TI-83 Worksheet Number 31
Analysis of Variance
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Problem: A pharmaceutical company tested three formulations of a pain relief medicine for migraine headache suffers.  For the experiment 27 volunteers were selected and 9 were randomly assigned to one of the three drug formulations.  The subjects were instructed to take the drug during their next migraine headache episode and to report their pain on the scale of 1 = no pain to 10 – extreme pain 30 minutes after taking the drug.  Here are the results.  Perform an appropriate hypothesis test and state the conclusion.
The hypotheses are:  
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  (There is no difference in pain relief)
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: (The medicines do not all give the same relief)
	Key Strokes
	Display/Comment

	STAT EDIT ENTER 4 ENTER…4 ENTER
	Enter the pain levels for Drug A in LIST 1

	► 6 ENTER…6 ENTER
	Enter the pain levels for Drug B in LIST 2

	► 6 ENTER…5 ENTER
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Enter the pain levels for Drug C in LIST 3

	STAT ► ► ▲
	Select ANOVA(  from the Test Menu

	ENTER 2ND L1 , 2ND L2, 2ND L3
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Enter the list names of the data sets (up to 20 population lists) 


	ENTER
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Displays the results.  The important result is the  p-value of 0.00025588.  Since this is much less than 
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the null hypothesis is rejected and we conclude that the means are not all equal and not all treatments are equally effective. 


Problem:  For the same three treatment options as above, assume that you do not have the raw data, but only the sample mean, standard deviation, and sample size for each as shown below.

	Group
	n
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	A
	9
	3.6667
	.8660

	B
	9
	5.7778
	1.4814

	C
	9
	5.8889
	.7370


Perform the appropriate hypothesis test as above.  
The hypotheses are:  
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  (There is no difference in pain relief)
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: (The medicines do not all give the same relief)
Because the TI-83 does not have the option to input statistics to an ANOV problem, we use the TI-83 add-in program ANOVSTAT.

	Key Strokes
	Display/Comment

	2nd MATRIX ► ► ENTER 3 ENTER 3 ENTER
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Selects Matrix [A] for program input.  The program requires that each population be a row with the sample size, followed by the mean followed by the standard deviation.  Sets the size of Matrix [A] as 3 X 3. 


	9 ENTER 3.6667 ENTER .8660 … .7370 ENTER
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Enter the sample statistics in the rows of the marix for each sample. 

	PRGM
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Displays the add-in program menu.

	1 ENTER
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Selects the ANOVSTAT program.  The program gives the user the opportunity to quit if the data has not been entered into Matrix [A].

	1 ENTER
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Displays the results.  The important result is the p-value of 0.0002793.  (The difference from the result from the TI-83 built-in program above is due the the rounding of the statistic inputs ot four places.)  The standard deviation of the residuals is essentially a weighted average stadard deviation of the standard deviations of the three samples. 

	ENTER
	Terminates program and returns to the home screen.
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