HANDOUT #5

Hypothesis Testing
1.  The insurance industry claims that 19% of married people make claims on policies.  There has long been a debate about the claim that single drivers are different than married drivers.  In a random sample of 1000 single drivers, 240 had made an auto insurance claim in the last 3 years.  Based on the sample information, is there evidence at the .05 level to suggest that the proportion of single people who make claims is different than the proportion of married people who make claims?  



Interpretation:  
2.  Researchers at Johnson & Johnson conducted a study to see if cuts healed better when uncovered than they did when kept under bandages.  When cuts on rats are bandaged, the average healing rate is approximately 29 micrometers per hour.  Eighteen labrats were cut, and the cuts were left uncovered.  The average healing rate for these 18 cuts was 32.67 micrometers per hour and the standard deviation was 8.32 micrometers per hour.  At the 5% level of statistical significance, is there evidence to suggest that the average healing rate for uncovered cuts is greater than that of bandaged cuts?  



Interpretation:  

3.  A manufacturer needs to test to see if the percentage of its parachutes that are defective is greater than 1%.  If it is found to be higher than 1%, production must be halted until the problem is corrected.  Which type of error would be more detrimental for the company, if we assume it's more costly to shut down production than it is to pay off wrongful death and injury lawsuits?

a.  Type I
b.  Type II
c.  Neither, as long as they’re careful calculating.


d.  Neither would be bad for the consumer, but both would be bad for the manufacturer.

4. In testing the hypothesis
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The P-value is found to be .138, and the sample mean is 15. Sketch a picture of the P-value in this situation, and use the picture to decide which of the following statements is true.
a) The probability of observing a sample mean at least as large as 15 from a population whose mean is 10 is .138.

b) The probability of observing a sample mean smaller than 15 from a population whose mean is 10 is .138

c) The probability that the population mean is larger than 10 is .138

d) The probability of observing a sample mean at least as large as 10 from a population whose mean is 15 is .138.

e) None of the above statements is correct
5.  A new method to increase the probability of conceiving a pregnancy of particular gender was used on 425 women who ended up pregnant. For these females, the procedure was used to increase the likelihood of conceiving a female baby.  Of these 425 pregnancies, 68% were female babies.  Using the .10 level of significance, does this provide statistically significant evidence that the procedure improves the chances of having a particular gender?


Interpretation:  

6.  Fourteen different systolic blood pressure readings were taken at different times on the same person.  The results were:  125   122   146   145   123   126   136   137   150   121   145   138   134   125.  Using this data, is there evidence at 
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to suggest that the true average blood pressure for this individual is something other than 130?



Interpretation:  

7.  The mean and standard deviation of IQ scores on a standardized IQ test typically given to 7th graders are 100 and 15.2, respectively.  Researchers were interested in testing whether the average IQ for 7th graders who had been homeschooled for at least 4 years was higher than that of the general population of 7th graders.  A random sample of 10 homeschooled 7th graders had an average IQ of 101.2.  How much evidence is there to suggest that the researchers’ suspicions were correct? 

Interpretation:  

8.  In #7, could we have used a confidence interval to make our decision (instead of the Test Stat and P-value)?
9.  What type of error may have been committed in #7—Type I or Type II?

KEY:  1. 
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,Z = 4.03, P-value:0, Reject, There is evidence to suggest that the proportion of single people who make claims is different from that of married people. 2.  
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T=1.87 P-value:.039, Reject, There is significant evidence to suggest that the average healing rate for uncovered cuts is greater than that of bandaged cuts (not good news for the makers of Band-Aid).      3.  a
     4.  a 

5.
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,Z=7.42, P-value:0, Reject, There is evidence to suggest it increases the likelihood of Female. 6.
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T=1.40, P-value:.1849, Don’t Reject, There is no evidence to suggest the average is different than 130.  7.
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, Z=0.25, P-value:.4014, Don’t Reject, There’s no evidence that the average is higher for homeschooled.  8. No, the test is not 2 sided.  9.  Type II
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