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MACHAKOS UNIVERSITY  
 University Examinations for 2018/2019 Academic Year 

SCHOOL OF AGRICULTURAL SCIENCES 
 

DEPARTMENT OF AGRIBUSINESS MANAGEMENT AND TRADE 
 

FIRST YEAR FIRST SEMESTER EXAMINATION FOR  

MASTER OF SCIENCE IN AGRIBUSINESS MANAGEMENT 

 

AGB 802: QUANTITATIVE METHODS IN AGRIBUSINESS 

 

DATE: 21/6/2019                    TIME:  10:00 – 1:00 PM 

 

INSTRUCTIONS:  Answer QUESTION ONE and TWO other questions. Clearly show all  

           your workings. Statistical tables have been provided. 

 

QUESTION ONE (COMPULSORY) (20 MARKS) 

a) Suppose the average number of trucks arriving at a warehouse in a 30-minute period of time 

is 8. What is the probability of exactly four arrivals in 30 minutes?                            (2 marks) 

 

b) A project activity has pessimistic, optimistic and most likely time estimates of 39, 27 and  

 32 days, respectively. Compute the activity’s 

i) Mean duration                     (1 mark) 

ii) Standard deviation of the duration               (1 mark) 

 

c) A company uses 5,200 packets of a certain fertilizer per annum, which costs Ksh.1,250 each 

to purchase. The ordering and handling costs are KSh 7,500 per order and carrying costs are 

9% of purchase price per annum. Compute the economic order quantity.                   (3 marks)  

 

d) A sample of 23 packets of rice returned a mean of 24.9Kg and standard deviation of 2.9Kg. 

What is the 99 percent confidence interval for the population mean?                         (3 marks) 
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e) Using the data below: 

i) find the correlation coefficient                          (3 marks) 

ii) comment on the relationship between the two variables                        (1 mark)  

 

f) The following data shows sales revenue from 150 companies. Find the 

i)    Mean revenue                             (3 marks) 

ii) Median revenue                (3 marks) 

 

Revenue (Ksh) 200-600 600-1,000 1,000-1,400 1,400-1,800 1,800-2,200 2,200-2,600 

Frequency (f) 8 16 28 33 40 25 

 

QUESTION TWO (20 MARKS) 

a) A customer claims that eggs from two of your poultry farms are not of the same size. As the 

production manager you sample 23 eggs from one farm and 17 eggs from the second farm 

and obtain mean weights of 56.3gm and 53.1gm respectively. The sample standard 

deviation of farm1 eggs is 2.3gm while that of farm2 eggs is 2.9gm. Show whether you find 

the consumer’s claim statistically justified                                                          (8 marks) 

b) A farmer must decide on the enterprise to invest in, to maximize returns in her 30 acres 

farm. The farmer can produce maize, kales, sorghum or tomatoes. Crop output is dependent 

on weather. When rains are average, the farmer can produce 0.7, 1.2, 1.5 and 0.9 tons per 

acre of maize, kales, sorghum and tomatoes, respectively. Yields under high rainfall are 1.9, 

1.6, 1.7 and 2.8 tons per acre, respectively, while under poor rains, the yields are 0.3, 0.5, 

1.2 and 0.5 tons per acre, respectively. The table below shows rainfall probabilities and 

associated grain prices. Advise the farmer based on: 

 

i) Any two methods applying the ignorance approach.           (4 marks) 

ii) The expected value approach               (8 marks) 

 

 

Business age (years) 21 23 24 25 26 27 

Profit (KSh Million) 1387 1754 1817 1040 1273 1529 
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Enterprise High Rainfall 

(probability = 0.3 

Low Rainfall 

(probability=0.2 

Medium Rainfall 

Probability = 0.5) 

Price (Ksh/kg) Price (Ksh/kg) Price (KSh/kg) 

Maize 21 35 25 

Kales 15 45 30 

Sorghum 35 60 45 

Tomatoes 50 120 75 

 

QUESTION THREE (20 MARKS) 

a) The data below was extracted from records of Maziwa Ltd.  

i) Develop a linear regression equation for estimating output                   (10 marks) 

ii) Predict milk output if the firm spends KSh 48,000 on supplements                (2 marks) 

 

Supplementscosts (Ksh ‘000) 6 11 17 27 32 

Milk output (‘000 litres) 5 13 20 23 27 

 

b) A cereal trader intends to distribute wheat from her four warehouses to four towns at the 

lowest possible cost. Quantities available at the warehouses are 50, 40, 75 and 40 tons 

respectively, while wheat demand is 60, 45, 30, and 70 tons in the four towns, respectively. It 

will cost the trader KSh 5500, 4000, 1000 and 2500 to ship a ton of wheat from the first 

warehouse to towns 1,2,3 and 4; KSh 3000, 5000, 4500 and 2,000 to ship a ton of wheat from 

the second warehouse to towns 1,2,3 and 4; KSh 4000, 4700, 1500 and 2,000 to ship a ton of 

wheat from the third warehouse to towns 1,2,3 and 4, respectively, and KSh 3500, 1250, 

6500 and 1,800 to ship a ton of wheat from the fourth warehouse to towns 1,2,3 and 4, 

respectively.  

 

Advise the trader on the best transport routes using: 

i) The Intuitive Lowest-Cost Method                        (4 marks) 

ii) The North West Corner Rule                         (4 marks) 
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QUESTION FOUR (20 MARKS) 

a) Below is data showing profits earned by agrodealer shops in three counties in 2018. Test for 

the difference in profits across the counties.                                                              (10 marks) 

 

Profit (KSh) 

County A County B County C County D  

10 34 6 35 

14 30 42 32 

20 76 26 17 

12 50 19 5 

 

b) The following table gives data for normal and crashed time and cost of project activities. 

i) Draw the project network using the activity-on-arrow approach                     (3 marks) 

ii) Determine a crashing scheme for the project so that the total project time is reduced by 12 

weeks                             (4 marks) 

iii) What is the overall project duration after crashing?                          (1 mark) 

iv) What is the optimal project cost after crashing?            (2 marks) 

 

Activity Predecessor 

Activity 

Time (wks) Cost (KSh) 

Normal Crash Normal Crash 

A  4 3 8000 9000 

B A 5 3 16000 20000 

C A 4 3 12000 13000 

D B 6 5 34000 35000 

E C,D 6 4 42000 44000 

F B,E 5 4 16000 16500 
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QUESTION FIVE (20 MARKS) 

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

Test whether adoption differs among men, women and the youth                             (8 marks) 

 

Adoption Women Men Youth 

Number of farmers adopting irrigation 9 16 2 

Number of farmers not adopting irrigation 27 25 17 

 

b) Suppose a firm is producing two types of products P1 and P2 and has approached you for 

advice. The profits per Kg of the two products are KSh 60 and Ksh 80 respectively. These 

two products require three types of inputs: land, labor and capital, as shown in the table 

below. 

 

i) Formulate the problem in the form of linear programming model                     (3 marks) 

ii) Using the simplex method, advise the firm                        (6 marks) 

iii) Comment on resource usage                          (3 marks) 

 

Profit/Kg P1  

(KSh 60) 

P1  

(KSh 80) 

Total available 

Land (acres) 3 2 600 

Labor (man days)  30 50 800 

Capital (KSh ‘000) 5 6 1100 
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