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Defining Game Difficulty

● Ambiguous
● Difficult to numerically model
● Individual Difficulty too difficult to 

model
○ Requires small Dataset
○ Requires special Cases/game design



Models Used

- Linear Regression
- Random Forest 

Regression
- Factorization 

Machines

Source: [2]



Algorithm

- Naive Baseline/Linear 
Regression

- Generate relation pattern data
- Add vector calculation to naive 

baseline
- Searches through dataset, but 

does not make them dependant 
of each other

- Reduces the impact of curse of 
dimensionality

Source: [1]



Results - Factorization Machines are Successful 

Source: [1]



Results - Comparing v1 and v2 parameters

Source: [1]
Hard level with the highest v1



Future Work - Left Kind of Underwhelmed

Source: [1]



Future Work - Dynamically Changing Difficulty

Source: [1]



Conclusion

- Paper demonstrates how factorization machines can be utilized in game 
development.

- It lays the groundwork for demonstrating that factorization machines are likely 
capable of being used to dynamically change game difficulty in real-time.



Questions?
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