
Causal
Relationships
Positive, Negative Correlations



Two variables move in 
relation to each other. 
They both move up OR 
one goes up when the 
other goes down.



Aka - Correlation Types OR Correlation Direction



• A positive correlation is a relationship between two variables where 
if one variable increases, the other one also increases.

• A negative correlation is a relationship between two variables where 
if one variable increases, the other one decreases.



Does each set of variables show a positive correlation, 
negative correlation, or no correlation? Explain your 
reasoning.

(a)The distance Angel swims and the time she takes
(b)The distance Angel swims and the time Dolores spends 

studying
(c)The temperature and the amount of clothing people wear
(d)The number of cats a dog sees and how often it barks
(e)The temperature in Vancouver and the temperature in 

Toronto
(f) The distance a jogger runs and the time the jogger runs





A B

C D

Strength of a 
Relationship
• A relationship 

between two 
variables is 
considered 
strong if the 
data is closely 
grouped around 
a line of best fit.

Put these graphs in order from weakest to greatest strength.



As the number of flu cases (X) increases, 
the number of flu searches (Y) also increases.

They are positively correlated.



When two things are correlated, 
one of three things is happening:

1. X causes Y (causation)
2. Y causes X (reverse-causation)
3. Z causes X and Y (spuriousness)
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 flu cases (X)   →  flu searches (Y).
They are positively correlated.

This means one of the following is happening:
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And we don’t know which it is without replication, effective sampling and 
randomization.



Some evidence that it is 
reverse causation: 

Aluminum in brain is 
caused by Alzheimer’s.



Spuriousness – third 
factor is causing 

both.



Spuriousness



Spuriousness



Spuriousness



Another 
diagram to 
describe it:



The opening 
diagram 
again.



To prove causation you need:

•A large sample size (replication)
•Random assignment
•Random sampling
• Control groups
•Double blinding
•A logical link between the variables.



How can you 
tell who is 
telling the 

truth?



In 1964, the Surgeon 
General, released the 
landmark report 
linked smoking 
cigarettes with 
dangerous health 
effects, including lung 
cancer and heart 
disease.

Just one year after the 
report’s initial release, 
Congress passed the 
Federal Cigarette 
Labeling and 
Advertising Act of 
1965, which required 
the first warning 
labels on cigarette 
packages.



Because of the 
incredible power of 
the tobacco lobby, 
smoking and cancer 
have some of the 
strongest causal 
research that has 
ever occurred.

Smoking causes 
cancer.



Example of Effective Random Assignment
1.Number all pill bottles.
2.(Get a friend to do this) Put in medication or not. Record 

which numbers have medication and which don’t.
3.Get your subject to draw a bottle from the hat. Record 

which number they used.
4.After all the data is gathered, match up the bottle numbers 

and find out who had the medication and who didn’t.
5.You need a friend to match the bottles with the numbers it 

so it is “double blinded”. The subject doesn’t know and you 
don’t either.
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1.Causal/Descriptive? – Causal 
2.Research Question – Does payment increase motivation?
3.Problem Unit – a person
4.Plan Unit – a person in Ariely and Heyman’s study from the 

university’s study group.
5.Replication – unknown
6.Sampling Technique – random from the university’s list
7.Diversity Limitations – had to be on university’s list, probably 

university students, in early 20s.
8.Random Assignment – to 3 groups: payments of $4, $0.05, none
9.Variable – (1) payment, (2) number of circles dragged in 3 minutes
10.Calculation – average number of circles dragged in each group.



One day some papers catch fire in a wastebasket in the Dean’s 
office. Luckily, a physicist, a chemist, and a statistician happen to 
be nearby. Naturally, they rush in to help. The physicist whips out 
a notebook and starts to work on how much energy would have 
to be removed from the fire in order to stop the combustion. The 
chemist works on determining which reagent would have to be 
added to the fire to prevent oxidation. 

While they are doing this, the statistician is setting fires to all the 
other wastebaskets in the adjacent offices. "What are you 
doing?" the Dean demands. 

To which the statistician replies, "To solve a problem of this 
magnitude, you need a large sample size." 



Understand why each isn’t 
random, then fix it.
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entrance at Union 
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Stand at subway 
entrance at Union 
Station at 7:00 am.

Randomized – put 
times and locations 
(not all subways) in a 
hat. Draw them out. 
Go to a few 
locations.



Go to the cafeteria 
period 2. Ask whoever is 
there your question.



Go to the cafeteria 
period 2. Ask whoever is 
there your question.

Randomized - Put rooms, 
hallways, cafeterias and 
times in a computer. Get 
it to randomly select a 
few locations and times.



Ask whoever 
answers the 
phone.



Ask whoever 
answers the 
phone.

Randomized: ask 
to speak to 
whoever’s 
birthday is 
closest?



On-line surveys 
(same problem)



On-line surveys 
(same problem)

Randomized: Need a bank of 
email/house addresses. Get a 
computer to randomly select the 
people. Email or mail those 
people. Bug them to get them to 
respond.



Walk into forest 
and randomly 
select tree.



Walk into forest 
and randomly 
select tree.

Get a map of the forest. 
Blindfold yourself. Throw 
a dart. Go to that 
location, sample the tree 
closest to it.
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