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Preamble 
•  For a variety of reasons (internal and external to OR/

MS), OR/MS still must fight survival battles in MBA 
programs 
–  The shrinking MBA Core curriculum 

•  At MITSloan, we have felt and continue to feel this 
  
•  As “leaders” we feel a special responsibility to MIT 

and to INFORMS to make OR/MS truly shine in MBA 
programs 



Preamble, continued 
•  We have developed a very successful curriculum 

–  Not an easy task 
–  Took many years to refine 
–  Many different instructors contributed 
–  Dynamically moving target 
–  Still vulnerable to policy shifts at MITSloan 

•  MITSloan is at MIT, but 
–  Demographics are same as other MBA programs 
–  Expectations of students and faculty are same as other MBA 

programs 
–  In last 15 years, MITSloan has tried to be un-MIT in many 

ways (seemingly bad for OR/MS) 



Disclaimer I 
•  I am not a scholar of OR/MS teaching, curricula, or 

OR/MS case marketplace 
•  Recommend excellent series in OR/MS Today June, 

August, October 2007 by Patrick Noonan 



Disclaimer II 
•  I am co-author (with D. Bertsimas) of textbook Data, 

Models, and Decisions: the Fundamentals of 
Management Science  
–  © 2004 Dynamic Ideas LLC 

•  Textbook is codification of MITSloan OR/MS 
curriculum 

•  I am not trying to plug either our curriculum or 
textbook 

•  Textbook is successful so far, so we are doing 
something right ☺ 

 



Purpose of Talk 

•  Convey some broad themes/lessons in 
OR/MS curriculum design for MBA 

 
•  Enhance confidence in ability to design/

deliver a successful MBA OR/MS 
course 

 



Our Inspiration 

“The final test of any theory is its capacity 
to solve the problems which originated 
it.” 

 
-George Dantzig, opening sentence of 

1963 book Linear Programming and 
Extensions 



Proposed Motivation for Every OR/MS Course 

  
 Management science tools and models 
represent the future of best-practices for 
tomorrow’s successful companies 

 
•  Future-oriented 
•  But works for today as well  
 



A Recent Student Experience 
 

 “I worked with McKinsey in its Atlanta office during this summer (Jun-Sep-05).  I 
did a project with one of the leading telecom operators in the U.S.  The project was 
about project portfolio optimization, identifying the profitable projects and 
selecting the one with the highest NPV.  Before I joined the project, the 
consultants had tried several “traditional” problem solving methods to solve this 
problem.  Unfortunately, due to the complexity and abundance of the parameters, 
the traditional approach did not provide the satisfactory answers, which the 
company CFO was looking for.  I decided to use the optimization methods you 
taught us in DMD class.… I quickly skimmed through the optimization sections of 
the book to remember how to use the solver, how to create an objective function 
and how to add constraints.  It took me a couple of days to structure the problem, 
prepare the objective function and come up with meaningful constraints.  I built, 
ran the model, and prepared the presentation to communicate this complex 
problem, sophisticated approach and beautiful solution to the client executives. 

 
 It was this CFO-level executive meeting at the client site that made me a “hero” 
this summer at McKinsey.  After my presentation, the CFO of the telecom operator 
was amazed with the answer I provided and immediately offered me a job!!  Since 
this job offer came in front of the other McKinsey partners and senior managers, 
immediately after the meeting the partner talked to me about his future plans for 
me at McKinsey and tried to convince me to join McKinsey.”  --Emre Gurken 



Very Many Curricula Models 
•  Discipline-focused atoms 

–  probability, statistical estimation, simulation, decision trees, linear 
optimization, nonlinear optimization, inventory control/EOQ, integer 
optimization, etc. 

•  Industry applications focus 
–  Manufacturing, retailing, internet pricing, service management, etc. 

