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Abstract

Background In football matches, passing is an important means of organizing attacks, creating shots, changing
tactics, and achieving tactical objectives and is a frequently used technique. The purpose of the study was to explore
the relevant factors that affect passes in the Chinese Super League (CSL) in different game contexts.

Methods A total of 1,440 matches (2,880 samples) of 24 teams participating in the CSL in the 2014-2019 seasons
were selected as the research object, and a mixed linear model was constructed to analyse the influencing factors of
passes.

Results (a) The passing success rate and the total number of forward passes were greatly affected by the stage

of the season; (b) except for the passing success rate in the 30 m attack area, all other pass indicators in the home
matches were significantly higher than those in the away matches; (c) the number of passes in the 30 m attack area
was mainly affected by the team level (table position quartile); the higher the team level, the greater the number of
passes in the 30 m attack area; (d) all passing indices for the matches between the first eight and the last eight were
significantly greater than the matches between the first eight; (e) the passing success rate in the 30 m attack area in
winning matches was higher than that in drawn matches; (f) the number of forward passes was significantly greater
in matches won by two or more goals, and the number of defender passes was significantly greater in losing matches.

Conclusion The various passing indices of the CSL were affected by different game contexts (including season stage,
venue, team level, match type and match outcome), and understanding these influencing factors of passes will help
coaches and players better understand football matches.

Keywords Chinese Super League, Mixed linear model, Pass the ball, Influencing factor

Background

In football/soccer matches, passing is an important
means of organizing attacks, creating shots, changing
tactics, and achieving tactical objectives and is a fre-
quently used technique. At the same time, passing tech-
nology is also an important means to connect players in

*Correspondence:

Hui Zhang

zhang_hui@zju.edu.cn

'Department of Sport Science, College of Education, Zhejiang University,
Hangzhou, China

K BMC

various positions. It can help defenders launch attacks,
midfielders organize attacks, and forward players create
chances to score goals.

Most current research on passing in football matches
focuses on passing networks, personal passing ability, and
data analyses. Research on passing networks shows that
midfielders often play the most essential role in passing
networks, especially offensive midfielders, followed by
central defenders [1]. A study revealed that central mid-
fielders were prominent players in the attacking process
in the majority of tactical lineups. These players showed
the highest levels of connection with their teammates
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and were significantly relevant in making passes and link-
ing the sectors of the team [2]. Clemente et al. also found
that match outcome had a certain relationship with the
centrality of the passing network at different positions
in the passing sequence [3]. Comparisons of the passing
network centrality levels between won and lost matches
revealed small increases in degree prestige (inbound pass
links) among midfielders and small increases among for-
wards in matches won. Players who passed more times
had higher connection centrality and proximity in the
passing network [4].

A study on the passing network of the Chinese Super
League (CSL) showed that the network connection,
diameter, density, and clustering coefficient of the win-
ning team and the home team were significantly higher
than those of the losing team and the away team, while
the density and clustering coefficient of the winning team
were significantly lower than those of the losing team [5].
An analysis of the passing network characteristics of the
teams in the 2014 World Cup showed that there were sig-
nificant differences in the dependent variables of network
density and total links between the teams in the late stage
of the match [6].

Passing accuracy is a problem for coaches and players.
In particular, the passing direction, power control, and
foot touch position are the core factors that affect passing
accuracy. Factors to improve passing accuracy include
player position, running direction, mutual distance,
teammate running speed, and timing [7]. In addition,
some studies have analysed changes in the application
of players’ passing technique under anaerobic and high-
pressure conditions. The more that players are involved
in passing training, the greater their internal and exter-
nal load response. After intermittent anaerobic exercise,
the accuracy of the long-pass and short-pass methods
decreased significantly. The impact on the accuracy of
the long-pass was particularly obvious [8, 9].

