Mat 217, Monday 12-1-08:  Examples for Section 7.1

1.  See Example 7.1, p.453.  A random sample of size 8 gives vitamin C content as follows:  26, 31, 23, 22, 11, 22, 14, 31.  The data show no evidence of outliers or obvious skewness, so we are justified in using the t procedures.  
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	N
	Mean
	Std. Deviation
	Std. Error Mean

	 
	8
	22.50
	7.191
	2.542



One-Sample Test

	 
	Test Value = 15

	 
	t
	df
	Sig. (2-tailed)
	Mean Difference
	95% Confidence Interval of the Difference

	 
	 
	 
	 
	 
	Lower
	Upper

	 
	2.950
	7
	.021
	7.500
	1.49
	13.51



One-Sample Test

	 
	Test Value = 20

	 
	t
	df
	Sig. (2-tailed)
	Mean Difference
	95% Confidence Interval of the Difference

	 
	 
	 
	 
	 
	Lower
	Upper

	 
	.983
	7
	.358
	2.500
	-3.51
	8.51



One-Sample Test

	 
	Test Value = 30

	 
	t
	df
	Sig. (2-tailed)
	Mean Difference
	95% Confidence Interval of the Difference

	 
	 
	 
	 
	 
	Lower
	Upper

	 
	-2.950
	7
	.021
	-7.500
	-13.51
	-1.49


1.  Show how the standard error of the mean was calculated:

2.  For each of the following significance tests, state the alternative hypothesis, find the test statistic (t) and find the p-value (using the SPSS results above).  Compare with the Table D calculations.

	Test
	H0
	Ha
	Test Statistic (t)
	P-value
	Conclusion

	Left-tail
	μ=15
	
	
	
	

	Right-tail
	μ=15
	
	
	
	

	Two-tail
	μ=15
	
	
	
	

	Left-tail
	μ=20
	
	
	
	

	Right-tail
	μ=20
	
	
	
	

	Two-tail
	μ=20
	
	
	
	

	Left-tail
	μ=30
	
	
	
	

	Right-tail
	μ=30
	
	
	
	

	Two-tail
	μ=30
	
	
	
	


3.  Calculate a 95% confidence interval for the mean vitamin C content of the population.

2.  See Exercise 7.1, p.471.  Data are an SRS of 40 tree diameters.
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The sample size is fairly large, which compensates for the somewhat non-normal nature of the data (bimodal, skewed slightly to the right).  We are justified in using the t procedures for these data.


One-Sample Statistics

	 
	N
	Mean
	Std. Deviation
	Std. Error Mean

	DBH (cm)
	40
	27.290
	17.7058
	2.7995



One-Sample Test

	 
	Test Value = 20

	 
	t
	df
	Sig. (2-tailed)
	Mean Difference
	95% Confidence Interval of the Difference

	 
	 
	 
	 
	 
	Lower
	Upper

	DBH (cm)
	2.604
	39
	.013
	7.2900
	1.627
	12.953



One-Sample Test

	 
	Test Value = 25

	 
	t
	df
	Sig. (2-tailed)
	Mean Difference
	95% Confidence Interval of the Difference

	 
	 
	 
	 
	 
	Lower
	Upper

	DBH (cm)
	.818
	39
	.418
	2.2900
	-3.373
	7.953



One-Sample Test

	 
	Test Value = 50

	 
	t
	df
	Sig. (2-tailed)
	Mean Difference
	95% Confidence Interval of the Difference

	 
	 
	 
	 
	 
	Lower
	Upper

	DBH (cm)
	-8.112
	39
	.000
	-22.7100
	-28.373
	-17.047


1.  Show how the standard error of the mean was calculated:

2.  For each of the following significance tests, state the alternative hypothesis, find the test statistic (t) and find the p-value (using the SPSS results above).  Compare with the Table D calculations.

	Test
	H0
	Ha
	Test Statistic (t)
	P-value
	Conclusion

	Left-tail
	μ=15
	
	
	
	

	Right-tail
	μ=15
	
	
	
	

	Two-tail
	μ=15
	
	
	
	

	Left-tail
	μ=20
	
	
	
	

	Right-tail
	μ=20
	
	
	
	

	Two-tail
	μ=20
	
	
	
	

	Left-tail
	μ=30
	
	
	
	

	Right-tail
	μ=30
	
	
	
	

	Two-tail
	μ=30
	
	
	
	


3.  Calculate a 95% confidence interval for the mean DBH of the population.
3.  See Exercise 7.31, p.479.  The vitamin C content of WSB was measured before and after cooking.  These are “matched pairs” data:  for each sample of WSB, we have a before number and an after number.  We analyze such data by considering the differences (after – before).
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With such a small sample, we cannot expect to detect whether or not the overall population distribution is normal.  We are satisfied to see a lack of extreme outliers, and proceed on the assumption that the population distribution is approximately normal.
Here are the SPSS results of a one-sample t-test of the differences, comparing the mean difference with zero:


One-Sample Statistics

	 
	N
	Mean
	Std. Deviation
	Std. Error Mean

	Change in vit C content (after minus before, mg per 100g)
	5
	-55.0000
	3.93700
	1.76068



One-Sample Test

	 
	Test Value = 0

	 
	t
	df
	Sig. (2-tailed)
	Mean Difference
	95% Confidence Interval of the Difference

	 
	 
	 
	 
	 
	Lower
	Upper

	Change in vit C content (after minus before, mg per 100g)
	-31.238
	4
	.000
	-55.00000
	-59.8884
	-50.1116


Set up a significance test to answer the question:  does cooking decrease the vitamin C content of WSB?  Let μ represent the mean difference in vitamin C content (after minus before) for the whole population of possible samples of WSB.
· Null Hypothesis:

· Alternative Hypothesis:
· Test statistic:

· P-value:
· Conclusion:
