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SECTION A (THIS SECTION IS COMPULSORY)
Question One
a) Read the case study below and answer the questions that follows

Greenfield Retail Corporation, once thriving, was facing troubling declines in sales and growing dissatisfaction among customers. Determined to uncover the root causes and reverse their fortunes, the company embarked on an extensive journey of data-driven discovery.
The journey began by understanding their customers deeply. Greenfield conducted thorough surveys, both online and within stores, asking customers directly about their satisfaction, preferences, and experiences. To supplement these insights, trained staff conducted observational studies, carefully documenting customers' behaviors and interactions as they navigated store aisles. Additionally, Greenfield implemented strategic experiments through A/B testing, examining how different store layouts and promotions affected customer buying patterns.
Ensuring accurate representation of their diverse customer base, Greenfield employed stratified sampling, breaking down customers by demographics such as age, gender, and income. Random sampling techniques guaranteed unbiased survey responses, while cluster sampling targeted entire store locations to understand regional performance nuances.
For precise data gathering, Greenfield utilized a variety of instruments, including detailed digital questionnaires administered at checkout terminals and via emails. Structured interview guides facilitated deeper conversations with loyal customers, while sophisticated sensors and cameras meticulously tracked in-store customer movements and interactions. Moreover, advanced software tools like CRM databases and point-of-sale systems captured comprehensive transaction data.
Armed with vast datasets, Greenfield turned to robust statistical tools. Descriptive statistics like mean, median, and mode provided immediate insights into customer satisfaction levels. Inferential statistics, including T-tests, ANOVA, and Chi-square tests, pinpointed significant differences between customer segments. Predictive analytics, such as regression analysis and time-series forecasting, helped anticipate future sales trends, while exploratory data analysis visually illuminated hidden patterns and opportunities. The statistical analysis spanned various branches, from descriptive and inferential statistics to predictive analytics. Techniques like hypothesis testing validated assumptions about customer preferences, while correlation and regression analyses revealed strong links between promotional spending and increased sales. Factor analysis distilled complex customer satisfaction factors into manageable insights, and cluster analysis identified distinct customer segments based on buying habits.
After rigorous statistical exploration, clear conclusions emerged. Promotional offers substantially boosted sales, prompting Greenfield to invest further in targeted marketing campaigns. Optimizing store layouts significantly enhanced customer engagement, leading to strategic redesigns across multiple locations. Customized customer segmentation allowed more personalized marketing efforts, significantly elevating customer satisfaction and loyalty.
Thanks to their thorough approach to data analysis, Greenfield Retail Corporation witnessed remarkable improvements. Sales rose by 20% within a year, customer satisfaction ratings improved by 25%, and overall operational efficiency and marketing effectiveness soared. This data-driven journey not only revitalized Greenfield Retail Corporation but also cemented their reputation as a forward-thinking leader committed to customer-centric innovation.
Required;
i. [bookmark: _Hlk201042172]What were the key challenges faced by Greenfield Retail Corporation that initiated their data-driven journey?                                                                                            			        	(02 marks)
ii. Identify the data collection tools that were used to inform their strategy           		        	(02 marks)
iii. State two data collection methods that were used and why                                		        	(02 marks)
iv. Mention sampling techniques that were used by Greenfield Retail Corporation and why      	(02 marks)
v. What digital tools and platforms did Greenfield employ to collect customer data? 	          	(02 marks)
vi. How did structured interviews add depth to Greenfield’s understanding of customer experiences? (02 marks)                                                                                                                                   
vii. Which descriptive statistics did Greenfield use to summarize their customer satisfaction data? (02 marks)                                                                                                                                
viii. What specific actions did Greenfield take in response to their statistical findings? 	           	(02 marks)
ix. What long-term benefits did Greenfield Retail Corporation realize through their commitment to data analysis?                                                                                               				           	(02 marks)
x. Mention two factors that could influence data accuracy in the above case study. 	           	(02 marks)
xi. Name two criteria Greenfield Retail Corporation used for classifying customer data.	         	(02 marks)
b) Study the data in a table below and attempt the attendant questions;

Happy Chicks Poultry Farm tracked daily egg production per chicken (number of eggs) for a random sample of 7 chickens over a one-week period. The recorded numbers of eggs produced per chicken are as follows:
	Chicken ID
	Eggs Produced

	Chicken 1
	3

	Chicken 2
	5

	Chicken 3
	4

	Chicken 4
	5

	Chicken 5
	2

	Chicken 6
	3

	Chicken 7
	5


Based on the provided data, answer the following short questions: 
i. Calculate the mean (average) number of eggs produced by these chickens.     	(02 marks)
ii. Identify the mode from the given data.                                                                          	(02 marks)
iii. Determine the median number of eggs produced by this sample of chickens. 	(02 marks)
iv. Calculate the mean deviation of daily egg production from the average          	(02 marks)
v. Calculate the variance of daily egg production                                                 	(02 marks)

c) With examples explain the following terms as used in Statistics
i. A population										(02 marks)
ii. A sample										(02 marks)
iii. A variable										(02 marks)
iv. A statistic										(02 marks)

SECTION B (Attempt any 3 questions from this section)
Question Two 
Study the table below and answer the questions that follow:
	