The influence of passing data on goals is the focus
of technical and tactical analysis in football. Relevant
studies have shown a possible correlation between the
increase in pass distribution uniformity and goals [10].
The top teams in the season pass more times than other
teams. The number of passes in the second half of the
match was lower, but the number of goals was higher
[11]. A comparison of the passing methods of Spain and
South Korea, the champions of the 2010 World Cup in
South Africa, found that there were significant differ-
ences in the number of short-passes in the first half and
the number of short-passes, middle passes, long-passes,
flat passes and direct passes in the second half [12]. In
the English Premier League, within 5 min before the goal,
the passing success rate of the scoring team was signifi-
cantly higher than the half-time average, while the pass-
ing success rate of the losing team was significantly less.
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However, after the team scored, the number of passes
was significantly reduced, and the accuracy of passes was
significantly lower than that before the goal [13]. There
was no difference in the number of passes between suc-
cessful and unsuccessful teams in the 2002 World Cup.
The only obvious difference was that in the defensive
centre (close to the middle line), the losing team tended
to have more passes [14]. Liu and Peng used the gener-
alized linear model and data series inference method to
analyse the 2014 season of the CSL. The research showed
that adding two standard deviations of passing, the pass-
ing success rate, and the straight plug could produce
increases of 21.6% (+15.9%), 27.3% (+17.7%), and 16.9%
(£22.9%) to the team’s probability of winning [15].

Studies have examined the relationship between long-
and short-passes and goals. Hughes and Franks analysed
the passes leading to goals in the two World Cup finals
and found that the long-pass sequence produced more
goals than the short-pass sequence [16]. For unsuccess-
ful teams, neither strategy had obvious advantages. Kylie
et al. also found that the proportion of goals with longer
consecutive passes (five or more passes) was high, with
an average of 13 per 1000 passes in Australian A-League
football. The proportion of goals with consecutive short-
passes (four or fewer passes) was six goals [17].

Recently, a series of studies on the CSL has included
indicators related to passing [18—22]. Given the impor-
tance of various passing indicators in world cups and
professional leagues, this study constructed a mixed lin-
ear model to analyse the factors that affect passing in the
CSL.

Methods

The study was approved by the local institutional ethics
committee, and we obtained permission for the use of the
CHAMPION Sports Information Technology Company.

Samples

A total of 1,440 matches (2,880 samples) of 24 teams
participating in the CSL in the 2014—-2019 seasons were
selected as the research object (due to the impact of
the COVID-19 epidemic, the 2020-2021 seasons of the
CSL did not adopt the home-away game system, so its
related data are not suitable for this study). During this
period, the names of some teams changed (for example,
the Chonggqing Lifan Club was renamed the Chongqing
Dangdai Lifan Club in the 2017 season and the Chongq-
ing Dangdai Lifan SWN Club in the 2018 season). As the
basic situation of the team did not fundamentally change,
it is still regarded as the same team in the study.
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A mixed linear model of passing

Dependent variable

There are many types of passing in football matches.
We selected seven indicators as dependent variables for
analysis according to previous related studies [23, 24]: the
total number of passes, the passing success rate, the num-
ber of passes in the 30 m attack area, the passing success
rate in the 30 m attack area, the total number of forward
passing, the total number of midfield passing and the
total number of defender passing (including center back,
left back and right back).

Fixed effect

The variables (match situations) include the season stage,
venue, team level, match type and match outcome. The
season stage is divided into the early stage (rounds 1-10),
middle stage (rounds 11-20), and late stage (rounds
21-30). The venue is divided into home and away. The
team level (according to the rankings after the end of the
seasons) is divided into four groups: teams that ranked
1st-4th (CSL) are considered high-level groups, 5th-8th
are upper-level groups, 9th-12th are lower-level groups,
and 13th-16th are low-level groups. The match type is
divided into four categories: the match between the last
eight, the match between the last eight and the first eight,
the match between the first eight and the last eight, and
the match between the first eight. The match outcome
is divided into five categories: loss of two or more goals,
one goal loss, draw, one goal win and win of two or more
goals.

Random effect
The variable is seasons 2014—2019 of the CSL.

Mixed linear model of the passing index

According to the purpose of the study, the mixed linear
models of each passing index are established as follows
(taking the total number of passes as an example):

Y ass=Bo+ P1Stage; +B,Venue;  +BsLevely; +B,Type;
+BsOutcome;; + T;; + €

The above formula is a mixed linear model of passing.
Y .5 is the dependent variable, that is, all kinds of pass-
ing indicators. B, is the intercept, B,Stage;, B,Venue;,
BsLevely, B,Type;, and B;Outcome; represent the fixed
effects and their parameters, such as season stage, venue,
team level, match type and match outcome. Tj is a ran-
dom effect (season), and &; is random error. The sub-
scripts i and j are the dependent variable value of the jth
observation in the ith sample.

