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DECISION ANALYSIS IN AGRIBUSINESS
2. COURSE CODE: 



3. COURSE INSTRUCTOR:  Dr. Gabriel Elepu 

                                                    BSc. Agric. (Makerere University) 

                                                    MSc. Agric. & Consumer Econ. (University of Illinois, USA) 

                                                    PhD (University of Illinois, USA)

4. COURSE TYPE:
Core for Master of Agribusiness Management (MABM) I

5. COURSE STRUCTURE AND LOCATION

This course is equivalent to 3 course units (CU) or 45 contact hours. The course duration is 15 weeks comprising of 30 lecture hours (LH) and 30 tutorial hours (TH). The course is located in the Department of Agricultural Economics and Agribusiness, Faculty of Agriculture, Makerere University.

6. COURSE DESCRIPTION

Introduction: types of agribusiness decisions, quantitative tools used in decision making, decision making process, quick review of calculus. Unconstrained Optimization: univariate case, multivariate case, first order conditions, second order conditions, and Hessian Matrix. Constrained Optimization: general formulation, optimization with equality constraints, lagrange method, optimization with inequality constraints, Kuhn-Tucker conditions, and bordered Hessian Matrix. Linear Programming: general formulation, LP standard form, and the graphical solution method. Simplex Method: simplex tableau, matrix approach to the simplex method, Two-phase method. LP Software: Microsoft Excel and GAMS (General Algebraic Modelling System). LP Applications: Resource allocation, transportation problem, and product blending. Introduction to other Programming Techniques: Integer and nonlinear programming. LP Duality: formation of the dual, primal-dual relationships, and economic interpretation of primal-dual relationships.

7. COURSE OBJECTIVES
The main objective of this course is to enhance the ability of students to make sound management decisions in the agribusiness sector. Specific objectives of this course are:

i. To improve the quantitative skills of students in mathematical programming

ii. To equip students with analytical tools used in mathematical programming

8. RECOMMENDED REFERENCES FOR READING

· Nesa Wu and Richard Coppins. Linear Programming and Extensions. Mc Graw Hill, Inc., 1981.

· Michael Hoy, John Livernois, Chris McKenna, Ray Rees, and Thanasis Stengos. Mathematics for Economics. The MIT Press, 2001.

· Carl Simon and Blume. Mathematics for Economists.
9. COURSE CONTENT
	TOPIC
	CONTENT
	METHOD OF INSTRUCTION/Time allocated
	TOOLS/EQUIPMENT NEEDED

	Introduction 
	· Types of agribusiness decisions

· Quantitative tools used

· Decision making process

· Quick review of calculus
	Lecture (3 hrs)


	Chalk/Blackboard

	Unconstrained Optimization
	· Univariate case

· First order conditions

· Second order conditions

· Problem solving
	Lecture (3 hrs)

Tutorial (3 hrs)
	Chalk/Blackboard

	Unconstrained Optimization
	· Multivariate case

· First order conditions

· Second order conditions

· Hessian Matrix

· Problem solving


	Lecture (3 hrs)

Tutorial (3 hrs)
	Chalk/Blackboard

	Constrained Optimization
	· General formulation

· Optimization with equality constraints

· Lagrange method

· Bordered Hessian Matrix

· Problem solving


	Lecture (3 hrs)

Tutorial (3 hrs)
	Chalk/Blackboard

	Constrained Optimization
	· Optimization with inequality constraints

· Kuhn-Tucker conditions

· Bordered Hessian Matrix

· Problem solving


	Lecture (3 hrs)

Tutorial (3 hrs)
	Chalk/Blackboard

	Linear Programming
	· General formulation

· LP standard form 

· The graphical solution method
	Lecture (3 hrs)


	Chalk/Blackboard

	Simplex Method
	· Simplex tableau

· Matrix approach to the simplex method

· Problem solving
	Lecture (3 hrs)

Tutorial (3 hrs)
	Chalk/Blackboard

	Simplex Method
	· Big M method

· Two-phase method

· Problem solving


	Lecture (3 hrs)

Tutorial (3 hrs)
	Chalk/Blackboard

	LP Applications
	· Resource allocation problem

	Computer practical (3 hrs)
	Marker/White Board

Hand-outs

Computers

LP Software (GAMS & Excel solver)

	LP Applications
	· Transportation problem  

	Computer practical (3 hrs)
	Marker/White Board

Hand-outs

Computers

LP Software (GAMS & Excel solver)

	LP Applications
	· Product blending problem
	Computer practical (3 hrs)
	Marker/White Board

Hand-outs

Computers

LP Software (GAMS & Excel solver)

	Introduction to other Programming Techniques
	· Integer programming  

· Nonlinear programming


	Lecture (3 hrs)


	Chalk/BB

Marker/White Board



	LP Duality
	· Formation of the dual Primal-dual relationships 

· Economic interpretation of primal-dual relationships

· Problem solving
	Lecture (3 hrs)

Tutorial (3 hrs)
	Chalk/Blackboard


10. SUMMARY OF TIME NEEDED

Lectures







30 hrs

Tutorials/Computer practical




30 hrs

11. OVERALL COURSE EVALUATION

· Continuous Assessment 





40%

(Problem Assignments, Test, and Computer Exercises)


 


· Final exam 






60%

END

