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.     Correlation Coefficient ‘r’    .
We can see by looking at the graph whether there is a strong or weak correlation between two variables, and whether that correlation is positive or negative. 
However, there is a mathematical way of working it out, and that is to calculate the correlation coefficient.
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Correlation measures the strength and direction of the linear association between two quantitative variables.
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This is also known as Pearson's Correlation Coefficient, 
(Karl Pearson 1857-1936) represented by the letter r
It is a single number which ranges from -1 (strong negative correlation) to +1 (strong positive correlation).
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.     Calculating ‘r’    .
Four quadrants, based on the mean on the ‘x’ and mean of the ‘y’ values
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.     Correlation Coefficient (cont)    .
Get the correlation coefficient (r) from your calculator or computer
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r has a value between -1 and +1:

 r = -1        r = -0.7      r = -0.4        r = 0         r = 0.3       r = 0.8       r = 1
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- Correlation Coefficient 'r' has no units

- It is only designed to measure linear relationship (It is NOT appropriate for curved relationships/models)

- Scaling data has no effect on 'r'

- The order of the data does not effect 'r' 

- The order of the variables has no effect on 'r' 

- Both variables must be quantitative 

- Correlation coefficient is NOT resistant to outliers (see outliers) 
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.     Look first to decide!    .
If appropriate a line of best fit can be drawn through the points on a scatterplot.
Linear Regression is the process for fitting the line (least squares regression) Technology easily fits the line of best fit. (We can do this in iNZight or Excel )

Visually judge the fit of the line to the data (Discuss in context)

Always plot the data before looking at the correlation!
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Finding the regression line

Residual = Observed ‘y’ – Predicted ‘y’
Aim: Sum of squares of residual minimized Minimise the average distance from the line of all points

The mean point on regression line          

http://www.jerrydallal.com/LHSP/corr.htm
All with r = 0.7


http://en.wikipedia.org/wiki/Correlation_and_dependence

.     Gradient Discussion    .
If it seems there is causation then discuss what the equation of the model represents (in context)
The regression model equation indicates that the energy content increases at a rate of 64.4kj for every 1 gram increase in fat. 
The model predicts energy content (kj) = 64.4 x fat content (g) + 545kj
When the fat content is 0g there is energy content of 455kj which could come from other sources (carbohydrate or protein)

Booklet pg6 


.     iNZight    .










.     Excel    .
Right click on the graph and ‘add trend-line’ Select linear and check the ‘show equation’ box

Or it is much easier to use the EXCEL CORREL function
Activity: Construct a scatter plot of the data
Form an 'aim for an investigation' relating to the data
Use the 'correl' Excel function to find the correlation coefficient for the scatter plot (learn how to use the correlation function)
(Not required, but beneficial)

Find out about the Coefficient of Determination R2
As this applies to non-linear models as well
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Regression Line





No linear relationship, but �there is a relationship!











Reasonable linear relationship, but 


there is a better non-linear relationship!
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