This study chooses the fixed and random effects of the
model according to two principles: (1) If the treatment of
the explanatory variable that produces the effect is one
of the finite treatments of the explanatory variable, and
the effect of this treatment on the dependent variable
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Table 1 Information statistics of models with scaled identity
covariance structure

Model AIC BIC

Total number of passes 33296319 33308.240
Passing success rate -8748.241 -8736.320
Number of passes in the 30 m attack area 27788813  27800.733
Passing success rate in the 30 m attackarea ~ -7319.951 -7308.030
Total number of forward passing 26070.714  26082.634
Total number of midfield passing 31088.731  31100.651
Total number of defender passing 29908.798  29920.718

is exactly the one studied is of interest, then this effect
is chosen as a fixed effect; (2) if the treatment of the
explanatory variable that produces this effect is one of
the infinite (usually infinite but also finite) treatments of
the explanatory variable, and the treatment can be con-
sidered to be randomly selected from a population, this
effect is selected as a random effect [25]. Therefore, in the
model of this study, the season is used as a random effect,
and other variables are used as fixed effects.

Model information statistics

Through testing, it was found that the models with a
scaled identity covariance structure in the random effects
had the best-fitting effect. Table 1 shows the information
statistics (AIC and BIC) of models with identity covari-
ance structures (the smaller the value of the information
statistics, the better the model fit).

Data source and processing

The data came from http://data.champdas.com (the
CHAMPION Sports Information Technology Com-
pany). Gong et al. verified the accuracy and effectiveness
of the Champdas Master Match Analysis System, the
Kappa values for the inter-operator reliability were 0.97
and 0.89; the intra-class correlation coefficients and typi-
cal errors ranged from 0.90 to 1.00 and ranged from 0.01
to 0.24 for two independent operators within two data
collections. [26]. SPSS version 24.0 software (SPSS Inc.,
Chicago, IL, USA) was used to estimate the mixed linear
model. All tests were two-tailed tests, and P<0.05 was
considered statistically significant.

Results

Overview of passing data in the Chinese Super League

The CSL had a sample of 480 matches in each season
from 2014 to 2019. The sample of each season stage (early
stage, middle stage, and late stage) in the six seasons was
960 matches, and the samples of home and away matches
were 1440 matches. The samples of each team level group
(high level, upper level, lower level and low level) were
720 matches. There were 672 matches between the last
eight, 768 matches between the last eight and the first
eight, 768 matches between the first eight and the last
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Table 2 Descriptive statistics of the CSL in the 2014-2019

seasons

Variable X +8d 95%Cl

Total number of passes 385.784+95.153  382.307,
389.260

76456+6.100
91.652+35.595

76.233,76.679
90.352,92.953

Passing success rate (%)

Number of passes in the 30 m
attack area

Passing success rate in the 30 m 67.673+7.308 67.406,67.940

attack area (%)

Total number of forward passing 58504+29.007  57.444,59.564

Total number of midfield passing 177.714+69.041 175.191,
180.236

Total number of defender passing ~ 137.265+56.614  135.197,
139.334

eight, and 672 matches between the first eight. There
were 510 matches with a loss of two or more goals, 558
matches with a one-goal loss, 744 matches with a draw,
588 matches with a one-goal win, and 510 matches with
a win of two or more goals. Table 2 shows the descriptive
statistical values of the dependent variables of each pass-
ing index in the CSL.
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Total number of passes
Table 3 shows the fixed effect and random effect analy-
sis of the total number of passes and the passing success
rate in the CSL. Among them, the match venue, match
type and match outcome had a very significant impact on
the total number of passes. The total number of passes
in the home matches was 33.284 units higher than that
in the away matches (P<0.001), and the total number
of passes in the matches between the last eight and the
matches between the first eight and last eight was 44.964
(P=0.015) and 57.664 (P<0.001) units higher than that
in the match between the first eight. Compared with
the drawn matches, the total number of passes in the
matches with a one-goal win was 21.113 (P<0.001) units
less, but the total number of passes in the matches with a
one-goal loss and a loss of two or more goals was 19.709
(P<0.001) and 29.603 (P <0.001) units more, respectively.
The impact of the season stage and the team level
on the total number of passes was not significant (all
P>0.05). Table 3 also shows that the difference in the
total number of passes of different seasons was very sig-
nificant [p=678.307, z=5.712, P<0.001].

