TI-83 Worksheet Number 30
Inference for Regression
This worksheet describes how to do regression inference on the TI 83 Calculator using the add-in program REGINFER.

Problem:  Following is data for 58 United States Cities which relates the average education level in years to the mortality rate in deaths per 100,000 people.

	 Edu
	Mort
	Edu
	Mort
	Edu
	Mort
	Edu
	Mort

	11.4
	921.9
	11.8
	860.1
	11.5
	861.4
	12.1
	839.7

	11.0
	997.9
	11.4
	936.2
	11.1
	929.2
	12.2
	911.7

	9.8
	962.4
	12.2
	871.8
	12.1
	857.6
	12.2
	790.7

	11.1
	982.3
	10.8
	959.2
	10.1
	961.0
	12.2
	899.3

	9.6
	1071.3
	10.8
	941.2
	11.3
	923.2
	11.1
	904.2

	10.2
	1030.4
	11.4
	891.7
	9.7
	1113.2
	11.4
	950.7

	12.1
	934.7
	10.9
	871.3
	10.7
	994.7
	10.7
	972.5

	10.6
	899.5
	10.4
	971.1
	10.5
	1015.0
	10.3
	912.2

	10.5
	1001.9
	11.5
	887.5
	10.6
	991.3
	12.3
	967.8

	10.7
	912.4
	11.4
	952.5
	12.0
	894.0
	12.1
	823.8

	9.6
	1017.6
	11.4
	968.7
	10.1
	938.5
	11.3
	1003.5

	10.9
	1024.9
	12.0
	919.7
	9.6
	946.2
	11.1
	895.7

	10.2
	970.5
	12.1
	861.3
	11.0
	1025.5
	10.7
	954.4

	11.1
	986.0
	9.9
	989.3
	11.1
	874.3
	 
	 

	11.9
	958.8
	10.4
	1006.5
	9.7
	953.6
	 
	 


a.
Make a scatter plot of the data.

b.
Find the equation of the regression line, with mortality as the dependent variable.
c.
Find 
[image: image1.wmf]).
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d.
Check for the necessary conditions for inference.

d.
Write the hypotheses and find the p-value for the slope and intercept.

e.
Find the 95% confidence intervals for the slope and intercept.

d.
Estimate the mean mortality for cities with a level of education of 10 years and find the 95% confidence level.
e.
Estimate the mortality for a single city with and education level of 10 years and find the 95% confidence interval.
f.
Estimate the mortality for a single city with an education level of 13 years.

	Key Strokes
	Display/Comment

	STAT ENTER 11.4 ENTER … 10.7 ENTER
	Enter the Education Data in List 1

	► 921.9 ENTER … 954.4 ENTER
	Enter the Mortality data in List 2

	PRGM
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Displays the list of add-in programs on the calculator.  Select REGINFER


	5 ENTER ENTER
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Enter Data into the program


	2nd L1 ENTER 2ND L2 ENTER
	[image: image6.png]


Data entered and program asks about a scatter plot.



	1 ENTER
	[image: image7.png]


Displays Scatter Plot.  Appears to have linear pattern downward sloping


	ENTER
	The program runs the regression and provides outputs.
The regression equation is displayed with r and 
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, the standard error of the regression, and the standard errors of the intercept and slope respectively.[image: image8.png]3 L R






	ENTER
	[image: image9.png]


Displays choices for Residual Plots.  We will first check the residuals vs. x list to see if there is a pattern.

	1 ENTER
	[image: image10.png]


The plot shows not pattern, so the linear model is the appropriate mode and the linear condidion for inference is satisfied.

	ENTER 2 ENTER
	[image: image11.png]


Selects the residuals vs. the predicted values.  We use this to check the  equal variance condition.   It appears that the variance of the y values from the predicted are about the same along the line so the condition is satisfied.

	ENTER 3 ENTER
	[image: image12.png]


Selects the Probability Plot.  We are checking the Normal Population assumption for inference.  It the residuals are approximately normal, the condition is satisfied.  Since the line is approximately straight, this condition appears to be satisfied.  To make sure we don’t have a multimodal distribution we will check the histogram.


	Enter 4 Enter
	[image: image13.png]


The histogram confirms that we have approximate normality.  Because of the large number of data points 48, the normal condition is going to be satisfied in any event. 

	ENTER 5 ENTER
	[image: image14.png]


The program performs a hypotheses test on both the slope  and indercept.  The hypothesis are 
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.  Simarily for the intercept.  
Since the p-values are so small, we clearly reject the null hypotheses.

	ENTER 1 ENTER .95
	[image: image15.png]


The program asks if you want a confidence interval for both the slope and the intercept.  We enter the confidence level we want. 

	ENTER
	[image: image16.png]


The 95% confidence intervals are shown. 




	ENTER 1 10 ENTER .95
	[image: image17.png]


Our problem asks for the estimate of the mean mortality of a cities with mean education level of 10.   We select a confidence level of 95% . 


	ENTER 
	[image: image18.png]


The screen shows the x-value we have chosen and puts it into context by showing the z-score for x and the range of the x values.  The y estimate of the mean mortality is shown as 993.0996.  The 95% confidence interval along with the margin of error are shown. 

	ENTER 2 ENTER 10 ENTER .95
	We now find the y estimate for a single city with a education level of 10 years. 
[image: image19.png]




	ENTER
	[image: image20.png]


The results are shown.  The y-estimate is the same as it was for the mean estimate, but notice that the confidence interval for the point estimate is much larger.  This indicates that it is harder to estimate point values than it is to estimate means. 

	ENTER 2 ENTER 13 ENTER .95 ENTER
	[image: image21.png]


We now estimate the mortality with a single city that has an education level of 13. Notice that with this estimate, the x-value is beyond the range of the x-value data.  The margin of error is larger that it was for the previous single estimate.  This illustrates that the margin or error increases for estimates the further away the x-value is away from the mean of the x-values. 

	ENTER 3
	Ends the program


� The TI-83 has a built in command: stat-test, LinRegTTest.  The built in command is incorporated into the add-in program which includes significantly more analyses.
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