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Mathematical models help us to organize our thoughts, clarify our reasoning, and allow the application of powerful mathematical tools.  Formal models also reveal assumptions, permit verification of logical deductions, and allow application by others.  This course is intended to use examples from many areas of economics to accomplish several overlapping objectives:

1. Develop the ability to formulate models that are reasonably realistic and yet tractable.

2. Develop the ability to analyze mathematical models of economic behavior.

3. Develop problem-solving skills in general.

4. Become comfortable using mathematical tools to deduce the logical implications of economic models.

5. Prepare for intermediate theory and upper-division economics courses in which mathematical techniques are applied to a wide variety of models.

The course should be useful preparation not only for courses in economics but also for courses in finance.

There is no textbook suitable for this course, but we will have other resources.  On the Web site for the course, http://www.economics.pomona.edu/Marks/Econ_058/, are links to the best online discussions of some relevant mathematical topics, such as basic rules of differential calculus.  (Most of these are at Wikipedia, but a few are at Wolfram MathWorld.)  The file may be updated as we go along.  We will also have lecture notes on some topics.
Determination of Course Grade

20% weekly homework exercises. You may discuss the general concepts with others; but the specific work must be your own. Your answers must show all your work, be completely legible (either typed or written cleanly and clearly), and are due at the beginning of class. 

20% challenge exercises. Three challenge problems will assigned during the course of the semester. You will work on three different three-person teams randomly chosen by me. Each project will receive separate grades for the analysis and the written report. All three team members should work on each project and all will be graded on the analysis; evidence of free riding by any group members will lead to downward adjustment of their grades. One team member will prepare the written report and will be graded on whether the writing is clear, persuasive, and grammatically correct. Each person in the class will write one report during the semester and consequently accumulate four separate challenge-problem grades during the semester, each worth 5% of the course grade: three team grades on analysis and one individual grade on a written report. 

20% each  for two midterms and a final examination.  These will all be closed-book, no-calculator tests emphasizing concepts, understanding, and applications. 

Course Schedule

Dates
Topics

	1/16
	Using Mathematical Models to Represent Reality

	1/18
	Present Value: Discrete and Continuous Time

	1/23
	One-Variable Calculus

	1/25, 30
	Optimization with one Choice Variable

	2/1, 6, 8
	Partial Derivatives and Total Derivatives

	2/13, 15
	Optimization with More Than one Choice Variable

	2/20
	Examination #1

	2/22, 27
	Constrained Optimization: Lagrange Multipliers

	3/1, 6, 8
	Comparative Statics

	3/20 
	Dynamic Models

	3/22, 27, 29
	Probability Models

	4/3
	Examination #2

	4/5, 10
	Game Theory

	4/12
	Computational Methods

	4/17, 19
	Linear Models and Matrix Algebra

	4/24
	Input-Output Model

	4/26; 5/1
	Monte Carlo Analysis





The Final Examination will be held Tuesday, May 8, at 9:00 AM.

