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Analysis on match factor change according to introducing VAR system

in K League
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[Purpose] The purpose of this study is to analyze the changes in the game factors since the introduction of

the VAR system and discuss the meaning of the changes in the K-League. [Methods] The game factors

related to referee decisions (goal, penalty kick, offside, foul, yellow card, red card, additional time) were

divided into home and away team and analyzed by two-way ANOVA for 556 games before and 583 games

after the VAR system was implemented. All game factors that occurred during the match and additional time

were analyzed as independent t-test before and after the implementation of the VAR system. [Results] First,

there was no statistically significant difference between a goal and a penalty kick. Second, the offside was

significantly reduced throughout the home team, away team and the entire game(p<.001). Third, fouls were

significantly reduced in home teams, away teams and the entire game (p<.01). Fourth, yellow cards were

significantly reduced in both home and away teams and the entire game(p<.001). The red card increased

significantly throughout the home team, away team, and the entire game(p<.001). Sixth, the additional time

showed no difference the first half and the entire game, and was a little reduced in the second half (p<.05).

[Conclusions] As a result of this study, players should not anticipate offside decision and stop playing in

critical situations that may lead to a score or penalty kick, and continue playing until the referee makes a

final decision. In addition, all red card situations are review through the VAR system, so excessive foul play

or unnecessary behavior should be avoided. K-League referees are required to make a more accurate decision

in the red card situation, and the time wasted by the VAR system during the game is not much.
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e HX AW BES 7|the= A2 512 52wl
St S 7719 24S ook Y& S 4719 Am
AAE SHAIZ1 1 A5 78 e FF2 vl Alo]
2k1 2 PcHDan, 2014). B4 ofyz} o]t vt @ o
& 7]&0] AE9] watat oS 44 ZlolH A7)0
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5to] o] A ZAHEA (two-way ANOVA)XS AAISHIH
3 SR AR Atglo] A7) AA oA HAYEE 57
82150] VAR A|AF A3 ASo] od $3l7} QA=A
EH517] o SHEE  tHA(Independent-sample
t-test)& AAISIRTE VAR AIAE] Y o]F F7FA7H]
A ERIst7| YofiA= Hekd 7RI o8k 27
AIE, T SRR 'Y 7] A 7RIS HLEst
of SYHRE (HFS AASIH. HE A A= SPSS
255 ARGl om o) S%E 7St

Table 1. Number of Research Object

2015 2016 2017  Total

Pre
228 227 101 556

Total 1,139
2017 2018 2019  Total

Post
127 228 228 583

VAR A|AH” Al M2 SF Hlu

VAR A2 Al A, 5 B0 99 5 wake i
3t 2% FHT 999 B S| Lashl S0
o EAROR Gou] B4 ik Tt BH 4
wRpE B S0 Hol7t Uehgom, olea Kol
VAR A2 A% 27 Al F B FEo] 99Y Bk
2 542 she A0E vehtu o] BAXOE 5% 4%
ol §olet Atz LERdTh(Table 2). VAR A28 A%
ol 7] RAGNA WS B SHL VAR A2 A
ol At} ulwsle] Lasbl F7KAOL o] @A SAHOE
K931 Q3K Table 3).

VAR AlA® Al8 M3 HYE|2 b

VAR AI2F] A1 7, & St A H o] Bt WdEZ

7]
SE vlaet 23 1 Aol s itk EEY

Aol ue W9 E7] 340] Hjo] 9JA] WA gk
(Table 4y, 7] A4 AYE W E)2] 4] VAR A2
% A% 3 A1 3 Zjol7H U] 9teKTable 5.

Table 2. two-way ANOVA about the Change of Average
Goal

Variables Pre-VARs Post-VARs

Home Team 1.35+1.103 1.40+1.175

Away Team 1.23£1.109

1.30+1.142

Main Effect
Home/Away F-value 5.354*
Pre/Post F-value 1.575

Interaction Effect

Home/Away*Pre-Post 022

*p<.05

Table 3. t-test about the Change of Average Total Goal

Pre-VARs Post-VARs t p

Total 2.57+1.690 2.69£1.170 -1.183 237

Table 4. two-way ANOVA about the Change of Average
Penalty Kick

Variables Pre-VARs Post-VARs

Home Team .16+£0.388 .16+0.549

Away Team .14+0.353 .14+.359

Main Effect
Home/Away F-value 1.428
Pre/Post F-value 041
Interaction Effect
Home/Away*Pre-Post .001

Table 5. t-test about the Change of Average Total Penalty
Kick

Pre-VARs Post-VARSs t p

Total .30+0.536 .30+0.654 201 .841
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VAR AAR AIH M2 Z1 HlW