	
	Price
	
	
	Quality

	
	
	
	
	
	
	
	

	Commodity
	2022
	2023
	2024
		2022
	2020
	2021



		2023
	2020
	2021



		
	2020
	2021



		2024
	2020
	2021




	
	
	
	
	
	
	
	

	Sugar
	6400
	5200
	4800
	10
	8
	
	10

	
	
	
	
	
	
	
	

	Soap
	5200
	5200
	3000
	16
	20
	
	12

	
	
	
	
	
	
	
	

	Salt
	3800
	3600
	2600
	10
	20
	
	12

	
	
	
	
	
	
	
	

	Posho
	3000
	3600
	2400
	12
	8
	
	14

	
	
	
	
	
	
	
	

	Rice
	5400
	4800
	6200
	18
	10
	
	10

	
	
	
	
	
	
	
	

	Required: Using 2022 as the base year, Calculate price index number by
	
	

	(i) Laspeyre’ s method
	
	
	
	
	
	(06 Marks)

	(ii) Paasche’ s method
	
	
	
	
	
	(06 Marks)

	(iii) Fisher’ s ideal index method.         
	
	
	
	        (06 Marks)


  (iv) Interpret the results                                         	            			      (02 Marks)                                                       
Question Three
The data below shows marks obtained in an aptitude test by candidates who wished to get admitted to UICT through Joint Admission Board scheme over time.
	70
	44
	36
	57
	467
	78
	77
	80
	80
	36

	54
	57
	76
	52
	29
	72
	57
	72
	87
	73

	42
	52
	60
	55
	52
	47
	47
	57
	22
	71

	28
	50
	38
	64
	64
	36
	47
	47
	52
	88

	55
	26
	30
	67
	70
	52
	65
	56
	38
	86


a) Using a class size of 10 class, construct a frequency table for the data. 			(08 Marks)
b) Using the frequency table                                                                        
i. Calculate the average number of candidates 						(04 Marks)
ii. Find the Median                                            						(04 Marks)
iii. Compute the Mode.                                                					(04 Marks)

Question Four
Using the frequency table displayed below to answer the questions that follow:
	
	
	
	Classes
	f
	
	x
	fx
	
	
	|x − x¯|
	
	f|x − x¯|
	

	
	10
	- 14
	6
	
	
	12
	
	
	
	
	
	
	
	
	
	
	

	
	15
	- 19
	4
	
	
	17
	
	
	
	
	
	
	
	
	
	
	

	
	20
	- 24
	10
	
	
	22
	
	
	
	
	
	
	
	
	
	

	
	25
	- 29
	8
	
	
	27
	
	
	
	
	
	
	
	
	
	

	
	30
	- 34
	2
	
	
	32
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	











i. Fill the missing columns 								(06 Marks)
ii. Calculate the Mean Deviation 							(07 Marks)
iii. Compute the Inter-Quartile Range 							(07 Marks)

Question Five
a) The table below shows the advertising expenditure and sales revenue for a business over six months:
	Month
	Advertising (X)
	Sales Revenue (Y)

	January
	4.0
	15.0

	February
	5.0
	16.0

	March
	5.6
	16.5

	April
	4.4
	15.5

	May
	6.0
	17.0

	June
	7.0
	18.0


Using the data provided above:
i) Calculate the Pearson’s correlation coefficient (r) between advertising and sales given that: [image: r = \frac{ n\sum{xy}-(\sum{x})(\sum{y})}{% \sqrt{[n\sum{x^2}-(\sum{x})^2][n\sum{y^2}-(\sum{y})^2]}}]                                                                     (08 Marks)
ii) Interpret your result and comment on the relationship between the two variables.	      (02 marks)


b) The table below shows the performance scores awarded by two supervisors to six employees:
	Employee
	Annet
	Joan
	Mark
	Ketty
	Jeff
	Percy

	Supervisor A
	60
	45
	80
	85
	75
	70

	Supervisor B
	62
	58
	82
	88
	74
	76


Using the data provided above, calculate the Spearman’s Rank Correlation Coefficient. 	        (10 Marks)

Question Six
NovaTech Enterprises produces and sells three main product lines: laptops, smartphones, and tablets. The table below presents their annual sales (in millions of shillings) over a four-year period:
	Year
	Laptops
	Smartphones
	Tablets
	Total

	2020
	50
	120
	30
	200

	2021
	70
	130
	40
	240

	2022
	90
	140
	35
	265

	2023
	100
	160
	50
	310


a) Construct a multiple bar chart to represent the sales of the three product categories across the four years.                                                                                                                        	(06 Marks)
b) Based on percentage contribution, identify the year in which tablets accounted for the highest proportion of total sales. Show all your calculations.                                                               (06 Marks)
c) List and explain two advantages of using graphical presentation for data.                   	 (04 Marks)
d) State four limitations of using graphical methods in statistical analysis.                      	 (04 Marks)

Question Seven
With examples, explain the following as used in statistic
a) Correlation and Regression								(04 Marks)
b) Conditional and Non-Conditional Probability					(04 Marks)
c) National Census									(04 Marks)
d) Statistical inquiry process								(04 Marks)
e) Measures of dispersion 								(04 Marks)

***GOOD LUCK***
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