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UNIVERSITY EXAMINATIONS
EXAMINATION FOR SEPTEMBER/DECEMBER 2025/2026 FOR BACHELOR OF SCIENCE IN COMPUTER SCIENCE

RBCS 7421: STATISTICAL METHODS

[bookmark: _GoBack]DATE: 11TH DECEMBER 2025	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]. A machine produces capacitors form computer motherboards which have a standard deviation of 1.6 cm in length. A random sample of 64 capacitors are selected from the output and this sample has a mean length of 90 cm. The customer will reject a capacitor if it is either less than 88 cm or more than 92 cm in length.

i). Compute the 95 % confidence interval for the true mean length of all capacitors produce in the production line.					[3 Marks]
ii). Does the 95 % confidence interval ensure acceptability by the customer?											[1 Mark]
[b]. A test was conducted in Statistical Methods unit offered to a day program (Group A) and an evening program (Group B) students by the same lecturer.  Group A consist of 70 students while Group B consist of 60 students. the marks scored by the students and their statistics as below for the two group

Group A				Group B
					
				
  		

Is the performance of group A better than that of group B? (take )
										[7 Marks]
[c]. If on average six customers arrive every two minutes at a bank during the busy working hours. 

i). What is the probability that exactly four customers arrive in a given minute?										[2 Marks]
ii). What is the probability that more than three customers will arrive in a given minute?					 			[3 Marks]

[d]. The number of trucks arriving hourly at a warehouse facility has been found to follow the probability distribution.

where  is a constant.
i). Determine the value of . 			[2 Marks]
ii). Compute the probability that .	[2 Marks]
iii). Determine the expected value of value .		[2 Marks]
iv). Computed the standard deviation of .		[2 Marks]

[e]. A market analyst decides to gauge the success of advertisement of a new product by sending out marketers with product on four outings. Marketer Z sold out the following number of products 50, 60, 75 and 80. The analyst decided to gauge the success of all marketers by randomly selecting a sample of two of the products sold on the four outings by marketer Z. Assuming sampling without replacement;
i). Construct the sampling distribution of marketer Z and compute the grand mean.										[3 Marks]
ii). Find the standard error in (i) above and interpret your results	[3 Marks]




SECTION B 


QUESTION TWO (TWENTY MARKS)

[a]. Differentiate between,
i). probability sampling and non-probability sampling.	 	[2 Marks]
ii). simple random sampling and stratified random sampling.	[2 Marks]
[b]. The mean weigh of a morning breakfast cereal pack is 0.295 Kg with a standard deviation of 0.025 Kg. The random variable weight of the pack follows a normal distribution.
i). What is the probability that the pack weighs less than 0.280 Kgs?											[2 Marks]
ii). What is the probability that the pack weighs more than 0.350 Kgs?  											[2 Marks]
iii). What is the probability that the pack weighs of the pack is between 0.260 Kgs and 0.340 Kgs?  							[2 Marks]

[c]. A consumer marketing group desired to examine whether supermarkets chains operating in a city differ in the ‘out of stock’ levels for advertised category of specific goods (discounted goods). The group identified the relevant variables as percentage of items advertised not in stock. The following table provides data collected from the three supermarket chains in the city.


Chain I		Chain II		Chain III
15			10			17
14			14			12
20			9			14
15			10			15
16			11			12
The marketing group would like to know whether there is a significant difference among the three chains with regard to the mean percentage ‘out of stock’ advertised category of discounted goods. Using analysis of variance (ANOVA) at , formulate and conduct an F-test. 						[10 Marks]


QUESTION THREE (TWENTY MARKS)

[a]. State and expound on the four properties of a good estimator.		[8 Marks]

[b]. In a market survey conducted to examine whether the choice of brand is related to income strata of the consumer, a random sample of 600 customers revealed the following.

	Income Strata per month
	Brand 1
	Brand 2
	Brand 3
	Total

	Less than Kshs 10,0000
	132
	128
	50
	310

	10,000-15,000
	62
	60
	28
	150

	15,000-20,000
	30
	30
	26
	86

	Over 20,000
	16
	22
	16
	54

	Total
	240
	240
	120
	600



The manager wanted to know whether the brand performance is associated with income strata. Formulate a Chi-Square test at  level of significance. and comment on your results.					 				[12 Marks]



QUESTION FOUR (TWENTY MARKS)

[a].  (i). Define the term statistical hypothesis.				[1 Mark].
 
(ii). Differentiate between Type I and Type II error as used in test of hypothesis
[2 Marks].
[b]. While walking along a railway line in a day dream, supposed you are suddenly aware of a loud noise behind you

i). What would be type I error?		 		 	[1 Mark]
ii). What would be type II error?		 		 	[1 Mark]
iii). Which would be more serious and why? 			 	[1 Mark]
[c]. Aptitude test was conducted to two groups of executives. group A consisting of software engineers and group B consisting of Accountants. The scores obtained by the candidates are as below

Engineers		125	115	119	86	97	107	125	125	118
Accountants	112	98	109	96	77	70	114	100
	
An analyst wanted to figure out if there is a significant difference between the scores of these two groups.

i). Which is the most suitable type of test? Why? 			[2 Mark]
ii). Formulate and conduct the test you chose in (i) above at 2 % level of significance and comment on your results.		 	[12 Marks]

QUESTION FIVE (TWENTY MARKS)
1. The following was a regression equation by an analyst based on 10 observations from an investigation
[image: ] 
 
Where		[image: ] 
		[image: ]
		[image: ]
	[image: ]
Compute;
1. MSR and MSE.						[3 Marks]
1. F-ratio and test for the model adequacy at . 	[2 Marks] 
1. Perform a t-test for the significance of the parameters and  at .   and comment on your results. 				[3 Marks]
 
1. Suppose that eight specimens of a certain type of alloy were produced at different temperatures (coded units) and the durability of each specimen was then observed  (coded units), the data is as follows:
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	1
	2
	3
	4
	5
	6
	7
	8
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	0.5
	1.0
	1.5
	2.0
	2.5
	3.0
	3.5
	4.0
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	40
	41
	43
	42
	44
	42
	43
	42


 
1. Obtain the estimated regression function.			[5 Marks]
1. Write the ANOVA table.					[4 Marks]
1. Test the hypothesis that the slope is zero at 	[3 Marks]
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