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Abstract

Several statistical models for bivariate poisson data are suggested and used to analyze 2011 K-league data.
Our interest is composed of two purposes: The first purpose is to exploit potential attacking and defensive
abilities of each team. Particular, a bivariate poisson model with diagonal inflation is incorporated for
the estimation of draws. A joint model is applied to estimate an association between poisson distribution
and probability of draw. The second one is to investigate causes on scoring time of goals and a regression

technique of recurrent event data is applied. Some related future works are suggested.
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Table 2.1. Frequency of goals by two teams

Y1|Ya 0 1 2 3 4 5 6
0 22 17 10 5
1 25 25 16 11
2 21 22 14 6 1 1
3 5 9 11 3 1
4 1 3 1 2 1
5 2
6 1 1
7 1 1

o
o

A7 F 'Y & I Vo2 BEEYW E(Y1) = M+ A3, E(Ya) = X2 + A,
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Table 3.1. Comparison of fitness of several models

AIC BIC
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Table 3.2. Estimates(standard errors) of attacking and defensive ability by team under several models

Uhtg,at; = Yat,,ht; A ZA /\F/](}\}A) 53 Ex]ig‘(ﬂﬂl‘j—fg)
48 Fud 48 o9 T48 g

0.241(0.078)

0.310(0.089)

0.309(0.089)

3 —1.330(0.198) —1.475(0.374)
o 0.232 0.121 0.222 —0.039 0.224 —0.044
e (0.142) (0.145) (0.165) (0.175) (0.167) (0.176)
—0.096 0.365 —0.161 0.181 —0.160 0.182
A (0.165) (0.130) (0.208) (0.177) (0.210) (0.178)
. —0.197 0.049 —0.305 0.495 —0.305 0.492
= (0.175) (0.150) (0.223) (0.153) (0.224) (0.159)
= —0.190 —0.029 —0.262 0.036 —0.259 0.038
T (0.172) (0.156) (0.206) (0.173) (0.207) (0.175)
o 2 —0.229 —0.187 —0.398 —0.079 —0.413 —0.097
e (0.175) (0.173) (0.250) (0.214) (0.250) (0.214)
. 0.533 0.117 0.724 —0.142 0.729 —0.139
(0.125) (0.148) (0.139) (0.204) (0.141) (0.205)
A= 0.129 —0.340 0.143 0.070 0.143 0.070
(0.149) (0.181) (0.189) (0.183) (0.189) (0.184)
au —0.182 —0.007 —0.337 —0.577 —0.340 —0.584
(0.170) (0.156) (0.213) (0.235) (0.213) (0.231)
Au 0.051 0.065 0.061 —0.051 0.066 —0.041
(0.154) (0.148) (0.173) (0.172) (0.174) (0.175)
e —1.019 —0.176 -1.038 0.161 —1.040 0.159
e (0.255) (0.171) (0.278) (0.157) (0.279) (0.158)
o 0.405 —0.033 0.551 —0.237 0.539 —0.244
- c (0.132) (0.160) (0.149) (0.197) (0.153) (0.199)
e (0.357) 0.256 0.414 —0.013 0.417 —0.009
(0.135) (0.139) (0.151) (0.183) (0.152) (0.185)
= —0.061 0.157 0.020 0.331 0.027 0.314
°r (0.164) (0.145) (0.190) (0.153) (0.191) (0.156)
S 0.107 —0.180 0.055 0.128 0.058 0.133
°r (0.151) (0.171) (0.178) (0.170) (0.179) (0.171)
g 0.262 —0.343 0.280 —0.132 0.294 —0.114
v (0.140) (0.181) (0.151) (0.188) (0.153) (0.191)
on —0.187 0.013 —0.104 —0.264 —0.108 —0.270
(0.170) (0.028) (0.185) (0.197) (0.186) (0.199)
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Figure 4.1. Cumulative mean function of home team and away team
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