Correlation and Causation

Down, accident, increase, cause, size, relationship, causation, increases, positive, cause, ice cream, calories, positive, warm weather
Here’s what you need to know about those concepts:
· Correlation is a concept from statistics that measures the _________________ between two things. A positive correlation means that when one thing goes up, the other _____________ too. A negative correlation is the opposite, when one goes up, the other goes ___________.
· For example, if a driver has a red car, they are more likely to get into an ________________ because of speeding, so there is a ____________ correlation between the two things.
· Causation, on the other hand, means that one thing will _______ the other. For example, when you exercise you will cause the amount of ___________ you are burning per minute to go up. 
· Correlation and causation can happen at the same time. In the example above about exercising, for example, there’s both correlation and causation in place.  The correlation would be _______________.
· However, having a correlation doesn’t imply that you also have _____________, and this is where most people get confused.
· For example there is a strong correlation between the number of people who go to the beach and the number of people who buy ice cream on a given day.  Going to the beach doesn’t __________ you to buy ice cream.  Buying ___________ doesn’t cause you to go to the beach. But there is a strong positive correlation between the two.  What causes the correlation? _______________________
· For example, there is a positive correlation between the number of firemen fighting a fire and the ______ of the fire. However, this doesn’t mean that bringing more firemen will cause the size of the fire to _____________.
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Here's an example of correlational data: 
Here, we see that students who spend more time studying 
for tests tend to score better than students who spend less 
time studying. However, you cannot say that there is 

necessarily causation.  Why?
_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

	Correlation does not equal Causation!

You were given the data at the right comparing the weight of cars in pounds with their highway gas mileage.  You found a linear regression equation and determined that your model was a good fit.

So, you now state for the whole world to hear that heavier cars get less gas mileage.  Right???

Not necessarily.  Your statement may be correct for this particular set of data, but it may not be a universal truth.  

It may also be true that the weight of the car has nothing to do with the gas mileage.  Perhaps some other factor is affecting the gas mileage.

Just because a correlation exists does not guarantee that the change in one of your variables is causing the change in the other variable. 

 

Car Weight in Pounds

Gas Mileage MPG 
(highway)

3489

28

3955

25

3345

27

3085

29

4915

18

4159

21

4289

20

3992

26

  

Consider
this
situation:
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     During the months of March and April, the weekly weight increases of a puppy in New York were collected.  For the same time frame, the retail price increases of snowshoes in Alaska were collected.  The data was examined and was found to have a very strong linear correlation. 

     So, this must mean that the weight increase of a puppy in New York is causing snowshoe prices in Alaska to increase.  Of course this is not true!

     The moral of this example is:  "be careful what you infer from your statistical analyses."  Be sure your relationship makes sense.  Also keep in mind that other factors may be involved in a cause-effect relationship.

 

Weekly Data Collection

The weight of a growing puppy in New York

The retail price of snowshoes in Alaska

8 pounds

$32.45

8.5

$32.95

9

$33.45

9.6

$34.00

10.1

$34.50

10.7

$35.10

11.5

$35.63




 

4 Newspaper Headlines!
Read the articles below and explain why each headline suggesting causation might not be true.
1. Parental Smoking Causes Children to Misbehave!
__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________
2. Children with bigger feet spell better!
__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________
3. Counties with higher divorce rates generally have lower death rates!
__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________
4. Nations that add fluoride to their water have a higher cancer rate than those that don't!
__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________
A survey, as reported in a British newspaper, involved questioning a group of teenagers about their behavior, and establishing whether their parents smoked. The newspaper reported, as fact, that children whose parents smoked were more likely to exhibit delinquent behavior.
The results seemed to show a correlation between the two variables, so the paper printed the headline; “Parental smoking causes children to misbehave.” The Professor leading the investigation stated that cigarette packets should carry warnings, about social issues, alongside the prominent health warnings.
However, there are a number of problems with this assumption. The first is that correlations can often work in reverse. For example, it is perfectly possible that the parents smoked because of the stress of looking after delinquent children.
Another cause may be that social class causes the correlation; the lower classes are usually more likely to smoke, and are more likely to have delinquent children. Therefore, parental smoking and delinquency are both symptoms of the problem of poverty, and may well have no direct link between them.

http://www.experiment-resources.com/correlation-and-causation.html

Children with bigger feet spell better. In areas of the South those counties with higher divorce rates generally have lower death rates. Nations that add fluoride to their water have a higher cancer rate than those that don't. Should we be stretching our children's feet? Are more hedonist articles in Penthouse and Cosmopolitan on the way? Is fluoridation a plot? 
Although studies do exist which establish all of these findings, the above responses to them only make sense if one does not appreciate the difference between correlation and causation. (Interestingly, the philosopher David Hume maintained that in principle there is no difference between the two. Despite some superficial similarity, however, the issues he was getting at are quite different from the present ones.) There are various kinds and various measures of statistical correlation, but all of them indicate that two or more quantities are related in some way and to some degree, not necessarily that one causes the other. Often the changes in the two correlated quantities are both the result of a third factor. 
The odd results above are easily explained in this way. Children with bigger feet spell better because they're older, their greater age bringing about bigger feet and, not quite so certainly, better spelling. Age is a factor in the next example as well since those couples who are older are less likely to divorce and more likely to die than are those from counties with younger demographic profiles. And those nations that add fluoride to their water are generally wealthier and more health-conscious, and thus a greater percentage of their citizens live long enough to develop cancer, which is, to a large extent, a disease of old age. 
http://www.cut-the-knot.org/do_you_know/misuse.shtml
