Cause and Effect

Usually, the main reason for a correlational study is to find evidence of a cause-
and-effect relationship.

In a cause-and-effect relationship, a change in the independent variable (x)
causes a change in the dependent variable (y). It is very difficult to prove
causation. Correlation does not always imply a cause-and-effect relationship.
Correlations can also result from:

Common Cause Factors: External variables that cause two variables to change
in the same way.

For example, suppose that a town finds that its revenue from parking fees at the
public beach each summer correlates with the local tomato harvest. It is very
unlikely that the cars parked at the beach have any effect on the tomato crop.
Instead, good weather is a common-cause factor that increases both the tomato
crop and the number of people who park at the beach.

Reverse Cause and Effect Relationships:
The dependent and independent variables are
reversed in the causal relationship.

For example, suppose that a researcher observes a positive linear correlation
between the amount of coffee consumed by a group of medical students and
their levels of anxiety. The researcher theorizes that drinking coffee causes
nervousness, but instead finds that nervous people are more likely to drink
coffee.

Accidental Relationships: The correlation is by chance (no logical reason).

For example, the number of females enrolled in undergraduate engineering
programs and the number of “reality” shows on TV have both increased in recent
years. These two variables have a positive correlation but it is likely entirely
coincidental.

Presumed Relationships: A correlation exists without any apparent cause-and-
effect or common-cause factor.

For example, suppose you found a correlation between people’s level of fitness
and the number of adventure movies they watched. It seems logical that a
physically fit person might like adventure movies but it would be difficult to find a
common cause or prove causation in this relationship.



In addition to these factors, it is also important to be aware of any extraneous
variables and outliers in a correlational study.

Extraneous Variable: An extraneous variable effects one or both of the
variables in a correlational study.

For example, it could be shown that there is a positive linear correlation between
a student’s term mark and their final exam mark. An extraneous variable here
would be the amount of time spent studying for the exam.

Outlier: A point that does not follow the pattern of the other points in a data set.

Outliers may be due to measurement error or due to too small a sample. If so,
the point should be removed. If not, the study should comment on the
significance of the outlier and how it influenced the line of best fit.

For example, in statistical studies involving Canadian provinces, the Territories
are often excluded from regression analysis because their populations are too
small in comparison to the provinces.



in your 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.

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?

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 chiidren
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.

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?

(&3]

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

6. It has been observed that the number of rings in a tree stump correspond roughly with the
age of the tree.

Humans have 23 chromosome pairs. The earth's axis is tilted at approximately 23 degrees.
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