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UNIVERSITY EXAMINATIONS
EXAMINATION FOR JANUARY/APRIL 2025/2026 FOR BACHELOR OF SCIENCE IN COMPUTER SCIENCE

RBCS 7421: STATISTICAL METHODS

DATE 15th APRIL 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 Questions in Section A followed by section B.
Answer Question 1 and any Other Two questions.
QUESTIONS in ALL Sections 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. 

SECTION A (COMPULSORY)

QUESTION 1 (THIRTY MARKS)

[a]. Describe the following terms as used in hypothesis testing

i). Critical value.				 			[1 Mark]
ii). Level of significance.			 			[1 Mark]
iii). Type I error.				 			[1 Mark]
iv). Type II error				 			[1 Mark]

[b]. Consider an investment whose return is normally distributed with mean 10 % and standard deviation 5 %.
i). Determine the probability of losing money.	 		[2 Marks]
ii). Find the probability of losing money if the standard deviation is now 10 %.								[2 Marks]
iii). Determine the mean and variance if the probability that the loss is more than Kshs. 10,000 is 85 % and the probability that the loss is more than Kshs, 15,000 is 90 %.						[4 Marks]

[c]. A tobacco company advertised that the average nicotine content of its cigarettes is 14 Milligrams. A consumer protection agency wants to determine whether the average nicotine content is in fact greater than 14 mg. a random sample of 300 cigarettes of the company yielded an average nicotine content of 14.6 with a standard deviation of 3.8 mg.

i). State the hypothesis being tested.	 			[1 Mark]
ii). Test the hypothesis at 5 % level of significance and comment on your results.					 			[4 Marks]

[d]. In the last election a county representative received 52 % of the votes cast. One year after the elections, the representative organized a survey that asked a random sample of300 people whether they would vote for him in the next election. If we assume that his popularity has not changed, what is the probability that more than half of the sample would vote for him?				[6 Marks]

[e]. An airline wants to evaluate the depth perception of its pilots over the age of 50 years. A random sample of sixteen airline pilots over the age of 50 years are asked to judge the distance between two markers placed 20 meters apart at the opposite end of the testing laboratory. The sampled data listed below are the pilots’ error (recorded in meters) in judging the distance

0.7	2.4	.9	2.6	2.4	1.9	2.2	1.7
2.3 	2.5	2.3	1.8	2.0	2.2	1.6	2.5

Use the sampled data to find the 95 % confidence interval for the population average error in depth perception for the pilots over the age of 50 years (assume the sample came from a normal Population).				[7 Marks]
						
QUESTION TWO (TWENTY MARKS)

[a]. The numbers of users of an automatic banking machine is Poisson distributed. The mean of users per a five-minute interval is 1.5. Find the probabilities of the following events.

i). No users in the next 5 minutes.				[2 Marks]
ii). 5 or more users in the next 15 minutes.			[3 Marks]
iii). 3 or more users in the next 10 minutes. 			[3 Marks] 
						
[b]. Many people who own digital cameras prefer to have their pictures printed. In a survey to determine spending patterns, a random sample of 8 digital camera owners and 8 standard camera owners were surveyed and asked whether they printed in the past month. The results were tabulated as below;

	Digital 
	15
	12
	23
	31
	20
	14
	12
	19

	Standard
	0
	24
	36
	24
	0
	48
	0
	0



i). Which is the most suitable test to test whether the two groups differ in number of pictures that are printed? Why?			[2 Marks]
ii). Find the test statistic for the test you chose in (i) above.	[8 Marks]
iii). State the 95 % confidence interval for the difference in the number of pictures taken by the two samples of owners.			[2 Marks] 


QUESTION THREE (TWENTY MARKS)

[a]. State and discuss briefly the qualities of a good estimator.		[8 Marks]

[b]. The MBA program is experiencing problems scheduling their courses. The demand for the programs optional courses and Majors is quite variable one year to the next. In one year students seem to incline to marketing courses and in other years accounting or finance. In desperation the dean school of business turns for your assistance. You believe that the problem may be the variability in academic background of the students and that the undergraduate degree affects the choice of major. As a start you took random samples of the last years MBA students and recorded the undergraduate degree and the major selected in the graduate program. The results are as summarized below.

	
MBA Major
	Undergraduate degree

	
	BA
	BSc
	BSc-IT
	Others

	Accounting
	31
	8
	12
	10

	Finance
	13
	16
	10
	5

	Marketing
	16
	7
	17
	7




i). Construct a table of observed and expected frequencies.	[6 Marks]
ii). Compute the chi-square test statistic.				[2 Marks]
iii). State the hypothesis to be tested.				[2 Marks]
iv). At 5 % level of significance should the null hypothesis be rejected?
								[2 Marks]

QUESTION FOUR (TWENTY MARKS)

[a]. Despite some controversies, scientists generally agree that higher fiber cereals reduce likelihood of various forms of cancer. In an investigation the following summarized results were obtained.

	Consumers of high fiber cereals
	Non-Consumers of high fiber cereals

	Variance                       4103
	Variance                   10670

	Sample size                      43
	Sample size                   107



i). Test whether the difference between the two-sample variance appear to indicate that the population variances differ at 5 % level of significance. 
[4 Marks]
ii). Find the confidence interval of the ratio of the variances in (i) above.									[2 Marks]

[b]. A psychologist wished to compare three methods of teaching to measure the reception level by students in Riara University using a set standard test measurement procedure (HLT) where a high score indicates better performance the psychologists used 24 students and collected the following data

METHOD 1		METHOD 2		METHOD 3
	96			77			66
	79			76			73
	91			74			69
	85			73			66
	83			78			77
	91			71			73
	82			80			71
	87			74			70

i). Find the variance within each sample.			[6 Marks]
ii). Find the variance between the samples.			[2   Marks]
iii). Write the ANOVA table.					[2 Marks]
iv). State the hypothesis to be tested.				[2 Marks]
v). Perform the test at 5 % level of significance and comment on your results
[2 Marks]


QUESTION FIVE (TWENTY MARKS)
 
1. (i). 	Differentiate between a t-test and an F-test as used in regression analysis
[2 Marks]
(ii).	Differentiate between a Maximum likelihood estimator and a Least square
estimator. 							[2 Marks]

1. Raw materials used in production of a synthetic fibre is stored in a place that has no humidity control. Measurements of relative humidity and moisture content of samples of raw materials (both in percentage) on 12 days yielded the following results;
Humidity		Moisture content
46			12
53			14
37			11
42			13
34			10
28			8
60			17
44			12
41			10
48			15
33			9
49			13
 
 
1. Fit a least square line that will enable us predict the moisture content in terms of relative humidity.								[5 Marks]
1. What is the estimated variance? 						[3 Marks]
1. What assumptions did you make in (i) above?				[3 Marks]
1. Test the hypothesis that the slope is zero at [image: ].			[3 Marks]
1. Obtain the 95 % confidence interval for the mean response. 		[2 Marks]
[bookmark: _GoBack]
5

1 of 5

image1.jpeg
Riaraly

University




image2.jpeg
a =0.05