VAR AIAR] A8 A, & SE T A" e Al SIE H]
we A3 FE2 VAR AAE A A A7 & Bt
1.81+1.247719]  ZAag Htout Alﬁo Fol=
1.58+1.119702 A1l 7} ol €32 %]
7] F Hat 1.91+1.273709] ZaolA] 1.74£1.19571=
Bat A1 7 E01E%0 0|9 ZE VAR A|AH *16” =
1 429 Ak BAHOR 0.1% $EolA me- gt
Aog Yepyth 3 A1 S5E SH ?JXJ%OH w2}
A= 2ol 7} UrErtom Alg X} A5 & K 7 Hol
za EE]-U“’ 73_7_;“:' E1as 7—]_&1,}5}14"/ o]h 5% 5=
oA f-2let Ao g Vet Table 8). F7] 5 E‘—.I*“ s E
£ A3 9A] A9 H it 3.72+1.8097H014 A1
T 3.3111.6877]2 So1E3 1L o] gt Afo] FA| 57417“
o7 0.1% F=olA HE fo3 Aem ERIFH
t}.<{Table 9.

oﬁ

VAR AIARS A3 M3 E1F HlI

=7}sl9i0om ¢
QSIS FE Tt 49 fe B
0.07+.254712 % w7t o e ol2fe
VAR A% F 51§ 50 37K 5 ﬁw_am% oA

o9 R-oJ gt A 02 FRIE|Y T Table 10). FEI7IA| 2 7
7] ZAeA U Bt B 4 A 0.05+.2237]00A4
0.13+.35070& & v A 715kl o™ o] HA] 0.1% 5=
FoA] ol folgt Ao YERT(Table 11).

Table 6. two-way ANOVA about the Change of Average
Foul

Variables Pre-VARs Post-VARs

Home Team 13.13+4.066 12.72+4.016

Away Team 13.55+3.945 12.9544.104

Main Effect
Home/Away F-value 3.704
Pre/Post F-value 8.911%*
Interaction Effect

Home/Away*Pre-Post 331

**p<.01

Table 7. t-test about the Change of Average Total Foul

Pre-VARs Post-VARs t p

Total  26.69+5.658  25.68+6.006  2.917 .004

Table 8. two-way ANOVA about the Change of Average
YC

Variables Pre-VARs Post-VARs

Home Team 1.81£1.247 1.58+1.119

Away Team 1.91£1.273 1.74+1.195

Main Effect
Home/Away F-value 6.238%
Pre/Post F-value 16.158***

Interaction Effect

Home/Away*Pre-Post 424

*p<.05 , ¥**p<.001

Table 9. t-test about the Change of Average Total YC

Pre-VARs Post-VARs t p

Total 3.72+1.809 3.31+1.687 3.931 .000
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Table 10. two-way ANOVA about the Change of Average
RC

Variables Pre-VARs Post-VARs

Home Team .02+0.151 .06+0.251

Away Team .03+0.167 07+0.254

Main Effect
Home/Away F-value .160
Pre/Post F-value 18.484%**
Interaction Effect
Home/Away*Pre-Post .043

k< 001

Table 11. t-test about the Change of Average Total RC

Pre-VARs Post-VARs t P

Total .05+0.223 13£0.350 -4.421 .000

VAR A|AR] Al

o2

M QOAIO|E H|W

VAR A|AH A8 A & S =3} YA E 0] gt Q TALO|
EE glolst 23 T2 A1) A 2.00+1.5437]0 4] A3
ﬁ 1.57+1. 4447]1; 501.%212 _]Z%El Oﬂ/\] /\]oﬂ vl
1.75%1.50770914 A8 3 1.55+1.361712 Zo1=1 1
ole} T2 Zpol= FAHOE 0.1% ol Al vie- f9ju]
ST QLA E9] B4 ZH T} %ZJEJ.OH UJEWE Aol

7S] VAR A4 AR A3 A9 & = 71 B9
L% gelo] Y Bt LASH L’\MEEE% o] st
£ 202 Yt o] BAFCE 5% FEollA fI3

TTable 12). Z7] ZAllA At L*POIE Al

VAR A|AE] Al Hat 3.74+2.124700014 A1 &

3.111£1.977712 &ol&0] BAFLE 0.1% F==ollA] vl
olgt 2to] g ERISHATIK Table 13).
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>
X
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1Y
>
o?#
433
™
N
=
N
o
El

VAR A28 A1 A, F0] 71A17F WistE: ghelgt At
AN 7R A3 A 1.52+1. 037%:_‘«01%1 Al =
1.60+.986%.0 2 LA EolHAR 5 =
oH, vt 2 FubH 7R 73%011% AP A Bt
4.12+.91580| QAT A Fofli= % o

HU

<asH EotEfl e ole SAIR R 5% oA &
S Ao g UEhgth AR F7hAa SREd ‘r7]'/\] 4
et 71 A _:‘;7}/&]7}_9 VAR A2" Al A
64+ 1.456 004 Alj & 5.58+1.5572 2% L435H]
ANSUAR SAHCE {251 QT Table 14).

