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   Research question
To what extent can machine learning predict
the outcome of soccer matches based on readily
available match data?

Task
Predict the outcome of 206 future matches
based on a data set of >200 000 past matches

    Knowledge integration
(1) Feature modeling
- Which factors influence the match outcome?
- How can these factors be represented as predictive
features?

(2) Data integration
- How can the match outcomes of various leagues
from different countries covering multiple seasons
be meaningfully integrated?

(2) Rating-based feature learning
- data integration across seasons
- team performance is quantified by a rating model
- performance ratings are updated based on rules
  after each match
- score prediction based on performance ratings

Feature engineering
(1) Receny feature extraction
- data integration across seasons and leagues
- 4 predictive feature time series per team:
       attacking strength, defensive strength,
       home advantage, strength of opposition
- each time series yields n features, where  n
  denotes the recency depth

(2) Rating-based feature learning set
- number of games: 31 318
- number of features: 8

(1) Receny feature learning set
- number of games: 30 860
- number of features: 72

(2) XGBoost(1) k-nearest neighbor

Supervised learning and application
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Sea Lge Date HT AT HS AS T
14-15 ENG1 03/05/2015 Tottenham Hotspur Manchester City 0 1 t - 7
14-15 ENG1 10/05/2015 Manchester City Queens Park Rangers 6 0 t - 6
14-15 ENG1 17/05/2015 Swansea City Manchester City 2 4 t - 5
14-15 ENG1 24/05/2015 Manchester City Southampton 2 0 t - 4

15-16 ENG1 10/08/2015 West Bromwich Albion Manchester City 0 3 t - 3
15-16 ENG1 16/08/2015 Manchester City Chelsea 3 0 t - 2
15-16 ENG1 23/08/2015 Everton Manchester City 0 2 t - 1
15-16 ENG1 29/08/2015 Manchester City Watford 2 0 t

Sea Lge Date HT AT HS AS T
06-07 ENG1 21/04/2007 Watford Manchester City 1 1 t - 7
06-07 ENG1 28/04/2007 Sheffield United Watford 1 0 t - 6
06-07 ENG1 05/05/2007 Reading Watford 0 2 t - 5
06-07 ENG1 13/05/2007 Watford Newcastle United 1 1 t - 4

15-16 ENG1 08/08/2015 Everton Watford 2 2 t - 3
15-16 ENG1 15/08/2015 Watford West Bromwich Albion 0 0 t - 2
15-16 ENG1 23/08/2015 Watford Southampton 0 0 t - 1
15-16 ENG1 29/08/2015 Manchester City Watford 2 0 t

Sea: Season; Lge: League; HT/AT: Team names; HS/AS: Score
T: Time points of recent matches across season boundary
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Feature Group \ Recency t  - 1 t  - 2 t  - 3 t  - 4 t  - 5 t  - 1 t  - 2 t  - 3 t  - 4 t  - 5
Attacking Strength 2 3 3 2 4 0 0 2 1 2
Defensive Strength 0 0 0 0 2 0 0 2 1 0
Strength Opposition 0.2 0 0.2 0.2 0.4 -0.4 -0.4 0 -0.8 0.6
Home Advantage -1 1 -1 1 -1 1 1 -1 1 -1

Manchester City Watford
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(a) ENG1 league table after 19/03/2017 (b) Team ratings continuous ENG1 season after 19/03/2017

