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UNIVERSITY EXAMINATIONS
EXAMINATION FOR MAY/AUGUST 2025/2026 MASTERS OF SCIENCE IN COMPUTER SCIENCE

MRDC 9211: ADVANCED STATISTICAL METHODS FOR DATA SCIENCE 

DATE   AUGUST 2026                                                                      TIME: 2 HOURS

GENERAL INSTRUCTIONS:	
Students are NOT permitted to write on the examination question paper during examination time.
This is a closed book examination. Text book/Reference books/notes are not permitted. 

SPECIAL INSTRUCTIONS:	 
This examination paper consists of FOUR questions. Attempt Any Three Questions. 
QUESTIONS selected should be answered in answer booklet(s).  

1. PLEASE start the answer to EACH question on a NEW PAGE. 
2. Keep your phone(s) switched off at the front of the examination room.
3. Keep ALL bags and caps at the front of the examination room and DO NOT refer to ANY unauthorized material during the course of the examination.
4. ALWAYS show your working.
5. Marks indicated in parenthesis i.e. [ ] will be awarded for clear and logical answers.
6. Write your REGISTRATION No. clearly on the answer booklet(s).
7. For the Questions, write the number of the question on the answer booklet cover page in the order you answered them.  
8. DO NOT use your PHONE as a CALCULATOR.
9. YOU are ONLY ALLOWED to leave the exam room 1 hour to the end of the Exam.
10. DO NOT write on the QUESTION PAPER. Use the back of your BOOKLET for any calculations or rough work.
11. 

QUESTION ONE (TWENTY MARKS)
1.  Describe the four components of time series.			[4 Marks]

1. The quarterly sales Utawala stores were recorded over the past four years. The figures tens of millions were as shown below.

	Year
	Quarter
	Sales in tens of Millions of Shillings

	2022



2023



2024



2025
	1
2
3
4
1
2
3
4
1
2
3
4
1
2
3
4
	18
33
25
41
22
20
36
33
27
38
44
52
31
26
29
45



i). Compute the 4-point moving average. 			[6 Marks]
ii). Compute the average seasonal index for each quarter assuming an additive model.								[6 Marks]
iii). Deseasonalize the data for year 2025.				[4 Marks]


QUESTION TWO (TWENTY MARKS)

[a]. (i).	 What is the goal of descriptive determinant analysis? 		[2 Marks]
(ii). Define discriminant function.					[2 Marks]

[b]. A number of patients with bronchus cancer were treated with ascorbate and compared with matched patients who received no ascorbate (Cameron and Pauling 1978). The data are given in the table below. The variables measured were,
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 Compare  and  with   and  using a paired comparison -test where  .							[16 Marks]

QUESTION THREE (TWENTY MARKS)
[a]. Differentiate between;
i). An estimator and an estimate.					[2 Marks]
ii). Probabilistic sampling and non-probabilistic sampling.	[2 Marks]

[b]. An optician operating an eye clinic for one day conducted some test on patients eye sight with the following results (the results were either success or failure)

Patient 		Outcome	
1. Failed		(F1)
2. Successful 	(S2)
3. Successful	(S3)
4. Failed		(F4)
5. Failed		(F5)
6. Failed		(F6)
i). Write down all possible samples of size two of these results and their respective proportion of success. 				[4 Marks]
ii). Determine the population proportion of success (good eye sight) and mean of sample proportions from (i) above and comment on your results. 								[3 Marks]
iii). Determine the standard error of the proportion of those who have good eye sight.							[2 Marks]
[c]. A biologist was in the process of preparing a fumigant (chemical) for beetles in an agricultural field but was not sure the total amount of fumigants to use, which was supposed to be pegged on the number of beetles in the field. An analyst advice the biologist to subdivide the land into 100 equal units and then select  of the  units and count the number of beetles in the said unit, this resulted into the following data: 234, 256, 128, 245, 211, 240, 202, 267.

i). Compute the sample mean of the selected units.		[1 Mark]
ii). Determine sample variance the selected units.		[2 Marks]
iii). Estimate the population total.					[1 Mark]
iv). [bookmark: _GoBack]Determine an approximate 95% confidence interval for the population mean .							[3 Marks]

QUESTION FOUR (TWENTY MARKS)
[a]. Let the data matrix for a random sample of size  from a bivariate normal population be 


Evaluate the observed  for  where 
								[8 Marks]
[b]. An analyst wishes to estimate the president’s rating in the wake of Ebola Virus handling in Kenya with an margin of error of 3% with 95% confidence how many people should be sampled by use of;
i). educated guess if currently the rating of the president is at 22%. 
[3 Marks]
ii). conservative approach.					[3 Marks]

[c].  The following data shows the number of shares outstanding for ABC Holdings for the nine quarters of the data. the data are reported in thousands of shares. Calculate the quarterly weighted moving average (apply weighs 0.1, 0.2, 0.3 and 0.4).

	Quarter

	Shares

	31.03.2024
30.06.2024
30.09.2024
31.12.2024
31.03.2025
30.06.2025
30.09.2025
31.12.2025
31.03.2026
	28766
30057
31336
33240
34610
35102
35308
34203
34386


[6 Marks]
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y1, x1 = survival time (days) from date of first hospital admission,

y2, x2 = survival time from date of untreatability.
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Ascorbate Patients Matched Controls
pat 2 X1 X2
81 74 72 33

461 423 134 18
20 16 84 20
450 450 98 58
246 87 48 13
166 115 142 49
63 50 113 38
64 50 90 24
155 113 30 18




