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Forecasting the Results of Soccer Matches Using Poisson Model
Hyun Seong + Woojin Chang
Department of Industrial Engineering, Seoul National University, Seoul 151-742

As the sales of the Sports Toto, the Korean lottery on sports games, have increased significantly in recent
five years, interest in predicting the various results of sports matches has also been raised. Dixon and Coles
(1997) proposed a bivariate Poisson model to predict the results of English soccer league matches. In this
paper, we pay attention to the physical condition of players that may affect soccer match results and revise
Dixon and Coles’ model to consider probable fatigue due to the players’ short rest followed by their
frequent matches. We observed the fatigue effect in the match results, and found positive betting returns
available when using our prediction model. Furthermore, the validity of probability-based odds in
European and Korean betting markets is analyzed.

Keyword: betting, soccer results, fatigue effect, maximum likelihood estimation, Poisson distribution
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Table 1. Number of matches which ended in following home and
away scores for three soccer leagues (EPL, LFP, and Serie A
indicate English Premier League, Spanish Primera League,
and Italian Serie A respectively.)

# of EPL LEP Serie A
goals | (1520 matches) | (1520 matches) | (1372 matches)
scored | Home | Away | Home | Away | Home | Away
0 358 535 339 504 306 457
1 493 531 532 554 462 490
2 383 292 369 308 344 285
3 176 112 182 104 177 108
4 79 40 64 38 60 30
5 24 7 28 10 18 1
6 5 3 5 2 5 1
7 2 0 1 0 0 0
Mean 14914 | 1.0947 | 1.4796 | 1.1158 | 1.4876 | 1.1042
p-value | 0.5852 | 0.1539 | 0.4844 | 0.4502 | 0.9720 | 0.2980
w3 T2 29 A¢E v EA R 2003~2005 A 29 2
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Table 2. Maximum Likelihood Estimates for o and 3, on May 7th,
2006, for English premium league teams (* indicates the
team who advanced to European club competition in

2005/2006.; Acv = (& of Model 1) - (& of Model 2))

Model 1 Model 2 R
Team - - " - Ao
« 6] « Jo)
Arsenal’ 1.556 | 0.688 | 1.546 | 0.681 | 0.010
Aston Villa 0934 | 1.124 | 0937 | 1111 | -0.003
Birmingham 0.734 | 1.025 | 0.736 | 1.014 | -0.002
Blackburn 0.973 | 0934 | 0975 | 0923 | -0.001
Bolton” 1.032 | 0956 | 1.031 | 0.945 | 0.001
Charlton 0.904 1.161 | 0.906 1.149 | -0.002
Chelsea” 1472 | 0488 | 1.464 | 0483 | 0.008
Everton 0.842 | 1.040 | 0.844 | 1.026 | -0.001
Fulham 1.075 | 1.224 | 1.078 | 1.211 | -0.003
Liverpool” 1.158 | 0.682 | 1.149 | 0.673 | 0.009
Man City 0972 | 0999 | 0974 | 0987 | -0.002
Man United 1.388 | 0711 | 1.382 | 0.703 | 0.006
Middlesboro” 1.053 | 1.138 | 1.047 | 1.125 | 0.007
Newcastle 1.045 0.998 1.042 0.987 0.003
Portsmouth 0.885 1.251 0.886 1.235 -0.002
Sunderland 0.544 1.438 0.544 1.426 | -0.001
Tottenham 1.082 0.924 1.087 0.914 -0.005
West Brom 0.673 | 1.228 | 0.675 | 1.217 | -0.002
West Ham 1.084 | 1.218 | 1.083 | 1.208 | 0.001
Wigan 0.942 | 1.111 | 0.945 | 1.096 | -0.003
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Table 3. Maximum Likelihood Estimates for ¢ and /3, on May 20th,
20006, for Spanish primera league teams (* indicates the team
who advanced to European club competition in 2005/2006.;
Aa = (of Model 1) - ( of Model 2))
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Model 1 Model 2 R O]%‘S}S&_ﬂ <Table 5>
Team - " - - Ao = o] & o]&3te] 5 Azfoltt.
«@ Jé] «@ 5
Alaves 0765 | 1.197 | 0.765 | 1210 | 0.000 oL S (6 67 p P+ 6F pl) -
Ath Bilbao 1.040 | 1.096 | 1.039 | 1.105 | 0.001 =y
Ath Madiid 0974 | 0904 | 0973 | 0916 | 0.001 B = (£ | £ K2) 18] A% 2006 |12, Lol A= 05/06 A1 2
Barcelona 1621 | 0.787 | 1.642 | 0792 | -0.021 o A7,
Betis’ 0980 | 1.135 | 0988 | 1.147 | -0.008 n= A3 BY) Yro] A
Cadiz 0823 | 1.156 | 0.830 | 1.175 | -0.007
Celta 1.007 | 0.873 | 1.006 | 0.881 0.000 Table 5. Comparison of the validity between two models in each
Espanol” 0.956 | 1.209 | 0.965 1.220 | -0.009 soccer league
Getafe 1.055 | 1.059 | 1.058 | 1.072 | -0.003 KL EPL LFP Serie A
La Coruna 1.070 | 1.037 | 1.078 | 1.047 | -0.007 Model 1 | 034542 | 042588 | 037372 | 041661
Malaga 0874 | 1.363 | 0.871 | 1373 | 0.003 Model 2 | 034355 | 042057 | 037687 | 041732
Mallorca 0.937 1.255 0.934 1.266 0.003
Osasuna’ 0.976 | 1.077 | 0982 | 1.090 | -0.005 AL 9yl A Ve 7] o|Ao| Zt R o 2 FAYH 3HE o]
Real Madrid” 1538 | 0922 | 1558 | 0933 | -0.020 A AR FAFOZA, T EVE A= BFo| Foi7l
Santander 0909 | 1.256 | 0905 | 1268 | 0004  AEA HEFEZ2HE AU & 5 3Tk F Y Apo] 9
Sevilla® 1136 | 0938 | 1156 | 0947 | 0020  VEAE Z A0S HolX= A Ke| 19t Y= =7
Sociedad 1094 | 1341 | 1000 | 1351 | oooa "1l Bl B0l Model 10] B A1, 2991 e 2} 2
Valencia 1268 | 0784 | 1276 | 0792 | ooos LSt ClRECFAlEiel A9 B Moded 27h A 2 31& &
Villarreal” 1.168 0.921 1.186 0.928 -0.017 . 3)\‘_]:]—. 0] <Table 4>0ﬂ}\1 Zjﬂ 0] &= f dad=e
Zaragoza 1.037 | 1195 | 1.049 | 1.216 | -0.012 3E 1T AT S ARAA AASHE 5 Ao, 18
AA F78F o] Model 29] Ao FAHAJN FS FAE

