significance α = 5%, and the asymptotic approximation of the t-
distribution value tn−1,1−α/2 = 1.96.1

1The t -distribution is a special distribution used in statistics in place of the normal distribution when the
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Figure 8.3: Source: PollingReport.com

In the figures shown above, the MMOE averages for the different polls to be slightly less
than 4%. In Figure 8.3, we show the cumulative results for several polls for Bush as well as a
constant line at 48% with a shaded MMOE around it. As you can see, much of the variation can be
completely explained by sampling error, with only a few outlying points.

By looking at polling data from this perspective, one must ask whether polling serves any
purpose whatsoever (besides giving the political pundits something to talk about). There is no
simple answer; however, given the time and labor put into such polling, it seems reasonable to ask
if there is a better way to predict the presidential election results.

8.3 Predicting PresidentialElectionsWithout Polls

The advent of statistical computation has allowed for a variety of non-traditional subjects to be
analyzed and studied quantitatively. Presidential polling happens to be a subject for which the
analysis has been especially successful.

There are a variety of different prediction models used. Not surprisingly, they have varying
levels of success. Professor David Walker [Wa] of Georgetown University provides an example of
one such model in his 2006 article “Predicting Presidential Election Results.”

Walker generalizes Ray Fair’s [Fa] work on predicting elections based on non-polling data.
The motivation for this approach is to try to use economic and political data to predict public
opinion and thereby avoid biasing it through survey methods. Surprisingly, the predictive model is
exceedingly simple:

Vote = b0 + b1 ∗ Grow + b2 ∗ Inflat + b3 ∗Warx + b4 ∗ Gdnews + εt−1

where Grow, Inflat, and Gdnews are, respectively, values calculated based on the economic growth,
monetary inflation, and political news at the time of the election. Also, Warx is also used as an

actual mean and standard deviation of the population is not known. When n → ∞ the two distributions are
equivalent. The useful part about both the t -distribution and the normal distribution is that the standard deviation
and the mean are unaffected by each other, allowing statisticians to use them to calculate probabilities in a wide
variety of situations. It is equivalent to a normal distribution times

√
n and then divided by a sum of n squared

unit normal distributions
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indicator of whether the country is actively engaged in a war. After calibrating this model against
sixteen previous elections, Walker’s model [Wa] predicted Bush would carry the 2004 election with
52.3% of the popular vote, a mere 1.6% off from the actual vote totals.

More impressively, other more complex econometric models such as those from Hibbs, Abro-
mowitz, and Wlezien and Erikson predicted Bush victories by 53%, 53.7%, and 52.3% respectively
(see [Wa]). However, these models only used data available from before the previous August, a full
three months before the elections! These models are beyond the scope of this feature, but they give
a flavor of the power of advanced econometric techniques.

Of course, as cautioned above, the selection of these econometric models for this feature is
akin to the cherry-picking of poll data from before. Take the predictive merits of these modeling
techniques with a grain of salt.

Without question, however, there is the potential for successful election prediction in using
econometric models. If you are interested in trying something like one of these models out on
your own, you should examine Fair’s model [Fa] online, at http://fairmodel.econ.yale.
edu/vote2008/index2.htm.

8.4 Anomaliesin 2004Election Results

Perhaps the most scintillating use of statistics in the 2004 presidential election was in the compar-
ison of exit poll results to the official vote results. In 2004, an exit poll was conducted by Edison
Media Research and Mitofsky International, two highly regarded public opinion polling firms. Im-
mediately after the election, their exit poll results showed a 3% Kerry lead, whereas the official
results showed a Bush victory of 2.5% (see [USC]). As one can imagine, such a large discrepancy
drew national attention. Several possibilities were proposed for the large sampling error, ranging
from random sampling error to insidious conspiracy theories.

After a quick analysis of the data, one can quickly conclude that random chance was not the
culprit for the discrepancy between the exit polls and the official results. In their analysis, seven
of 50 state results were found to have t-values of less than −2.7, ie, each state had less than 1%
probability of having such a large error. Cumulatively, the possibility of having all of these states
having errors this large occur is astronomically small, less than 1× 10−7 (see [USC]).

Once again, a more likely cause for this discrepancy comes from sampling bias. That is to say,
more Democrats may have taken part in exit polls than Republicans. As the example of the Literary
Digest in 1936 demonstrates, such a large discrepancy could easily be explained by non-response
bias. However, ongoing research [USC] currently suggests that if anything, more Republicans take
part in exit polls than Democrats.

The research on this topic is ongoing, but one thing is for sure: statistics have shown their uses
in finding the counterintuitive task: finding non-random information within the random events that
occur every day.
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