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Computing Correlations

Pearson Product Moment Correlation Coefficient (r):

Measures extent to which two continuous variables vary together (“co-vary”).

Can identify LINEAR relationships only.

Conceptual Formula:



rxy = 
(ZxZy


      
   N



Why would the product of the Z-scores determine how much two variables co-vary?



Example:



How would the Z-scores of X and Y affect the strength of the correlation?

Computational Formula:



rxy = 
          n(XY - ((X)((Y)




[n(X2 - ((X)2][n(Y2 - ((Y)2]


Conceptual formula becomes cumbersome when N is high, use computational formula.


Example:


Plug in numbers:

Hypothesis testing and r:


Null:


Alt:


Find rcrit:  

Need alpha

Degrees of Freedom:  N - 2



rcrit = 


What should we conclude about r?

What does “statistical significance” mean in this case?

Another formula to compute r:


Mean Deviation Formula:



rxy = 

((X - X)(Y-Y)





    (SSx)(SSy)



Matches conceptual formula (relationship to Z-score); just different way to calculate r.



Typically not used if N is large.

What does r mean?

