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Agricultural Economics 642 

Dynamic Optimization in Agricultural and Applied Economics 

3 Credits 
Spring 2023 

 

Instructor 

Richard Woodward 

393 AGLS Building 

Office: 979-845-5864  

r-woodward@tamu.edu 

Office Hours and Communication 

• Open door policy 

• e-mail messages usually receive 

prompt response. 

I.  Course Description 

Economics of problems of dynamic optimization, focusing on numerical and analytical methods. 

Applications in a wide range of issues related to agricultural and applied economics are considered.  

II. Learning Outcomes  

• Develop an intuitive understanding of dynamic economic problems including (discrete and 

continuous, deterministic and stochastic).   

• Apply dynamic economic analysis in the areas of agricultural and natural resource economics.  

• Analyze papers in which dynamic optimization plays a central role. 

• Set up and solve dynamic optimization problems, both analytically and numerically, and to 

understand the strengths and weaknesses of alternative methods. 

III. Textbook and resource material  

There is no required textbook; see the section on texts below. Most class material will be distributed 

via the class homepage is located at http://agecon2.tamu.edu/people/faculty/woodward-richard/. Notes, 

problem sets and other information relevant to the course will be available there. I will provide notes 

for each lecture on the web site at least 48 hours prior to each class.  If notes are not posted by this 

time, contact me because it is likely that there has been a computer glitch. If for some reason I fail to 

post the notes at that time, I will supply printed copies in class.  

IV. Prerequisites 

It will be assumed that you have a very strong understanding of calculus (constrained optimization and 

integration), linear algebra and fundamental principles of probability and statistics. You must also be 

comfortable with the basic microeconomic results of consumer and producer theory. Previous 

exposure to differential equations would be helpful but is not assumed. These prerequisites are 

satisfied by ECON 629 or approval of instructor. 

V. Attendance 

Attendance is expected at every class. Students who are not able to attend a class should consult with 

the professor to ensure that they obtain all the material covered during class. See Student Rule 7 for 

more information on attendance and excused absences:  http://student-rules.tamu.edu/rule07  
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VI. Grading 

The grading system to be used in this course will probably be different from any other course that you 

have taken. Your grade will depend on the extent to which you demonstrate mastery of a range of 

skills and concepts. The list of skills and concepts will be circulated and is available from the class 

home page. These skills and concepts fall into three groups, I. General Issues in Dynamic 

Optimization, II. Optimal Control, and III. Numerical Dynamic Programming, and three levels: Basic 

(A), Intermediate (B) and Advanced (C). Mastery tests over concepts in these categories should take 

around 15, 30, or 60 minutes respectively. 

Mastery of a basic concept will be demonstrated by correctly answers 100% of a set of multiple-choice 

questions on that topic. After each attempt, a student may be retested on that concept after a delay of at 

least 2 days. Retakes may be administered through an oral or short answer questions at the discretion 

of the instructor. 

Mastery of an intermediate concept will be demonstrated by correctly answering short answer 

questions. Students will be allowed only one attempt to demonstrate mastery on an intermediate 

concept after the last day of class.  

Mastery of an advanced concept will be demonstrated by solving problems or through a discussion 

with the instructor. Students will be allowed only one attempt to demonstrate mastery of an advanced 

concept after the last day of class. 

Mastery Tests (MTs) are self-scheduled in coordination with the instructor. They must be scheduled 

by e-mail at least 24 hours in advance. MTs will be graded within 2 weekdays. A student who fails an 

MT must wait at least 2 days after receiving their grade before they are allowed to retake another MT 

over that concept.  

For a D, a student must attend at least 50% of the classes, submit questions on reading and participate 

in classroom exercises. 

For a C, a student must complete the requirements for a D plus demonstrate mastery of 100% of the 

basic concepts (level A) in all groups. 

For a B, a student must complete the requirements for a C plus demonstrate mastery all intermediate 

topics in Group I, plus at least 75%* of the intermediate concepts (level B) in both Groups II and III. 

