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	Credit hours


	3
	Level
	4 th year
	Pre-requisite
	Macroeconomics for Agriculture (0605215)

	Coordinator/ Lecturer


	Dr. Mohammad Tabieh
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	284
	Office phone
	22342

	Course website


	
	E-mail
	m.tabieh@ju.edu.jo
	Place
	247 Seminar's Room


	Office hours

	Day/Time
	Sunday
	Monday
	Tuesday
	Wednesday
	Thursday

	Day
	1-3
	-
	1-3
	*
	*

	Time
	*
	10-1
	*
	10-1
	*


Course Description
     Basic mathematical methods and their applications to micro and macro economics: elementary techniques in algebra, matrices, single and multivariable calculus, unconstrained and constrained optimization, applications of calculus to economics, comparative static analysis, equilibrium and comparative analysis.  

Learning Objectives

The aim of the course is to provide students with the mathematical tools required for economic analysis at undergraduate level. Emphasis will be placed in developing ability in translating economic problems that students will encounter in their economics modules, into mathematical models, and on solving these models.
Intended Learning Outcomes (ILOs):
Successful completion of the course should lead to the following outcomes:

A. Knowledge and Understanding: Student is expected to
A1- Explain and discuss core principles in microeconomics, which include microeconomic issues of decision and choice, production and trade of goods and services, market equilibrium, economic

welfare, efficiency, strategic interactions between firms, pricing and use of inputs, externalities,

Interdependency of markets, and interactions between principals and agents.

A2- Explain and discusse information transmitted by analytical methods and model-based argumentation in microeconomics.

A3- Explain and discusse the situations in which different methodological approaches in microeconomics

are appropriate.

A4- Understand the mathematical methods that are most widely used in economics, both from a formal, abstract perspective, and an intuitive perspective.

A5- Know how to read, understands, and constructs mathematical proofs, and appreciates their role in the derivation of mathematical concepts and structures.
A6- Understand the important role of mathematical tools in economics and related disciplines;
A7- Be familiar with some concepts of linear algebra those are essential for economics.
B. Intellectual Analytical and Cognitive Skills: Student is expected to
B1- Apply microeconomic concepts that have a broad use for decision making (for example opportunity

cost, equilibrium, disequilibrium, incentives, expectations and surprises, the possible gains from

voluntary exchange and the relevance of marginal considerations).

B2- Communicate ideas, information, and concepts in writing by means appropriate to various problems

in microeconomics.
B3- Solve problems in microeconomics using graphical, tabular, algebraic, and calculus-based techniques.

C. Subject- Specific Skills: Students is expected to
C1- Analyse microeconomics from relevant scientific, societal and ethical aspects.
C2- Demonstrate developed or improved skills in basic arithmetic, the ability to handle algebraic manipulations and the ability to solve simple optimisation problems.
C3- demonstrate significantly improved numeracy and the ability for logical and structured problem analysis.
C4- Demonstrate developed or improved skills to differentiate functions in one or several variables, the ability to handle algebraic manipulations and the ability to solve simple optimisation problems;
C5- Develop the skills to differentiate functions in several variables, the ability to solve economic optimisation problems and basic the skills of matrix manipulation
C6- Have developed basic skills to analyse models from microeconomics and macroeconomics;
D. Transferable Key Skills: Students is expected to
D1- Have improved their numeracy and also their ability for logical and structured problem analysis
D2- Apply mathematical methods and techniques that are formulated in abstract settings to concrete economic applications.
D3- Possess general study skills, including the ability to learn independently using a variety of media.
D4-Have good time-management and organizational skills.

D5- Have highly developed skill of numeracy and general IT skills.

D6- Have good communication skills.

