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NOTE:  Q.1 is compulsory, attempt any four questions from the remaining. All questions carry equal marks

Question # 1:   Mark the following as True or False
a. Quantitative data cannot be analyzed though statistical techniques.

b. Median and second quartile are one and the same think.

c. Interquartile range is a measure of variation.

d. SPSS stands for Statistical Package for Science Students.
e. A hierarchical or nested experimental design can be used only when all the factors are either fixed or random but cannot be used for a combination of random and fixed factors.
f. We cannot have replications in a fractional factorial design. Questionnaires are usually analyzed through full factorial designs.
g. If there are three factors in a study and each factor has three levels, the minimum possible observations for a full factorial design will be 8.

h. We give data on two variables X and Y to two individuals.  One individual regresses Y on X while the other regresses X on Y.  The two regression equations are not necessarily the same.

i. We cannot analyze the data acquired through questionnaires through Nested Designs.

j. If we want to study the effect of a single variable on a variable of interest, we cannot block more than one nuisance variables.

k. Replicationsin an experiment lead to higher degrees of freedom and hence more reliable results.

l. Sum of squares is the ratio of Mean Square and the degrees of freedom.

m. Computed F-statistic is the ratio of (1) sum of squares of treatment and (2) sum of squares of error. 

n. Median is always one of the readings of the data being analyzed.

Question # 2 Fill in the blanks in the following parts.
a. In a single factor problem with five levels and four replications per level, the degrees of freedom for the treatment are _______ while the degrees of freedom for error are ___________.

b. In a single factor problem, there are 7 replications of level 1, 5 replications of level 2 and 3 replications of level 3.  The total number of observations will be _______, the treatment dof are __________ while the error dof are ___________.

c. We use pooled variance if the variances of individual groups are ____ .

d. When we want to prove a statement, we place that as _________ hypothesis (null / alternative/design/expected).

Question # 3:The effect of temperature on the yield of a process was being studied.  Four temperature settings (10, 20, 30 and 40 oC) were chosen and yield recorded.  One way ANoVA was performed using Minitab and the output alongwith four graphs is placed below.
Source  
DF      SS      
MS      
F      

P

Temp     
3  5490.4  1830.1  
34.38  

0.000

Error   

16 
851.6    53.2

Total   

19  6342.0

S = 7.296   R-Sq = 86.57%   R-Sq(adj) = 84.05%




Individual 95% CIs For Mean Based on




Pooled StDev

Level  
N    
Mean  

StDev  ---+---------+---------+---------+------

10     
4  
91.750  
3.096                          
 (---*---)

20     
6  
67.500  
5.505                (--*--)

30     
2  
44.500 
6.364  (----*-----)

40     
8  
49.875  
9.493       (--*--)




 ---+---------+---------+---------+------

40        60        80       100

Pooled StDev = 7.296
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a. State whether it was a balanced or unbalanced design?

b. What was the total number of readings (observations taken)?

c. What do you conclude from the four plots/graphs?

d. What is the pooled variance?

e. Formulate a hypothesis about the effect of temperature on the yield?

f. Do you accept or reject the formulated hypothesis?

g. If the objective is to maximize yield, which temperature setting would you recommend?

Question No 4: Four different designs for digital circuit were studied in order to compare the amount of noise present.  The Minitab output is produced below.

a. Is the amount of noise same for all four designs?

b. Estimate all possible differences between pairs of means and apply Duncan’s multiple range test.  Comment.  Duncan’s Table is provided overleaf.

c. Which circuit design would you choose if low noise is desired?

d. Would you recommend transformation of the data? Why?

Source  DF     SS    MS      F      P

Design   3   8850  2950  16.69  0.000

Error   15   2652   177

Total   18  11503

Level  N   Mean

1      5  18.80

2      4  67.50

3      6  44.67

4      4  75.50

Pooled StDev = 13.30


Question No 6 (50 Marks): The following table provides for analysis.

	Factor A
	Factor  B

	
	-1
	1

	-1
	10
	13
	12
	25
	28
	23

	1
	34
	31
	40
	18
	22
	30


a. Compute the average yield at each setting.

b. State the number of replications.

c. Is it a Nested design, full factorial or fractional factorial design?

d. Comment on the significance of the effects,

e. If the fitted model is 
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, compute the fitted values at the four settings.

f. Which factor do you think is least significant?

Question No 6:   An experiment was run to study the effect of five variables (A,B,C,D, E) on the outcome required.  Each variable had two levels reflected as -1 and +1 under the respective column in the table below.  The other columns show the Interaction terms.One such column is already filled.

	Run
	A
	B
	C
	D
	E
	AB
	AC
	AD
	BC
	BD
	CD
	ABC 
	ABD
	ACD
	BCD
	ABCD

	1
	-1
	-1
	-1
	-1
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1

	2
	1
	-1
	-1
	-1
	-1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	-1

	3
	-1
	1
	-1
	-1
	-1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	-1

	4
	1
	1
	-1
	-1
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1

	5
	-1
	-1
	1
	-1
	-1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	-1

	6
	1
	-1
	1
	-1
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1

	7
	-1
	1
	1
	-1
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1

	8
	1
	1
	1
	-1
	-1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	-1

	9
	-1
	-1
	-1
	1
	-1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	-1

	10
	1
	-1
	-1
	1
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1

	11
	-1
	1
	-1
	1
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1

	12
	1
	1
	-1
	1
	-1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	-1

	13
	-1
	-1
	1
	1
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1

	14
	1
	-1
	1
	1
	-1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	-1

	15
	-1
	1
	1
	1
	-1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	-1

	16
	1
	1
	-1
	1
	-1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	-1


a. What is the minimum number of observations required for a full factorial design?

b. What do you term this design with observations at sixteen different settings?

c. Fill in the blank columns of the table.

d. What do you think are the confounding expressions?

Question # 8:   Attempt any three of the following:

a. What is the purpose of conducting screening experiments?

b. How do we achieve randomization in experiments?

c. What do we do if the residuals do not follow Normal Distribution or id their variance is not constant?

d. Why is order of taking observations in an experiment important?

e. Where do we use chi-square goodness of fit test?

Sarhad University, Peshawar


(Distance Education) 








Examination:	Final, Fall - 2016


Total Marks:	70, Passing Marks (35)





Paper		: Advance Research Methods in Business - RES580 


Time Allowed: 3 hours


























� EMBED MtbGraph.Document ���





� EMBED MtbGraph.Document ���








Advance Research Methods in Business - RES580 (B)-Fall - 2016              

       Page 1 of 4

_1549278166

_1549278167.unknown

_1549278164

_1549278165

