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Statistical Analysis

Investigating Relationships

Part II:

Two Variable Statistics
correlation (r) | linear regression (r2) | scatter plots

How does examining more than
one variable at a time add
value to our understanding?

How would examining a second
variable add value to our
understanding of this mean?

69.4 years
World's average Life Expectancy (2009)

Investigating Relationships

How many relationships will there be to examine in a
data set? How do you find them?

Investigating Relationships

There are 4C2= 6 pairings of
data to compare. What are
they?

Use IRHS data as an example

Basic
Marks vs. Absences
Marks vs. Lates
Marks vs. Grade level
Absences vs. Grade level
Absences vs. Lates
Lates vs. Grade level
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Advanced
Break down data like with one-variable
analysis.
Try to find a relationship between
subject areas and marks, and then rank
them?
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Measuring Relationships

Viewing Relationships

Correlation (r)
Notation

How do we rank, rate or evaluate relationships?

+1
Independent variable
Is (theoretically) not affected by the other
variable. This is the one affecting the other.

?

Dependent variable

Making
Scatter Plots

It's value (theoretically) is dependent
upon the other.

Excel Notation

=correl()

r

Meaning

It measures the strength of the
relationship between two variables.
It's a ratio of "perfect tandem motion"

-1

+1

r
Interpreting Relationships
Correlation (r)

Limitations

Correlation ≠ Causation

Exercises
Us:

-1
Can you think of something that would be
correlated, that would not denote causation?

You:

In groups, read over each of these reported findings. As a group, first establish
whether there is correlation between the two events and then decide whether the
relationship is cause-effect, common-cause or accidental.

Reasons for Correlation

1. Causation (cause and effect)
2. Common cause (by unknown variable)
3. Coincidental

Causation
One variable affects the outcome in another
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1. A higher number of ice cream sales corresponds to a higher number of shark attcks
on swimmers.
Does this mean that increased ice cream sales CAUSES the number of shark attacks
on swimmers to increase?

MDM 4U1

November 16, 2011

Correlation is NOT Causation!
2. The number of cavities in elementary school children and vocabulary size have a strong
positive correlation.
Does this mean that increasing the number of cavities in elementary school children CAUSES
their vocabulary size to increase?
3. In a growing municipality, the traffic planner (who never completed Data Management
class) observed that over a period of ten years the number of traffic accidents showed a high
positive correlation with the number of traffic lights installed.

6. It has been observed that the number of rings in a tree stump correspond roughly
with the age of the tree.
7. Humans have 23 chromosome pairs. The earth’s axis is tilted at approximately 23
degrees.

8. Discuss the observation that “Drivers of red cars are twice as likely to be involved in
an accident as drivers of blue cars.” Does this imply that driving a red car “causes”
drivers to have an accident?

Was the planner correct in suggesting to the Mayor that they remove all the traffic
lights to reduce the accident rate?
4. There is a strong, positive correlation between the number of fire engines
responding to a fire and the damage caused by the fire. Does this suggest that
reducing the number of responding fire engines will result in less fire damage? Why or
why not?

9. Classify the type of linear correlation that you would expect with the following pairs
of variables:
a) Hours of study, examination score
b) Speed in excess of the speed limit, amount charged on a traffic fine
c) Hours of television watched per week, final mark in calculus
d) A person’s height, sum of the digits in the person’s telephone number
e) A person’s height, the person’s strength

5. Every time that I eat chocolate, I get acne. Does this mean that, for me, eating
chocolate causes acne? Why or why not? Hint: Consider situations when I might want
to eat chocolate and when I get acne (i.e. increased stress/anxiety).

10. Identify the independent variable and the dependent variable in a correlational study of:
a) Heart disease and cholesterol level
b) Hours of basketball practice and free-throw success rate
c) Amount of fertilizer used and height of plant
d) Income and level of education
e) Running speed and pulse rate

11. Six classmates compared their arm spans and their scores on a recent mathematics test as
shown in the following chart.

a) Illustrate these data with a scatter plot.
b) Determine the correlation coefficient
and classify the linear correlation.
c) What can the students conclude from
their data?
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12. Communication:
a) Would you expect to see a correlation between the temperature at an outdoor track
and the number of people using the track? Why or why not?
b) Sketch a typical scatter plot of this type of data.
c) Explain the key features of your scatter plot.

13. Inquiry/Problem Solving
a) Prove that interchanging the independent and dependent variables does not change
the correlation coefficient for any set of data.
b) Illustrate your proof with calculations using a set of data from one of the examples or
exercise questions in this section.

