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Key Performance Indicators Related to Winning in the Chinese Super League of Football:
Analysis Based on the Data of Eight Seasons
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Normal University, Guangzhou 510006,China; 6.National Demonstration Centre for Experimental
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Abstract: Employing the magnitude-based inference and the generalized mixed linear modelling, the
key performance indicators related to winning in the 2012-2019 Chinese Football Super League was
identified by analyzing the data of 1 899 matches provided by Amisco. The results showed that: (1)There
were trivial changes in the winning probability of the game by increasing the values of running-related
variables; (2) increasing the shot accuracy by 2 SDs would bring a 31% (+99% confidence interval: +4.4%)
higher probability of winning, while a two-SD increment in individual possession time, individual pos-
session frequency, individual possession frequency in attacking third, pass, pass accuracy, forward pass,
forward pass accuracy and cross would reduce the winning probability by 20% (+4.2%), 25.3% (+4.2%),
25.6% (+4.3%), 17.3% (+4.1%), 25.2% (+4.2%), 19% (+4.2%), 25.8% (+4.3%), 19% (+4.2%) and 32%
(+4.2%). While an extra red card would decrease the probability of winning by 10.6% (+4.3%).
Keywords: soccer; Chinese Super League (CSL); running; technical; match performance analysis;
magnitude-based inference
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Figurel Relationship between running indicators and winning probability of Chinese Super League team in

2012-2019 season
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Figure2 Relationship between technical indicators and winning probability of Chinese Super League teams in

2012-2019 season

TE . BSAGRIEPREUEIE N 2 4> SD AR M R ML R AL (B, R 22 LAY 99% B 15 X 6] 5 * fUsR Al BEPEAY K
/N, 1~4 Ao AR AT RE AR AT BE AR AT RE RN HL AT BE

3 SH5iTie

PTAFEAR, RAEFSEE XA [ K P 38 S B0 S i
FEVR AT R 7R LU SR MBI OGR4 b A W5k
W B s SRS | R B S R A RIS A TR
0 FE R ST Ay S 3 DRI S AR T R BR X
ECEEN KPS R apns AN S R E R
ENN(N VST Bu Rt I 0 s e iU 3T ORI (=R T VT

I PR I R R BATE LB v B BT AT B B9 om0 L 3R
AR ML A L R BB/ N JE R SO R ) e IR BR L TR
R 3 Y I [ Ak T A 42 BROR ST 1 A AR T
gl , AT AELT AR M ORI AN B XU A I
8 MR HERTE P, B Bh IR I AR BR AR M
A SCBESR bR, S T L BR LU FR IO OARAE , B B AE ) 2
PRGN HAS BOEEASRE Sy, IF AR R R LR 6 AY 5C
R AR,



o F. P B RRA RS X AR AT 8 ARF A REN g

TESFTTARSE R AR L, B A1 56 25 0% 2018 4F [ Fr
SEIRARZ it SRR LB ST R I, S IE AR
FETREE R0 M b, X 45 2 2 PS5 K
B, BEIERRTTUCRES FUFR R M AR 305 e AU I 1h 52
Wi ] A7 2 0 A Y K B VR L G i SR AR BT
WFFEAR RS IE — K S T ZOR A B A K, 4
I ST AR PR A BR B I 0 PR G R [N R 2, A AF
FERY LR PRI UE X — WA, 76 R | 1E R
JESTTTAHOCHE b v W — 0 L B ik 670 3 Bl 552 5 P 2
HUE =R

