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ANSWER QUESTION ONE AND ANY OTHER TWO QUESTIONS 

QUESTION ONE (30 Marks) 

a. Briefly define the following terms (6 marks) 
a. Sampling frame 
b. Deductive Imputation 
c. Available Case analysis 

 
b. The following are amount of cotton in metric tonnes produces by provinces 1-10 in 

Zambia: 65, 99, 70, 19 84, 72, 37, 93, 20, 25 respectively. Using the random 
numbers: 401, 170, 128, 110, 485, select 5 provinces  (5 marks) 
 

c. The National Cereals and Produce Board has 130 silos in Kitale, each of the same 
size. The amount of maize is 15 silos selected at random were found to be: 
28,23,25,33,31,18,22,29,30,22,26,20,21,28 and 25. Estimate the total amount of 
maize in the silos and calculate an approximate 95% CI for this total (8 marks) 

 

d. Show that ܸܽݎ௢௣௧ሺݕത௦௧ሻ ൑  ത௦௧ሻ where: (5 marks)ݕ௣௥௢௣ሺݎܸܽ
 

ത௦௧ሻݕ௣௥௢௣ሺݎܸܽ ൌ 	
ܰ െ ݊
ܰ݊

෍ ௜ܰ ௜ܵ
ଶ

ܰ

௞

௜ୀଵ

 



And 

ത௦௧ሻݕ௢௣௧ሺݎܸܽ ൌ
1
݊
൭෍ݓ௜ ௜ܵ

௞

௜ୀଵ

൱

ଶ

െ
1
ܰ
෍ݓ௜ ௜ܵ

ଶ

௞

௜ୀଵ

 

Where ܸܽݎ௣௥௢௣ሺݕത௦௧ሻ and ܸܽݎ௢௣௧ሺݕത௦௧ሻ are respectively: variances of the sample mean 
under simple random sampling with stratified mean under proportional allocation 
and optimal allocation.  
 
 

e. The women’s and men’s questionnaires ask respondents how often they watch TV 
and listen to the Radio in the last week. Here is a research question that you wish 
to answer: Is exposure to TV and Radio media associated with lower fertility in 
Kenya, adjusting for other factors? Which datasets should you request access to? (1 
mark) 

f. What most increases the statistical power of a multi-stage cluster sample? (1 mark) 
 

g. This document provides a list of all variables that are contained in a specific DHS 
file (e.g. the 2010 Rwanda Birth Recode File) with a summary definition of each 
variable (1 mark) 

 

Question Two (15 marks) 

Let ݕത௦௬ be the estimate for the population mean തܻ from a systematic sample. Show that 
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Question Three (15 Marks) 

a. Discuss the ratio estimation method (5 Marks) 
 

b. A research firm conducts a survey of food cost pre and during corona by taking a 
simple random sample of 6 basic food stuffs purchased in a large supermarket. Prices 
are recorded in two separate occasions, 6 months apart, the earlier ones being 
denoted ݔ௜ and the later one ݕ௜. Assume that the population mean of the earlier 
price was 28. 



 

X  Y 

19  24 

28  13 

23  20 

30  35 

21  16 

30  38 

 
Assuming that the population mean of X is 24, Obtain the estimate of the 
population mean and variance of Y using regression estimation (10 marks). 

 

Question Four (15 marks) 

a. Discuss any three methods of dealing with missing data and their potential problems 
(7marks) 

 

b. The following data contains some missing values. Using the FIML technique and the 
data, write down the equation to compute the first iteration values for the 
likelihood function -2LL in row 8 and row 16. NB. Leave your answer in equation 
form as I do not expect you to find inverse of matrices. (8 marks) 
 

 

 

 



 

Question Five (15 marks) 

a. Consider the following data on wheat farms in Narok. 
 

 
 

For a stratified simple random sample of size 100, determine the appropriate 
stratum sizes under 

a. Proportional allocation (5 marks) 
b. Neyman allocation (10 marks) 

 

 

 

 

 

 


