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INSTRUCTIONS TO CANDIDATES

Answer ANY FOUR questions 

EXAMINATION CHEATING IS ACRIME
1) A random sample of 2600 students was selected from each of the following age groups and each student was asked which of the three types of T.V programmes they preferred.

	Age group
	A
	B
	C
	D

	Under 25
	120
	300
	500
	400

	25-30
	100
	250
	150
	100

	30-35
	100
	150
	230
	200

	
	
	
	
	


 a) Test the hypothesis that the populations are homogeneous with respect to different types of programmes preferred. (7 marks)

b) Write down the structural equations for a hypothetical path model where Job Satisfaction (JS) directly influences Employee Performance (EP), and Training Hours (TH) directly influences Job Satisfaction. (5marks)
c) Briefly explain the primary objective of Discriminant Analysis and how does it differs from Logistic Regression (3marks)

2a) A logistic regression model is built to predict the probability of a customer churning (1 = churn, 0 = no churn) based on their monthly bill (in KES) and customer service calls made. The estimated logit function is logit (P) =−2.5+0.005×MonthlyBill+0.8×ServiceCalls. a) Calculate the probability of churning for a customer with a monthly bill of KES 5,000 and 2 service calls. 











(6 marks) 

b) Interpret the coefficient of "service calls" in terms of odds ratio. (4 marks)

c) Suggest two common transformations that could be applied to this time series to achieve stationarity and explain why each might be effective (5 Marks)
3) You have calculated the Autocorrelation Function (ACF) and Partial Autocorrelation Function (PACF) for a stationary time series. The ACF shows a significant spike at lag 1 and then quickly drops to zero, while the PACF shows a decaying pattern.

a) Based on this information, which type of ARIMA model (AR, MA, ARMA) would you initially consider for this series? Justify your answer.



 (5 marks)
b) What are the 'p', ’d’, and 'q' components in an ARIMA (p, d, q) model? Briefly explain what each represents.








 (4 marks)
c) A batch of 5000 bulbs has a mean of 1000 hours and variance of 5625 hours

Required:

(i) Calculate   bulbs that will cease before 900 hours. (3 marks)
(ii) Compute bulbs that will cease between 950 hours and 1200 hours (3 marks)

4) A Principal Component Analysis was conducted on a set of customer satisfaction survey items. The eigenvalues for the first five components extracted were: Component 1: 3.2 Component 2: 1.8 Component 3: 0.9 Component 4: 0.7 Component 5: 0.4

a) Calculate the cumulative proportion of variance explained by the first three principal components. (Assume these are the only components identified for total variance calculation). 

(5 marks) 

b) Using the scree plot criterion (looking for the "elbow" where the curve flattens), how many principal components would you suggest retaining based on these eigenvalues? Justify your answer. (9 marks)

5a) Explain how you would go about testing the violations of the following assumptions 

i) Homoscedasticity (5 Marks) 
ii) No autocorrelation (5 Marks) 

5b) Evaluate the rule of thumb of a t-test and how it is used in hypothesis testing.(5 Marks)

6) The following is data analysis output. 

SUMMARY OUTPUT 
Regression Statistics 

	Multiple R 

R square 

Adjusted     R 

Square  

Standard Error 

Observations  
	0.860889  

0.74113  

0.648677  

97.0198  

20  


ANOVA 
	
	Standard Coefficients
	Error
	t statistic
	P value
	Upper value 95%
	Lower 

95%

	Intercept
	297.5099
	224.937
	1.322303       
	0.207264
	  -185.054 
	780.0733 

	Water Intake
	1.316824
	3.449285
	0.381767       
	0.708366
	 -6.081116 
	8.714804 

	Vitamins
	-2.00064
	4.338717
	-0.46111      
	0.651799
	  -11.3063 
	7.30498 

	Carbohydrates
	11.07772
	4.300086
	2.57616        
	0.021973
	  1.854957 
	20.30049 

	Noise
	-7.09321
	1.526888
	-4.64554       
	0.000378
	    -10.3681 
	-3.81837 

	Age
	-31.9795
	54.4826
	-0.58697      
	-0.566572         
	-148.833             
	84.87406


Required; 

a) Interpret the results clearly and indicate overall as well as the individual factor significance stating your own but reasonable evaluation  
 
 
(6 Marks) 

b) Highlight the reliability of this model on the basis of size, Errors, correlation (5 Marks) 

c) Suggest how you can ensure the model assumptions were/are met  
(4 Marks)
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