Team RNK PLD S C GD PTS Team HATT HDEF AATT ADEF RAT
Chelsea 1 28 59 21 38 69 Chelsea 3.16 -0.42 1.42 -1.17 9.06
Tottenham Hotspur 2 28 55 21 34 59 Manchester City 2.69 -0.33 1.88 -0.60 8.38
Manchester City 3 28 54 30 24 57 Tottenham Hotspur 2.82 -0.46 1.46 -0.66 8.28
Liverpool 4 29 61 36 25 56 Arsenal 2.11 -0.71 2.06 0.05 7.71
Manchester United 5 27 42 23 19 52 Liverpool 3.07 -0.16 1.51 0.53 7.09
Arsenal 6 27 56 34 22 50 Manchester United 1.02 -0.83 1.07 -0.61 6.40
Everton 7 29 51 30 21 50 Everton 2.65 -0.07 0.56 0.08 6.08
West Bromwich Albion 8 29 39 38 1 43 Southampton 1.52 -0.03 0.50 -0.47 5.41
Stoke City 9 29 33 42 -9 36 Leicester City 1.47 0.02 0.39 0.47 4.25
Southampton 10 27 33 36 -3 33 West Ham United 0.63 0.80 1.22 0.34 3.60
Bournemouth 11 29 42 54 -12 33 West Bromwich Albion 0.55 0.40 -0.39 -0.10 2.74
West Ham United 12 29 40 52 -12 33 Stoke City 0.48 0.12 0.02 0.70 2.56
Burnley 13 29 31 42 -11 32 Bournemouth 0.79 0.73 0.42 1.17 2.18
Watford 14 28 33 48 -15 31 Middlesbrough -0.58 0.06 -0.43 -0.34 2.15
Leicester City 15 28 33 47 -14 30 Watford 0.31 0.33 -0.12 0.66 2.07
Crystal Palace 16 28 36 46 -10 28 Burnley -0.02 -0.24 -0.56 0.72 1.82
Swansea City 17 29 36 63 -27 27 Crystal Palace -0.76 0.49 0.71 0.57 1.77
Hull City 18 29 26 58 -32 24 Swansea City 0.54 0.82 0.31 1.19 1.73
Middlesbrough 19 28 20 33 -13 22 Sunderland -0.76 0.61 0.14 1.14 0.52
Sunderland 20 28 24 50 -26 20 Hull City -0.17 0.48 -0.82 1.29 0.12

RNK: Rank. PLD: Games played. S: Goals scored. HATT: Home attacking strength. HDEF: Home defensive weakness.
C: Goals conceded. GD: Goal difference. PTS: Points. AATT: Away attacking strength. ADEF: Away defensive weakness.
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Date HT AT HS AS HATT HDEF AATT ADEF HATT HDEF AATT ADEF
18/03/2017 West Brom. Albion Arsenal 3 1 0.32 0.46 -0.39 -0.10 2.11 -0.71 2.16 -0.11
19/03/2017 Manchester City Liverpool 1 1 2.85 -0.31 1.88 -0.60 3.07 -0.16 1.55 0.65
02/04/2017 Arsenal Manchester City ? ? 2.11 -0.71 2.06 0.05 2.69 -0.33 1.88 -0.60

   HATT: Home attacking strength.  HDEF: Home defensive weakness. AATT: Away attacking strength.  ADEF: Away defensive weakness.
   HS: Goals scored by home team.  AS: Goals scored by away team.