Table 4. Maximum Likelihood Estimates for ~, p, and 7 using
Model 2, on May 31st, 2006, for four soccer leagues (KL

indicate K-league.)

g p 1
KL 1.1224 -0.12174 1.0395
EPL 1.4138 -0.00438 1.0233
LFP 1.2584 -0.05006 0.93703
Serie A 1.3201 -0.15152 0.91234
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Figure 1. Average return plotted against the ratio, r, of estimated
probabilities to bookmakers” implied probabilities in English

Premier League 05/06 season
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Figure 2. Average return plotted against the ratio, r, of estimated
probabilities to bookmakers’ implied probabilities in Spanish

Primera League 05/06 season
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Figure 3. Average return plotted against the ratio, r, of estimated

probabilities to bookmakers” implied probabilities in Italian

Serie A 05/06 season

Table 6. The percentages of target matches for betting in three 05/06

leagues using two models

EPL LFP Serie A

' Model 1| Model 2 | Model 1 |Model 2|Model 1|Model 2
0.90 | 70.29% | 77.25% | 95.56% | 99.62% | 81.29% | 81.90%
0.95 | 62.16% | 68.54% | 84.88% | 86.37% | 70.96% | 71.49%
1.00 | 44.18% | 48.60% | 65.06% | 65.99% | 54.50% | 54.12%
1.05 | 30.91% | 34.27% | 45.85% | 45.96% | 41.40% | 40.76%
1.10 | 21.20% | 24.42% | 32.31% | 32.75% | 31.02% | 29.82%
1.15 | 14.82% | 17.34% | 22.08% | 23.25% | 23.60% | 21.75%
1.20 | 10.53% | 12.49% | 15.35% | 16.78% | 17.92% | 16.05%
1.25 7.66% 8.54% | 11.02% | 11.29% | 14.21% | 12.51%
1.30 | 5.67% | 6.35% | 7.92% | 8.42% | 12.16% | 9.94%
135 | 4.12% | 4.53% | 5.85% | 5.82% | 9.56% | 8.04%
140 | 3.10% 3.45% 3.74% | 4.06% | 7.51% | 6.35%
145 | 2.25% 2.60% 2.84% | 2.92% | 6.23% | 5.26%
1.50 1.73% 2.08% 219% | 2.25% | 4.97% | 4.04%
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Figure 4. Average return plotted against the ratio, r, of estimated
probabilities to bookmakers’ implied probabilities in Korean
fixed-odds market
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Table 7. Average return versus the ratio and the percentages of target
matches for betting at Korean fixed-odds market in four

05/06 leagues using two models(in 316 matches)

Model 1 Model 2
r Average Target Average Target

return matches % return matches%
0.90 -0.10 56.60% -0.10 54.40%
0.95 0.00 3491% 0.01 33.33%
1.00 0.02 20.44% 0.19 18.87%
1.05 0.40 14.15% 0.46 12.58%
1.10 0.65 9.12% 0.69 8.81%
1.15 1.03 6.29% 1.00 6.29%
1.20 1.84 4.09% 2.02 3.14%
1.25 1.96 2.83% 3.34 2.52%
1.30 3.43 1.89% 4.32 1.57%
1.35 5.65 1.26% 5.65 1.26%
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