Math 10 Chapter 12 Notes: Linear Regression and Correlation

Entire courses are given on linear regression and correlation.  This chapter serves as an introduction to the topics.

· Bivariate data : 2 related pieces of data.  For example

· Height and weight

· Life expectancy and risk factor

· There are many ways bivariate data can be related.

· Simplest re;ationship is a LINE created by linear regression.

It helps to review the equation of a line.  

· We use a for the y intercept and b for the slope.

· The line has the form 
y = a + bx.

· Example.  Plot y = 3 + 2x.  x is the independent variable and y is the dependent variable.

Some Points:

· Goal:  Come up with the “Line of Best Fit”:  
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· In real life, data rarely fits a line exactly.

· The “Line of Best Fit” estimates the AVERAGE value 
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 for a given value of x.
· 
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 is the best estimator.

Using your calculator, draw the Line of Best Fit for the shoe and height data.


Let x = woman’s shoe size and y = woman’s height

	X
	7.5 
	8.5 
	9
	6
	8
	7.5 
	10

	Y (inches)
	64
	67
	69
	60
	67
	65
	71


· Do a Scatterplot first to see if the points appear “LINEAR.”

· If the points appear linear, do LINEAR  REGRESSION.  Write down the equation of the line and the Correlation Coefficient, r.

· Then plot the LINEAR REGRESSION LINE.

· Run the special test using the table at the end of Chapter 12 to see if r is significant.
Scatterplots in general:

· Positive relationship: x and y both increase

· Negative relationship: x increases and y decreases

· No relationship: x increases and y stays the same.

Correlation:    
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· Positive correlation: x increases and y decreases

· Negative correlation:  x Increases and y decreases

· No correlation: x increases and y stays the same.

· Use the table at the end of the chapter to determine if r is “significant.”

Prediction:

· Use the equation of the line to predict the best estimate 
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 for a given value of x.

· For the shoe size and height example, predict the height if the shoe size is

· 6 ½

· 9 ½

How is the line determined?
· Find the Sum of Squared Errors (SSE):

· ε = “error” = y - 
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  (may be + or -)

· Σ ε2 = SSE
· Goal in curve fitting:  Minimize the SSE.
Outliers:  Points that do not seem to “fit” the rest of the data

· Check for them

· Sometimes we eliminate them

· Sometimes they provide valuable information

Example:  Using the shoe size and height data, make the following table.

	x
	y
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	|y-
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     = ε
	|y-
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     = ε2

	7.5
	64
	64.56
	.5592
	.3127

	8.5
	67
	67.33
	.3313
	.1097

	9
	69
	68.72
	.2827
	.0799

	6
	60
	60.40
	.4010
	.1608

	8
	67
	65.95
	1.0548
	1.1126

	7.5
	65
	64.56
	.4409
	.1944

	10
	71
	71.49
	.4894
	.2395


Add the last column.  This is the SSE.  SSE = 2.2096

Find s:  s = 
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                =  .6648
(s is the standard deviation of the 
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 values;  n = 7, the number of data points)

Multiply s by 1.9:
(1.9)(s) = 1.2631

Compare each |y-
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| to (1.9)(s).

If any |y-
[image: image18.wmf]ˆ

y

| is at least (1.9)(s), then the corresponding point is an outlier.  This says that the outlier is far from the Line of Best Fit. 
Compare 1.2631 to each |y-
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| value.
	1.2631 > .5592 

	1.2631 > .3313 

	1.2631 > .2827

	1.2631 > .4010

	1.2631 > 1.0548

	1.2631 > .4409

	1.2631 > .4894


None is at least (≥) 1.2631.  Therefore, there are no outliers (no points that are far from the Line of Best Fit)
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