STATISTICS S1                                                      SLBS               

REGRESSION

If there is a linear correlation, can we find a rule to link the two variables?

The word REGRESSION means “to work backwards”
i.e. given the scatter diagram, we can regress to the original function or rule.
The EXPLANATORY or  INDEPENDENT VARIABLE is a variable that is set independently of the other variable – chosen by the experimenter - the x values

The RESPONSE or DEPENDENT VARIABLE is the variable whose values are dependent on the other variable – the y values
A straight line law will be of the form



y = a + bx

where
b  =  gradient


a  =   y-intercept

We use a “least squares regression line” where the sum of the squares of the vertical distances between the line and the points plotted are minimised.
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∑ ri2 is minimised

ri  =  yi  − a − bxi
∑ ri2  =  ∑ (yi  − a − bxi)2 which is to be minimised

It can be shown that the minimised value for b is given by
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Example
	x
	0.6
	1.5
	1.7
	2.4
	2.6
	3.5

	y
	90
	110
	150
	170
	190
	240


Find the regression line of y on x and use it to calculate the value of y when x = 2

Σx = 12.3

Σy = 950

Σx2 = 30.27
Σxy = 2216
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Least squares regression line of y on x is


y   =    49.4   +   53.1 x

When x = 2,    y   =    49.4   +    53.1 × 2   =   155.6
Ex 7A p 138

CODING

Coding may be used to simplify the calculations.  The coded regression line must then be transformed into the regression line affecting the original variables.

Example

	x
	250
	300
	350
	400
	450

	y
	1.24
	1.32
	1.36
	1.41
	1.60
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The corresponding values of p and q are:

	P
	0
	1
	2
	3
	4

	q
	0
	8
	12
	17
	36


Σp = 10        Σq = 73        Σp2 = 30          Σpq = 227
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Ex 7B p 141

APPLICATION and INTERPRETATION
We are justified in finding a regression line only if there is a linear correlation between the two variables.  A scatter diagram must show reasonably good correlation (positive or negative) to justify such a line [or the PMCC is close to 1 or -1].  If there is no correlation there is no justification for using a regression line.
The correlation may not be linear but there may be a curve of best fit rather than a line of best fit.
INTERPOLATION   -    predicting values of the response variable within the range of the explanatory variable.

EXTRAPOLATION   -   predicting values of the response variable outside the range of the explanatory variable.

In general, DON’T extrapolate, and, if you do, view the extrapolated values with caution!
Read Examples 6-8 p 142
Ex. 7C p 145
Mixed Ex 7D p 146









The equation of the regression line of y on x is:





	� EMBED FXEquation_2_32  ���


� EMBED FXEquation_2_32  ���
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