L.

1o

N Y o

Table 12. two-way ANOVA about the Change of Average
Offside

Variables Pre-VARs Post-VARs
Home Team 2.00+£1.543 1.57+1.444
Away Team 1.75+1.507 1.55+1.361
Main Effect

Home/Away F-value 4.796*
Pre/Post F-value 26.608%%*

Interaction Effect
Home/Away*Pre-Post 3.439

*p<.05 , ¥**p<.001

Table 13. t-test about the Change of Average Total Offside

Pre-VARs Post-VARs t p

Total 3.74+2.124 3.11£1.977 5.209 .000

Table 14. t-test about the Change of Average Additional
Time

Pre-VARs Post-VARs t p
First
1.52+1.037 1.60+0.986 -1.372 170
Half
Second
4.12+0.915 3.98+1.129 2.325 .020
Half

Total 5.64+1.456 5.58+1.557 .660 510

= 9

VAR A|2glo] £ ol 47 wat wels 471
So] ol sk} QIReA] SRIstEgh Aol el

o,
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7371920152 77| Aol JFE vIE 5= =S85 a9l
E2 o]g3t 291E2°] Hok= VAR A|AHIS o]3fj5lal VAR
A&Eo] Z4 B7|E o DA MSHA7| 1L QIE=A] olsfiok=t]
TR E 5 US A 0E weitt, B3| A A& A2E
Aol ALAEL EE VAR A|AE9] 2807 7|5 o]
Lol Y= AlThE 4] o|2{3h VAR AlAEI} = QIgh W
3= & olsffsto] Tof| Bk HETt A7) Q7 Ak 41
S B0 £2 718 E BY 4 =S Eofof sttt

HA S47} ¥ dE]Z]9] 749 VAR AlAgle] =QJE o]%
o= =% At vl wsto] SEI A, 7] AR A Ht
o] Zo|7}F LfeptA] Ittt VAR =¥ &, Yol wE Af
A Bt giglom ok 549] 49 EHo] Y E B
oh ko 71 0 2 LpERt] VAR A|AHo] A|3E o] o] Ax
v woto] 533 wdEjZ]of jo|7F Ve A] gk 22 A
H|Ql Z22 2lE|71E tAFOE VAR AlAE =9 0|5 7
71291 ¥ig}S 2451 Carlos et al.(2020)9] A 2ot =
= T2 CSLE tiite g AgYst Bo et al.(2020)9] &
T Aot Gx|eitt. 54 35T fdE 7] Adgo] 5% VAR
A|A”9] B gidRlol e E6tal Al o] Foll & a9l
A= Alo]7h §l-3-S SIS 534 A9 49 EXo] H
= oA 34 1Y HHRlo|u @ TA|EE HRSIo] &
o] =71 A Eo] 2RI Hloluzl ok=A] 59 ol 3%
< gRlste] A o0& S3o] E=A] ERlsh, offjulgt
S ARollA Fo] RIS &3] dof o] HAe=A
T gRIgit) #dE]Z] Aolli= F4lo] Fofdt HidEZ]
o] HRHA| thA] g ¥ FRIGHA| =1L Wit & S24lo] Hi
Z] 02 AHE 4= Q= Huigh vkl SRIsHA] K5t 79- 0]
£ glsle] Adslr| & gttt E3E HdElofoig]o] 4o
A AU BER| 9] 79 vk o] QIX|E “gts] whEoto] Hd
E]Z]917] 717 ERIglt.

VAR AlAH]o] 53 gt w1 g E]Z] Ao o|et 22§
B2 /jAT 4= Aol Bkl = o] o] Aol 7t Ay
SHA] oQITHH f-2l= 11 7hs/dS of e WA 5518
4= Itk WA VAR A|Aglo] 54 AFedat wid e s 2
Alell B 71UE sHA] Bk 7ol itk F 42 T
719] el A¥H o2 T Q= T Ao AuE
A 2 ST FolF o2 g A4S JFH o= T
Zs}7] wizell VAR AlAgo] EQIE|QIE et o] Aol A
sto] F419] WS FHEE T HEsh ATt A By
S1A] trhal s4E 4= Altk(Juan, 2019). B$0] VAR Al

2519) BEES A o 2419 W] BuE 2.4 ufet
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