•  Modeling focus 
–  Designing, building, and working with analytical models 

•  Data focus 
–  How to gather, filter, summarize, and make decisions based on 

data 
•  Computer focus 

–  Working with PCs, Excel, getting data in and out of spreadsheet 
models, etc. 

•  Hybrids, variations of above, and others, etc. 



Pre-Design 

Answer Three Questions: 
•  Who are the stakeholders? 
•  What are the stakeholders’ goals?  
•  What is your desired impact on stakeholders? 
Then: 
•  Translate desired impacts into concrete 

curriculum (easier said than done) 
•  Practice continuous improvement 



Enumerate the Stakeholders 

•  Instructors 
•  School 
•  OR/MS profession (~INFORMS) 
•  Business world 
•  Students 
 
 



Articulate Stakeholders’ 
Goals 

•  Instructor goals 
–  Teach fun stuff 
–  Have fun teaching fun stuff 
–  Add value to School through teaching 

•  School goals 
–  Reputation of School 
–  Positioning of School 

•  Entrepeneurship, global enterprise, etc. 
•  Finance, OR/MS, General Management, etc. 

–  Service to other units 
•  Marketing, Operations, Finance, Economics 

•  INFORMS goals 
–  Promote OR/MS 
–  Educate people on value and use of OR/MS 



Stakeholders’ Goals, cont. 
•  Business world goals 

–  Better management decisions  
•  Leads to “the science of better” 

–  Lower costs of business 
–  More efficient industrial enterprise 

•  Student goals 
–  Get a good/great starting job 
–  Acquire tools for a good/great career 

 



Articulate Desired Impacts on Stakeholders 

•  School 
•  Students 
•  OR/MS Profession 
•  Business World 
 



Examples of Desired Impacts on School 

MITSloan Impacts: 
•  support three functional areas through our course:  

marketing, finance, and operations management 
•  “Service” mode to other functions 
•  Other functions serve OR/MS if done well 

•  have MITSloan be known for excellence in OR/MS 
•  Risky, might exacerbate MITSloan positioning problem 
•  Could lead to “niche” position 



Examples of Desired Impacts on Students 
(short term) 

Student Impacts in short term: 
•  Change the way students think and understand their 

world 
•  Uncertainty can be modeled and managed 
•  “Best” decisions can be determined even in 

complex resource-constrained environments 
•  Data can be put to excellent use to understand 

the environment under question, and to 
suggest or determine the best decisions 



Examples of Desired Impacts on Students 
(short term), continued 

Student Impacts in short term, continued 
•  Students should have good intro knowledge 

and experience with most OR/MS tools 
•  Students should understand the value of OR/

MS to business enterprises 
•  Students should be able to identify when OR/

MS might add value, and what types of tools 
might be required to add value 
  



Examples of Desired Impacts on Students 
(longer term) 

Student Impacts in longer term (5 years out) 
•  Managers will have forgotten lots of technical detail 

(shadow prices, linearity assumption, definition of 
standard deviation,  definition of R2 , etc.) 

•  Managers should still know the value of OR/MS to 
contribute to informed decision-making in their 
domain by remembering how they used OR/MS in 
management cases, etc. 

•  Managers should be confident to harness OR/MS to 
make better decisions 

•  Internal OR/MS function 
•  External OR/MS function (consulting) 



Some More Critical Questions 

•  What do you want students to know now and/
or have access to in their summer job and 
graduation job? 

•  How do you want to change the way your 
students think/understand their management 
world in the short and longer terms? 

•  What do you want your students to have 
access to five years from now? 