For an A, a student must complete the requirements for a B plus demonstrate mastery of at least 90%* 

all intermediate concepts in Groups II and III, at least 75%* of the advanced topics (level C) in either 

Group II or Group III, and all advanced topics in Group I.  Note that you should focus on either Group 

II or Group III, and you should not start on level C MTs in a group until you are close to completing 

the level B requirements for that group.  

Students who demonstrate mastery of at least 75%* of the advanced topics in both Groups II and III 

will also receive a letter indicating their exceptional accomplishment, which will be sent to the 

Graduate Office for inclusion in the student’s permanent file. 

* A percentage goal P is satisfied by passing n of N MTs in a category if 
( )1

100
n

P
N

+
    

(note the strict inequality, so this does not apply to thresholds of 100%). 

It is a violation of the honor code to reveal the contents of  

any of the Mastery Tests.  

VII. Calendar 

All Mastery Tests (MTs) are self-scheduled but must be completed before the date of the officially 

scheduled final examination. Extensions may be requested, but retakes of MTs are restricted as 

indicated above.  
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VIII. Homework Assignments 

There will be three homework assignments intended to give you an opportunity to practice using the 

material presented in the course. These will not be graded, but their completion is a prerequisite for 

taking many of the MTs. If a homework problem is a prerequisite, evidence of having completed the 

problem must be submitted prior to scheduling that MT. A student may request the answer key at any 

time, but this must be done after showing his or her work to the instructor. Since homework 

assignments are not graded, clarity and legibility are less important than is typically the case. 

IX. Team-based Learning 

During the course we will use team-based learning in which class time is spent primarily working on 

problems with members of a team with whom you will work all semester. There will be no standard 

lectures. Instead, you will be required to read and study the notes for each class prior to arriving each 

day and then we will engage the material and take it to a higher level in class.  

Classroom exercises and “Readiness Assessment Tests” will be used throughout the semester to give 

you practice with important concepts and prepare you for the mastery tests.  

For most classes, students must submit 1-3 questions on the lecture notes to be covered that day.  

Teammates will carry out two peer evaluations of each other during the semester. The peer evaluations 

will not affect a student’s grade but are a required class element.  

If there is insufficient preparation for classes and/or participation in team-based activities, the 

grading rubric outlined above will be adjusted to provide stronger incentives. 

X. Computer programming 

The use of computers is central to much of applied economic analysis and will play a major role in this 

course. The only way to learn a foreign language is by practicing. The same rule holds for 

programming languages. Courses should be seen as an opportunity to learn a new language. The more 

languages you “speak,” the more flexibility that you have as you try to solve a problem. On the other 

hand, learning a language can be time consuming and get in the way of learning the economic 

concepts that are the focus of the course. So, you must balance the associated benefits and the 

opportunity costs based on your own interests, time constraints and talents.  

There will be optional computer labs during which students can obtain assistance in the use of 

programming languages that will be used to complete the homework assignments.  

All the computer homework assignments can, at least in theory, be completed using many languages 

including Fortran, Gauss, R, GAMS, Matlab, Python or Visual Basic. Some of the problems could 

even be solved in Excel or other spreadsheets. You may use almost any program language to complete 

the assignments for this course.  

The default language for the numerical dynamic programming part of this course will be Visual Basic 

and specific instruction for that language will be provided. VB is used because it is readily accessible 

(if you have Excel, you have VB), its syntax is quite easy to learn, it integrates easily with the 

graphing and analytical capabilities of Excel, and it provides a nice steppingstone to other languages. 

There are several books that will help you learn to program, including the book by Albright noted 

below. Note, however, that VB is not appropriate for large or complex programming. 

You are encouraged to use a language other than VB; you will probably learn more. If you want to 

use an alternative language, please discuss it with me to make sure that it will work. 

XI. Texts 

The following are optional texts and should be available for purchase or download online. I would 

not recommend buying all of these books as the cost would be excessive and there is some repetition. 



 4 

You are welcome to look at my copies of these books before deciding and copies of some books are 

available for loan. For the nuts and bolts of numerical dynamic programming, excellent available 

references are the chapter by Rust (Handbook of Computational Economics), the text by Miranda and 

Fackler, and a few chapters of the book by Judd. If you have not done a lot of programming, then the 

Albright or Miranda and Fackler texts might be helpful, depending on whether you intend to do the 

programming assignments in VB or Matlab. 

