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Table 3.1 Statistics for home goals and away goals
variable year mean median  variance  skewness kurtosis
1983-1989 1.26 1.00 1.34 0.82 0.20
as 1990-1999 1.34 1.00 1.23 0.65 0.01
2000-2012 1.35 1.00 1.29 0.89 0.99
1983-2012 1.33 1.00 1.28 0.82 0.65
1983-1989 1.16 1.00 1.20 1.20 2.36
CA 1990-1999 1.22 1.00 1.25 0.84 0.44
2000-2012 1.16 1.00 1.19 0.99 1.33
1983-2012 1.18 1.00 1.21 0.98 1.21

Table 3.2 Frequencies for the number of home goals and away goals

GS GA
goal
frequency percent frequency percent
0 1089 25.8 1325 31.4
1 1485 35.2 1496 35.5
2 1024 24.3 903 21.4
3 445 10.6 364 8.6
4 130 3.1 94 2.2
5 37 0.9 29 0.7
6 6 0.1 4 0.1
7 2 0.0 2 0.0
8 0 0.0 1 0.0
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Figure 3.1 Histogram of home goals and away goals in K-league

Table 3.3 Frequencies for the number of overdispersion

variable variance < mean variance > mean
GS 188 (64.3%) 104 (35.7%)
GA 185 (63.4%) 107 (36.6%)

3.2. olg] 74X A% Zholl TiF EARH)

Table 3.4 Expected frequencies for the number of home goals
Home Goals Observed Poisson NBD GEV Gumble Z1p

0 1089 1112.1 1121.9 1042.9 1022.3 1111.9
1 1485 1482.6 1476.0 1663.3 1638.4 1482.2
2 1024 988.2 980.6 978.7 970.5 987.9
3 445 439.1 438.6 370.5 386.3 439.1
4 130 146.3 148.6 116.9 134.3 145.9
5 37 39.1 40.7 33.6 44.6 38.8
6 6 8.7 9.4 9.1 14.6 8.4
7 2 1.7 1.9 2.3 4.8 1.3

EA719 98737 F 2ol s 5714 FERF gL oAl A¥E AL Bk
oy o, 188 A 7HA 2y E4EL RStudio (Ver. 0.97.320)5 ARg3sle] 4351
Table 3.4} Table 3.5+ &47] & AB 737 F AA| x40} 5712 FERFH o3 7y =4
£ 7247 e, 2709 SA B2 E Al9stale vt AgAAE HojEoh Table 3.6 & 4
ARA71QA Aol 57k FERFP] d8% 45 HAdrbs® A5 vepdth 28] Table
3.7E AZ g8 25 AeE 18E 571 2yl tidt oAl SAFY e AFER e 54

T X FEES UERdth
Table 375 AYEYA 37 e XolgRE, 9877+ ZIP R27F 7B Ageitial Rt $o
FREE AYFE] &HolA 2471 391, 9847 292 e on fol5F 15%ME =
AR Aol AFe 2oq VEPA T dutdo g deA v FolFREIt olFRE R AR
v st 2 K-glaols AR etk & 4 ). A9 K-8l29 4] Greenhough
(2002)¢] A}l 2] 2709 FEXRE GEVE Gumble #2+& BF A4 grrial Velgton,
oRSRE, FolFRE, I TolFR EL_% vt 3709 B2 BE 470 Aol Z 710
R JJrEHjZ—ﬂBM 1o]d 3o]3kel A+ qoH, ARFE7NE F $7F e
FFA, F $710, 2, 34U B9 2 FaFA e ATl Ave A& et

roro Kool _E 4
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Table 3.5 Expected frequencies for the number of away goals
Away Goals  Observed  Poisson NBD GEV Gumble ZIP

0 1325 1301.1 1320.1 1327.9 1222.7 1325.0
1 1496 1530.3 1514.7  1658.2 1686.1 1499.4
2 903 899.9 887.5 737.6 864.1 897.0
3 364 352.8 353.9 282.1 306.3 357.8
4 94 103.7 108.0 113.3 96.7 107.0
5 29 24.4 26.9 49.2 29.5 25.6
6 4 4.8 5.7 23.1 8.9 5.1
7 2 0.8 1.1 11.6 2.7 0.9
8 1 0.1 0.2 6.1 0.8 0.1
Table 3.6 Maximum likelihood parameter estimates
Home / Away Poisson NBD GEV Gumble ZIP
pn = 0.795
r =100 pn=0.810 p=0.001
Home A =1.333 o =0.878
= 0.987 =0.890 X =1.333
P €=0031 7
n=0611
= 46.932 =0. =0.01
Away A =1.1761 " 6.93 o=0.771 p=0 678 p=0.017
p=0.976 ~ 0=0.831 A=1.197
£ =0.153

