Summary Sheet – Bivariate Correlation (or Pearson’s r) 
Understanding the strength and direction of relationship between two I/R variables
Many variables are associated with each other and vary in predictable ways. Correlation makes it possible to explore how variables co-vary with each other. That is, whether certain values in one variable tend to found with certain values of another variable and whether changes in one variable are associated in changes in another variable. It does not determine cause of variation. If the correlation is strong enough and significant we can predict the value of one variable based on the value of the other using OLS regressions. 
Correlation assumptions: 
1. Interval/ratio variables 
2. Normal distribution of data 
3. Reasonably linear pattern to the data 
Scatterplots and regression lines 
Correlation has its foundation in a scatterplot, a visual representation of data in which each case in the sample is summarized in one data point that captures the values associated with two different variables. An imaginary line (regression line, or line of best fit) is drawn between the data points to determine if there is a linear relationship between the two variables and the associated strength and direction. If there is a reasonably linear relationship, we can determine the correlation. 
Correlation Coefficient 
The Pearson r, or correlation coefficient, is a numerical statement about the strength and direction of the relationship associated with your data and the regression line. The number (r), typically presented in a correlation matrix, has values that range from -1 to 1 and provides two pieces of information – strength and direction. One determines the strength of the relationship using the absolute value of the number and determines the direction of the relationship using the sign associated with the number. 
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The Coefficient of Determination, or r2 gives us more information than the r. By squaring the r, we find out the proportion and percentage of variation in one variable that is explained by the other variable. This coefficient is reported in the following way: 
“[Percent] of the variation in [Y variable] is explained by the variation in [X variable].” 
For example, you are looking at volunteer hours and personal satisfaction: 
r = .8 (The correlation between personal satisfaction and volunteer work is .8)
r2 = 64% (.8*.8 = .64*100 = 64%)
64% of the variation in life satisfaction is explained by the variation in volunteer hours. 
One can see from this example that even strong correlations do not explain all the variation in a variable. Much variation remains unexplained and is due to other variables. 
Statistical Significance and Inference 
Like other test statistics, we can test the statistical significance of the correlation coefficient to determine the likelihood the relationship exists in the population and whether the relationship is in the direction we predicted. This process is similar to other statistical tests. 
H0 = R=0 (There is no relationship between variable X and variable Y)*
HR = R ≠ 0 (There is a relationship between variable X and variable Y)
HR = R > 0 (The relationship between variable X and variable Y is positive) HR = R < 0 (The relationship between variable X and variable Y is negative) 
* R is used instead of r because the hypothesis is referring to the population 
For a 2 tailed test:
· If obtained p value is .05 or less- reject null
· If obtained p value is greater than .05- accept null 
For a 1 tailed test, same process as above, but first divide the obtained p value by 2.  
· If obtained p value is .1 (.1 / 2 = .05) or less- reject null
· If obtained p value is greater than .1- accept null 
As the sample size increases, it is easier to find that correlations are statistically significant. This is because as sample sizes increase, they become more representative of the population and we can feel more confident about the relationships found. We cannot have the same confidence in small samples so we have to obtain a stronger correlation coefficient to find significance. 

