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Pythagorean Expectation
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PerformancePythagorean 
Expected Wins

Pythagorean 
percentage

Actual
Wins

Points
Allowed

Points 
Scored

Team

Overperformed80.28922352089Panathinaikos

Underperformed210.761920452222Olympiacos

*Total Games: 28

భయ.వభ

భయ.వభ భయ.వభ
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Ranking Level

Game Level
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Final Wins (End Season) = Actual Wins (Half Season) + Predicted Wins (Half Season)

Train Data

Season 
2019

Season 
2018

Season 
2017

Test Data

First half 
season 
2020
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22                 =                  10                         +               12 



JSON files

R

Boxscore 
statistics from 

2016-17 to 
2019-20 

Each game 
per team and 

per player

Irrelevant 
variables 

were omitted 

Last six fixtures of season 2019-
2020 did not take place due to 
Covid-19 pandemic

63%
Home 
team

37%

44 variables out of 54

•6K rows per season
•918 games 
•25 different teams 
•4 seasons 
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Mean values of team’s 
attributes per season

W_per = 
ௐ௦

்௧ ீ௦

16 teams
25 variables

18 teams 
25 variables

Each row now 
corresponds to each game

Winner ∈ {0,1}  

240 games 
46 variables

198 games 
46 variables

Information

Target variable

Train data

Test data
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W%…ReboundAssistsPAPSLWTeam

0.77…36.6520.6178.4486.16723Real Madrid 2017

0.73…33.4520.3679.5687.30822CSKA Moscow 2017

………………………

0.63…35.7019.4679.8386.231119Real Madrid 2018

………………………

Winner…A AssistsH AssistsA PointsH PointsAway TeamHome Team

1…15168485Anadolu EfesBaskonia 

1…11186690Anadolu EfesOlympiacos

0…23279387CSKA Moscow Anadolu Efes

……………………

Ranking Level

Game Level

DeptEconResearchSeminars 11











Exponent xSport 

1.82Baseball

1.92Ice hockey

2.37American Football

13.91Basketball
12DeptEconResearchSeminars



•

•

•

•

5

7

9

11

13

15
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Exponent value

13.91
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•

•

Confidence Interval 95%Method
(10.03, 12.33)Normal 
(9.98, 12.32)Basic

(10.06, 12.40)Percentile
(10.05, 12.37)Bias Corrected Accelerated
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RMSE = 1.50
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Home Team Points

2-Points 3-Points Free Throws

20

9

Away Team Points

2-Points 3-Points Free Throws

8

FoulsBlocksStealsReboundsAssistsPoints

2037341882Home Team

2126331777Away Team

-1+1+1+1+1+5Differences

13

20

15
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EuroLeague

NBA

11.19 ≅ 13

0.67

NBA Season 2017-2020                 Home team – Away team: 111 - 105
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1. OLS with Boxscore Statistics

2. OLS with PS & PA

3. Binomial Logistic with Boxscore Statistics

4. Binomial Logistic with PS & PA

5. Binomial Logistic at Game Level
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 Best predictors:

• Stepwise regression based on AIC + LASSO regression

0.77R-squared Adjusted

1.46RMSE (half season)

1.81RMSE (end season)

0.90Pearson Correlation 
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OLS with Boxscore Statistics (2/2)
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• At this stage, since we are using as covariates only the PS and PA, there is no need to perform 
any variable selection for this model.

0.88R-squared Adjusted

1.03RMSE (half season)

1.45RMSE (end season)

0.93Pearson Correlation 
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OLS with PS & PA (2/2)
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 Best predictors:

• Stepwise regression based on AIC + LASSO regression

 Weights were used in the model which is a vector of the number of total games (30) represented 
48 times,   as the number of total teams.

0.79Mc Fadden R-squared

1.43RMSE (half season)

1.82RMSE (end season)

0.89Pearson Correlation 

23DeptEconResearchSeminars



Binomial Logistic with Boxscore Statistics (2/2)
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Binomial Logistic with PS & PA (1/2)

• At this stage, since we are using as covariates only the PS and PA, there is no need to perform any variable 
selection for this model.

• Both features are statistically significant in our model (p-value < .01), except for the intercept.

0.88Mc Fadden R-squared

1.03RMSE (half season)

1.45RMSE (end season)

0.93Pearson Correlation 

𝑊 =  
1

1 + 𝑒ଵ.ଵା.ଵଷ×ௌି.ଵସ×
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Binomial Logistic with PS & PA (2/2)
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Binomial Logistic at Game Level (1/2)

• LASSO Regression, Stepwise Regression based on AIC and Learning Vector Quantization (LVQ) model were 
used for feature selection. The ones that provide the highest accuracy and are not correlated with each other were 
finally selected. 

• Target variable is Winner which takes values 0 and 1.

0.57Mc Fadden R-squared

0.77RMSE (half season)

1.99RMSE (end season)

0.86Pearson Correlation 
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Binomial Logistic at Game Level (2/2)
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Game levelRanking level

Logistic 

(Boxscore)

Logistic 

(PS + PA) 

Logistic 

(Boxscore)

Regression 

(PS + PA) 

Regression 

(Boxscore) 

Pythagorean        

Expectation          

Models

0.771.031.431.031.461.71
RMSE

(half season)

1.991.451.821.451.811.50
RMSE

(end season)

0.860.930.890.930.900.92
Pearson

correlation
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Extensions & future work
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