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KNOWLEDGE FOR SUSTAINABLE INNOVATION ENTERPRISE
 


UNIVERSITY EXAMINATIONS
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FIRST YEAR FIRST SEMESTER
FOR THE DEGREE OF DOCTOR OF PHILOSOPHY IN PROCUREMENT AND SUPPLY CHAIN MANAGEMENT


BMS 912 ADVANCED STATISTICS




DATE: DECEMBER 2024						TIME: 3 HOURS

INSTRUCTIONS TO CANDIDATES
Answer Question ONE (compulsory) and ANY OTHER THREE questions 
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QUESTION ONE
a) Table 1.7 shows data for seven colleges and universities. The endowment (in billions of dollars) and the percentage of applicants admitted are shown (USA Today, February 3, 2008). The state each school is located in, the campus setting, and the NCAA Division for varsity teams were obtained from the National Center of Education Statistics website, February 22, 2008.

Table 1.7: Data for seven colleges and Universities
	School
	State
	Campus setting
	Endowment     ($ billions)
	% Applicants Admitted
	NCAA Division

	Amherst College
	Massachusetts
	Town: Fringe
	1.7
	18
	III

	Duke
	North Carolina
	City: Midsize
	5.9
	21
	I -A

	Harvard University
	Massachusetts
	City: Midsize
	34.6
	9
	I -AA

	Swarthmore college
	Pennsylvania
	Suburb: Large
	1.4
	18
	III

	University of Pennsylvania
	Pennsylvania
	City: Large
	6.6
	18
	I -AA

	Williams College
	Massachusetts
	Town: Fringe
	1.9
	18
	III

	Yale University
	Connecticut
	City: Midsize
	22.5
	9
	I -AA



Required: 
i) How many elements are in the data set? 			(1 mark)
ii) How many variables are in the data set? 			(1 mark)
iii) Which of the variables are categorical and which are quantitative? 										(2 marks)
iv) Compute the average percentage of applicants admitted. 												(2 marks)
v) What percentage of the schools have NCAA Division III varsity teams? 								(2 marks)

b) The Ritz-Carlton Hotel used a customer opinion questionnaire to obtain performance data about its dining and entertainment services (The Ritz-Carlton Hotel, Naples, Florida, February 2006). Customers were asked to rate six factors: Welcome, Service, Food, Menu Appeal, Atmosphere, and Overall Experience. Data were recorded for each factor with 1 for Fair, 2 for Average, 3 for Good, and 4 for Excellent. 
Required:
i) The customer responses provided data for six variables. Are the variables categorical or quantitative? 				(2 marks)
ii) What measurement scale is used?				(2 marks)

c) An online BusinessWeek subscriber study collected data from a sample of 2861 subscribers. Fifty-nine percent of the respondents indicated an annual income of Kshs.75, 000 or more, and 50% reported having a bank credit card.

Required 
i. What is the population of interest in this study? 		              (1 mark)
ii. Does this study involve cross-sectional or time series data?       (1 mark)
iii. Describe any statistical inferences BusinessWeek might make on the basis of the survey 						                        (3 marks)

d) A survey of 430 business travellers found 155 business travellers used a travel agent to make the travel arrangements (USA Today, November 20, 2003). 

Required:
i) Develop a descriptive statistic that can be used to estimate the percentage of all business travellers who use a travel agent to make travel arrangements.    							(4 marks)

ii) The survey reported that the most frequent way business travellers make travel arrangements is by using an online travel site. If 44% of business travellers surveyed made their arrangements this way, how many of the 430 business travellers used an online travel site?   		(2 marks)

iii) Are the data on how travel arrangements are made categorical or quantitative? 								(1 marks)
	(Total 24 marks)

QUESTION TWO
a) Discuss the application of the following concepts in statistics:
i) Skewness and kurtosis                                                        (2 marks)
ii) Standard deviation and coefficient of variation                  (2 marks) 
iii) Product moment coefficient of correlation                         (2 marks)
iv) Coefficient of determination                                               (2 marks)

b) The following result of a multi regression analysis was extracted from a statistical software for a research model of 
	
	Beta
	t
	Sig.

	
	
	258
	5.310
	.000

	
	
	.341
	5.609
	.003

	
	
	.267
	3.494
	.001








Required:
i) Interpret the multiple regression results in line with the relationship between the variables; Y, X1 and X2 in the research model (2 marks)
ii) Interpret the results in terms of the following hypothesis
a) There is no relationship between Y and X1		(1 mark)
b) There is no relationship between Y and X2		(1 mark)
          							                     (Total: 12 marks)
[bookmark: _GoBack]
QUESTION THREE
A panel of economists provided forecasts of the Kenya economy for the first six months of 2025. The percent changes in the gross domestic product (GDP) forecasted by 30 economists are as follows. 

2.6 	3.1 	2.3 	2.7 	3.4 	0.9 	2.6 	2.8 	2.0 	2.4 	
2.7 	2.7 	2.7 	2.9 	3.1 	2.8 	1.7 	2.3 	2.8 	3.5 	
0.4 	2.5 	2.2 	1.9 	1.8 	1.1 	2.0 	2.1 	2.5 	0.5 

Required:
i) Compute the range, mean, median, and mode. 		(8 marks)
ii) Did the economists provide an optimistic or pessimistic outlook for the Kenya economy? Discuss. 					(4 marks)
                                                                      		(Total:  12 marks)

QUESTION FOUR
Scores turned in by an amateur golfer at the Muthaiga Golf Course in Nairobi, Kenya, during 2024 and 2025 are as follows: 

2025 Season: 	74	78	79	77	75	73	75	77
2025 Season: 	71	70 	75 	77 	85 	80 	71 	79 

Required: 
i) Use the mean and standard deviation to evaluate the golfer’s performance over the two-year period. 						(6 marks)
ii) What is the primary difference in performance between 2024 and 2025?  											(4 marks)
iii) What improvement, if any, can be seen in the 2025 scores? 	(2 marks)
      (Total:  12 marks)
QUESTION FIVE
Nation Media Research provides two measures of the television viewing audience: a television program rating, which is the percentage of households with televisions watching a program, and a television program share, which is the percentage of households watching a program among those with televisions in use. 

The following data show the Nation television ratings and share data for the Major League Football League Series over a nine-year period. 

Rating 	19 	17 	17 	14 	16 	12 	15 	12 	13
Share 		32 	28 	29 	24 	26 	20 	24 	20 	22 

Required:
i) What is the relationship between rating and share? Explain. 	(5 marks)
ii) Compute and interpret the sample covariance. 			(3 marks)
iii) Compute the sample correlation coefficient. What does this value tell us about the relationship between rating and share?			(4 marks)
										(Total: 12 marks)


QUESTION SIX
a) Explain the meaning of following as used in quantitative research:
i) Bivariate and multivariate variable			(2 marks)
ii) Analysis of variance (ANOVA)				(2 marks)

b) A production line operation is designed to fill cartons with laundry detergent to a mean weight of 32 ounces. A sample of cartons is periodically selected and weighed to deter mine whether underfilling or overfilling is occurring. If the sample data lead to a conclusion of underfilling or overfilling, the production line will be shut down and adjusted to obtain proper filling. 

Required:
i) Formulate the null and alternative hypotheses that will help in deciding whether to shut down and adjust the production line. 		(4 marks)
ii) Comment on the conclusion and the decision when H0 cannot be rejected. 
(2 marks)
iii) Comment on the conclusion and the decision when H0 can be rejected.
(2 marks)
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