Table 3 Analysis of the influencing factors of the total number of passes and the passing success rate

Total number of passes

Passing success rate

B SE t P B SE t P
Fixed effect parameter
Intercept 354.188 10.681 33.159 <0.001 0.748 0.008 92.305 <0.001
Early stage 3.787 3538 1.070 0.285 -0.006 0.002 -2.660 0.008
Middle stage -6.676 3530 -1.891 0.059 0011 0.002 4.665 <0.001
Late stage o* 0 o* 0
Home 33.284 2975 11.188 <0.001 0012 0.002 6.193 <0.001
Away o* 0 o* 0
Low-level group -27.103 20.939 -1.294 0.198 -0.013 0.016 -0.782 0436
Lower-level group -30.046 20.007 -1.502 0.136 -0.010 0.015 -0.642 0.523
Upper-level group -14.830 10.392 -1.427 0.157 -0.005 0.008 -0.629 0.531
High-level group o* 0 o* 0
Between the last eight 44.964 18.149 2477 0.015 0.160 0.014 1.156 0.251
Last eight vs. first eight 0.523 18.101 0.029 0977 -0.002 0014 -0.156 0.877
First eight vs. last eight 57.664 4.173 13.817 <0.001 0.024 0.003 9.038 <0.001
Between the first eight o* 0 o* 0
Loss of two or more goals 29.603 4.655 6.359 <0.001 0.017 0.003 5.753 <0.001
One goal loss 19.709 4412 4467 <0.001 0.005 0.003 1.588 0.112
One goal win -21.113 4430 -4.766 <0.001 -0.005 0.003 -1.729 0.084
Win of two or more goals -7.767 4.707 -1.650 0.099 0.009 0.003 2.802 0.005
Draw o* 0 o 0
Covariance parameter
Residual 5975.105 160.229 37.291 <0.001 0.003 6.716E-5 37.249 <0.001
(Wald 2) (Wald 2)
Season 678.307 118.746 5712 <0.001 0.0004 7.294E-5 5873 <0.001
(Wald 2) (Wald 2)

Note: # it is parameter redundancy, so it is set to zero (the same below)
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Table 4 Analysis of the influencing factors of the number of passes and the passing success rate in the 30 m attack area

Total number of passes in the 30 m attack area

Passing success rate in the 30 m attack area

B SE t P B SE t P
Fixed effect parameter
Intercept 87.486 3.721 23.509 <0.001 0.671 0.008 84.495 <0.001
Early stage -0.611 1.358 -0450 0.653 -6.723E-5 0.003 -0.023 0.82
Middle stage -1451 1.355 -1.071 0.284 0.007 0.003 2293 0.022
Late stage o* 0 o* 0
Home 14.505 1.142 12.706 <0.001 -0.003 0.002 -1.271 0.204
Away of 0 of 0
Low-level group -17.293 7.236 -2.390 0.019 -0.018 0.015 -1.187 0.238
Lower-level group -16.847 6911 -2438 0.016 -0.008 0.015 -0.556 0.579
Upper-level group -14.565 3.591 -4.056 <0.001 -0.012 0.008 -1.624 0.107
High-level group o* 0 o* 0
Between the last eight 14.631 6.295 2.324 0.022 0.013 0.013 0.962 0.338
Last eight vs. first eight -0.265 6.274 -0.042 0.966 -0.001 0.013 -0.042 0.967
First eight vs. last eight 18.309 1.602 11432 <0.001 0.019 0.003 5349 <0.001
Between the first eight of 0 of 0
Loss of two or more goals 8297 1.785 4.649 <0.001 0.004 0.004 0.920 0.358
One goal loss 6.063 1.693 3.582 <0.001 -0.006 0.004 -1.567 0.117
One goal win -7.921 1.699 -4.662 <0.001 0.008 0.004 2151 0.032
Win of two or more goals -9.253 1.805 -5.126 <0.001 0.025 0.004 6.450 <0.001
Draw o 0 o 0
Covariance parameter
Residual 879.937 23.595 37.293 (Wald 2) <0.001 0.004 0.0001 37.272 (Wald 2) <0.001
Season 76.118 14.049 5418 (Wald 2) <0.001 0.0003 6.468E-5 5230 <0.001

