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Introduction
Project Inspiration
Data Analytics is starting to play a pivotal role in many sports teams and competitions as it
empowers them to make more accurate decisions by analysing athletes and games better. It
provides coaches of professional teams to study historical data on the team’s performance,
individual players’ performance, create unique situations and other strategies for every
match.

Additionally, data analytics of competitors’ performance enables counter tactics to be devised
to succeed against them. Data analytics in sports involves the use of statistics and
mathematical principles. Sports analytics helps in improving the performance of a team or the
performance of an individual. Data analytics in sports goes beyond traditional statistics to add
accurate analysis to improve many aspects of the team and its players. Analytics is used to
aid the team in optimising their performance for their games by developing tactics and
tailoring solutions accordingly.

In this project, football was analysed as a sport for the purpose of building a fantasy football
team and by using the concepts of Integer Programming, the objective was to optimise the
best lineup for the fantasy football team, while considering several constraints, decision
variables and assumptions.

Problem Statement
Fantasy Premier League (FPL) is a competition in Premier League football, in which fans
create their own fantasy lineup of their ideal team according to the players’ performances,
talent, market value, individual accolades, and other criteria. The individual whose team
accumulates the most points over the duration of the competition, depending on the real time
performance of the actual players in each game week, will win attractive prizes from the
competition organisers.

Participants have a budget of £100 million to select a squad of 15 players, with no more than
three players from any one Premier League team. They must select 11 players to start, and 4
substitutes. Only these 11 starters can contribute to the total points tally, and substitutes
are only taken into account when there are players in the starting 11 who do not play in
the actual Premier League for that week, and the substitute who takes their place
contributes to the total points instead of them.

Points are awarded based on various factors, including goals, assists, clean sheets, and bonus
points, based on the real-time performance of the actual players in each game week.

Our project aims to find out what is the best possible fantasy lineup of 15 players that a busy
fantasy premier league enthusiast can possibly create. This means the fantasy lineup is only
selected at the start of the season and left untouched for the whole season.



Model
Objective Function
The goal for FPL participants is to maximise the total number of points achieved by their
fantasy team across the whole season, which is a sum of points accumulated weekly for all
weeks in the season. Therefore the objective function is
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where
represents game week j from 1 to 38 (m = 38)𝑗  
represents players i from 1 to 741 (n = 741)𝑖
represents the points gained by a player i in game week j𝑎
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Decision Variables
For each player, we can assign a variable 𝒙ᵢ,j є {0,1} that captures if player is part of the
weekly squad that contributes to points, where

; 1 if player i is game week j’s game squad of 11, 0 otherwise𝑥
𝑖,𝑗

 ∈ 0, 1{ }  
However, these starting 11 players per game week must be part of the 15 players in the
fantasy lineup, hence we introduce a new variable 𝒙ᵢ є {0,1} that captures if a player is in the
fantasy lineup

; 1 if player i is in fantasy lineup, 0 otherwise𝑥2
𝑖
 ∈ 0, 1{ }  

Within the fantasy lineup, there are starters and substitutes too, where starters will have
priority to be included in the weekly 11 squad if they actually play that game week, where

; 1 if player i is a starter in fantasy lineup, 0 otherwise𝑠𝑡𝑎𝑟𝑡𝑒𝑟
𝑖
 ∈ 0, 1{ }  

If-else variables:
● ; if player i plays in any week j, he must be included in the fantasy lineup𝛅

𝑖
 ∈ 0, 1{ }

● ; if a starter in the fantasy lineup plays, he must always be included in the𝛄
𝑖
 ∈ 0, 1{ }

weekly 11 team
● ; if player is a starter, he must be part of the fantasy lineup𝛉

𝑖
 ∈ 0, 1{ }

Constraints
Lineup constraints:

● 11 players in weekly game squad:
𝑖 = 1
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● 15 players in fantasy lineup:
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● Player i selected weekly game squad for week j is a part of fantasy lineup(𝑥
𝑖,𝑗

= 1)

○
𝑗 = 1

𝑚

∑ 𝑥
𝑖,𝑗

≤ 𝑚(1 − 𝛅
𝑖
 ) ∀𝑖



○ 𝑥2
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○ If player i is selected in any weekly game squad, , ,
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Substitute constraints:

● Only 11 starters out of 15 players in fantasy lineup: , which
𝑖 = 1

𝑛

∑ 𝑠𝑡𝑎𝑟𝑡𝑒𝑟
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indicates that remaining 4 players are substitutes
● Starter must be part of fantasy lineup
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○ If player i is in fantasy lineup, , , , meaning𝑥2
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= 1 𝛉
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player i can be a starter. Otherwise, if player i not in fantasy lineup, ,𝑥2
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and , so , hence player cannot be a starter𝛉
𝑖

= 0 𝑠𝑡𝑎𝑟𝑡𝑒𝑟
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= 0

● Substitutes can only play if starters did not play that week
○ 𝑝𝑙𝑎𝑦𝑒𝑑
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■ is a data point that records if player i played in week j in the𝑝𝑙𝑎𝑦𝑒𝑑
𝑖,𝑗

actual Premier League
○ 𝑥
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 ≥ 𝛄

𝑖,𝑗
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○ If player i played in week j and is a starter, ,𝑝𝑙𝑎𝑦𝑒𝑑
𝑖,𝑗

* 𝑠𝑡𝑎𝑟𝑡𝑒𝑟
𝑖

= 1

, , meaning player i must be in the weekly game squad. This𝛄
𝑖,𝑗

= 1 𝑥
𝑖,𝑗

= 1

means substitutes are only considered if starters in the fantasy lineup did not
play in week j in the actual Premier League

