
CORRELATION.

1. Introduction.

• The correlation between two variables numerically describes whether larger and smaller than average values
of one variable are related to larger or smaller than average values of the other variable.

• It is measuring the strength and direction of a linear relationship between two variables.

Pearson’s correlation coefficient. Pearson’s correlation coefficient is used to asses the linear relationship
between two variables x ad y.

r = cor(x, y) =
Σ(xi − x̄)(yi − ȳ)√
(xi − x̄)2(yi − ȳ)2

Spearman’s rank correlation. Spearman’s rank correlation is used when the relationship between the variables is
not linear but is increasing i.e. if there is an apparent curve in the data, this uses ranked data i.e. the data is ordered
from largest to smallest, and a data point’s rank is its position after sorting. Spearman’s rank correlation is
Pearson’s correlation coefficient computed with the ranked data.

1.1. Interpretation. The value of any correlation coefficient is always between −1 and 1, where 1 indicates a
perfect positive 1 : 1 relationship, and −1 indicates a perfect negative relationship. Values in between are usually
interpreted as follows;

• A strong negative relationship, -0.70
• A moderate negative relationship, -0.50
• A weak negative relationship, -0.30
• No linear relationship, 0
• A weak positive relationship, +0.30
• A moderate positive relationship, +0.50
• A strong positive relationship, +0.70

NOTE Correlation analysis only tells us information about the relationship between two variables, we move on to
regression analysis to describe mathematically the relationship between some response variable and the predictor
variables. If say two of our predictor variables are correlated there is no need to include them both in our regression
analysis as they are essentially providing the same information.

2. Examples.

Figure 1. a) Perfect positive linear relationship, b) No linear relationship.

If we let x and y be our two data vectors then the procedure is as follows;

R Minitab SPSS
Pearson’s cor(x,y) Stat > Basic stat > Correlation

choose your variables x and y
Analyze > Correlate > Bivariate
choose your variables x and y

Spearman’s cor(x,y,method=“spearman”) Stat > Basic stat > Correlation
choose your variables and coefficient

Analyze > Correlate > Bivariate
choose your variables and coefficient
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