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	Question No
	Full Points
	Points Obtained

	1
	15
	

	2
	15
	

	3
	8
	

	4
	4
	

	5
	14
	

	Total
	50
	


Q1. 

Q1. (15 pts) The average recovery time for two types of medicines available in the international market is of interest to the patients. In a random sample of 50 patients recovered by Medicine 1, the average recovery time is reported to be 86 hours with a standard deviation of 18. For Medicine 2, a random sample of 50 resulted into an average recovery time of 98 hours with a standard deviation of 29. Assuming normality of the data, answer the following questions
a.  (7.5 pts) Do these results allow us to infer at the 5% significance level that the mean recovery time with medicine 1 is less than 95? (use table value approach)
ANSWER:

(2 pts)

	

	(2 pts)Rejection region: t < --1.677
	(2 pts)Tes	t statistic: t = -3.536
	(1 pts)Conclusion: Reject the null hypothesis. Yes






































b. (7.5 pts) Test the hypothesis that the mean recovery time with medicine 1 is not more than that of the medicine 2. (use p-value approach)



















































Q2. (15 pts)  Refer to the average recovery time problem for two types of medicines 1 and 2 as discussed in Q1. Using the same information, answer the following questions:

a) (7.5 pts)  Can we conclude at the 5% significance level that the variance of the recovery time for medicine 2 is at most 1500 hours?
 ANSWER:

	(2 pts)1500

		 1500


 	(2 pts)Rejection region: 67.505

	(2 pts)Test statistics: 27.473
(1 pts)Conclusion: Do not Reject the null hypothesis. Yes




































b) (7.5 pts) Can we conclude at the 1% significance level that the variance of the recovery time for medicine 2 is not different from that of medicine A?




















































Q3. (a)	(7.5 pts) An airline company-A wants to know the opinion of its customers regarding the food services they provide in the airline. In a survey of 100 randomly selected passengers 17 were found to be not-satisfied with their food service. Test the hypothesis that the proportion of unsatisfied passengers does not exceed 0.12. Use and apply both the table and p-value approaches and compare your decisions with the two approaches. 

(Construct the appropriate null and alternative hypotheses & use the P – value approach)
n=100, x=17, p=0.17, q=1-0.17=0.83

	

(2 pts)The hypotheses are: H0: 	HA:  

	(1 pts)Decision Rule:
Reject H0 if P-value < =0.05

	
(2 pts)The test statistic:                           

	(2 pts)P-value:  2*P(Z>1.54)=2* (0.5- 0.4382)=2*0.0618=0.1236

	(1 pts)conclusion: 
Since P-value > 0.05 we do not reject the null hypothesis. 
Based on the samples information, we conclude that the percentage of defective components is 12%.




























(b) (7.5 pts) In another competing airline company-B, a similar survey was conducted and the number of unsatisfied passengers were found to be 11 in a random sample of 100. Test the hypothesis that the proportion of unsatisfied passengers for company-A (as described in part (a)) and company-B differs by 0.10. Use the table value approach with 3% level of significance



				

		

we found the following statistics.



		


		

What conclusion can we draw at the 5% significance level?

ANSWER:

	(1 pts)Rejection region: |z| >

	(2 pts)Test statistic: 
			z = -0.36
	(1 pts)Conclusion: Don’t reject the null hypothesis




























Q4. (a)	(7.5 pts) 12.1 The following data reflect the choices of a major by a sample of size 200 incoming freshmen students.

	Increase in score 
	Number of students

	Engineering
	44

	Science
	26

	Education
	45

	Business
	60

	Arts
	25



Using significance level 0.05, is there sufficient evidence to conclude that the distribution of the major choices is not uniform?


12.1 Solution: 

H0: the distribution of the major choices is uniform
Ha: the distribution of the major choices is not uniform
                             Test            
Category     Observed  Proportion  Expected     	 Chi-Sq
Engineering        44         0.2        40         0.400
Science            26         0.2        40         4.900
Education          45         0.2        40         0.625
Business           60         0.2        40        10.000
Arts               25         0.2        40         5.625


  N  DF  Chi-Sq  P-Value
200   4   21.55    0.000
Since Chi_cal=21.55>Χ2 (α,4)= 9.487729, we reject H0.

There is a sufficient evidence to conclude that the distribution of the major choices is not uniform

(b).  A study published in the American Journal of Public Health was conducted to determine whether the use of seat belts in motor vehicles depends on ethnic status in San Diego County. A sample of 792 children treated for injuries sustained from motor vehicle accidents was obtained, and each child was classified according to (1) ethnic status (Hispanic or non-Hispanic) and (2) seat belt usage (worn or not worn) during the accident. The number of children in each category is given in the table below.

	
	Hispanic
	Non-Hispanic

	Seat belts worn
	31
	148

	Seat belts not worn
	283
	330



1. Referring to these data, can we conclude that use of seat belts in motor vehicles does not depend on ethnic status in San Diego County, using an alpha = .05 level?
1. What are the assumptions needed to perform the test in part (a)?

12.4 Solution

H0: use of seat belts in motor vehicles does not depend on ethnic status in San Diego County
Ha: use of seat belts in motor vehicles depends on ethnic status in San Diego County


	  
	Hispanic
	Non-Hispanic
	Total 
	

	Seat belts worn
	31
	148
	179
	

	E
	70.9671717
	108.032828
	 
	

	(E-O)^2/E
	22.5086442
	14.7860131
	37.29465727
	

	Seat belts not worn
	283
	330
	613
	

	E
	243.032828
	369.967172
	 
	

	(E-O)^2/E
	6.57267097
	4.31761231
	10.89028328
	

	Total 
	314
	478
	792
	

	(E-O)^2/E
	29.0813151
	19.1036254
	48.1849405
	calculated value




Df=1, alpha = .05
Χ2 (α,1)= 3.841459149

Since Χ2 _Cal > Χ2 (α,3) we reject H0.and we conclude that use of seat belts in motor vehicles depends on ethnic status in San Diego County.
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