Optimal Control 

Leonard, Daniel, and Ngo Van Long. 1992. Optimal Control Theory and Static Optimization in 

Economics. New York: Cambridge Univ. Press. [Excellent introduction to optimal control] 

Kamien, Morton I. and Nancy Lou Schwartz. 1991. Dynamic Optimization: The Calculus of 

Variations and Optimal Control in Economics and Management. New York, N.Y.: Elsevier. 

[A very good reference for optimal control]  

Dynamic Programming & Numerical Methods 

Adda, Jerome and Russell W. Cooper. 2003. Dynamic Economics: Quantitative Methods and 

Applications. Cambridge Mass.: MIT Press. 

Bertsekas, Dimitri P. 1987. Dynamic Programming: Deterministic and Stochastic Models. Prentice 

Hall.  

Judd, Kenneth L. 1996. Numerical Methods in Economics. Cambridge, Mass.: The MIT Press. [An 

excellent overview of methods with strong theoretical foundations - a useful reference book]  

Miranda, Mario J., and Paul L. Fackler. 2002. Applied Computational Economics and Finance. 

Cambridge, Mass.: MIT Press. [excellent applied text. The authors use Matlab to solve a wide 

range of problems] 

Powell, Warren B. 2011, Approximate Dynamic Programming: Solving the Curses of Dimensionality 

(Second Edition). Hoboken, New Jersey: Wiley.  

VB Programming 

Albright, S. Christian. 2001. VBA for Modelers: Developing Decision Support Systems with Microsoft 

Excel. Pacifica Grove, CA: Duxbury. [A nice reference for those who will do their 

programming using visual basic] 

XII. Acknowledgments 

In developing the material for this course, I draw on numerous sources and I want to give the authors 

credit. As a general disclaimer, unless stated explicitly, I claim the discovery of none of the material 

covered in the course, only its presentation. If you are unsure of the source for the material that I am 

presenting, simply ask and I will normally be able to provide the necessary citation, at least after the 

problem set has been handed in. Unpublished sources that I will draw on include: 

Karp, Larry. Lecture notes on Methods of Dynamic Analysis and Control. University of California, 

Berkeley 

Provencher, Bill. Lecture notes on Dynamic Resource Economics. University of Wisconsin – 

Madison. 

XIII. Copyright Statement 

All handouts and supplements used in this course are copyrighted. This includes all materials 

generated for this class, including but not limited to syllabi, exams, in-class materials, review 

sheets, and lecture outlines. Materials may be downloaded or photocopied for personal use 

only, and may not be given or sold to other individuals. 



 5 

XIV. Covid Recommendation 

To help protect Aggieland and stop the spread of COVID-19, Texas A&M University urges students 

to be vaccinated and to wear masks in classrooms and all other academic facilities on campus, 

including labs.  Doing so exemplifies the Aggie Core Values of respect, leadership, integrity, and 

selfless service by putting community concerns above individual preferences. COVID-19 vaccines and 

masking — regardless of vaccination status — have been shown to be safe and effective at reducing 

spread to others, infection, hospitalization, and death. 

XV. University required content 

A. Attendance Policy 

 

The university views class attendance and participation as an individual student responsibility. 

Students are expected to attend class and to complete all assignments.  

 

Please refer to Student Rule 7 in its entirety for information about excused absences, including 

definitions, and related documentation and timelines. 

 

B. Makeup Work Policy 

 

Students will be excused from attending class on the day of a graded activity or when attendance 

contributes to a student’s grade, for the reasons stated in Student Rule 7, or other reason deemed 

appropriate by the instructor.  

 

Please refer to Student Rule 7 in its entirety for information about makeup work, including definitions, 

and related documentation and timelines. 

 

Absences related to Title IX of the Education Amendments of 1972 may necessitate a period of more 

than 30 days for make-up work, and the timeframe for make-up work should be agreed upon by the 

student and instructor” (Student Rule 7, Section 7.4.1). 

