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What is Chess Elo?

❏ The Elo rating system measures a chess player's skill level based 
on game results against other players.

❏ Rating Ranges (OTB): 
❏ Beginner: = 1000
❏ Club Player: 1200 - 2000
❏ Master: 2200+
❏ Grandmaster: 2500+

Why Guess the Elo?

❏ Entertainment & Engagement
❏ Anti-Cheating Insights
❏ Investigating whether player strength can be reliably inferred 

from performance at one or a few games

Background & Motivation



Data Sources

❏ Source: from The Week in Chess (TWIC) Archive
❏ Over-the-board (OTB) tournament games from around the world
❏ Time Range: June 2012 - September 2024
❏ Size: Over 1 million games
❏ Format: PGN files, recording moves in chess notation
❏ Player Elo Range: 1000 - 2830

Dataset



Preprocessing and Calculate CPL

Data Processing

Raw PGN Files
Stockfish Analysis 

to include 
Evaluations (Depth 

15 or 16)

Filter Games:
● No FIDE ID
● Short Arranged 

Draws
● Forfeited Games

Cleaned DatasetUse evaluations to 
calculate features

Derive Key Features
● Average CPL
● CPL Variability
● Mistake and 

Blunders

Evaluation: Numerical score assessing a position’s favorability. 

Centipawn Loss (CPL): The difference in evaluation between two 
consecutive moves.



Lichess.org

❏ One of the two big online 
chess platforms

❏ Open API (code is in Scala)
❏ They have a way of 

computing Total Accuracy 
per game White: 1410

Black: 2506

Result:
0-1



❏ The correlation between total accuracy 
and Elo is 0.33

❏ There is no strong correlation between 
Total_Accuracy and Elo!! 

Regressing Lichess’ Accuracy over Elo

Model RMSE R2 Within ±300 Elo (%)

Linear Regression 261 0.13 77.8

Random Forest 274 0.04 74.9

Baseline 281 0 72.9



❏ Winning Chance: We count how many 
games had at least one position with 
evaluation in the interval (x,x+0.2). 
Then Winning Chance=% games won

❏ Winning Chance Loss (WCL): 
We compute the difference between two 
consecutive winning chances.

❏ Benefit:

❏ Average Winning Chance Loss (AWCL):
The average of WCL per player per game

Evaluation CPL WCL

Move 10: +7.00
Move 11: +5.00 2 ~4%

Move 10: +2.00
Move 11: 0 2 ~27 %

Building New Features

❏ Classifying mistakes:
Separate WCL in intervals of 5%. 
Measure number of mistakes per 
interval per game:

❏ Room for improvement: Develop better 
features

(5,10] (10,15] (15,20] (20,25] (25,30] (35,40] (40,50] (50,60] (60,70] (70,100]

4 4 0 1 0 0 0 0 0 0



❏ Trying to predict Elo out of a single game proved 
difficult. 

❏ On Average, there seems to be a clear 
correlation

Results

Model RMSE R^2 Score Within ±300 Elo (%)

Linear Regression 257 0.16 78.0

Random Forest 274 0.04 74.9

Baseline 281 0. 72.1



Separate 
database by 

Player

Pick N games 
(N=10)

Drop the rest

Average the 
results

❏ Original database: ~ 1 mil 
games

❏ Final database: ~ 20k data 
points

Regress over 
Elo

Predictions using multiple games

Model MAE RMSE R^2 Score

Linear Regression 180 231 0.41

Ridge Regression 180 231 0.41

Random Forest 
Regressor

167 216 0.49



❏ For a single game, we found no strong correlation between game 
performance and Elo

❏ Analysis of a single game cannot be used as an indicator of cheating 
with our current model

❏ Using multiple games, results were a lot more accurate. 

Conclusions



1. Higher Depth Analysis: use depth 20 in stockfish for more accurate evaluations
2. Expand Feature Set: 

○ Use multiple games of every player (requires bigger database)
○ Move Ranking: ranking of the move played (e.g. Top-3, Top-5 move)
○ Position Complexity
○ Opening, Endgame Mistakes

3. Explore Deep Learning Approaches
○ Leela Chess Zero: Investigate the potential of neural network-based chess engines for evaluation 

accuracy
○ Sequence Models: Apply models like RNNs to learn patterns from move sequences

4. Broaden Applications
○ Cheating Detection
○ Expand to other strategy board games or card games
○ Build Web Applications for Elo Prediction

Future Work


