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" A
Motivation

Prediction of game and season outcomes is
Interesting for

m Entertainment (betting)

m Creating a competitive team and
Implementing winning strategies
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Method

m Result: prediction scores for the different
teams of reaching different stages in the
playoffs
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" A
Method

Season outcome prediction by
m Game outcome prediction

m Simulate season 10,000 times



Data

m https://www.basketball-reference.com/

m https://projects.fivethirtyeight.com/complete-
nistory-of-the-nba (for ELO data)

m 10 NBA seasons: 2008-2009 to 2017-2018



Data — box score per game

Home team

Season stage

Games played in Regular Season

Wins in League Record

Losses in League Record

Games played in current play-offs round
Wins in current play-offs round

Losses in current play-offs round

Won Last game

Won Last Home game

Won Last Away game

Wins in previous 3, 8 and 15 games
Wins in previous 3, 8 and 15 home games
Wins in previous 3, 8 and 15 away games
Back-to-back game



"
Data — team performance iIn
previous season

Previous season furthest stage

Previous season regular season record

Previous season offensive rating

Previous season defensive rating

Offense Four Factors: eFG%, TOV%, ORB%, FT/FGA
Defense Four Factors: eFG%, TOVY%, DRB%, FT/FGA
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Data — player performance In
previous season

Staying players weighted mean eWHS48

Signed players weighted mean eW S48
Leaving players weighted mean eWS48



Data — player salaries

Total Salary

Total Salary / Salary Cap Ratio
Top-1 player salary ratio

Top-2 players sal
Top-3 players sal

ary ratio
ary ratio

Top-5 players sal

ary ratio



Data — draft picks

Previous season draft picks in positions 1 to 3

Previous season draft picks in positions 4 to 10

Previous season draft picks in positions 11 to 20

Previous season draft picks in positions 21 to end of 1st round
Previous season draft picks in 2nd round

Previous 3 seasons draft picks
Previous 3 seasons draft picks
Previous 3 seasons draft picks
Previous 3 seasons draft picks
Previous 3 seasons draft picks
Previous 5 seasons draft picks
Previous 5 seasons draft picks
Previous 5 seasons draft picks
Previous 5 seasons draft picks
Previous 5 seasons draft picks

in positions 1 to 3

in positions 4 to 10

in positions 11 to 20

in positions 21 to end of 1st round
in 2nd round

in positions 1 to 3

in positions 4 to 10

in positions 11 to 20

in positions 21 to end of 1st round
in 2nd round



Game outcome prediction

m 4 algorithms
Logistic Regression
Linear Support Vector Machines
Multilayer Perceptron
Random Forest

m Hyperparameter tuning
m Feature selection



Game outcome prediction

Accuracy of best version of

Logistic Regression: 68.58%

Linear Support Vector Machines: 68.18%
Multilayer Perceptron: 68.85%

Random Forest: 69.88%



RF top 50 features

m Staying player performance

m Home team

m Wins and losses current and previous season
m \Wins, home wins, away wins last 15 games

m Total salary of a team, the percentage over the
salary cap, the salary of the top-2 and top-3
players.

m Team performance previous year
m Leaving/Signed player performance



Season simulation

m 10 seasons

m Game outcome model trained on previous
seasons

m Use actual schedule for regular season

m Update current season features after
every simulated game

m No use of data of future seasons
m 10,000 simulations
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Season simulation

able 2: Predictions for the 2017-2018 season.

Team | 1st Conlf. Conf. | NBA NBA Reality ELO | ELO
Round [Semifinals| Finals | Finals |{Champion (furthest season [season

(Model)| (Model) |(Model)|(Model)| (Model) stage) start | end

1 GSW| 884 73.1 47.9 28.9 L2n{318_| NBA champion| 1752 | 1745
2| CLE| 86.5 58.0 37.8 22.3 . NBA finals 1650 | 1577
3 |HOU| 83.5 51.6 34.1 20.9 14.6 Conf. finals 1574 | 1704
4 | TOR| 85.5 56.1 36.9 20.8 10.4 Conf. semifinals| 1532 | 1600
5| SAS | 86.3 64.5 17.4 8.6 Ist round 1617 | 1551
6 | BOS| 81.6 50.5 ). & 12.2 7.3 Conf. finals 1532 | 1580
7INOP| 79.8 57.0 29.8 9.6 4.1 Conf. semifinals| 1488 | 1585
8 | UTA| 67.5 46.1 19.8 7.3 2.5 Conf. semifinals| 1580 | 1663
9 |OKC| 65.9 | 30.8 | 15.6 6.0 2.2 1st round 1518 | 1611
10| POR | 58.9 30.6 13.1 5.6 1.5 1st round 1531 | 1579
11| PHI | 79.2 33.1 14.0 5.7 1.4 Conf. semifinals| 1380 | 1641
12| WAS| 59.0 26.1 12.4 4.8 1.2 Ist round 1566 | 1499
13| MIA | 86.6 37.5 13.5 4.4 1.2 1st round 1553 | 1497
14| IND | 54.0 21.7 8.0 3.1 1.0 1st round 1503 | 1572
15| MIN | 60.6 18.9 6.8 2.3 1.0 Ist round 1474 | 1548
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Season simulation

Our/ELO(/odds)

Season |1st Roufld Conf. Semifinal|Conf. Final|[ NBA Final|NBA Champion
2008-2009| | 13,12 643 3/1 /1 0/0/0.5*
2009-2010| | 13413 64 312 1/1 1/1/1
2010-2011| | 12410 3/2 1/0 0)/0 0//0/0
2011-2012| | 13/11 515 312 1/1 1//0/1
2012-2013| | 1412 56 312 2}/ 2 1//0/1
2013-2014| | 12411 515 4)3 2|/2 0//0/0
2014-2015| | 12411 44 0y1 oy/0 OFO/O
2015-2016| | 12/12 544 2)/2 1)/1 0l/0/0
2016-2017| | 13/13 513 3V3 21 1//0/1
2017-2018| |15/13 714 22 2//2 1l/1/1

Total 1294118 51440 24(18 12)/11 5/2/5.5

out. of 160 &0 40 20 10
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Conclusions

m Game outcome prediction that reached a
mean accuracy of 69.88%

m Season outcome prediction equally successful
In picking a Champion as the odds makers
and outperforming ELO for all playoff
rounds



