
ECONOMICS 741: ADVANCED MATHEMATICAL ECONOMICS 
Spring 2011 

MW 10:30am – 11:45am 
456 Bryan Building 

 
INSTRUCTOR:  Professor Dora Gicheva 
  Office: 472 Bryan Building 
  Phone: 334-4865 
  E-mail: d_gichev@uncg.edu 
  Office Hours: Monday 3:30-5:30pm and by appointment 
 
COURSE DESCRIPTION: This course is designed to provide the mathematical foundations 
necessary for the PhD theory sequence. It provides an introduction to mathematical modeling 
and optimization in economics. The first part of the course reviews and introduces new 
mathematical concepts useful in economics. The second part of the course focuses on 
intertemporal optimization.    

 
COURSE MATERIALS: Mathematics for Economists by Carl Simon and Lawrence Blume 
and Dynamic Economics: Quantitative Methods and Applications by Jerome Adda and 
Russell Cooper. 
 
I will also use Microeconomic Theory by Mas-Colell, Whinston and Green. There will be 
additional readings from other textbooks and journal articles. I will make such readings 
available to you. 
 
I will usually post brief lecture notes on the UNCG Blackboard website prior to lecture. You 
should print them out and go over them before class. Bringing them to class will make it 
easier for you to take notes. 
 
The required software for this class is MATLAB®.  
 
COURSE OBJECTIVES: By the end of this course students should have the mathematical 
background necessary to complete a graduate-level sequence in microeconomic theory. 
Students will learn about the following:  

 Properties of sets; open and closed sets  
 Functions of several variables; differentiation of multivariate functions 
 Implicit functions 
 Definite matrices 
 Constrained and unconstrained optimization; Kuhn-Tucker conditions 
 Homogeneity and homotheticity 
 Concave and quasiconcave functions 
 Overlapping generations models 
 Bellman equations 
 Intertemporal optimization with uncertainty 
 Search models 

 



GRADES: Grades will be based on the following components: 
  
  Homework    10% 
  Midterm exam     30% 
  Final exam     40% 
  Presentation    20% 
 
Homework: I will usually assign problem sets weekly, although sometimes I may skip a 
week and assign a longer problem set instead. Most of the homework problems will be taken 
from the textbook, especially in the first part of the course. Most problem sets with have a 
programming component, which should be completed using MATLAB®. You should turn in 
a printout of your (well-documented and clearly written) program, as well as a printout of the 
output. 
You can work on the homework assignments in groups but you have to write up your own 
solutions. All homework is due at the beginning of class; no late homework will be accepted. 
   
Midterm: The midterm will be held in class on March 2, 2011. No notes, textbooks or other 
materials may be used. 
 
Final Exam: The final will be comprehensive, with an emphasis on the material covered 
after the midterm. Similarly to the midterm, it is a closed-book exam. The final exam will be 
given during the 3-hour period scheduled by the school. 
 
Presentation: You must choose a journal article to present in front of the class. I will give 
you a list of papers that you can choose from, but if you find something else that you are 
interested in, you are welcome to show it to me for approval. Presentations should be about 
20 minutes in length, with additional time for questions. You are expected to ask questions 
about the papers you are not presenting and answer your classmates’ questions on the paper 
you present. Part of your presentation grade will be based on a written report in which you 
must demonstrate that you can derive the main theoretical results of the paper you are 
presenting. 

 
HONOR CODE: Students are expected to know and abide by the Honor Code in all matters 
pertaining to this course. Violation of the Code will be pursued in accordance with the Code. 
 
FACULTY AND STUDENT GUIDELINES can be found at 
http://www.uncg.edu/bae/faculty_student_guidelines.pdf. Please read them carefully. 



COURSE OUTLINE (Subject to change; to be updated with reading assignments for the 
material after the midterm.) 
 
1. Sets, numbers and proofs (SB Appendix 1) 
 
2. Review of vector algebra (SB 10) 
 
3. Limits and open sets (SB 12) 

 
4. Functions of several variables (SB 13) 

 
5. Calculus of several variables (SB 14) 

 
6. Implicit functions and their derivatives (SB 15) 

 
7. Quadratic forms and definite matrices (SB 16) 

 
8. Unconstrained optimization (SB 17) 

 
9. Constrained optimization (SB 18, 19) 

 
10. Homogeneous and homothetic functions (SB 20) 

 
11. Concave and quasi-concave functions (SB 21) 

 
Midterm Exam (March 2) 

 
1. Overlapping generations models (**) 
 
2. Dynamic programming and Bellman equations (AC p.7-31) 

 
3. Intertemporal optimization with uncertainty 

 
4. Search models (AC p.257-262) 

 
5. Optimal stopping (AC) 

 
6. Endogenous growth model 

 
Student Presentations (April 20 and April 25) 
 
Final Exam 

 
* SB – Simon and Blume; AC – Adda and Cooper 
** Weil, Philippe. 2008. “Overlapping Generations: The First Jubilee.” Journal of Economic 
Perspectives, 22(4): 115–134 



 
LIST OF SUGGESTED PAPERS FOR PRESENTATIONS (You are welcome to choose a paper that 
is not on the list, but you have to discuss your choice with me first.) 
 
Adda, Jerome, and Francesca Cornaglia. “Taxes, Cigarette Consumption, and 
Smoking Intensity,” American Economic Review 96(4), September 2006, pp. 1013-1028. 
 
Burdett, Kenneth and Melvyn G. Coles. “Marriage and Class.” The Quarterly Journal of 
Economics 112(1), February 1997, pp. 141-168. 
 
Burdett, Kenneth, Ricardo Lagos and Randall Wright. “Crime, Inequality, and 
Unemployment.” The American Economic Review 93(5), December 2003, pp. 1764-1777. 
 
Feldstein, Martin. “The Optimal Level of Social Security Benefits.” The Quarterly Journal of 
Economics 100(2), May 1985, pp. 302-320. 
 
Hansson, Ingemar and Charles Stuart. “Social Security as Trade among Living Generations.” 
The American Economic Review 79(5), December 1989, pp. 1182-1195. 
 
Holland, Stephen P. “Extraction Capacity and the Optimal Order of Extraction” Journal 
of Environmental Economics and Management 45(3), May 2003, pp. 569-588.  
 
MaCurdy, Thomas E. "An Empirical Model of Labor Supply in a Life-Cycle Setting," 
Journal of Political Economy 89, December 1981, pp.1059-85. 
 
Romer, Paul. “Endogenous Technological Change.” The Journal of Political Economy 98(5), 
October 1990, pp. S71-S102. 
 
Rust, John. “Optimal Replacement of GMC Bus Engines: An Empirical Model of Harold 
Zurcher.” Econometrica 55(5), September 1987, pp. 999-1033. 
 
Sohngen, Brent and Robert Mandelsohn. “Valuing the Impact of Large-Scale Ecological 
Change in a Market: The Effect of Climate Change on U.S. Timber.” The American 
Economic Review 88(4), September 1998, pp. 686-710. 
 
Sohngen, Brent, Robert Mandelsohn and Roger Sedjo. “Forest Management, Conservation, 
and Global Timber Markets.” American Journal of Agricultural Economics 81, February 
1999, pp. 1-13. 

 
 