Table 3.7 x2values per degree of freedom with p-value

Home / Away Poisson NBD GEV  Gumble ZIP
=2

Hom % 0.01 1.59  10.28 774 1.01

ome T alue  0.483  0.159 0.000 _ 0.000 _ 0.407

N X2 1.04 1.00  23.28 7.60 0.68

W& TpNalue  0.402 0422 0.000 _ 0.000 _ 0.670
7+ A719] 58, T8, dufol it EE2 9 ol g EEEE o83t FAT 5 e,
o] 4% K-g]l19 543} "“:_V*O] ANE = ]?/}% 7} o] “‘%]T‘FM] HE X 93 BYSEE A=
s 4 Qo ANk % e, vkstd

%%Lzﬁﬂoﬂxﬂ 533 2 ﬂo
Table 3.8 GS<2} GA °ﬂ d%f& %—QEOM, ¥ oj¢ FLo|AF A
He A2 Aol glrkm vhehith

Table 3.8 Crosstabulation of goals scored by home and away teams

Away Team

Home Team Total
0 1 2 3 4+
0 448 350 189 81 21 1089
1 470 535 342 98 40 1485
2 261 394 218 119 32 1024
3 102 159 116 42 26 445
4+ 44 58 38 24 11 175
Total 1325 1496 0903 0364 0130 4218

AW S A Alolw £AABASE 0.143, FTAS Gro] 0,022 A FAY & Y
A2 er) dheel el 249 A5t wE 2 0] Akt FARAS 2707) 3k A
2 ssloler £AABASY pake AT FO4E 5% 1% §OI 8 AFALE 24 27

7} Table 3.92} 2T},
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Table 3.9 Proportions of significant years for home and away teams

Significance level N Frequency  Percent Mean + SD
5% 30 12 40.0 0.012 £ 0.013
1% 30 7 23.3 0.003 £ 0.003

7 A% Ao ST Age AR okt Ao AR Avka & 5 g, o] UL
o W5 517] 915k} Hassclblad (1994)9] 7S50l 9l o) A9l p-gke BHsH W 39 5
el dztol Al ATk Szt Eel st Az S mAe] gEe o3 B
PRES p (= 1,2, m)eh @l T A (3.1)°] AEFH, AL U >y’ (2msa)e] ),

U=-2) Inpi ~ x*(2m) (3.1)
i=1
K-2]29 A%, tleleE o83t ARFAZF U k& 784 164.540]1, =7} 601 7ol Al+
BEE o] gate] Al p-gh 0.001 8t Zobct wEbA] ofet Ao AAAA T £ty 28
A& 4 Stk

4. AE

B A7AAE K-21729 Ao 4719 947719 B REol 7Pg 49T FELEE Folugich
ofe] 77 A% ATolA ASH 5714 BB REE mejstdlon, 1 A% §479 9447 29 &
MAEREL $47)E EolbRE, 94771 ZIPRES} /P Agsicin By olzen, £74719
A473719) F St ABBAL AT EATE 202 etk £ SOFREES ol§ el 5
B AAE BYHIE J9oE BYHThT ehiAw, B4 Aot ol RENTH BE AYEd
AAAE FHo] Yt A0 Vehon], SEE FAAY Fuje1e S R AWL AU AR
FEX BEE K279 9ol BE5H e Ao Uehdrh 39 K-21 2] R27} drjaz
2 Aol7t g7l Weel 54 Avhel mel YL wle 5P Bo+ Yok ARE, B A7 §4
HoE FFATWAZ K2l 7oA 543 27 Aole] YL 1578 B30 JRIEE 1P »
e N2 WS BE B0 559 57 L 58 U@ 5L 9T RYHE AEe)2 o Folr)
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Abstract

In this paper we analyse the distributions of the number of goals scored by home
teams and away teams in K-league soccer outcomes between 1983 and 2012. Real soccer
data is explained in K-league using statistical distributions such that Poisson, negative
binomial, extreme value and zero inflated Poisson. How close the goals of home and
away fits the different distributions are tested by performing chi-square goodness of
fit tests. According to these tests, the Poisson distribution gives the best fit to the
home goals data. But it is best to model the away goals data on zero inflated Poisson
distribution. Also, there is some weak evidence of the dependence for home and away

goals.

Keywords: Goal distributions, K-league, Poisson, zero inflated Poisson.
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