Correlation
· correlation:  the strength of the association of two variables

· the value of scatterplots

· positive and negative relationships

· independent (usually x)  and dependent (usually y) axes

-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

Pearson’s Product-Moment Correlation
-appropriate for data that are from a normally distributed population

-correlation coefficient measures the strength and direction of a relationship between two variables.  The symbol for the sample correlation coefficient is r, for the population is ( (“rho”).

Ho: ( = 0   “The two populations are independent from each other”, or “there is no correlation between the two variables”

r can range from -1 to +1

if r < 0, the relationship is negative


-if r is close to -1 the relationship is a strong, linear, negative one

if r > 0, the relationship is positive


-if r is close to +1 the relationship is a strong, linear, positive one

formula:
r = 

where: 

n is the number of data pairs

x and y are paired samples

the strong correlation coefficient suggests a strong positive relationship

Significance of the correlation coefficient can be assessed with a r distribution table: (p. 218)

-degrees of freedom are the number of paired individuals minus two

-at any given level of correlation, increasing n size yields higher significance levels

-problem:  high correlation coefficients can exist in cases where the influence of one variable on another is slight, but certain, while relatively lower correlation coefficients can exist where the apparent influence of one variable on another is stronger than in the first case, but less certain. 

Spearman Rank Correlation
-for correlation when the data may not be from a normally or near normally
 distributed population

-correlation coefficient measures the strength and direction of a relationship between two variables.  The symbol for the sample correlation coefficient is r, for the population is ( (rho).  r is almost always used, even with populations where ( would be appropriate.
-can be used for data that are ordinal, or for interval data that are converted to rank form

-formula:

rs  =  1 -   6 ( d2
                n3 - n

where:

rs is the Spearman rank correlation coefficient

d is the difference in ranking for each item

n is the number of pairs of rankings

Ho: r = 0 

r can range from -1 to +1

-degrees of freedom are the number of pairs of ranked values.    (see example: p 98)
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	year
	# days rain
	production
	# days rain ranking
	production ranking
	  d
	  d2

	1976
	10
	8
	4
	3
	1
	1

	1977
	20
	5
	2
	6
	-4
	16

	1978
	15
	7
	3
	4
	-1
	1

	1979
	7
	12
	5
	2
	3
	9

	1980
	26
	6
	1
	5
	-4
	16

	1981
	3
	14
	6
	1
	5
	25


r =