 

“The instructor is under no obligation to provide an opportunity for the student to make up work 

missed because of an unexcused absence” (Student Rule 7, Section 7.4.2). 

 

Students who request an excused absence are expected to uphold the Aggie Honor Code and Student 

Conduct Code. (See Student Rule 24.) 

 

C. Academic Integrity Statement and Policy 

 

“An Aggie does not lie, cheat or steal, or tolerate those who do.” 

 

“Texas A&M University students are responsible for authenticating all work submitted to an 

instructor. If asked, students must be able to produce proof that the item submitted is indeed the work 

of that student. Students must keep appropriate records at all times. The inability to authenticate one’s 

work, should the instructor request it, may be sufficient grounds to initiate an academic misconduct 

case” (Section 20.1.2.3, Student Rule 20). 

 

You can learn more about the Aggie Honor System Office Rules and Procedures, academic integrity, 

and your rights and responsibilities at aggiehonor.tamu.edu. 

 

https://student-rules.tamu.edu/rule07/
https://student-rules.tamu.edu/rule07/
https://student-rules.tamu.edu/rule07
https://student-rules.tamu.edu/rule07
https://student-rules.tamu.edu/rule24/
https://aggiehonor.tamu.edu/Rules-and-Procedures/Rules/Honor-System-Rules
https://aggiehonor.tamu.edu/
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D. Americans with Disabilities Act (ADA) Policy 

 

Texas A&M University is committed to providing equitable access to learning opportunities for all 

students. If you experience barriers to your education due to a disability or think you may have a 

disability, please contact the Disability Resources office on your campus (resources listed below) 

Disabilities may include, but are not limited to attentional, learning, mental health, sensory, physical, 

or chronic health conditions. All students are encouraged to discuss their disability related needs with 

Disability Resources and their instructors as soon as possible. 

 

Disability Resources is located in the Student Services Building or at (979) 845-1637 or visit 

disability.tamu.edu. 

 

E. Title IX and Statement on Limits to Confidentiality 

 

Texas A&M University is committed to fostering a learning environment that is safe and productive 

for all. University policies and federal and state laws prohibit gender-based discrimination and sexual 

harassment, including sexual assault, sexual exploitation, domestic violence, dating violence, and 

stalking. 

 

With the exception of some medical and mental health providers, all university employees (including 

full and part-time faculty, staff, paid graduate assistants, student workers, etc.) are Mandatory 

Reporters and must report to the Title IX Office if the employee experiences, observes, or becomes 

aware of an incident that meets the following conditions (see University Rule 08.01.01.M1): 

 

• The incident is reasonably believed to be discrimination or harassment.  

• The incident is alleged to have been committed by or against a person who, at the time of the 
incident, was (1) a student enrolled at the University or (2) an employee of the University.  

 

Mandatory Reporters must file a report regardless of how the information comes to their attention – 

including but not limited to face-to-face conversations, a written class assignment or paper, class 

discussion, email, text, or social media post. Although Mandatory Reporters must file a report, in most 

instances, a person who is subjected to the alleged conduct will be able to control how the report is 

handled, including whether or not to pursue a formal investigation. The University’s goal is to make 

sure you are aware of the range of options available to you and to ensure access to the resources you 

need. 

 

Students wishing to discuss concerns in a confidential setting are encouraged to make an appointment 

with Counseling and Psychological Services (CAPS).  

 

F. Statement on Mental Health and Wellness 

 

Texas A&M University recognizes that mental health and wellness are critical factors that influence a 

student’s academic success and overall wellbeing. Students are encouraged to engage in healthy self-

care by utilizing available resources and services on your campus 

 

Students who need someone to talk to can contact Counseling & Psychological Services (CAPS) or 

call the TAMU Helpline (979-845-2700) from 4:00 p.m. to 8:00 a.m. weekdays and 24 hours on 

weekends. 24-hour emergency help is also available through the National Suicide Prevention Hotline 

(800-273-8255) or at suicidepreventionlifeline.org.  

 

https://disability.tamu.edu/
https://rules-saps.tamu.edu/PDFs/08.01.01.M1.pdf
https://caps.tamu.edu/
https://suicidepreventionlifeline.org/