Position Constraints:
● 15 players in Fantasy Lineup

○ 2 out of the 15 players must be goalkeepers:
𝑖

𝑛

∑ 𝑔𝑘
𝑖
𝑥2

𝑖
= 2

○ 5 out of the 15 players must be defenders:
𝑖
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∑ 𝑑𝑒𝑓
𝑖
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○ 5 out of the 15 players must be midfielders:
𝑖
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∑ 𝑚𝑖𝑑
𝑖
𝑥2

𝑖
= 5

○ 3 out of the 15 players must be forwards:
𝑖
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∑ 𝑓𝑤𝑑
𝑖
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= 3



● 11 players in weekly game squad and starting squad
○ 1 out of the 11 players must be goalkeepers
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○ More than 3 players must be defenders
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○ More than 1 player must be a forward
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Budget constraint:

- Total fantasy team budget (15 players) is £100 million:
𝑖

𝑛

∑ 𝑐
𝑖
𝑥

𝑖
≤ 1000

Club constraint:
- A maximum of 3 players from a single football club can be selected for the fantasy

team:
𝑖 = 1

𝑛

∑ 𝑐𝑙𝑢𝑏
𝑖
𝑥

𝑖
≤ 3 ∀𝑎𝑙𝑙 20 𝑐𝑙𝑢𝑏𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑃𝑟𝑒𝑚𝑖𝑒𝑟 𝐿𝑒𝑎𝑔𝑢𝑒 

Assumptions
1. Best possible substitute is selected within constraints
2. The club a player plays for remains constant throughout the season, and is based off

the club they are under at the end of the season
3. Player data on points scored, which week they played, position, and club is known

and accurate



Results
Correctness of model
To test the correctness of the model, we compared the constraints with respect to the results
obtained upon execution of the code. Firstly, in the final fantasy team, it is observed that 15
players form the fantasy team (refer to Appendix, Figure 1.0), following the position
constraint of 15 players being selected from the pool of Premier League players.

Next, observing the starting 11 column, it is noted that the model is able to segregate the
starting 11 from the overall 15 players selected in the team as evident from the 1 (included in
starting 11) versus 0 (not included in starting 11).

After which, the numerical constraint on the various positions of players within the fantasy
15 such as number of goalkeepers, defenders, midfielders and forwards that comprises are
kept intact as evident from the “Position” column (refer to Appendix, Figure 1.0). Moreover,
this constraint is also applied to the starting 11 of the fantasy team, as well as the 11 players
in the weekly game squad (refer to Appendix, Figure 1.0)

Furthermore, to ensure substitutes’ points are only taken into account when the starter does
not play in a particular game week, the lineup and substitute constraints were implemented in
tandem to achieve optimal results. For example, from Appendix, Figure 1.1, Aaron Ramsdale
does not play in game week 1,2, and 3, but plays in week 4 &5. Thus is 0 from week 1 to𝑥

𝑖,𝑗

3, and 1 from weeks 4 to 5. Therefore, he was substituted by 1 of the 4 substitutes, in game
week 1 to 3, highlighting the correctness of the model. The same can be said about the other
starting players.

Lastly, the final constraint that prevents more than 3 players from a single club (refer to
Appendix, Figure 1.0, “Team” column) to be included in the fantasy 15 is operating
accurately as based on the results of the model, none of the fantasy 15 players break the club
constraint. Thus, the model is able to accurately provide an optimised points tally while
working within the constraints of FPL.

Results of model
Unfortunately, results were not able to be obtained for the full 38 weeks due to a lack of
computing power, hence a smaller subset of the problem with only 5 weeks was computed
instead.

The results of the model are attached in the Appendix, with screenshots of the full code
attached with the links to the GitHub repository and references to research links that provided
us with guidance. The maximum points tally for this smaller problem is 451 (refer to
Appendix, Figure 1.2), which is an average of 90.2 points per GW, which is comparable to
top players on the leaderboard (refer to Appendix, Figure 1.3).



Appendix
References:

Dataset - https://github.com/vaastav/Fantasy-Premier-League/tree/master/data/2021-22

Code guidance -
https://medium.com/geekculture/linearly-optimising-teams-for-pl-fantasy-league-11931aed18
b7
Leaderboard -
https://fantasy.premierleague.com/leagues/314/standings/c?phase=10&page_new_entries=1
&page_standings=1

Constraints - https://fantasy.premierleague.com/

Figure 1.0 - The fantasy 15 generated upon running the model

Figure 1.1 - Aaron Ramsdale does not play in game week 1,2, and 3, but plays in week 4 &5, thus 𝑥
𝑖,𝑗

is 0 from week 1 to 3, and 1 from weeks 4 to 5.

https://github.com/vaastav/Fantasy-Premier-League/tree/master/data/2021-22
https://medium.com/geekculture/linearly-optimising-teams-for-pl-fantasy-league-11931aed18b7
https://medium.com/geekculture/linearly-optimising-teams-for-pl-fantasy-league-11931aed18b7
https://fantasy.premierleague.com/leagues/314/standings/c?phase=10&page_new_entries=1&page_standings=1
https://fantasy.premierleague.com/leagues/314/standings/c?phase=10&page_new_entries=1&page_standings=1
https://fantasy.premierleague.com/


Figure 1.2 - Maximum points tally from week 1 to 5

Figure 1.3 - Fantasy football leaderboard

Full working code
Github link to full repository: https://github.com/yuliangod/Optimisation-1D

https://github.com/yuliangod/Optimisation-1D

















