Math 664-101, Spring, 2009                                     Name: _____________ 
 Final Exam                                                                  Student ID:______________ 

Exam is due by 6:00 p.m. May 8, 2009. Please print hard copy and slide it under my 211B office door inside suite 211, Cullimore or have it put by the math office in my mail box at Cullimore 606.

Must show all work to receive full credit. Also, the final exam must be worked out independently.  Any concrete proof of having violated the NJIT code of Academic Integrity such as having shared the final exam solution with your classmates will have consequences to your career.  

I pledge I have not violated the NJIT code of Academic Integrity _______________________

1. One hundred thirty five citizens were selected at random and were asked to state their opinion regarding U.S. foreign policy. Forty-three were opposed to the U.S. foreign policy. After several weeks, during which they received an informative newsletter, they were again asked their opinion; 37 were opposed, and 30 of these 37 were persons who originally were not opposed to the U.S. foreign policy. Is the change in numbers of people opposed to the U.S. foreign policy significant? State the null and alternate hypothesis. Use alpha = 0.01 to draw conclusion. Show any SAS program code used to solve the problem. (20 points)
2. A study sought to demonstrate that soy beans inoculated with nitrogen-fixing bacteria yield more and grow adequately without the use of expensive environmentally deleterious synthesized fertilizers. The trial was conducted under controlled conditions with uniform amount of soil. The initial hypothesis was that inoculated plants would outperform their un-inoculated counterparts. This biological assumption is based on the fact that plants need nitrogen to manufacture vital proteins and amino acids, and that nitrogen-fixing bacteria would make more of this substance available to plants, increasing their size and yield. There were 8 inoculated plants (Inoculated) and 8 un-inoculated plants (Un-inoculated).  The plant yields as measured by pod weight in grams for each plant are given in the table below.
	
	Pod Weight in grams

	Inoculated
	1.76
	1.45
	1.03
	1.53
	2.34
	1.96
	1.79
	1.21

	Un-inoculated
	0.49
	0.85
	1.00
	1.54
	1.01
	0.75
	2.11
	0.93


Perform the appropriate hypothesis test at the 1% level of significance. State the null and alternative hypotheses relevant to the problem for each test used and why that particular test was used? Give the p-value corresponding to the stated null and alternative hypothesis of relevance to this problem. Make sure all assumptions have been verified. Draw conclusion based on the most appropriate test. Show any SAS program code used to solve the problem. Use alpha = 0.01. (30 points)
3. New York Times (February 15, 1991) reported on the effects of AZT in slowing the development of AIDS symptoms. In the study, 338 veterans whose immune systems were beginning to falter after infections with the AIDS virus were randomly assigned either to receive AZT immediately or to wait until their T cells showed severe immune weakness. The table below is a 2×2×2 cross classification of veteran’s race (Z), whether AZT was given immediately (X), and whether AIDS symptoms developed (Y), with 1 = yes and 0 = no, during the 3 year study. Obtain the most parsimonious model with Y as the dependent variable and X and Z as the independent variables. Write down your final model. Interpret all your results. Show any SAS program code used to solve the problem. Use alpha = 0.01 (in options with / use alpha = 0.01). (25 points)

	                                         
	AIDS Symptoms     

	Race              
	AZT Use
	Yes
	No

	White
	Yes
	14
	93

	
	No
	32
	81

	Black
	Yes
	11
	52

	
	No
	12
	43


4. A study of raloxifene and incidence of fractures was conducted among women with evidence of osteoporosis. The women were initially divided into two groups: those with and without pre-existing fractures. The women were then randomized to raloxifene or placebo and followed for three years to determine the incidence of new vertebral fractures, with the results shown in tables below.
	Pre-existing fractures

	
	New fractures
	No new fractures 
	Total

	Raloxifene
	103
	597
	700

	Placebo
	170
	630
	800

	Total
	273
	1227
	1500

	No pre-existing fractures

	
	New fractures
	No new fractures
	Total

	Raloxifene
	34
	1466
	1500

	Placebo
	68
	1432
	1500

	Total
	102
	2898
	3000


Estimate the relative risk and odds ratio of new fractures for Raloxifene group relative to placebo group, adjusted for pre-existing factures, and show which of these are significant at alpha = 0.01 (in options with  /  use alpha = 0.01). Interpret all results. Use SAS to run the appropriate tests and justify your results.  Show any SAS program code used to solve the problem.     (25 points)






