Department of Mathematics and Statistics KFUPM
MATH 560 Final Exam     				            Time: 2 and 1/2 hours 

Name:  -------------------------------------------------ID: --------------------------------------   
Q1. (20 points).
Log into your Blackboard account and complete this question there and submit it online.
You have only 30 minutes for this question, after this allocated time you will be automatically 
logged out, so be fast in completing it.       			                                             

Q2. (5 points) 
Prove that Mean Square Error is an unbiased estimator of population variance. (You may choose any design of your own choice). 						                                                                                      






Q3. (10 points). 
A fisheries researcher wishes to test for a difference in mean weights of a single species of fish caught by fishermen in three different lakes in Nova Scotia. The significance level for the test will be 0.05. The following is the partial ANOVA table.
[image: ] Do the following for this experimental study:
a). State the null and alternative hypotheses for this analysis.



b). Report the calculated value of the test statistic.



c). Report the critical value of the test statistic.



d). Using Critical region approach, draw appropriate conclusions.  




e). Do we need multiple comparisons in this study? Why or why not? 







Q4. (10 points).
The following is an experimental data obtained on three treatments using six blocks. No assumptions are made about the population distributions or variances of the sample data below. The test question is: Are the medians of the treatments equal? The significance level for the test will be 0.01.
[image: nar010-1.jpg]

a). State your hypotheses. is the calculated value of the test statistic?



b). Mention the name of an appropriate test for this analysis.


c). What is the calculated value of the test statistic?



d). What is the p-value of your test?




e). Is your test more efficient or more practical in real situations? Explain. 







Q5. (10 points).
A study to examine the effect of lighting type and assembly method on the productivity of workers on a production line for electronic circuit boards produced the following results.

[image: nar010-1.jpg]

Test the significance of interaction term. State your hypotheses clearly and draw appropriate conclusions for future experiments of this type. The significance level for the test will be 0.07.




Q6. (10 points).
To simplify production scheduling, an industrial engineer is studying the possibility of assigning one time standard to a particular class of jobs, believing that differences between jobs is negligible.  To see if this simplification is possible, six jobs are randomly selected.  Each job is given to a different group of three operators.  Each operator completes the job twice at different times during the week, and the following results are obtained.  What are your conclusions about the use of a common time standard for all jobs in this class?  What value would you use for the standard?
	
	Operator 1
	
	Operator 2
	
	Operator 3

	Job
	1
	2
	
	1
	2
	
	1
	2

	1
	158.3
	159.4
	
	159.2
	159.6
	
	158.9
	157.8

	2
	154.6
	154.9
	
	157.7
	156.8
	
	154.8
	156.3

	3
	162.5
	162.6
	
	161.0
	158.9
	
	160.5
	159.5

	4
	160.0
	158.7
	
	157.5
	158.9
	
	161.1
	158.5

	5
	156.3
	158.1
	
	158.3
	156.9
	
	157.7
	156.9

	6
	163.7
	161.0
	
	162.3
	160.3
	
	162.6
	161.8




Q7. (5 points).
Show the confound of a 25 factorial deign into 2 blocks using ABCD as confounding effects. Also provide the alias structure if a half fraction is used for the analysis purposes.


Q8. (10 points).The brake horsepower developed by an automobile engine on a dynamometer is thought to be a function of the engine speed in revolutions per minute (rpm), the road octane number of the fuel, and the engine compression.  An experiment is run in the laboratory and the data that follow are collected.

	Brake Horsepower
	rpm
	Road Octane Number
	Compression

	225
	2000
	90
	100

	212
	1800
	94
	95

	229
	2400
	88
	110

	222
	1900
	91
	96

	219
	1600
	86
	100

	278
	2500
	96
	110

	246
	3000
	94
	98

	237
	3200
	90
	100

	233
	2800
	88
	105

	224
	3400
	86
	97

	223
	1800
	90
	100

	230
	2500
	89
	104



(a) Fit a multiple linear regression model to the data

Regression Line: -----------------------------------------------------------------------------------

 (b)	Test for significance of regression.  What conclusions can you draw?
Hypotheses: 
H0:
H1: 

ANOVA TABLE









Conclusions:------------------------------------------------------------------------------------------------


----------------------------------------------------------------------------------------------------------------


c). Analyze the residuals from the regression model and comment on assumptions of regression model. 
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