TEFERRA AR AR, H TR I 2 5 /e ) BR A B
PRAEBRAR G 3BT, Liu S5 B S A 8 2 D 0 i SRR
FUBE S BRI AT Fp A B o R A B A 2 BR AORE 4R T LE
BEARMEME AR, 5 55 UVRI 5308 25 55 IR o IR 38 11
ST RIIE 13X — WL, o A2 A2 AF PRI g S A
ZEOR AT TN BR A A 15 BR A 15 LU FR i £ 5C R A
FEAEAR OCHE 5 107 Christian ™ 22 97 £ BIGA | 24 i %)
[F) S8 52 7 B BRI, B A2 R A Y 38 X LY B8 ik 2%
PETH R BR AR R P BR R h — R B A5
BRALAG, A AFEBRIT IR T BR 0L RE U R Bk U AT S 1 1Y
2, 85T 75— 4 BR BT A A4 BROIT IR ™ AR 303
IR 8 ANFEFRY Pl LETREAE A, R AR
R I) A A% BR YR R = XA AP BR U A~ A
PEER- 2 filh R UKL 4 TOUHE B 0 F B I B LU R AR
R A TR, R R IR TE & BRBA TG iR e &
Yy, W AR ST ERBA A AR BRAH A5 s 11 3 o ot
FUFRAS SR E 7 LR ST R W) S0 10 5y DL, >4 R BA i B it
A NEEBR WO 7 A BT 0 A T J5 53 4T R i | 8
U ER BN ARG 7 4 25 23 ARG B4 2 A S L Bk
0 DA 56 1 R A P [V RE T, TR AL DATEAZ L B B
BN AR, I, Bk 51 5 i 2 45 Bk ] 5 ¢
WAL ER A TN 28 A3 T4 58 22 (9 8]
[0l B, B R A By 2 Ak 2 | T EL 25 7R 384 0 AR D ik 2 xfe
JEE T [R) IR ST S ety i S B e, i ek BA
BRI, AR R A

TEARBRM AR TR TE T, 2B NI AR E T H
LU B A A Bk BT L B 25 SR B4 82 Wi 5 A A [ 0
A o (X0 9 ) A5 PV R BA S g 1 %k T 5 0 3 e L 3%
8L, U LU BR BA 35 MR B b 20 501 o £ Bk
Ty 1T B IEK, MUK BAOC B M B AR b R AR
s AT A BN I 2 T RO X LU AR A R A A
TH R R W 5 0 4% 25 0 A A 1 4 U 5 4 AN TR 0L A
ZHTUAEZ AR, R A B TS 3R A
— B, FEAC U [R] A BIE 58 e B, AL R UK AL R
IR 1 AR RO 18] A& BRI A AL T R

Sport Science Research

PRF L BRAE R KA E A, DT 5z e v e TR B 45
EROATELLFE AL Bk E H H HBPEA 2, B U
Sl R IE T B LU R RCAT | B 2 1 W 2 W) LE R A
A, X — BT A RS RN S T i 7 3R
TR AR RN, ARBETELL 8 AN BEF P L
TR N REA B | A5 R BR AL BRAH G 1 b B (B S
LR MM R Z A X B e &, ERA RS
B R AR T o

TE RSP AHOCHE b L, BB TS BV BLAT R | 2
RIS T 3 T B e 52 )k 970 2R 00 G B AR B, AR
WETE T 8 DRG0 Mr, 45 R s A 20X
—AR bR X FEBRAE KA PR, B — SR 2T RERE
WK 20.6% M9 3R MEAE R, AU Bl <3 AR 5C 158 4 X L 26
JHE B3 5C 2 HOA BN JC SR i 8 5E , A4
X I 28 A F S IO B R BR LR P, BRI ALY
RN FED— AR OL T et Hpish . gk b
e BR BN S T Ui BR BATE LU B P g RIS 200, R
BT MM R AYFEARE . Liu ZEEIH Bar-Eli 2411
WFFEARIN D, LR SR LE RS 37 5 0, 5 i R
WER AT AR R BA 0 JEE ) T BE A, 1) 58 BR A 3 2 B, % e

FELE LR A O SR  ASHT ST 45 S R I
TX—
4 Zig

4.1 1EiE 8 DIRFHYPRIR TR, BREAAE LR P 5¢
JHY B E B B L e iR R S Sl B R v R Bl
BT P AT B S AR SC 8 5 X LE SR A 3 HAETE RN
o SRR

