
Agenda
WELCOME

GUROBI’S EXAMPLE LIBRARY
More about our educational python 
notebooks

ABOUT OPTIMIZATION
Why do data scientists care about 
optimization and how can they combine 
predictive and prescriptive analytics

THE NEW NOTEBOOKS
1. Music Recommendation Systems
2. Creating the Optimal Fantasy Lineup
3. Avocado Price Optimization
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Where Data Meets Decisions: 
New Python Notebook Examples that Combine Machine 
Learning and Mathematical Optimization

Aug 30 – 11AM EDT | WEBINAR



Who is this webinar for?: 
Combining ML + Optimization
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Education: Learners & Instructors

ACADEMICSPRACTITIONERS PRACTITIONERS
Data Science Students or 

Faculty: OR, DS, or 
Analytics

Operations 
Research

Examples to help introduce optimization to those familiar with predictive
analytics who might benefit from combining data science and optimization



Aug 30 – 11AM EDT | WEBINAR

Where Data Meets Decisions: 
New Python Notebook Examples that Combine Machine 
Learning and Mathematical Optimization

Jerry Yurchisin
Data Science Strategist, Gurobi

Rahul Swamy
Data Science Intern, Gurobi



• Introductory to advanced examples
• Key features of Gurobi and the Python API

• Show the power of combining predictive 
analytics with prescriptive

• Provides a great way to experiment and learn 
with mathematical optimization

• Covers numerous industries
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Gurobi’s Example Notebook Library

• Telecommunications

• Logistics

• Financial Services

• Energy and Utilities

• Healthcare

• Food and Agriculture

• Research, Analytics, 
and Optimization

• Manufacturing

• Metals and Mining

• Oil and Gas

• Transportation

• Services

• Government

• Professional Services

• Airlines



What is Meant by Data Meets Decision?
Predictive models only give you part of the solution



• Prescriptive analytics or decision intelligence
• Works best for problems where…

• Decisions are to be made and the number of possibilities is huge
• Some decisions may not be allowed 
• Some decisions are quantifiably better than others

• Scalable from improvements in algorithms and hardware
• Versatile way of modeling – not case specific!
• Guarantees the solution is feasible and optimal! 
• Building blocks

• Decision variables: Continuous, integer, binary
• Constraints
• Objective function
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What is Mathematical Optimization?
A lightning-fast introduction

Each notebook will go through 
defining these building blocks



Music 
Recommendation 
System

Collaborative filtering + 
Integer program

Fantasy 
Basketball 
Lineup

Regression + Integer 
program

Avocado Price 
Optimization 
with Elastic 
Demand

Regression + Quadratic 
program

Three New 
Notebooks

© 2022 Gurobi Optimization, LLC. Confidential, All Rights Reserved | 7



I. Music Recommendation System
Recommend products to users

© 2022 Gurobi Optimization, LLC. Confidential, All Rights Reserved | 8

Typical output: A preference score 
distribution for unknown products

What if want the recommended products to satisfy 
certain constraints?

Integer Programming

Predict
preference

Optimize
recommendation





• Building “dream teams”
• Traditional and E-sports
• Each player’s performance is distilled to “fantasy points”
• Positional requirements and salary cap
• Can play for fun or for money

• Fantasy sports is extremely popular
• 60 million users in the US and Canada in 2017*
• $20 billion market value of globally in 2022**

• Creating an optimal lineup is not easy
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II. Creating the Optimal Fantasy Lineup
A quick primer for fantasy sports

*Fantasy Sports and Gaming Association

**www.businesswire.com

The 1992 Dream Team www.usab.com

Predict
fantasy points

Optimize
lineup





• Avocado sales is a $2 billion industry in the US
• Let’s say you supply avocados to the US

• How to decide the price of an avocado?
• How much to supply to each region? 

• Data available from Hass Avocado Board
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III. Avocado Price Optimization
How to set the optimal price of an avocado?

Image courtesy:

Predict
demand

Optimize
price & supply





GUROBI: ALWAYS FREE FOR ACADEMICS
We make it easy for students, faculty, and researchers to work with 
mathematical optimization. Whether for use in class, research, or 
industry consulting projects, academics can use Gurobi Optimizer at 
no cost. All the same Gurobi features and performance, with no limits 
on model size.

• Gurobi: Always free for academics

• Our experts, in your classroom

• Let us share your optimization story

Email academicprogram@gurobi.com to learn 
more.

OPTIMIZATION SUCCESS STARTS HERE
Special opportunities for the academic community:

TAKE GUROBI 
WITH YOU

Gurobi is also available to 
recent graduates through 
our Take Gurobi With
You Program

Introducing:

mailto:academicprogram@gurobi.com
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Thank You

Questions? 


