
Using Pearson’s Correlation Coefficient

I. Correlation Coefficients
-Correlation coefficients in are a class of statistical tests that provide standardized estimates of the
strength of the relationship between 2 variables.
-The type of data (nominal, ordinal, interval/ratio) determines the statistic that you use.

- For example Cramer’s V (a.k.a, phi) is used for discrete data
- In general they represent the ratio of the variance shared between two variables (Covariance) divided
by the total variability in both measures. 
- Squaring a correlation coefficient tell us the % of the variance in the Dependent Variable that is
explained by / predicted by / accounted for by variability in the Independent Variable

II. Pearson’s r 
- Used with two continuous variables
- Estimates the Strength and Direction of the Relationship between the IV and DV
- Scores range from -1 to 1

- the sign of the coefficient indicates the direction of the relationship
-1 = perfect negative correlation (inverse relationship)

- As one variable increase the other variable decreases.
  1 = perfect positive correlation (direct relationship)

- As one variable increase the other variable increases.
- the closer the absolute value of r is to 1 (regardless of wether it is positive or negative), the
stronger the relationship between the two variables
- the closer the value of r is to 0, the weaker the relationship is between the two variables.

Statistical Hypotheses:  Ho : r = 0 
   Ha : r =\= 0

- we are testing whether or not the strength of the relationship between the IV and the DV differs
from what we would expect by chance alone. That is, does it significantly differ from 0.

Example Research Question: What is the strength and direction of the association between the number
of Vienna Sausages that a person eats in 24 hr period (measured in grams, range = 0-900) and the
amount of time they spend doing impersonations of south park characters in that same 24 hr. period
(measured in minutes, range = 0-1440).

III. Calculating Pearson’s r.
Pearson’s r : Allows us to test the strength of the association between two continuous variables.
It represents a ratio of the Covariance (variance shared by two variables) and the total variance
(covariance + unique variance). df = n-2
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r2 : The Coefficient of Determination : r represents a ratio of covariance to total variance, but if we want
to know what percent of the variance in the DV is explained by variance in the IV, then we can square r
to find out.
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1-r2 = the amount of variance (as a percentage) that is not accounted for. How much residual (left over)
variance there is.  How much variance is due to error.

Error = The influence on the dependent variable that is attributed to sources other than the independent
variable. Also called residual variance and unexplained variance.

IV. How Does r Work.
-What the r statistic does is divide up the variance or the deviation in the data set.  The deviation of each
observation (subject score) is made up of two parts.

          Total Variance = (Variance Shared by Variables) + (Variance due to Error)
Covariance

Covariance = the amount of variance in (Y) that is explained (accounted for) by the variance in (X).

Covariance xy =  E (X - X) (Y - Y)   Or   EXY - [ (EX)(EY)/n ]
n-1    n - 1

Variance due to Error = the amount of variance in (Y) that is not explained (shared with / accounted for)
by the variance in (X).

What the r formula does is determine the total amount of Covariance and then divide this value by the
total amount of variance.

 
-Pearson's r Formula

r =                      Covariance                     
          Total Variance for Each Variable           

V. Significance of r.
- Compare the absolute value of the r - obtained, with the r - critical, for df = n – 2, a the p = .05 level.

- The table below presents the critical values of Pearson’s r.
- If r - obtained > r - critical(df = n-2, p = .05, two tailed) , then reject Ho and Fail to reject HA
- If r - obtained < r - critical(df = n-2, p = .05, two tailed) , then reject HA and Fail to reject Ho

- The table below presents One and Two tailed tests. For our purposes, we are really only interested in a
Two Tailed test.

- There are occasions where a One Tailed test is permissible, but they are relatively rare and we
don’t need to worry about them at this point. 