4.2 AEFCARMSCARIR b, U B AR A3 0l 2Lk
R BA AR 1 R T M A B2 T, A A BRIREE] A
PEERUCH T = XA AN BRUCRL A A BRF- 2 i
BRUCKL AL BRUCK AL BRI 3R 15 BT 5 1 BRUCKL 18]
[HIRZ7RE3= S0P SN RV A AN B e iaiioh: L) | R s
i AT I AR B BA A L BEAR R R

SE W

[1] MACKENZIE R, CUSHION C. Performance analysis in
football: A critical review and implications for future re-
search[J]. Journal of Sports Sciences, 2013, 31(6):639-676.

[21 VS0, 32 H Jr . v 2 RO 00K B8 B0 OCHE TR AR IR
Mr[3]. b B A B2, 2016,52(3):104-109.

[31 MAO L J,PENG Z F, LIU HY, et al. Identifying keys
to win in the Chinese professional soccer league[J]. In-
ternational Journal of Performance Analysis in Sport, 2016,



%E M 2022 F43F E3H

[4]

[5]

[6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

16(3):935-947.

LIU H Y, HOPKINS W G, GOMEZ M A. Modelling
relationships between match events and match outcome
in elite football[J]. European Journal of Sport Science,
2016, 16(5):516-525.

LIU H Y, GOMEZ M A, LAGO-PENAS C, et al. Match
statistics related to winning in the group stage of 2014
Brazil FIFA World Cup[J]. Journal of Sports Sciences,
2015, 33(12):1205-1213.

2% ) vl ] R 2 0 T A TR AR AR R A3 BT[]
MR H 27 B 24 ,2018,38(5):73-76,80.

S &, A AR A BE, S PR IR R TR 4 A 0],
bR E K 2#244R,2015,38(8):118-124.

FEFRZAS, X0 O 55 7K F B 2 BR42 2 51 L R4 SRR
FRIVFFAERETE - LAVEBEAF 53 F2 2K Y G0 38 A 491 [9].
& % F),2016,23(4):110-116.

XA, 32 A I e R SR R IREE b - 2 T
SCZ BT 5 R PR I 1 [ 3] 1R 2 T, 2017, 24
(2):109-114.

A T7 XA, o ] OB R B I 0 AR
M7 [9]. 7k BH AR & 24 B 24 41, 2016,35(2): 106-111.

XK ARBE L ok, 45 BRI 8] 7 91 174 v e B 6 2K
BAFe 1 2 RS RE VRS A [3]. s DU 727 B 412, 2019,
53(11):87-94.

P VEH, BT, S0, A AR T T AR e SRR BLAR b
X JE B 5 0 1) SEIERIF 5 [9]. v LA B R4, 2020,56(4):
29-37.

535 75 0 1. 2017 FE = o [ 2 2R SR R A% 5 Bk AR
FRIEMT[I]. 091K B Bl2#,2020,39(2): 72-75,79.
BARNES C, ARCHER D T, HOGG B, et al. The evo-
lution of physical and technical performance parameters
in the English Premier League[J]. International Journal
of Sports Medicine, 2014, 35(13):1095-1100.
BRADLEY P S, ARCHER D T, HOGG B, et al. Tier-
specific evolution of match performance characteristics in
the English Premier League: It's getting tougher at the top
[J]. Journal of Sports Sciences, 2016, 34(10):980-987.
XIS, 22, B [ PR, A5 5L T A AR 2 A 11 [ B A2
K 2018 4R % 07 tH S AR Iz 2l 5% Sl AR AR BIF 5 [J]. 14
HFRHIF,2019,40(4):10-16.

X (B I ST e s 0 S N R A 2 AR
JE B 2 F BURRAE [J]. 4 2% 11,2019, 26(2):137-144.
WRECEL A B, 3 55 b [ R BB R TR 1 P 5 4
FEER 51 MU Bh T Y HUER [0 /R B R, 2020,41(6):76-81.
SR, 5K AE 22 v R HK B K BA S 3y 2 B X LU B £
W [J]. 4 FIAE R, 2017,53(3):78-84.

