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MACHAKOS UNIVERSITY  
 University Examinations for 2021/2022 Academic Year 

SCHOOL OF AGRICULTURE, ENVIRONMENT AND HEALTH SCIENCES 

DEPARTMENT OF AGRICULTURAL SCIENCES 

FIRST YEAR FIRST SEMISTER EXAMINATION FOR  

MASTER OF SCIENCE IN AGRICULTURAL ECONOMICS AND DEVELOPMNENT 

AED 805: STATISTICS FOR AGRICULTURAL ECONOMISTS 

DATE: 25/8/2022                                                                                           TIME: 9.00-12.00 PM 

INSTRUCTIONS:  

Answer Question ONE and ANY TWO other questions. Statistical tables are annexed.  

QUESTION ONE (20 MARKS)  

a) Explain three uses of statistics in agriculture and development   (3 marks) 

b) A dairy cooperative wishes to take all its eleven committee members for governance 

training. The trainer can only admit three members per cooperative. How many different 

ways can the members be selected for the training?       (2 

marks) 

c) A researcher interviewed 15 farmers aged 25 years, 39 farmers aged 35 years and 115 

farmers aged 45 years. What is the mean age of the farmers?    (2 marks) 

d) Weather data for a certain county show that three out of every twenty seasons will record 

crop failure. Using the Poisson distribution, find the probability that in the next twenty 

seasons: 

i. Only two seasons will record crop failure      (2 marks) 

ii. At least fifteen seasons will not record crop failure    (3 marks)   

e) An agricultural officer reported the following milk prices (KSh/litre) from different markets: 

57, 56, 55, 51, 79, 62, 55, 60, 59, 64, 62, 67, 61, 55, 72, 58, 63, 51,52,77. Using measures of 

centrality, explain the symmetry of the data      (3 marks) 
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f) The data below shows the number chicken held by a farmer as breeding stock. 

Chicken 

Breed 

Age of chicken 

6 months 9 months  12 months  15 months 

A 112 87 217 56 

B 231 114 104 305 

C 95 211 79 98 

 

Present the data in a contingency table, expressed as percentage of row totals  (5 marks)   

 

QUESTION TWO (20 MARKS) 

a) After a relief food distribution exercise in two Sub-locations, there were claims that 

households in Sub-location B were allocated more maize than those in Sub-location A. As 

the Project Coordinator, you sampled 21 beneficiaries from Sub-location A and 17 

beneficiaries from the Sub-location B and obtained mean maize allocations of 42.5kg and 

59.8kg, respectively. The sample standard deviations were 2.7kg and 5.3kg, respectively. 

Test whether the claims of biased food distribution were statistically true             (10 marks) 

b) A box of milk packets from Wakulima Cooperative contains 24 packets, of which 4 are 

spoilt. Four customers are sequentially given one packet each from the box to taste the milk. 

Using a probability tree:      

i. Find the probability that all customers receive milk that is not spoilt  (5 marks) 

ii. Compute the probability that at least one customer gets spoilt milk  (5 marks) 

 

QUESTION THREE (20 MARKS)  

a) In a farmer field school, farmers performed an experiment to test the correlation between 

fertilizer rate and sorghum production and obtained the following data.  

Fertilizer rate (Kg/acre) 15 25 50 75 

Sorghum output (tons) 0.4 0.6 1.1 1.4 

 

i. Estimate the correlation coefficient       (8 marks) 

ii. Interpret the correlation coefficient derived in (i) above    (2 marks) 
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b) A researcher assessing the level of poverty in three countries in the year 2021 obtained the 

following data. Test whether poverty levels differ significantly across the countries. 

                     (10 marks) 

Quarter Mean poverty levels (% poor households) 

Country1 Country2 Country3 

Q1 55 66 47 

Q2 54 76 51 

Q3 59 67 46 

Q4 56 71 48 

 

QUESTION FOUR (20 MARKS) 

a) Below is data on tomato sales over an eight-week period. The production manager is 

interested in identifying the best method for forecasting sales. Demonstrate which method 

between a 3-week moving average and exponential smoothing with a smoothing constant of 

0.2, would be more appropriate.                (12 marks)  

 

Week 1 2 3 4 5 6 7 8 

Sales volume (KSh’000) 17 21 19 23 18 16 20 18 

 

b) The following table shows the number of farmers adopting irrigation in a certain Village. 

Test whether adoption decision is independent of education level    (8 marks) 

 

Irrigation Adoption Decision  Education level 

Primary Secondary Tertiary 

Number of farmers adopting irrigation  9 16 5 

Number of farmers not adopting irrigation  27 25 7 
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QUESTION FIVE (20 MARKS) 

a) A random check on daily iron intake (mg/day) of 10 women in Glory village gave the 

following data: 11.2, 9.1, 14.3, 8.6, 5.7, 3.1, 8.2, 5.1, 13.4, 1.3.  Is the mean intake 

statistically different from the WHO recommended rate of 14.8mg per day?                     (12 

marks) 

b) Below is income data of 10 smallholder farmers before and after training on farm business 

management. At α=0.05, is the population median income statistically higher after the 

training?           (8 marks) 

 

 Farmer serial number 

1 2 3 4 5 6 7 8 9 10 

Income before training (KSh’000) 46 42 41 53 51 21 49 32 28 50 

Income after training (KSh’000) 52 40 49 57 48 50 59 48 37 45 
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Critical Values of the Wilcoxon Signed Ranks Test Statistic 

 


