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The Problem:
 Creating A Global Sports League



Our Approach

1. Identify a sport.
2. Identify and rank the best teams in that sport.

3. Find a way to reduce travel distance.
4. Create a schedule optimizer.

5. Make the schedule entertaining and maximize viewership.
6. Expand the model.

7. Explain our assumptions.
8. Submit our solution.



Our Vision:
Global Women’s Football League



But why Women’s Football?



Growing popularity



Opportunity for Global Attention



Competitive Balance



Assumptions
Teams fly to their “home” after away games.

A week is an adequate rest for travel

The schedule can be changed and/or adjusted for international club
tournaments (i.e, the UEFA women’s Champions League and CAF

Champions League)

Teams leave their original leagues to play

Flying time is exactly proportional to flight distance.



Our 3 Part Solution



Team Selection



Conference Creation



Scheduling



Our Approach to Team Selection
Identify the top five teams in the top women’s soccer leagues in

2023-2024 .

Accquire a League Power Coefficient to Determine the
International “Difficulty” or “Prestige of a League

Collect league data on the top five teams

Create a formula or set of formulas that incorporate the League
Power Coefficient to determine the strength of a team

Select the top-ranking teams in each continent (with caveats)



Identify the Top Leagues



Variables



Formulas
Formula I - Initial Team Power Rating

Formula II - Skill Level Bonus

Formula III - League Power Rating

Formula IV - Final Team Power Rating



Results



Team Selection



Conference Creation



Having the distance between teams was essential to the creation of the conferences in

the global sports league. The haversine formula enabled us to accurately calculate the

distance.

Haversine Formulas

Our Approach to Creating the Conferences



K-Means Clustering
K-Means Clustering FormulaResults of K-Means Clustering
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Python Library Used

sklearn.cluster



Model Adaptability



Calculate Average and Maximum Distances

Score To Compare

Evaluate K-means Clustering



Visualization of the Conferences



Scheduling



The Approach
Minimize the Complexity of the Problem (Conference Creation)

Identify the Constraints

Develop the Code

Explain the Code (Algorithims)

Test the Constraints

Adjust the Code if Certain Constraints are Unachievable



Identify the Constraints
Minimize the Distance.

Each team plays exactly 1 game per week.

Each team plays 9 home games.

Each team plays each divisional opponent twice.

Prevent inter-divisional games during intra-divisional game weeks.

No back-to-back games between the same team.

 Limit of three home games and three away games in a row.

No more than 35,000 kilometers traveled per week.



Variables



Mathematical Representaitons of  Constraints
(Part One)

1. Each team plays exactly one game in one week.

2. Each team plays 9 home games.

3. Play each divisional opponent twice (1 Home, 1 Away)



Mathematical Representaitons of  Constraints
(Part Two)

4. Preventing inter-divisional games in intra-divisional gameweeks

5. No back-to-back (home) games between the same team

6. Track the number of home games (more of a variable)



Mathematical Representaitons of  Constraints
(Part Three)

7. Consecutive home / away limit

8. Set the travel limit for consecutive game weeks.



Code it.



The Python Library

PuLP



PuLP is a Python Linear Programming library.

Linear Programming Minimization is a way of finding the optimal solution for a problem that can be expressed using linear
relationships.

You define a problem variable which is equal to LpProblem(“title of problem”, minimize / maximize), and then add
constraints to the problem.

We then use the .solve() function to solve the problem.

How PuLP Works



Intra Division Schedule Results
18 Gameweeks

10 teams per Division
Minimal Distance

Games at 7pm of home team

Western Division games played on Saturday
Eastern Division games played on Saturday



Inter Division Matches



The Format

22 Matchweeks
18 intra-conference games
4 interconference games

Regular Season



The Format
Post Season



Expanding the Model 

Matchweeks: 22    28

Expansion Teams Scheduling Changes Conference Changes

Goal: Add teams from continents with fewer
amount of teams, that have a large potential for

popularity, while maintaining high TPR

2 Conferences of 12 teams
Result: East-West Split18 intraconference games

(9 home, 9 away) :

Travel Constraint Relaxation
35000km to 40,000km in consecutive weeks

https://gmoneyy1.github.io/24-team-conference-map/teams_map_24.html


Reflection



Thank you!