(Wald 2)

The passing success rate

The impact of each dimension’s season stage on the pass-
ing success rate was very significant (Table 3). The pass-
ing success rate in the early stage was 0.006 (P=0.008)
units less than that in the late stage, but the passing suc-
cess rate in the middle stage was 0.011 (P<0.001) units
higher than that in the late stage. In addition, the match
venue, the match type and the match outcome had a sig-
nificant impact on the passing success rate. The passing
success rate in the home matches was 0.012 units higher
than that in the away matches (P <0.001), and the passing
success rate in the matches between the first eight and
last eight was 0.024 units higher than that in the matches
between the first eight (P<0.001). From the perspective
of the match outcome, whether the matches had a loss of
two or more goals or a win of two or more goals, their
passing success rates were higher than those of the drawn
matches, 0.017 (P<0.001) and 0.009 (P=0.005) units,
respectively.

There were no significant effects on the passing success
rate of teams at different levels (all P>0.05). However, the
difference in the passing success rate in different seasons
[=0.0004, z=5.873, P <0.001] was also significant.

The number of passes in the 30 m attack area
Table 4 shows the fixed effect and random effect analy-
sis of the total number of passes and the passing success

rate in the 30 m attack area of the CSL. Each dimension
in the match venues, the team levels and the match out-
comes had a significant effect on the number of passes
in the 30 m attack area (high-level group vs. low-level
group: P=0.019, high-level group vs. lower-level group:
P=0.016, other P<0.001). In addition, the influence of
the match between the first eight and last eight on the
number of passes in the 30 m attack area was 18.309
units higher than that of the match between the first
eight (P<0.001).

However, the impact of the season stages on the num-
ber of passes in the 30 m attack area was not significant
(all P>0.05). Table 4 also shows that the difference in the
number of passes in the 30 m attack area in different sea-
sons was very significant [3=76.118 , z=5.418, P<0.001].

The passing success rate in the 30 m attack area

Table 4 shows that the impact on the passing success
rate in the 30 m attack area in the middle stage and in
the matches between the first eight and the last eight was
0.007 (P=0.022) and 0.019 (P<0.001) units higher than
that in the late stage and in the matches between the
first eight, respectively. The influence on the passing suc-
cess rate in the 30 m attack area in matches with a one-
goal win and with a win of two or more goals was 0.008
(P=0.032) and 0.025 (P<0.001) units higher than in the
draw matches, respectively.
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However, the venues and the team levels had no signifi-
cant effect on the passing success rate in the 30 m attack
area. The passing success rate in the 30 m attack area in
different seasons [$=0.0003, z=5.230, P<0.001] was sig-
nificantly different.

The total number of forward passes

Table 5 shows the fixed effect and random effect analy-
sis of the total number of forward, midfield and defender
passes in the CSL. The season stage and the venue had a
significant effect on the total number of forward passes.
The impact of the early stage and the middle stage on the
total number of forward passes was 2.374 (P=0.016) and
5.199 (P<0.001) units fewer than that in the late stage,
respectively. The influence of the home matches on the
total number of forward passes was 2.793 units higher
than that of the away matches (P <0.001), which suggests
that forwards have more passes in the late stage of the
seasons and the home matches. In addition, the impact
of the matches between the first eight and the last eight
and the matches with a win of two or more goals on the
total number of forward passes was 4.281 (P<0.001) and
2.873 (P=0.028) units higher than in the match between
the first eight and the draw match, respectively.