XPE TR G 58 T v [ 2 BR P 23 788 0 3K BA
B FRBUXT LU FE Mk 57 1) 5 e A 5T [D]. AR N - A8 2RI E K

Sport Science Research

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

2#,2020.

P2t o A, RO A BR O A O 1) SO 36
BRI 31T [9]. AL B K 2244, 2013,36(5):134-139.
FILETTI C, RUSCELLO B, D'OTTAVIO S, et al. A
study of relationships among technical, tactical, physical
parameters and final outcomes in elite soccer matches as
analyzed by a semiautomatic video tracking system[J].
Perceptual and Motor Skills, 2017, 124(3):601-620.
XA, HOPKINS W G.K & Ge it 3 L iy - B8l 4
BOEWT[I]. 4T 5B #,2017,38(3):27-31.
XS AR 3z Bl BAR 2 A 50 60 1 i 5 503« William G
Hopkins #5224 R VTR R P] A F 5 FH7,2017,38(4):1-4.
Yl Q, JIA H, LIU H Y, et al. Technical demands of
different playing positions in the UEFA Champions Lea-
gue[J]. International Journal of Performance Analysis in
Sport, 2018, 18(6):926-937.

XA, HOPKINS W G.{K & Ge 2% 3 i ff1 - BdlE 4
BOHEW[I]. 4 F 5B #,2017,38(3):27-31.

HOPKINS W G, MARSHALL S W, BATTERHAM A M,
et al. Progressive statistics for studies in sports medicine
and exercise science[J]. Medicine and Science in Sports
and Exercise, 2009, 41(1):3-13.

HOPPE M, SLOMKA M, BAUMGART C, et al. Match
running performance and success across a season in Ger-
man bundesliga soccer teams[J]. International Journal of
Sports Medicine, 2015, 36(7):563-566.

KONEFA M, CHMURA P, KOWALCZUK E, et al. The
impact of players' motor skills on match performance in
top German Bundesliga teams[J]. Trends in Sport Science,
2015,4(22):185-190.

RAMPININI E, IMPELLIZZERI F M, CASTAGNA C,
et al. Technical performance during soccer matches of
the Italian Serie A league: Effect of fatigue and competi-
tive level[J], Journal of Science and Medicine in Sport,
2009, 12(1):227-233.

DI SALVO V, GREGSON W, ATKINSON G, et al. An-
alysis of high intensity activity in Premier League soccer
[J]. International Journal of Sports Medicine, 2009, 30
(3):205-212.

LT, BB, R AR AR 55T ) ol 2 0
TEHE M B R AR ARRANT [I]. h F A B FH44,2018,54
(1):64-70.

JRIB P AR R A, S AN L 3R A5 IR T R BRiZ 3
RIAFERTTE - B T P TE 7 A4S F€ 3= 10 2k 43 BT
[9]. 4 E A F B 4,2021,57(9):37-45.

LT EATH, R 2 BT B R R R g
FEBR A SR e BUXT B Ik 709 5 [3] 44 7 =7 T,
2018,25(2):122-127. (F4% 104 )



WIH,F. FALBAZINGAEZ T F T EREH) AR BT R Ym g

[3]

(4]

[5]

(6]

[7]

(8]

(9]

TRV A L B X i A K e 4B PR 2 AR R 4 A
AR IR A FE [D]. P4 % - B PH s 2, 2019.

AHMED T. The effect of upper extremity fatigue on grip
strength and passing accuracy in junior basketball players
[J]. Journal of Human Kinetics, 2013,37:71-79.

5K 5% . 7 D AR S 2 ) BRI 2 0] K
FL,2009(9):2.

ST R 5 AR RO N aR 5 3 e 4R A bR
AR R[] INAE AP 2#41k,2002(04):82-84.
MCHENRY M J.There is no trade-off between speed and
force in a dynamic lever system[J]. BiologyLetters, 2011,
7(3):384-386.

