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 Q1 (8+2+3=13 pts.)  A bank manager has developed a new system to reduce the time customers spend waiting for teller service during peak hours. The manager hopes the new system will reduce the waiting times to less than 6 minutes. The mean and standard deviation of a sample of 25 bank customers waiting times are 5.4 and 2.2765.

a. Use the critical approach for testing the appropriate hypotheses   to support the manager’s claim that the average waiting time will be shorter than 6 minutes using the new system. Use alpha 3%.
	The hypotheses are (1 pt.): 


	Decision Rule (1 pt.):



	The test statistic (3 pts.):



	Critical value(s) (1 pt.):  



	Conclusion (2 pts.): 




b. (2 pt.) What assumption(s) is (are) necessary for part a?
c. (2+1 pts.) What is the p-value of the test in part a? What is your conclusion based on the p-value?
 Q2  (13 pts.) Suppose that a national survey finds that 73% of restaurant employees say that work stress has a negative impact on their personal lives. A random sample of 200 employees of a large restaurant chain finds that 133 employees say that work stress has a negative impact on their personal lives. Using p-value approach to formulate and test the hypotheses needed to attempt to provide evidence that the percentage of work-stressed employees for the restaurant chain differs from the national percentage. (Use probability of making type I-error 1%.)
	The hypotheses are (1 pt.): 

	Assumptions (2 pts.):

	Decision Rule (1 pt.):



	The test statistic (4 pt.):

  

	P-value(s) (3 pt.):  



	Conclusion (2 pts.): 


 Q3 (11 pts.) A loan officer compares the interest rates for 48-months fixed-rate auto loans and 48-month variable-rate auto loans. Two independent, random samples of auto loan rates are selected.

A sample of six 48-months fixed-rate auto loans had the following loan rates:

4.29%        3.75%        3.50%        3.99%       5.40%       4.00%

While a sample of five 48-month variable-rate auto loans had loan rates as follows:

3.59%        2.75%        2.99%        2.50%       3.00%

Use the following summary for both samples

	
	fixed-rate
	variable-rate

	n
	6
	5

	mean
	4.155%
	2.966%

	Standard deviation
	0.6652%
	0.4046%


Test the hypotheses whether the mean rates for 48-month fixed-rate and variable-rate auto loans differ. Assume equal variances for both populations.( Use level of significance 10%.)
	The hypotheses are (1 pt.): 

	Assumptions (2 pts): 



	Decision Rule (1 pt.):



	The test statistic (4 pts.):

  

	Critical value(s) (1 pt.):  



	Conclusion (2 pts.): 


 Q4  (12 pts.) A quality control engineer is in charge of the manufacture of computer disks. Two different processes can be used to manufacture the disks. He suspects that the Kohler method produces a greater proportion of defects than the Russell method. He samples 150 of the Kohler and 200 of the Russell disks and finds that 27 and 18 of them, respectively, are defective. If Kohler is designated as “Group 1” and Russell is designated as “Group 2,” perform the appropriate test at a level of significance of 0.01.
	The hypotheses are (1 pts.): 

	Assumptions (2 pts.):

	Decision Rule (1 pt.):



	The test statistic (5 pt.):

   

	Critical value(s) (1 pt.):  



	Conclusion (2 pts.): 




 Q5 (12 pts.) Two placement exams are available that students can take to determine which math class they should begin with in their freshman year.  It is believed that there is no difference in the mean scores that would be received for the two tests.   To test this using a 0.05 level of significance, a randomly selected group of students took both tests and had their scores recorded.   The following data were obtained:
	Student
	Test A
	Test B
	

	1
	78
	82
	

	2
	86
	74
	

	3
	74
	79
	

	4
	72
	93
	

	5
	75
	80
	

	6
	68
	82
	

	7
	77
	99
	

	
	
	
	


Conduct the appropriate test and write your conclusion.

	The hypotheses are (1 pts.): 

	Assumptions (2 pts.):

	Decision Rule (1 pt.):



	The test statistic (6 pt.):

   

	Critical value(s) (1 pt.):  



	Conclusion (1 pts.): 


