
TI-83 Worksheet Number 24

Statistics – Scatter Plots, Correlation and Linear Regression

(Note:  set calculator to 5 decimal places since linear regression on The TI -83 sometimes gives inaccurate results when it is set to less.)
Given the two-variable set of data for annual tuition costs at a community college as follows:

	Year
	1991
	1993
	1995
	1997
	1999

	Tuition $
	2137
	2527
	2860
	3111
	3356


Make a scatter plot of the data and determine the form, strength and direction.

	Key Strokes
	Comment

	Stat 1
	Select the list menu

	1991 Enter 1993 Enter…1999 Enter
	Enter year data in L1

	► 2137 Enter … 3356 Enter
	Enter cost data in L2

	2nd Statplot 1 Enter
	[image: image10.png]


Selects Plot1 and turns it on



	▼ Enter
	Highlights the first Type icon and selects it

	▼ 2nd  L1
	Makes L1 the XList

	▼ 2nd  L2
	Makes L2 the YList

	Zoom 9 Trace
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Displays Scatter Plot.  First Point is at x=1991 and y=2137.

The form of the plot is linear.  It is strong because it appears to be very close to a line and positive because the line slopes upward


Find the equation of the straight line that best fits the scatter plot.  Find the coefficient of correlation, r, and the value of 
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	Key Strokes
	Comment

	(To find the value of r and 
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 we need to turn on the diagnostics in the TI-83)
	

	2nd Catalog
	Selects the Catalog Menu and puts calculator in Alpha mode

	d
	Moves the list to the “Ds”

	► ► ► ► ► ► ► ► 
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Scrolls down to the DiagnosticsON command



	Enter Enter
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Brings the command to the home screen and executes it. 

	Stat Calc 
	Brings up the Stat Calc menu
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	8
	Selects LinReg(a+bx) and puts the command on the home screen

	2nd  L1 , 2nd L2,
	Associates the XList and YList with the command

	VARS ► 1 Enter
	Associates the command with the Y1 Plot Variable.  (This will put the equation in the Y= editor so the equation of the line can be seen on the graph) [image: image4.png]g oAt L
=






	Enter
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Displays:  
The equation for the line is:  
[image: image5.wmf]The coefficient of correlation, r, is 0.9 94 indicating almost a perfect straight line with positive slope.
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 indicats that the linear model explains 98.9% of the total variance in the Y-values.

	Zoom 9
	[image: image15.png]


Displaysthe data points and the graph of the line from the regression model

	2nd QUIT CLEAR
	Returns to the home screen and clears it.


Use the equation to find the model’s prediction for the year 2005.

	Key Strokes
	Comment

	VARS ► 1 1
	Copies the 
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 variable to the home screen

	( 2005 ) ENTER
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Uses the regression equation placed in the equation editor to calculate the predicted tuition for 2005.




Calculate the models “residual” for the data value 1995.  
The residual for a data point is:  Actual value – Predicted value.

	Key Strokes
	Comment

	2860 – VARS ► ENTER (1995) ENTER
	[image: image17.png]


From the input data we take the actual value of 2860 for 1995 and subtract the predicted value for 1995. 


Make a plot of the residuals of the model and interpret the result.

	Key Strokes
	Comment

	Y= ◄ Enter
	Turns off the plot of the equation of the model

	2nd Statplot 1 ▼ ▼ ▼
	Highlights YList

	2nd List
	Display Names Menu[image: image18.png]




	1 (Select RESID; it may be another number on your list)
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Display: 

	Zoom 9
	[image: image20.png]


Display: The solid horizontal line is the x-axis. 

If the residuals are distributed randomally, then the model is the best possible for the data.  In this case the residuals appear to have a pattern, a parabola opening down.  This means that an even better model than the linear model would be a parabolic model.




Performing Regression Using TI-83 Add-In Program REGBASIC

	Key Strokes
	Display/Comment

	PROG
	[image: image21.png]


Selects the Menu of Add-in programs




	4 ENTER
	[image: image22.png]


Selects the REGBASIC program.  The program asks for the input lists.  We input the x-list and y-list from the tuition problem on page 1

	ENTER
	[image: image23.png]


Program asks if we want a scatter plot. 

	1 ENTER
	[image: image24.png]


Scatter plot is displayed. 



	ENTER
	[image: image25.png]


Program displays regression equation, 
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	ENTER 1
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Displays the regression line on the scatter plot. 

	ENTER 
	[image: image27.png]


Program asks if you want to see the residual plot. 




	1 ENTER
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Displays the residual plot. 

	ENTER 1 2005
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Program asks if we want a predicted y.  We input the x-value of 2005. 



	ENTER
	The program displays the x-value in context, indicating the z-score and the minimum and maximum x-values.  Predictions are most accurate at the mean x-value and less accurate the further away the x-value is from the mean.  Predictions are not valid when the x-value for the prediction is significantly below the x-minimum or significantly above the x-maximum. 

	ENTER 2
	Ends the program
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