John Feddock and the Conemaugh Generating 
Station 

•  Conemaugh Generating Station – largest coal-
burning powerplant east of Mississippi River (40MM 
tons/year) jointly owned by 7 utility companies 

•  John Feddock was fuel supply manager in 1980, had 
an MBA from Columbia 

•  Thought fuel supply planning and operations could be 
done much more efficiently 

•  Convinced the consortium to invest in a linear 
programming model to optimize fuel supply 

•  Saved the consortium and ultimately consumers in 
the Northeast, and lowered SO2 emissions as well 

  



Examples of Desired Impacts on OR/MS 
Profession 

•  Tomorrow’s managers will understand the 
value of OR/MS to world of  business 

•  Tomorrow’s managers will demand more 
OR/MS content in their firms’ decision-
making 

•  Prestige of OR/MS will grow 
•  OR/MS will be well-understood for its 

contributions to world of business 

  



Examples of Desired Impacts on Business 
World 

•  Future managers will make better decisions 
•  Businesses will be more efficiently managed 

–  Costs will be optimized 

•  Consumers’ utilities will be increased 
•  Social welfare will be enhanced 

  



MITSloan OR/MS Course 

•  One semester course (21 classes) 
•  Required for all 1st-year MBA students 
•  Title:  “Data, Models, and Decisions” 
•  Mix of lectures and cases 
•  All cases originated from our faculty/

students/graduates 
 



MITSloan Course, continued 
•  Decision Analysis (2 cases, no lectures) 
•  Probability Theory (3 lectures) 

–  includes combining random variables to reduce 
uncertainty 

•  Simulation Modeling (1 lecture, 1 case) 
•  Statistical Estimation (2 lectures) 
•  Regression (2 lectures, 3 cases) 
•  Linear Optimization (2 lectures, 1 case) 
•  Nonlinear Optimization (1 lecture, 1 case) 
•  Integer Optimization (1 lecture, 1 case) 
 



MITSloan Course, continued 
•  We start with decision analysis – 2 cases, no theory 

–  No formal theory needed or used 
–  Transparent model 
–  Students see value-added of structured thinking 
–  Course adds value at lecture 1 
–  “Cases” add to managerial context and practicality 
–  Students buy in by lecture 2 

•  We try to balance lectures and cases 
–  Cases have low baud rate 
–  But cases help students see value-added 

 



MITSloan Course, continued 

•  We teach from our own academic strengths 
and practical experiences 

•  Choosing/designing cases and texts 
–  Some very good textbooks out there 

•  Continuous Improvement 
–  Our course developed into a success over a 7-

year period 
–  We still need to practice continuous improvement 

•  Hybrid design – works for us 
 

 



OR/MS Esteem 

•  Instructors must hold OR/MS in high esteem 
•  Instructors must understand the value of OR/

MS through some version of practical 
experience 

•  Lack of OR/MS esteem cannot be hidden 
from smart MBA students 

•  If you have OR/MS esteem, teach it 
•  If you don’t, please get out the way 



Curriculum Design versus Teaching 

•  Focus herein is on curriculum design 
•  Good teaching of poor curriculum may 

make students feel good but ultimately 
adds little or no value 

•  A good curriculum will add value even if 
teaching is so-so 

•  An excellent curriculum will practically  
teach itself 



Some Quick Thoughts on Teaching 
•  “It’s not how much you cover, it’s how much you 

uncover”  
–  Paul Gray, past President of MIT 
 

•  But an optimized curriculum allows you to cover a lot 
–  Not so easy to do 
–  Took us many years 
–  We still seek ε-improvement 



Some More Thoughts on Teaching 
•  Do not do computer instruction in lectures 

–  Schedule in recitations 
–  Taught by TAs 
 

•  Do not do live or online computer work in class 
–  Glitzy, but so what? 
–  Sends wrong message about thinking vs. 

computing 



Other Design Advice 

•  Don’t design around a single star 
instructor 

•  “standardize” lectures/cases that others 
can teach 

•  Seek diversity in practical OR/MS and 
scholarship of course instructors 



Final Design Advice 

•  Great courses are about great curricula, not 
great teaching 

•  Course curricula needs to change over time 
•  Instructors of MBA OR/MS must know the 

reality of applications and hence be confident 
in the value of their subject matter to the 
aspirations of their students 


