HANDOUT #6
2-sample/2-population/matched pairs

1. 892 smokers participated in an experiment that examined the effectiveness of the nicotine patch and the effectiveness of an anti-depressant, Zyban.  The subjects were randomly assigned to 4 treatment groups


1.  placebo—had a patch with no nicotine and a sugar pill that resembled Zyban


2.  patch—had a nicotine patch, but also took a sugar pill that resembled Zyban


3.  Zyban—took Zyban, but also wore a patch with no nicotine


4.  Zyban + patch—took Zyban and also had a nicotine patch

The results were as follows:  36 of 223 people in group 1 quit smoking, 38 of 223 in group 2 quit, 54 of 223 in group 3 quit, and 51 of 223 in group 4 quit.

A.  Using the 0.05 level of significance, test to see if there is significant evidence of a difference in percentage who quit among groups 1 and 2.  What does this say about the effectiveness of the patch?

 

B.  Based on the result from part A, would a 95% confidence interval for the difference contain the value 0?

C.  Now see if a significant difference exists between Placebo and Zyban groups by creating a 95% confidence interval for 
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  Based on your results, do you think Zyban gets prescribed for smoking?

2.  Researchers investigated whether children diagnosed with Muscular Dystrophy had a smaller average brain size than children without this condition.  The data from the study is summarized below.  All cerebral volumes were measured in milliliters.



 WITH MD 





WITHOUT MD


Average Cerebral Volume:  1150.4


Average Cerebral Volume:  1201.5



Standard deviation:  109.5



Standard Deviation:  111.3



Sample size:  121




Sample size:  100
Using the summary statistics above, test to see if there is significant evidence to suggest that the average brain size for children with MD is lower than the average brain size of those without MD.  Use the .05 level of significance.

3. Do smoking bans at workplaces help people quit smoking altogether?    843 smokers were randomly selected from hospitals that did have the ban in place.  56 of them quit within a year of the ban.  Of 703 smokers selected from hospitals with no ban, 27 quit during the year.  Is there significant evidence at the 5% level to suggest that the percentage of smokers who quit is greater when working at a place with a smoking ban?  
 

4.  A recent study looked at the average credit card debt of 38 college males and 32 college females.  The average debt for the males was $435, and the standard deviation was $1,026.  For the females, the average debt was $781, with a standard deviation of $1489.  How much, if any evidence is there to suggest that females have higher average credit card debt than males?

 
4B.  Would a confidence interval for the difference in means for males and females contain a zero?  What does this mean?

4C.  Was it safe to use the procedures you did, even though the distributions of credit card debt would likely be severely right-skewed?  Why?
5.  Is there a significant difference between the IQ scores of identical twins, where one member of the pair is reared by the natural parents and the other member is not?  The following matched pairs data was obtained.

Pair 

  1        2      3     4     5       6      7     8      9       10

Twin A   
113    94    89   77   111   104   85   76   111   109     
Twin B   
109   100   86   80   117   107   85   84   125   108    

Difference
  4       -6     3    -3     -6      -3    0     -8     -14    1        
Test to see if there is significant evidence that the true average difference in IQs of twins raised apart is something other than zero.  Base your decision on a 0.05 level of significance.

 

5B.  Create a 95% confidence interval for estimating the true average difference in IQ scores for twins raised apart.
5C.  What does your interval suggest?  Is it the same as what the test suggested?  Can your interval be used to formally test?  Why or why not?
Key:  1.  
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, P-value:  .799, Don’t Reject, There is no significant evidence to suggest that a difference exists between Placebo and Patch. This suggests the patch is ineffective. 1b. yes.  Why? The true difference could be 0.  1c.  (.0066, .155).  This suggests there is a difference (because zero is not in the interval).Therefore, Zyban does get prescribed for smoking. 2. 
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T=-3.42,P-value: 0, Reject, There is evidence to suggest that the average size is smaller for those with MD
3. 
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, Z = 2.43, P-value:  .007, Reject, There is significant evidence to suggest that the percentage of smokers who quit is higher when working at a place with a smoking ban.
4.  
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, T = 1.11, P-value:  .136, There is no evidence to suggest that college females have higher average credit card debt than college males. 4b. yes. The true difference could be nothing (zero). 4c. With n’s >30, Cent. Lim thm. saves us.  5a. 
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Don’t reject, No evidence to suggest that the average difference is something other than zero. 5b. (-7.14, .74).  Interval says the true average difference in IQ scores is between -7.14 and .74, so it could be 0. Yes. Yes. Two sided test makes me able to use a confidence interval in place of the testing procedure.
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