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A.
Scatter plots (review)

Two points determine a line, but what if we have more than two points?  If they all lie on the same line, we can just choose any two and use them to find the equation of the line.  But what if they don’t all fit?

In other words, what if we have a table of nonlinear data?  Can we find a line that comes close to all our data?

Typically, the data even for linear relationships are non-linear.  There are always inaccuracies in our measurements.  And there are non-linear relationships that we will want to approximate with a linear function.  The data from such relationships will always be non-linear.  In both cases, our problem is to approximate non-linear data with a linear function.  This is called a linear regression.

Before we begin, let me make sure everybody has DiagnosticsOn.

First, let’s look at the data.

 AUTONUM  \* Arabic   Example:  Make a scatter plot of the following data:



[image: image1.wmf]1

3

6

6

8

15

9

6

5

2

y

x


We’ve already done this, earlier in the semester, but let’s review.  We turn to the calculator.

Open the list editor by pressing [Stat][Enter].  Clear L1 and L2 by arrowing to the list labels and pressing [Clear][Enter].  Then enter the relation, putting the 
[image: image2.wmf]x

-values in L1 and the 
[image: image3.wmf]y

-values in L2.  Then quit from the editor by pressing [2nd][Mode].

Now press [Y=] to open the Equation Editor.  Arrow up to "Plot1" and press [Enter] to turn on plotting.  Now press [Graph] to see the plot.

Or not.  You probably didn't see anything.  We need to set the window to show the plot.  Press [Window].  Now look at the domain and range of the relation.  We want to set the Xmin and Xmax to enclose the domain, and the Ymin and Ymax to enclose the range.  0 to 20 and 0 to 10 should do it.  Press [Graph] again and we should see a nice scatter plot.

We can also use [Zoom]ZoomStat to adjust the window to include all our points.

 AUTONUM  \* Arabic   Problem:  Make a scatter plot of:
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You will need to clear the lists of the data from the previous example.

 AUTONUM  \* Arabic   Problem:  Make a scatter plot of:
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You don't need to clear the lists; since these lists are longer than in the preceding problem, you can just overwrite the old data.

Linear regression starts out the same as scatter plotting, by putting the data into the two lists.  Strictly speaking, you don’t have to make a scatter plot to do linear regression but it does give a nice visual indication of how closely the approximation line fits the data.

B.
Linear regression

With the data in the calculator, we can now have it do the regression.

 AUTONUM  \* Arabic   Example:  Find the best linear approximation to this data:
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We first put the data into L1 and L2.  We don’t need to clear the lists first, since we have enough data to completely overwrite them.  When we go to L2, however, we need to make sure we’re scrolled to the top before we begin.

Quit from the list editor and set up the window to show the scatter plot.  Then run the program LINREG (for “LINear REGression”).

Your screen should now show

LinReg

 y=ax+b

 a=-.0144047619

 b=1.102619048

 r2=.9652558017

 r=-.9824743262

The calculator computes the slope (
[image: image7.wmf]a

 rather than 
[image: image8.wmf]m

) and 
[image: image9.wmf]y

-intercept of the line that best fits the data in the lists.  To see the line, press [Graph].

Press [Clear] to return to the main screen.  Below the 
[image: image10.wmf]a

 and 
[image: image11.wmf]b

, we see also 
[image: image12.wmf]2

r

 and 
[image: image13.wmf]r

 (if not, then you don’t have DiagnosticsOn).  
[image: image14.wmf]r

 is the correlation coefficient, a measure of how accurately the line fits the data.  
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1

£

£

-

r

, and the farther 
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 is from zero, the better the fit.  
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 is easier to deal with, though; 
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, and 
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 means linear data, while 
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 means random data.  The closer 
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 is to 1, the better the fit.  Here, we have 
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, which is fairly good.

 AUTONUM  \* Arabic   Problem:  Find the best linear approximation to this data:
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You’ll want to clear the Y1 equation in the function editor before you begin, or it will confuse the scatter plot.  Also, if you don’t clear Y1, the program will sometimes fail.  What’s the value of 
[image: image24.wmf]2

r

?

 AUTONUM  \* Arabic   Problem:  Find the best linear approximation to this data:
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 AUTONUM  \* Arabic   Problem:  Find the best linear approximation to the data below.  Is this a good fit?
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 AUTONUM  \* Arabic   Problem:  Find the best linear approximation to the data below.  Is this a good fit?
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 AUTONUM  \* Arabic   Problem:  Find the best linear approximation to the data below.  Is this a good fit?
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Exercises

 AUTONUM  \* Arabic    For each data set below, make a scatter plot of the data, find the best linear approximation, and determine whether it is a good fit:

a) 
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b) 
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c) 
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d) 
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e) 
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f) 
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