ILOs: Learning and Evaluation Methods
	ILO/s
	Learning Methods
	Evaluation Methods



	A. Knowledge       and Understanding (A1-A7)
	Lectures and Discussions
	Exam, Quiz, assignment

	B. Intellectual Analytical and Cognitive Skills (B1-B3)
	 Lectures and Discussions
	Exam, Quiz, assignment

	C. Subject Specific Skills (C1-C6)
	Lectures and Discussions
	Exam, Quiz, assignment

	D.Transferable Key Skills (D1-D6)
	Assignment & Presentation
	Assignment & presentation evaluation.


Course Contents
	No. of lecture (s) /Week
	Subject
	Sources
	ILOs

	1& 2
	Revisit the Micro-economic theory
Economic Models 

Mathematics for Microeconomics

Utility, Demand and Utility Maximization

Income, production Functions

Cost Functions, Profit Maximization

Partial Equilibrium Model

General Equilibrium Model

 
	Ch. 1, 2, 3, 4, 9, 10, 11, 12 and 13.  (2)Walter Nicholson and Christopher Snyder
	A-1, A-2, A-3, B-1, B-2, B-3, C-1,C-6

	2 & 3
	1. Ingredients of Mathematical Methods
A. Constants, variables, parameters and coefficients.

B. Functions and types of functions, general vs. Specific functions

2. Economic Application of Graphs and Equations

Relative scope of graphs and equations

Supply and demand analysis
	Ch 1, 2 . (1) Ian Jacques. Ch 1, 2. (3) Dowing, E, T
	A-4, A-5, A-6, A-7. B-3, C-2, C-3. D-2

	4&5
	3. The Derivative and the Rules of Differentiation
The slope of curvilinear function

Rules of differentiation and higher-order differentiation 
	Ch 4, (1) Ian Jacques, Ch 3 (3) Dowing, E, T
	A-4, A-5, A-6, A-7. B-3, C-2, C-3. D-2

	6 &7
	4. Use of the Derivative in Economics
Marginal concepts

Maximization and minimization of a function

Price elasticity

Relationship among total, marginal and average concepts 
	Ch 4, Ch 5 (1) Ian Jacques, Ch4 (3) Dowing, E, T
	A-1, A-2, A-3, B-1, B-2, B-3. C-1, C-6. D-1, D-2.

	8
	5. Fundamentals of Matrix or Linear Algebra

The of matrix algebra, definitions and terms

Addition & subtraction of matrices, Scalar & Vector Multiplication

Multiplication of matrices, Identity and null matrices

Gaussian method of solving linear equations 
	Ch 7, (1) Ian Jacques
Ch 10 (3) Dowing, E, T
	A-7, B-1, B-2, B-3. C-2, C-3, C-4, C-5, C-6. D-1, D-2

	9&10
	6. Matrix Inversion
Determinants and non-singularity

Solving matrix equations with the inverse

Cramer’s rule for matrix solution
	Ch 7, (1) Ian Jacques
Ch 11 (3) Dowing, E, T
	A-7, B-1, B-2, B-3. C-2, C-3, C-4, C-5, C-6. D-1, D-2

	11
	7. Calculus of Multivariable Functions
Total and partial derivatives

Optimization of a multivariable function & constrained optimization

The Lagrangian Multiplier


	 Ch 5, (1) Ian Jacques
Ch 5 (3) Dowing, E, T
	A-1, A-2, A-3, A-4, A-5, A-6, A-7. B-1, B-2, C-1, C-2, C-3, C-4, C-5, C-6. D-1, D-2

	12 / 13
	8. Calculus of Multivariable Functions in Economics
Marginal productivity and income determination multiplier

Incremental changes

Max. and Min. of multivariable functions in economics

Max. and Min. of economic functions under constraint
	Ch 2, (1) Ian Jacques
Ch 6 (3) Dowing, E, T
	A-1, A-2, A-3, A-4, A-5, A-6, A-7. B-1, B-2, C-1, C-2, C-3, C-4, C-5, C-6. D-1, D-2

