| gather, young man, that you wish to be a Member
of Parliament. The first lesson that you must learn
is, when | call for statistics about the rate of infant
mortality, what | want is proof that fewer babies died
when | was Prime Minister than when anyone else was

Prime Minister. That is a political statistic.
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Example 1. We take the data from exercise 4.27. This
gives, for 19 wealthy countries, the average number of
liters of alcohol per year from wine, and the yearly rate of
death from heart disease (per 100,000 people).

INDIVIDUALS: countries
EXPLANATORY VARIABLE: liters of alcohol per year
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The least squares regression line

When we introduced the r-value, we talked about it as
related to some line (since for example if r = £1, the
data lies along some line). We will now study that line.

Definition 2. The least square regression line is decribed
as follows:

Put the explanatory variable x along the horizontal axis
and the response variable y along the vertical axis. The
least squares regression line is the line that minimizes
the sum of the squares of the vertical distances from
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What do you

notice?
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Example 4. Both your calculators and statistical
programs such as Excel can do regression analysis. We
use Excel to analyze Data Set A from Table 5.2 of your
book. Steps: enter data; highlight data; “Insert” a chart;
under Chart menu, add a trendline (with options to give
equation).
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Slope is related to r.More precisely, a change of one
standard deviation in x predicts a change of r standard
deviations in .

The line goes through (Z,7).

r gives the strength of the relationship.
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Residual plot
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fit is good.
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Correlation and the regression line

We take data from our dataset involving life expectancies
(male, female and both), people per TV and people per
doctor. We examine the variables “people per television”
as a possible explanatory variable and “life expectancy”
as a possible response variable.

We'd like to use this data for two purposes.

Correlation does not imply causation. These two
variable are reasonably strongly correlated, but obviously
abundance of TVs does not cause a long lifespan.
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We'll calculate correlation and regression lines removing
outliers to demonstrate that correlation and the
regression line are not resistant.

We will take the opportunity to calculate the regression
lines, and try to understand the numbers which go into
them, along the way.
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Final cautions about regression

Always plot data you analyze with regression The
equation doesn't tell the whole story. Take for example

Data Set D from Table 5.2.

Beware the effects of outliers As we have illustrated
with the TV vs. Life Span regressions. If a statistic can
change a lot with the addition or subtraction of one data

point, how heavily can we rely on it?
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