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Construction and Prediction of Goal Time Series Model in the Big Five European Foot-
ball Leagues

QUAN Tao

(School of Sports and Health, LinYi University, LinYi 276000, China)

Abstract: On the basis of literature review, mathematical statistics, comparative analysis and other
research methods, the time series analysis of the average goals in each game of the big five Euro-
pean foothall leagues during 2000/2001—2016/2017 was conducted; ARIMA model was created
and results were predicted. The research shows that: (1) The goals of the big five European football
leagues are characterized by fluctuations of a single game at different periods and the lateral differ-
ences between different games. (2) The models of the big five European football leagues are Bun-
desliga: ARIMA (0,1,3), Ligue 1.:ARIMA (0,1,0), La Liga: ARIMA (1,1,3), Serie A:ARIMA
(0,1,2), Premier League:ARIMA (1,1,2). (3) The construction of the model can be used for
short-term prediction. The goal sequence is in a fluctuation state on the whole, and the value curves
of fitting and observation fit well in the whole interval.
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Figure 1 Goal Data of the Big Five European Football
Leagues (2000/2001-2016/2017)
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Figure 3 Goal Sequence Diagram of the Big Five Euro-
pean Football Leagues
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Figure 4 Comparison of the Raw Data and 1st Order Difference Sequence in the Big Five European Football Leagues
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Table I Comparison of the Autocorrelation and Partial Correlation Functions of the French Armor Goals (Raw and

1st Order Difference)

WE B bR BocLWO IR e ke Boctjung ITH

1 df Sig.’ e df Sig?
1 0.622 0.223 7.801 1 0.005 1 -0.270 0.228 1.397 1 0.237
2 0.491 0.215 12.989 2 0.002 2 -0.032 0.220 1.418 2 0.492
3 0.439 0.208 17.434 3 0.001 3 0.350 0.212 4,125 3 0.248
4 0.169 0.201 18.143 4 0.001 4 -0.151 0.204 4.676 4 0.322
5 -0.032 0.193 18.170 5 0.003 5 -0.070 0.195 4.804 5 0.440
6 -0.178 0.185 19.101 6 0.004 6 0.147 0.186 5.428 6 0.490
7 -0.321 0.176 22.439 7 0.002 7 -0.317 0.177 8.651 7 0.279
8 -0.373 0.167 27.419 8 0.001 8 0.064 0.167 8.798 8 0.360
9 -0.329 0.157 31.795 9 0.000 9 0.073 0.156 9.015 9 0.436
10 -0.394 0.147 38.972 10 0.000 10 -0.195 0.144 10.835 10 0.371
11 -0.299 0.136 43,782 11 0.000 11 0.022 0.132 10.863 11 0.455
12 -0.181 0.124 45,903 12 0.000 12 0.014 0.118 10.877 12 0.539
13 -0.099 0.111 46.695 13 0.000 13 0.005 0.102 10.880 13 0.621
14 -0.105 0.096 47.888 14 0.000 14 -0.079 0.083 11.786 14 0.623
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Table II Characteristics of Autocorrelation Function and Partial Autocorrelation Function of Zero-mean Stationary Se-
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Table TIT List of ACF, PACF Distribution and p, d, q Values of Goals in the Big Five European Football Leagues
(1st Order)
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Table IV Goal Model Parameter Table of the Big Five European Football Leagues (d=1)

173 LY SERAPE(R JT) BIRHE BRI it SE t Sig.
iEH ARIMA(0,1,3) 0.707 2013 TWE 0.000 0.003 0.043 0.966
(6] MA hifE 1 1.420 32.458 0.044 0.966

e 2 0.071 15.042 0.005 0.996

e 3 -0.536 17.365 -0.031 0.976

ARIMA(2,1,3) 0.715 2013 HWH 0.000 0.003 0.173 0.866

@ AR s 1 -0.320 1.013 -0.315 0.760

=l 0.148 1.095 0.135 0.896

MA e 1 0.971 1259.963 0.001 0.999

e 2 0.971 1067.638 0.001 0.999

ke 3 -1.000 467.993 -0.002 0.998

®H ARIMA(0,1,0) 0.423 0 WEL 0.008 0.028 0.290 0.776
ARIMA(0,1,1) 0.468 0 HE 0.010 0.020 0.529 0.605

MA e 1 0.309 0.268 1.154 0.268

PEF ARIMA(L,1,2) 0.404 2005 WAL 0.007 0.009 0.748 0.474
2006 AR hifE 1 -0.388 1.399 -0.277 0.788

2016 MA e 1 0.841 9.167 0.092 0.929

) a2 0.148 2.640 0.056 0.956

ARIMA(1,1,3) 0.362 2005 TWE 0.005 0.013 0.405 0.696

2006 AR e 1 -0.988 0.201 -4.920 0.001

2016 MA e 1 -0.929 101.946 -0.009 0.993

) a2 0.941 191.280 0.005 0.996

ke 3 0.986 96.872 0.010 0.992

BHH ARIMA(0,1,1) 0.639 2016 TWE -0.004 0.011 -0.403 0.693
@ MA e 1 0.522 0.255 2.046 0.062

ARIMA(0,1,2) 0.658 2016 it -0.002 0.006 -0.420 0.682

€] MA =g, 0.592 35.477 0.017 0.987
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Figure 6 Autocorrelation and Partial Correlation Test Card of Goal Scores in the Big Five European Football Leagues
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Table V Predicted Value of the Goal Model of the Big Five European Football Leagues (2017-2020)

TR 2017 2018 2019 2020

TR ERR - £ ARIMA(0,1,3) e 2.87 2.86 2.85 2.85
LCL-UCL 2.69-3.05 2.67-3.05 2.65-3.06 2.65-3.06

P EER - 570 ARIMA(0,1,0) B 2.62 2.63 2.63 2.64
LCL-UCL 2.38-2.86 2.29-2.96 2.22-3.05 2.16-3.12

PG EER - 45570 ARIMA(L,1,3) B 2.76 2.81 2.1 2.82
LCL-UCL 2.44-3.07 2.38-3.23 2.34-3.20 2.39-3.25

2= W kK - B ARIMA(0,1,2) T 2.59 2.59 2.58 2.58
LCL-UCL 2.42-2.76 2.40-2.77 2.40-2.77 2.40-2.77

BB IEER - 171 ARIMA(L,1,2) e 2.80 2.78 2.82 2.80
LCL-UCL 2.53-3.08 2.45-311 2.44-321 2.37-3.22
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