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SYLLABUS 
MIE 397 H Malaria, Cancer, Climate Change, Congestion and Social Trends: Simulation 

modeling for addressing world problems.  
Fall 2016 

 

Instructor:  

Professor Chaitra Gopalappa, PhD 
120 D Marston  
chaitrag@umass.edu 
 

Class Schedule: Tuesdays and Thursdays:  4:00 to 5:15 PM  

Location: Lederle Grad Res Ctr rm A210 
 
Office Hours: Tuesday 1- 3 PM (120 D Marston) 

WebPage: We will use Moodle for viewing and submission of assignments, and grades 

Course Description  

Introduces students to the concept and development of dynamic simulation modeling and its 
application in addressing global problems in societal systems such as in health, environment, and 
economy. 

Course Goals 

Students will learn simulation modeling skills and apply them to projecting future behavior of societal 
systems, estimating measures of interest, and analyzing alternative decision strategies. 

Course Objectives 

• Engage in problem solving and decision-analyses through application of simulation modeling to 
address complex questions of national/global public interests  

• Describe, distinguish, and evaluate the suitability of different simulation techniques for different 
applications 

• Strengthen ability to integrate basic theoretical concepts from engineering and math into 
simulation modeling to solve real world problems 

• Analyze and evaluate alternative strategies for addressing global problems, with a goal of 
informing decisions 

• Engage in creative thinking by identifying innovative applications of engineering that can impact 
public policy 

• Communicate ideas and work in an interdisciplinary group 
• Communicate model and findings in simple language to wider audience to inform public policy 

Software: MATLAB, Netlogo, and Excel 
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Course Outline 

Application  

1. Modeling and analyses to inform the World Health Organization Global Action Plan on non-
communicable diseases - prevention of early deaths from cancer 

2. Modeling and analyses to inform a U.S. national strategy for prevention of HIV through injecting 
drug use 

Theoretical topics 

3. Three types of dynamic simulation modeling methods 
a. Deterministic compartmental modeling - simulation using ordinary differential 

equations  
b. Stochastic agent-based modeling  
c. Agent-based network modeling 

4. Methodologies  
a. Model parametrization and parameter estimation: probability modeling, Markov chain, 

Markov processes, and optimization modeling 
b. Sampling methods- Latin hypercube sampling 
c. Identification of optimal strategies: introduction to operations research and non-linear 

optimization, response surfaces, and neural networks  

Grading Criteria 

• 2 application assignments- 20 points each (MATLAB or Netlogo) 
• Multiple short assignments- total 15 points  
• Group project: 45 points 

o Short proposal 5 
o Full proposal 5 
o Mid-term presentation 5 
o Final Presentation 10 
o Report 15  
o Policy brief 5 
o Note: Scores will be weighted based on your team-mates’ review of you. 

• Do not miss class. Let me and your project teammates know in advance if you will miss class 

 

Team work: Some assignments will involve team work 

Team Project (at least 2 different majors in each team):  

You will simulate a system of your interest to inform key question/s related to public policy. For this 
class a ‘system’ is anything that shapes society: environmental, behavioral, epidemiological, 
biological, or a combination of these, the underlying elements/principles of which span different 
fields of engineering and science, parts of which you might have learnt in your different classes. The 
objective is applying engineering methods to analyses of decisions that impact society as a whole 
(not to specific individuals or corporations), and as such, you will measure impacts and costs from a 
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societal perspective. This is an opportunity to apply your technical skills and what you have learned 
through the course of your degree to address complex societal challenges that often are cross-
disciplinary. As a team you will also be challenged to do additional reading and self-learning of 
coding to build an acceptably realistic model.  

Class policies: 

• Presentation of your work on assignments and project 
o Your codes should be well commented. It should take only 2-5 minutes for anyone 

with background in computational work to understand what you have done. 
o Reports should be equivalent to a professional project report. It should take only 5 

minutes for ‘any’one to understand your work. 
o If class performance is not up to mark, I might ask you to review each other’s codes and 

reports. Do NOT make your work as reference when reviewing.  
• For team assignments and project – grades will be weighted based on peer evaluation  
• Let me and your teammates know if you expect to miss any class  
• Late assignments lose 3 points per day delay 
• Use of laptops/computers: For class-related purposes ONLY  

Books/videos: Diseases have played a major role in shaping our society. Disease incidence and 
propagation are driven by the interaction of multiple systems of our society, including human 
development, socio-economics, behavior, environment, and epidemiology. Therefore, from a societal 
context, diseases can be the best examples for learning dynamic systems simulation modeling. The 
following are a few books (some available in video) that might help provide that bigger picture of a 
system and the challenges in trying to mathematically model them. These are thrilling and gripping, 
would be great for weekend reading or movie night with your friends. 

• The American Plague by Molly Caldwell Crosby 
• Guns, Germs, and Steel: The Fates of Human Societies 
• Infections and Inequalities: The Modern Plagues by Paul Farmer  
• The Coming Plague: Newly Emerging Diseases in a World Out of Balance  

by Laurie Garrett 
• The Ghost Map: The Story of London's Most Terrifying Epidemic--and How It Changed 

Science, Cities, and the Modern World by Steven Johnson 
• And The Band Played On 

 

SYLLABUS POLICIES 

Statement of inclusivity 

The diversity of the participants in this course is a valuable source of ideas, problem solving strategies, 
and engineering creativity. If you feel that your contribution is not being valued for any reason, please 
speak with me privately. If you wish to communicate anonymously, you may do so in writing or speak 
with Dr. Paula Rees, Director of Engineering Diversity Programs (rees@umass.edu, 413.545.6324, 
Marston 128). We are all members of an academic community where it is our shared responsibility to 
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cultivate a climate where all students/individuals are valued and where both they and their ideas are 
treated with respect. 

Academic Honesty Policy Statement 

Since the integrity of the academic enterprise of any institution of higher education requires honesty in 
scholarship and research, academic honesty is required of all students at the University of 
Massachusetts Amherst. 
 
Academic dishonesty is prohibited in all programs of the University. Academic dishonesty includes but is 
not limited to: cheating, fabrication, plagiarism, and facilitating dishonesty. Appropriate sanctions may 
be imposed on any student who has committed an act of academic dishonesty. Instructors should take 
reasonable steps to address academic misconduct. Any person who has reason to believe that a student 
has committed academic dishonesty should bring such information to the attention of the appropriate 
course instructor as soon as possible. Instances of academic dishonesty not related to a specific course 
should be brought to the attention of the appropriate department Head or Chair. The procedures 
outlined below are intended to provide an efficient and orderly process by which action may be taken if 
it appears that academic dishonesty has occurred and by which students may appeal such actions. 
 
Since students are expected to be familiar with this policy and the commonly accepted standards of 
academic integrity, ignorance of such standards is not normally sufficient evidence of lack of intent. 

For more information about what constitutes academic dishonesty, please see the Dean of Students’ 
website: 

http://umass.edu/dean_students/codeofconduct/acadhonesty/ 

 

Disability Statement 

The University of Massachusetts Amherst is committed to providing an equal educational opportunity 
for all students. If you have a documented physical, psychological, or learning disability on file with 
Disability Services (DS), Learning Disabilities Support Services (LDSS), or Psychological Disabilities 
Services (PDS), you may be eligible for reasonable academic accommodations to help you succeed in this 
course. If you have a documented disability that requires an accommodation, please notify me within 
the first two weeks of the semester so that we may make appropriate arrangements. 
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