There was no significant difference between each
dimension of match type and the total number of for-
ward passes (all P>0.05). There were significant differ-
ences in the total number of forward passes in different
seasons [$=253.829, z=6.396, P<0.001].

The total number of midfield passes

Table 5 shows that the impact of the venue, the team
level, the match type and the match outcome had a sig-
nificant difference in the total number of midfield passes.
Among them, the influence of the home matches on the
total number of midfield passes was 13.020 units higher
than that of the away matches (P<0.001), the impact of
the lower-level group and the upper-level group was
42.914 (P=0.048) and 34.067 (P=0.003) units lower than
that of the high-level group, respectively, and the impact
in the matches between the first eight and the last eight
was 29.914 units higher than in the matches between the
first eight (P <0.001). In addition, the different match out-
comes had a greater impact on the total number of mid-
field passes. The matches with a loss of two or more goals
and a loss of one goal were 14.087 (P<0.001) and 6.489
(P=0.028) units higher than the matches with a draw, and
the matches with a one-goal win were 9.671 units lower
than the matches with a draw (P=0.001).

There was no significant difference in the total number
of midfield passes between season stages (all P>0.05).
There were significant differences in the total number of
midfield passes in different seasons [p=896.520, z=6.239,
P<0.001].
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The total number of defender passes

The impact of the home match, the upper-level group and
the match between the first eight and the last eight on the
total number of defender passes was 17.023 (P<0.01),
21.708 (P=0.033) and 23.147 (P<0.01) units higher than
that of the away matches, the high-level group and the
match between the first eight, respectively. The impact
of each dimension’s match outcomes on the total num-
ber of defender passes was very significant (Table 5). The
total number of defender passes in the matches with a
loss of two or more goals and a one-goal loss was 13.783
and 10.893 units higher than in the matches with a draw,
respectively, and the total number of defender passes in
matches with a one-goal win and a win of two or more
goals was 11.124 and 11.422 units lower than in the
matches with a draw, respectively (all P<0.001).

There was no significant difference in the total number
of defender passes between season stages (all P>0.05).
There were significant differences in the total num-
ber of defender passes in different seasons [p=742.222,
2=6.334, P<0.001].

Discussion

The impact of the season stage

We investigated whether various passing indices change
with the progress of the season. To our knowledge, this
study is the first to investigate the impact of the three
stages of the CSL on passes. We found that the passing
success rate and the total number of forward passes were
greatly affected by the season stage. The passing success
rate was highest in the middle of the season. The reason
may be that by the middle of the season, the players of
each team have become more skilled at passing the ball,
their tactical playing methods have gradually matured
and become fixed, and they have maintained good physi-
cal fitness so that the passing success rate is at a high
stage. The total number of forward passes is greater in
the late stage of the season, which may be related to each
team’s desire for more goals or more shots to obtain a
better league ranking (Table 6).

The impact of the venue

There is no doubt that home has many advantages over
away. The first is the size of the field. The length and
width of each football field are not fixed but within the
fluctuation range of a fixed value. This is very important
for some teams that mainly control the ball. The second
is the fans. The home players can often integrate the sup-
port of the fans into their power. For teams fighting away
from home, the formation of fans is undoubtedly a kind
of pressure. The third is turf. The softness and length of
the turf are different. This will affect the rolling speed of
the ball after contacting the grass, including the speed of
the players running on the turf. The turf of the stadium is
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Table 6 Goal, shot and shot on target during 2014-2019 seasons (N =960)

Early stage Middle stage Late stage F P E%
Goal 1347412078 1.50341.270" 154341272/ 6.587 0.001 0.005
Shot on target 4312424980 4351+24818° 462442519 4,450 0012 0.003
Shot 12.263+5.070 12.622+4.951 12.726+4.775 2333 0.097 0.002

Note: 1) Note: In each row of Table 6, those with different uppercase letters showed very significant differences between groups (P<0.01). Those with different
lowercase letters showed significant differences between groups (P <0.05). Those with the same lowercase letter showed no significant differences between groups

(P>0.05) [27]

trimmed and maintained according to the requirements
of the home team. Home advantage has been examined
by many previous studies in football [28—30]. Carmichael
and Thomas observed significantly more passes in home
matches than in away matches in the English Premier
League [31]. Our results further support this conclusion:
except for the passing success rate in the 30 m attack
area, all other pass indicators in the home matches were
significantly higher than those in the away matches. This
result is also in accordance with Chen et al’s research
[32].