	14
	9. Exponential, Logarithmic and Power Functions in Economics

Interest compounding

Effective VS. Nominal  rates of interest

Discounting and Discounting of a future stream of income

Estimating growth rates form data points

Returns to scale


	Ch 3, (1) Ian Jacques
Ch 8 (3) Dowing, E, T
	A-1, A-2, A-5. B-1, B-2, B-3. C-2, C-3, C-5. D-1, D-2, D-3, D-4 , D-5, D-6

	15&16
	10. Special Determinants and Matrices and Their Use in Economics 

The Jacobian

The Hessian

Third Order Hessian

The Bordered Hessian for Constrained Optimization

Derivation of a Marshalian Demand function
	Ch 7, (1) Ian Jacques
Ch 12 (3) Dowing, E, T
	A-1, A-2, A-5, A-6. B-1, B-2, B-3. C-2, C-3, C-5. D-1, D-2, D-3, D-5, D-6


Learning Methodology
   The course will be structured in lectures, discussions, theoretical and practical exercises. The course comprises overviews, from general understanding to expert knowledge on key topics, and learning is based on lectures as well as independent learning through exercises, assignments, Discussions. 
	Evaluation
	Point %
	Date



	Midterm Exam   

                        
	30%
	2/12/2013

	Quizzes, Assignments and Presentation
	20%
	At the end of each topic

	Final Exam                                


	50%
	Will be announcing from register.


Main Reference/s:

1- Mathematics for Economics and Business (6th Edition) Author: Ian Jacques, Publisher: Prentice Hall Pages: 584 Published: 2010-12-26 ISBN-10: 0273722166
2- Microeconomic Theory Basic Principles and Extensions, (10 th Edition), Author: Walter Nicholson and Christopher Snyder. COPYRIGHT © 2008, 2005 Thomson South-Western, a part of The Thomson Corporation. Thomson, the Star logo, and South-Western are trademarks used herein under license.

References:

3- Dowing, E, T. “Mathematics for Economics” Schaum’s Outline Series in Economics. USA. McGraw Hill, Textbook (1980).

4- Chiang, A. C. “Fundamental Methods of Mathematical Economics” McGraw-Hill Book Company N. Y. USA 

5- Ferguson, C. E. & Maurice S. C. “Economic Analysis, Theory and Application” Irwin, USA.

http://en.wikipedia.org/wiki/Microeconomics
http://en.wikipedia.org/wiki/Mathematical_economics
http://www.cals.ncsu.edu/course/are012/notes.html
http://www.swlearning.com/economics/mankiw/mankiw3e/powerpoint_macro.html
http://www.youtube.com/watch?v=LadYhkiVC7Q
http://www.questia.com/library/117461489/essential-mathematics-for-economics-and-business
http://www.gobookeee.com/mathematics-for-economics-and-business-by-taylor/
http://books.google.jo/books?id=qSlGMwpNueoC&pg=SA2-PA78&lpg=SA2-PA78&dq=1
Intended Grading Scale (Optional)  

	From (%)
	To (%)
	Scale
	Mark
	Result

	0
	44
	0
	H
	Fail

	45
	47
	0.75
	D-
	Fail

	48
	54
	1
	D
	Accepted

	55
	60
	1.5
	D+
	Accepted

	61
	63
	1.75
	C-
	Good

	64
	66
	2
	C
	Good

	67
	72
	2.5
	C+
	Good

	73
	75
	2.75
	B-
	Very Good

	76
	78
	3
	B
	Very Good

	79
	84
	3.5
	B+
	Very Good

	85
	87
	3.75
	A¯
	Excellent

	88
	100
	4
	A
	Excellent


Notes: 
· Concerns or complaints should be expressed in the first instance to the module lecturer; if no resolution is forthcoming, then the issue should be brought to the attention of the module coordinator (for multiple sections) who will take the concerns to the module representative meeting. Thereafter, problems are dealt with by the Department Chair and if still unresolved the Dean and then ultimately the Vice President. For final complaints, there will be a committee to review grading the final exam. 

· For more details on University regulations please visit:
 http://www.ju.edu.jo/rules/index.htm
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