Rating Features HOME Team (HT) Rating Features AWAY Team (AT)
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Lge 13-14 14-15 15-16 16-17 17-18 N W% D% L% HSg ASg
AUT1 180 180 180 130 0 670 46.27 24.18 29.55 1.65 1.26
BEL1 240 240 240 240 0 960 47.50 24.58 27.92 1.60 1.18
CHE1 180 180 180 125 0 665 44.36 24.96 30.68 1.72 1.32
CHL1 306 306 240 176 0 1028 44.65 23.83 31.52 1.56 1.29
CHN1 240 240 240 240 16 976 45.29 28.28 26.43 1.56 1.14
ECU1 264 264 264 264 40 1096 47.17 26.92 25.91 1.47 1.03
ENG1 380 380 380 283 0 1423 45.54 24.03 30.43 1.54 1.17
ENG2 552 552 552 455 0 2111 42.25 28.28 29.46 1.43 1.14
FRA1 380 380 380 299 0 1439 45.66 26.48 27.87 1.45 1.06
FRA2 380 380 380 300 0 1440 42.78 32.57 24.65 1.33 1.01
GER1 306 306 306 225 0 1143 46.81 23.53 29.66 1.62 1.25
GER2 306 306 306 225 0 1143 42.17 29.48 28.35 1.40 1.16
GRE1 306 305 0 200 0 811 53.02 24.54 22.44 1.51 0.93
HOL1 306 306 306 243 0 1161 44.96 25.58 29.46 1.69 1.33
ISR1 182 182 182 189 0 735 39.18 27.76 33.06 1.25 1.11
ITA1 380 380 380 290 0 1430 45.59 25.31 29.09 1.52 1.17
JPN1 306 306 306 306 36 1260 41.11 23.57 35.32 1.41 1.25
KOR1 266 228 228 228 18 968 39.98 29.55 30.48 1.33 1.14
MAR1 240 240 240 170 0 890 43.37 34.04 22.58 1.20 0.86
MEX1 306 306 306 243 0 1161 43.93 28.51 27.56 1.49 1.16
POR1 240 306 306 234 0 1086 44.48 26.15 29.37 1.42 1.07
RUS1 240 240 240 160 0 880 44.20 26.82 28.98 1.37 1.02
SCO1 228 228 228 174 0 858 43.01 22.61 34.38 1.50 1.23
SPA1 380 380 380 279 0 1419 46.86 23.96 29.18 1.60 1.15
TUN1 240 240 240 137 0 857 47.84 29.17 22.99 1.23 0.80
USA1 323 323 340 340 32 1358 50.66 26.44 22.90 1.65 1.11
VEN1 306 306 380 410 65 1467 45.26 29.11 25.63 1.45 1.05
ZAF1 240 240 240 163 0 883 41.22 29.22 29.56 1.25 1.03

Sum/Avg 8203 8230 7950 6728 207 31 318 44.81 26.83 28.36 1.47 1.12

Lge: Soccer league. nn-mm: Season. HSg, ASg: Average home/away goals per match.
W%, D%, L%: Home win, draw and away win percentage.
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12 Janu ary :
Release of CFP and

prelim inary learning set

Dat a exploration

22 M arch :
Release of

nal learning set
and predict ion set

30 March :
Submission

deadline

Games played

12 Apr i l :
Announcement

of results

Model ing

k-NN and rat ing-based features
XGBoost and recency features

Global priors nul l model
League priors null model

k-NN and recency features
k-NN and rat ing-based features
XGBoost and recency features

XGBoost and rating-based feat ures
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(a) Margin of victory (b) Goals scored home team (c) Goals scored away team

Margin Frq Frq [%] HS Frq Frq [%] AS Frq Frq [%]
0 58 760 27.11 0 50 612 23.35 0 73 760 34.03
1 84 478 38.98 1 72 675 33.53 1 77 737 35.87
2 44 689 20.62 2 52 722 24.32 2 42 107 19.43
3 18 992 8.76 3 26 013 12.00 3 16 223 7.48
4 6771 3.12 4 10 108 4.66 4 5098 2.35
5 2142 0.99 5 3239 1.49 5 1339 0.62
6 667 0.31 6 1020 0.47 6 383 0.18
7 184 0.08 7 270 0.12 7 71 0.03
8 43 0.02 8 60 0.03 8 17 0.01
9 13 0.01 9 18 0.01 9 7 0.00
10 4 0.00 10 5 0.00 10 1 0.00
- - - 11 1 0.00 - - -

216 743 100.00 216 743 100.00 216 743 100.00

Margin: Winning goal difference; 0 means draw. HS/AS: Goals scored by home/away team.
Frq: Absolute frequency. Frq [%]: Frequency percentage.
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http://doi.org/10.17605/OSF.IO/FTUVA

https://CRAN.R-project.org/package=
xgboost https://
xgboost.readthedocs.io/en/latest/model.html

http://doi.
org/10.17605/OSF.IO/FTUVA



https://www.R-project.org/

http://doi.org/10.4161/
cib.27122