The impact of the team level

The team level has a greater impact on the number of
passes in the 30 m attack area in the CSL. The better the
team’s rankings are, the greater the number of passes
in the 30 m attack area. However, the effect of differ-
ent team levels on the passing success rate of the 30 m
attack area was not significant. This result is consistent
with another study. Yang et al. reported that the num-
ber of entry passes in the final 1/3 of the field (final 1/3
entries) in the CSL was 46.20+ 16.1 for the top-ranked
1-4 group, 44.39+13.1 for the upper-middle-ranked 5-8
group, 43.76+ 13.6 for the lower-middle-ranked 9-12
group, and 39.344 12.6 for the lower-ranked 13-16
group. The differences were significant (P=0.032) [19].

The impact of the match type

When teams play against different opponents, different
tactics are often used, so some studies have examined the
match type as a variable [24][33]. We found that all pass-
ing indices for the matches between the first eight and
the last eight were significantly greater than the matches
between the first eight. This result is in accordance with
a previous analysis that found that the top teams made
more passes and scored more goals, while teams rele-
gated to a lower level had, on average, a lower number of
passes and goals [11]. However, there are also some stud-
ies showing that passing indices have a smaller contribu-
tion to ranking points obtained in a professional game
[34] and are less predictable when considering team qual-
ity and home advantage [35, 36].

The impact of match outcomes

Many match analyses divide the outcomes of matches
into wins, draws and losses. This study further subdivides
outcomes into five categories and finds that the total
number of passes and the number of passes in the 30 m
attack area in the drawn matches were lower than in los-
ing matches and higher than in winning matches. How-
ever, the passing success rate and the passing success rate
in the 30 m attack area in winning matches were higher
than those in drawn matches, especially in matches won
by two or more goals. The main reason for this is that
defender passing and midfield passing in losing matches
were significantly greater than in drawn matches. How-
ever, the number of forward passes in the matches won
by two or more goals was significantly higher. The results
of this study are basically consistent with those of Cao et
al., who examined 187 non-drawn matches in the 2019
Chinese Super League [24]. The number of passes in the
30 m attack area of the winning teams was 91.75+31.18
and that of the losing teams was 96.351+36.01, but the
difference was not significant (P=0.188). In contrast, the
passing success rate in the 30 m attack area of winning
teams was 69.8417.15 and that of the losing teams was
67.75+7.07, and the difference was significant (P=0.005).

Limitations

Passing is the most common game behaviour in football
matches, and there are many indicators related to pass-
ing. Due to the limitation of data sources, our research
did not analyse other passing indicators (through ball,
key pass, cross, long-pass, short-pass, cross-pass, etc.) for
an in-depth and detailed analysis. In addition, the level of
different leagues varies greatly, which also affects passing.
Therefore, a broader analysis can lead to better conclu-
sions about the role of passing in the game and the fac-
tors that influence it.

Conclusion

The mixed linear analysis model of passing based on dif-
ferent match situations can help us further understand
the passing behaviour of the Chinese Super League. The
results showed that (a) the passing success rate and the
total number of forward passes were greatly affected by
the season stage; (b) except for the passing success rate in
the 30 m attack area, all other pass indicators in the home
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matches were significantly higher than those in the away
matches; (c) the number of passes in the 30 m attack
area was mainly affected by the team’s level; the higher
the team’s level, the greater the number of passes in the
30 m attack area; (d) all passing indices for the matches
between the first eight and the last eight were signifi-
cantly greater than the matches between the first eight;
(e) the passing success rate in the 30 m attack area in
winning matches was higher than in the drawn matches,
especially in the matches with a win of two or more goals;
(f) the number of forward passes was significantly greater
in the matches won by two or more goals, and the num-
ber of defender passes was significantly greater in the los-
ing matches.
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CSL Chinese Super League.
AIC Akaike information criterion.
BIC Bayesian information criterion.
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