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http://www.stat.uiuc.edu/courses/stat100/cuwu/
Go to the above site to get some help in understanding correlations.
Here is another correlation website. Except, you enter the values of x & y.

http://www.wadsworth.com/psychology_d/templates/student_resources/workshops/stat_workshp/scatter/scatter_12.html
Correlations range in value from -1.00 to +1.00.  If you have a correlation of 

Greater than -1 or greater than + 1 the correlation is impossible – 

A perfect NEGATIVE CORRELATION means that for every increase in one variable there is a LINEAR AND PROPORTIONATE DECREASE in the other variable  (a correlation of -1.0).

A perfect POSITIVE CORRELATION means that for every increase in one variable there is a LINEAR AND PROPORTIONATE INCREASE in the other variable (a correlation of +1.0).

Correlations that are close to zero are statistically “not significant” – Meaning that there is not evidence of a real relationship between the two variables.

In general,  some variables are typically positively correlated such as height vs. weight  Or years of working at a job and income
Some variables are typically negatively correlated such as number of cigarettes

Smoked and lifespan or miles per gallon of gas and weight of car.

A correlation of -.65 is just as likely to be statistically significant as a correlation of +.65.

Thus, Which correlation is least likely to be statistically significant?

A) +.50    B) +.40  C) -.55 D) -.60

Which of the four correlations above is most likely to be statistically significant?

SAMPLE SIZE
There is another factor that needs to be considered here. If we increase the sample size, we don’t need as large an absolute value for our correlation to have statistical significance.  If you look at the table for statistical significance with the Pearson Product Moment Correlation, you will see the relationship between sample size and size of  r required for statistical significance.

 -----------------------------------
NORMAL DISTRBUTION OF X & Y
Note that the correlation coefficient has the assumption that the data of both variables is “normally distributed”   --- More of the scores should be found at the middle of the distribution than at the end.   Thus, if we graphed all of the scores of either the X or the Y values using a UNIVARIATE graph (frequency on the ordinate and the X or Y variable on the abscissa) we should see a normal curve.  In as much as we don’t see a normal curve use of the Product-Moment correlation becomes problematic – perhaps a better choice would be the SPEARMAN RANK-ORDER CORRELATION where there is no assumption of an underlying normal distribution of scores.  The Spearman Rank-Order correlation requires that the data is ORDINAL.
HomoSchedasticity & Hetero-Schedasticity
Homoschedasticity means that the scores in a bi-variate plot form a normal continuous distribution with most of the plotted points falling toward the center of the plotted distribution.
By the way, if the X,Y data you plot splits in to a couple of separate clusters we have a situation known as Hetero-schedasticity.  (Sometime called a lack of hetero-schedasicity.  [DRAW EXAMPLE]
Now it is time to look at what happens when the distribution of scores is NON-LINEAR. Note that the Pearson Product Moment Correlation assumes a LINEAR (straight line) relationship.  However, sometimes the relationship is NON-LINEAR.  If you have non-linear data. The correlation will be LOWER than the actual strength of the relationship (as calculated by Pearson’s r).

There are two more terms you should know:

A MONOTONIC relationship occurs in a bi-variate distribution where increases in one variable are associated with increases or decreases in the other variable.
A NON-MONOTONIC relationship occurs in a bi-variate distribution where increases in one variable are associated with increases and decreases in the other variable.

REMEMBER Significant Correlation does NOT mean that one variable CAUSES the other. Rather, a significant correlation means that one variable predicts the other. 


For example,  A significant negative correlation between life span and number of cigarettes smoked does not mean that smoking causes shortened lifespan.  There may be other explanations and you need to eliminate the other possible explanations in order to be  confident that  smoking decreases life span.

Another example: There is a statistically significant correlation between day of the lunar month and involuntary mental hospital commitment. During the period of 2 days before and after the full moon, the number of involuntary admissions is greater than at  other times.  – Is phase of the moon the cause?
Another example: Does number of violent movies watched in a month predict the number of violent thoughts that occur when not watching movies?

 Finally,
Here is what you may decide to do when the data is non- linear.

Here are a few examples: (from a bio-chem web site)
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Perhaps we should take the log to the base 10 of one of these variables?

If we do that it is called a DATA TRANSFORM.

Perhaps the non-monotonic curve show below on the right should have a sine transform to make a good DATA TRANSFORM.

(from a statistics web site)
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DEFINITION: A data transform occurs where a formula (such as log, sine, square, exponential) to each item in the variable to create a linear rather than a non-linear data set.

NOTE: -- You must have a good, logical reason to do the data transform. And you must indicate in your research paper that you did a data transform and why you did the data transform.

QUESTIONS???








