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KING FAHD UNIVERSITY OF PETROLEUM & MINERALS 
COLLEGE OF COMPUTER SCIENCES & ENGINEERING 

COMPUTER ENGINEERING DEPARTMENT 
COE-587 – Performance Evaluation and Analysis 

CSE-642 –Computer Systems Performance 
April 24th, 2011 – Major Exam 

 
 
Student Name: 
Student Number:         
Exam Time: 90 mins 
 

• Do not open the exam book until instructed 
• Answer all questions 
• 
• Any assumptions made must be clearly stated 

All steps must be shown 

 
Question No. Max Points  

1 30  
2 20  
3 40  
4 40  

Total:     130 
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Q.1) (30 points) On the subject of the art of workload selection and workload characterization 
a) (10 points) Consider the following two sequences of data:  
X =[ 77    69    85    69    62    61], and  
Y = [72    72    70    65    52    51]. 
Compute the arithmetic mean, variance, and standard deviation for X and Y. Also compute the 
correlation among the variables X and Y, Rxy. 
b) (10 points) If it is required to perform Principal Factor Analysis (PFA) for the data in part (a), then 
specify the correlation matrix and also the characteristic equation needed to find the eigen-values and 
eigen-vectors. Note that is it NOT required to find the eigen-values and eigen-vectors
c) (10 points) What is the main purpose of the PFA? 

. 
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Q.2) (20 points) On the subject of confidence interval and its applications, answer the following 
questions: 
a) (10 points) A single experiment was repeated on two systems 40 times. System A was found to be 
superior to system B in 26 repetitions. Can we state with 99% confidence that system A is superior to 
system B. 
b) (10 points) Assuming the average of the proportion is the same that for part (a), what would be the 
needed number of repetitions to state that system A is superior to system B with 99% confidence. 
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Using the context of simple and other regression models answer the following questions: 
Q.3) (40 points) On the subject regression models: 

a) (20 points) List and briefly explain the four visual tests that can be performed to verify the simple 
linear regression. 
b) (10 points) Explain briefly the F-test and the involved quantities and degrees of freedom. How does 
this test relate to the computation of confidence intervals for the regression parameters bi? 
c) (10 points) What is referred to by transformations in the area of linear regression? Explain briefly 
how is the appropriate transformation found? 
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The results of a multiple regression based on nine observations are shown in Table below. Based on 
these results answer the following questions: 

Q.4) (40 points) On the subject regression models: 

a) (5 points) What percentage of variance is explained by the regression. 
b) (5 points) Is the regression significant at the 90% coefficient and why? Indicate the degrees of 
freedom for the corresponding F parameter. 
c) (10 points) Which variable is most significant? Why? 
d) (5 points) Which parameters are not significant at 90%? 
e) (10 points) What is the problem with this regression? 
f) (5 points) What would you try next? 
The solution must show all needed steps and calculations. 

Table 1: Results of a multiple regression analysis 

j bj sbj 

1 1.3 3.6 
2 2.7 1.8 
3 0.5 0.6 
4 5.0 8.3 

Intercept = 75.3 
Coefficient of multiple correlation = 0.95 
Standard deviation of errors = 12.0 
F-value = 14.1 
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Tables/Formulas you may need: 
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