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UNIVERSITY EXAMINATIONS
EXAMINATION FOR MAY/AUGUST 2024/2025 FOR BACHELOR OF SCIENCE IN COMPUTER SCIENCE

RCS 404: STATISTICAL METHODS

DATE   5th DECEMBER 2024	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 ONE (THIRTY MARKS)

[a]. Suppose that the time taken by a recruitment committee to interview a data scientist is a random variable , with a distribution of the form 



i). Show that  is a density function.				[3 Marks]
ii). Find the probability that it takes more than five minutes for a candidate to finish the interview.							[2 Marks]


[b]. i). Differentiate between confidence coefficient from confidence interval as used in theory of estimation. 							[2 Marks]

ii). According to the Creative Group of Companies (a research group), the probability of being a victim of violating traffic lights in the streets of Nairobi while walking is less than 0.01. Supposed that in a random sample of 200 residents of Nairobi, 3 were victims of traffic rules. Estimate the true proportion of residents who were victims of violating traffic rules using a 95 % confidence interval. 		[5 Marks]

[c]. Total annual sales of text books in data science are normally distributed. Forty five percent of the times, sales are above 671, 000 copies and ten percent of the time sales are above 712, 000 copies. Find the mean and standard deviation of the annual sales.
[6 Marks]
[d]. In a multiple-choice test, there are ten questions and for each question there is a choice of five possible answers, of which one choice is the correct one. If a student simply guesses at each answer, what is the
i). The probability distribution of the correct answers?		[2 Marks]
ii). The probability of at least two answers being correct?	[3 Marks]
iii). The probability that between two and five answers are correct?	
[2 Marks]	
iv). The expected number of correct guesses? 			[1 Mark]

[e]. The owner of an internet service provider (ISP) company makes bids on contracts that if awarded, the company will make a profit of Kshs. 400,000. The company describes the probability distribution of the number of contracts  that the company is awarded per year are as in the table below.


	
	2
	3
	4
	5
	6

	
	0.05
	0.15
	0.20
	0.35
	0.25



i). Determine the expected number of contacts that will be awarded in a year. 										[1 Mark]
ii). What is the expected profit for the ISP?			[1 Mark]
iii). Determine the standard deviation of the distribution of the number of contracts awarded per year. 					[2 Marks]


SECTION B

QUESTION TWO (TWENTY MARKS)

[a]. A population consists of four customers for a certain VPN safe network. Suppose that they are in the same banking facility and their deposits per day in thousands of Kenya shillings are; 320, 330, 336, 340 respectively.


i). Write down all possible samples of size two of these results that can be selected randomly from this population if sampling is done with replacement. 							[3 Marks]
ii). Compute the mean of each sample from (i) above and tabulate the sampling distribution of the sample means. 				[2 Marks]
iii). Find the mean of means (grand mean) and the population mean. Comment on your results.						[3 Marks]
iv). Determine the standard error of (i) above. 			[4 Marks]

[b]. Let Y be a continuous random variable with a uniform distribution having a mean of 1 and a variance of 4/3. What is P(Y<0)? 					[4 Marks]

[c]. Suppose that customers arrive at Riara university cafeteria in accordance with a Poisson Process with a rate of  per hour. Determine the probability that a waiter operating in this cafeteria for two hours will
i). Receive no customers.						[2 Marks]
ii). Will receive at least two customers in the first 30 minutes.	[2 Marks]


QUESTION THREE (TWENTY MARKS)

[a]. Differentiate between type I error and type II error as used in test of hypothesis. 
[2 Marks]
[b]. A random sample of eligible voters in four counties produced the following results for two competing candidates; 

	
	W
	X
	Y
	Z

	Candidate A
	80
	75
	55
	40

	Candidate A
	40
	50
	30
	15

	Undecided
	30
	40
	25
	20



At 5 % level of significance, test the null hypothesis that the distribution of the true proportion of votes falling in the three categories is the same for all four counties.
[18 Marks]

QUESTION FOUR (TWENTY MARKS)

[a]. A chemical engineer collected 20 soil samples for analysis in order to advice on whether a road should be constructed along a given terrain. The engineer was not sure which test to use either a t or z test, again he was not sure determining the best level of significance among the options of  and .

i). Which is the most suitable test statistic for this analysis? Give reasons to support your decision? 						[2 Marks]
ii). What id the best level of significance should he consider? Give reasons.
[2 Marks]
[b]. The proprietor of a cafeteria popular with students at the nearby university was overheard to say that on average, female students spend less than the male students at his cafeteria. Challenged to support his claim by a statistician occupying his usual place at the far end of the cafeteria, the book keeper recorded the expenditures of 10 females and 10 males’ customers. The data was in hundreds of Kshs as below.


	Female
	3.15
	8.17
	3.42
	2.02
	2.42
	3.72
	2.12
	5.72
	4.87
	5.12

	Male
	5.83
	6.49
	4/45
	5.12
	9.02
	9.73
	5.42
	6.43
	8.79
	8.89



Test the claim at  level of significance. (Show all your working) 	[16 Marks]


QUESTION FIVE (TWENTY MARKS)

The following data shows frequency (MHz) denoted by  and output (Watts) denoted by for a certain laser configuration generated from and investigative experiment. 

𝑥: 	60 	63 	77 	100 	125 	157 	186 	222	 
𝑦: 	16 	17 	19 	21 	22 	20 	15	5 	 

Required;

i). Determine the equation of the regression of  on  and interpret your coefficients.
[14 Marks] 
ii). The moment correlation coefficient. 					[4 Marks] 
iii). The value of  when . 					[2 Marks] 
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