AR b By i IR0 5 5 i e 385 ) Y S 56 W 5
[J]. 410k & B147,2017,7(25):64,68.

OLAVO DE PAULO LIMA P, PINTO CAMELO P R,
LEITE MASCARENHAS FERREIRA V M, et al. Biome-
chanical profile of neuromuscular efficiency of the vastus

Sport Science Research

[10]

[11]

[12]

[13]

medialis muscle in capoeira practitioners[J]. Physical
Therapy in Sport, 2014,15(2):el.

L. b BT A IR0 BR e PR 55 A= 5 3K i o
AR [3]. 2RDUA R 27 Bt °#412,2006(02):73-74.

MILLER R. The relationship between basketball shooting
kinematics, distance and playing position[J]. Journal of
Sports Sciences, 1996, 14(3):243-253.

POJSKIC H, SEPAROVIC V, MURATOVIC M et al.
The relationship between physical fitness and shooting
accuracy of professional basketball players[J]. Motriz: Re-
vista de Educacao Fisica, 2014, 20(4):408-417.
ELLIOTT D, HANSEN S, GRIERSON L E M.Opti-
mising speed and energy expenditure in accurate visually
directed upper limb movements[J]. Ergonomics, 2009,
52(4):438-447.

(WS X )

(EBF 99 W)

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

A X G BT 45 DR 20 o [ R B 2 IR TR 4
AR R B B 5w [3]. AL SR R 7741, 2017,40(2):
107-111,136.

YUE Z Y, BROICH H, MESTER J. Statistical analysis
for the soccer matches of the first bundesliga[J]. Interna-
tional Journal of Sports Science & Coaching, 2014, 9(3):
553-560.

RO WRSE 5 20 J R BRI SR L B A B ROR SRR AE K
6 3 5 s [9]. AR IS R 27 2 i (A AR B2 i), 2020,
36(2):101-116.

COLLET C. The possession game? A comparative analy-
sis of ball retention and team success in European and
international football, 2007-2010[J]. Journal of Sports
Sciences, 2013, 31(2):123-136.

LINK D, HOERNIG M. Individual ball possession in
soccer[J]. PLoS One, 2017, 12(7):e0179953.

e R R AR AR TSR 21 Ji AR S BR R R ot
A AR F I3 BT (3] 58 1L U 27 B 27412, 2021, 42(6):58-66.
RARSE S R ik AR T T SRUPR vk [ AP 3 i ) R
ARAEAE [J]. W46 R F Bl 57,2019,38(8): 719-723.

JKH S, B AT BT B R AR A R B KR TR
Bz 3 X B R BE T RHERIFSE O] AL U T 224k,
2015,38(8):130-137,144.

[43]

[44]

[45]

[46]

[47]

FEVAE T 5, 5 {45 LU BT 05 TR 38 0] PP B IBR R4
AR BLHE b 52 0 14 2 IERIF T []. 00 PR A B 25 B 22 4
2019,38(1):123-127,144.

LAGO-PENAS C, LAGO-BALLESTEROS J, DELLAL A,
et al. Game-related statistics that discriminated winning,
drawing and losing teams from the Spanish soccer league
[J]. Journal of Sports Science & Medicine, 2010, 9(2):
288-293.

LIU H, GOMEZ M-A. Relationships between Match Per-
formance Indicators and Match Outcome in 2014 Brazil
FIFA World Cup[C]//. VIII Congreso Internacional de la
Asociacison Espaiiola de Ciencias del Deporte, 2014.
LIUHY, YI Q, GIMENEZ J V, et al. Performance pro-
files of football teams in the UEFA Champions League
considering situational efficiency[J]. International Journal
of Performance Analysis in Sport, 2015, 15(1):371-390.
BAR-ELI M, TENENBAUM G, GEISTER S. Consequ-
ences of players' dismissal in professional soccer: A crisis-
related analysis of group-size effects[J]. Journal of Sports
Sciences, 2006, 24(10):1083-1094.

(FTAES . X1 9)



