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Table 3.1 Results of the fitted models for the K-league data

Year Model number of parameters  loglikelihood AIC BIC
Model-A 56* -11890.04 23892.09 24286.34
Model-B 57 -11826.68 23767.36*  24168.66*
Model-C 84 -11815.81 23799.63 24391.01
Model-D 84 -11816.56 23801.12 24392.50
Model-E 111 -11800.44* 23822.89 24604.36

total Model-F 58 -11826.68 23769.36 24177.70
Model-G 59 -11826.68 23771.36 24186.74
Model-H 59 -11826.67 23771.34 24186.72
Model-I 60 -11826.67 23773.35 24195.76
Model-J 61 -11826.67 23775.35 24204.80
Model-K 59 -11826.68 23771.36 24186.74
Model-L 58 -11872.00 23860.00 24268.34
Model-A 32% -985.0999 2034.200 2180.017
Model-B 33 -981.4139 2028.828* 2179.201*
Model-C 48 -974.3435* 2044.687 2263.412
Model-D 48 -974.8681 2045.736 2264.462
Model-E 63 -963.8021 2053.604 2340.681

2012 Model-F 34 -981.4140 2030.828 2185.758
Model-G 35 -981.4140 2032.828 2192.315
Model-H 35 -981.4140 2032.828 2192.315
Model-I 36 -981.3520 2034.704 2198.748
Model-J 37 -981.1883 2036.377 2204.977
Model-K 35 -981.4140 2032.828 2192.315
Model-L 34 -984.5685 2037.137 2192.067
Model-A 32% -687.1875 1438.375 1572.726
Model-B 33 -680.3109 1426.622*  1565.172%*
Model-C 48 -672.1555 1440.311 1641.838
Model-D 48 -674.8345 1445.669 1647.196
Model-E 63 -663.2657* 1452.531 1717.036

2011 Model-F 34 -680.1118 1428.224 1570.972
Model-G 35 -680.1458 1430.292 1577.238
Model-H 35 -680.1119 1430.224 1577.170
Model-I 36 -680.0012 1432.002 1583.148
Model-J 37 -680.0012 1434.002 1589.346
Model-K 35 -680.1119 1430.224 1577.170

Model-L 34 -684.8492 1437.698 1580.447
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Table 3.2 Estimates of parameters of model-B for 2012 K-league data

Parameter estimates
Intercept for log(A1) -0.413
Intercept for log(Az2) -0.618
Intercept for log(As) -1.665

Home effect 0.205

Table 3.3 Estimates of parameters of model-H for 2012 K-league data

Parameter estimates
Intercept for log(A1) -0.414
Intercept for log(A2) -0.619
Intercept for log(As) -1.661

Home effect 0.205
Mixing proportion p 6.758781e-06

01 3.150834e-07
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Table 3.4 Estimated team parameters of model-B for 2012 K-league data

Number Team Name Attack Defense Point
01 BUSAN -0.329 -0.192 53
02 CHUNNAM -0.209 0.160 53
03 DAEGU -0.016 0.107 61
04 DAEJEON -0.197 0.303 50
05 GANGWON 0.039 0.326 49
06 GWANGJU 0.011 0.287 45
07 GYEONGNAM -0.013 0.038 50
08 INCHEON -0.317 -0.383 67
09 JEJU 0.353 -0.044 63
10 JEONBUK 0.493 -0.209 79
11 POHANG 0.373 -0.225 7
12 SANGJU -0.751 0.386 27
13 SEONGNAM -0.202 0.092 52
14 SEOUL 0.431 -0.344 96
15 SUWON 0.219 -0.111 73
16 ULSAN 0.116 -0.191 68

Table 3.5 Expected frequencies using bivariate Poisson distribution for 2012 K-league data

Away Goals
0 1 2 3 4 5 total
0 36 (29.34) 1 (27.03) 20 (14.08) 15 (5.47) 1 (1.76) 0 (0.49) 103 (78.17)
1 35 (36.89) 5 (38.02) 27 (21.28) 2 (8.66) 1 (2.87) 1 (0.82) 101 (108.54)
2 28 (26.35) 4 (29.08) 17 (17.15) 9 (7.24) (2.46) 0 (0.72) 88 (83.00)
HomeGoals 3 7 (14.12) 16 (16.26) 11 (9.92) 5 (4.30) 4 (1.49) 0 (0.44) 43 (46.53)
4 0 (6.33) 4 (7.47) 3 (4.65) 0 (2.05) (0.71) 0 (0.21) 7 (21.42)
5 2 (2.50) 1(2.99) 2 (1.88) 2 (0.83) 0(0.29) 0 (0.08) 7 (8.57)
6 3 (0.90) 0 (1.08) 0 (0.68) 0 (0.30) 0 (0.10) 0 (0.03) 3 (3.09)
total 111 (116.43) 121 (121.93) 80 (69.64) 33 (28.85) (9.68) 1 (2.79) 352 (349.32)

ol-gsto] FAT X1} X227+ 167), A 32702] AR E ol&siglen] #ulsH e o] AW fHlE o
2 oke Zle® Ueh7] fsiA Xow g gtell -1& F3 g o8-8ttt

Table 3.6 Model summary for regression analysis

R Square Adjusted R Square  Durbin-Watson
0.907 0.901 1.934

Table 3.7 Estimated regression model coefficients

Unstandardized Coefficients Standardized Coefficients

Model B Std. Error Beta ¢ Sie. VIF
(Constant)  1.355 .021 63.161  .000

attack .586 .056 .632 10.497 .000 1.133

defense .803 .091 .528 8.781 .000 1.133

Q%ﬂ A AFE At BARAY pghe p <0.0012 AL R 1%l vl o3
© 2 vepgrt. E=8 Table 3.6914 & 4= %ol 2A 47} 90. 7%2 A vebgeH oul-sie 5
I%H W 19342 e abes AR ol A9l e &+ 9ltk Table 3.72 #7449 3714,
E23} 39 A4 9 VIFE HojZed|, VIFS gho] 1.13302 D}%l*“u A e AR Ye
ok weEbA 349 AL v 2ol 7€ ¢ Jov 223 AT E o8t $HE S
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Abstract

In this paper we choose the best model among several bivariate Poisson models on
Korean soccer data. The models considered allow for correlation between the number of
goals of two competing teams. We use an R package called bivpois for bivariate Poisson
regression models and the data of K-league for season 1983-2012. Finally we conclude
that the best fitted model supported by the AIC and BIC is the bivariate Poisson model
with constant covariance. The zero and diagonal inflated models did not improve the
model fit. The model can be used to examine home-away effect, goodness of fit, attack

and defense parameters.

Keywords: Bivariate Poisson distribution, K-league, zero and diagonal inflated models.

1 Professor, Department of Applied Statistics, Dankook University, Yongin 448-701, Korea.
E-mail: jtlee@dankook.ac.kr



