ISSN : 0974 - 7435 Volume 10 | ssue 2

LioSechn o/oyy

A Indian Yournal

—====> FyLL PAPER

BTAIJ, 10(2), 2014 [149-155]

Influencing factor analysis of soccer’s scoring rate based on
mathematical statistics analysis

Nan He
TheAthleticsFasten, Xianyang Nor mal Univer sity, Shaanxi 712000, (CHINA)

ABSTRACT KEYWORDS
With the continuous devel opment of world football and the mutual exchange Data dtatistics;
and integration, the gap between the teamsis getting smaller and smaller, Factor anadysis,
the gameismore competitive, training requirements of eachteamare higher, Shot zone;
and the scientific training is the foundation to improve the level of the Scoring rate.

team. This paper conducts statistics and the relevant factor analysis on
the 620 goalsof 244 gamesin the 15th to 18th World Cup Finals, identifies
the best goal area, and makes recommendations for offensive tactics.
Through surveys the primary four factors influencing the goals are the
shot area, the offensive way, the gametime and the place kick goal. Thenit
conducts classified statistics on the 620 goalsin accordance with the four
factors, analyzes the data and finds out the reason of the laws. Finaly,
recommendations are made based on the rules, designed to make a
contribution to the improvement of the football level and promote the

development of football.

INTRODUCTION

In offensiveand defensive combat of football, the
attack isthemainthemeof thefootbal | game; the shoot-
ing god isthefocusof offensveand defensive conflicts
infootball game; With the mutual exchange andinte-
gration of theworld football level, whether itiswar
between each play or theoverdl play, the gap between
theteamissmaller, and the competitionismoreintense,
TheWorld Cupisthefootball matcheswiththeworld’s
highest level, which can best reflect the characteristics
of worldfootball and playsaguiding rolefor thedeve -
opment of modern football; so thispaper conductssta-
tistical anaysisfor the scoring dataof the\World Cup,
inorder to make recommendationstoimprovethe scor-
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ing rateand contributeto thedevel opment of theworld
footbadl.

For the relevant factor analysis of soccer goals,
many predecessorshave madeefforts, whereYang Ling
(2012) used “factor analysis” to study the goal tactics
characteristicsof modern football, and pointed out that
the possession percentagelargely determine the scor-
Ing rate; passing successrateisavery important factor
to guarantee ball possession percentage. Offensive
launching zone hasdigtinctive characteristics, weshould
properly usealong passfast bregk. Launchtimeinfront
court isonesign of powerful attack force, also one of
thefactorsto get moregoa g¥. Liu Jian (2001) on ana
lyzed thefumblefactorsof the 15th and the 16th World
Cup, pointed out that in various fumble factors, the
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loosely marking, not sealed shot angle and defeat of
grabbing pointsisthe main reason; the formation of
single-tool being broken, the penalty kick and theinac-
curacy of position selection aretheimportant factors of
bdl fumble Theamount of fumblegod saffect theteam’s
rankingsand achievements, stabledefenselineisapre-
requisitefor theteam to get success, at the present that
advocates attacking football, thedefenseisparticularly
important; blindly attack cannot repl ace defense; the
team with relatively weak overall strength should
strengthen the defense even more'?. Bai Hong-zhou
(2005) studiedthegoal characteristic for the 2004 Eu-
ropean Footbal Championship, indicated that inthefi-
nal passbeforeagoal, thedirectly foot passingisthe
main technica way passing beforethebal, the goa way
isstill foot shot goal -oriented, whereinthe direct posi-
tioning foot shot isthemain way to score, itisrecom-
mended that thetraining of direct handling technology
should be strengthened®.

Onthebasi sof the previousstudies, thispaper uses
amathematical stati sticsmethod to conduct correlation
anaysisonthefour factors of theshot area, offensive
way, gametime, the placekick goa sby combining the
620 goals of the 244 gamesin the 15th~18th World
Cup Finds, find outsthelaw and reason, putsforward
targeted suggestionsfor football training from thefour
aspects, and aims at promoting the development of
worldfootbal.

SHOTSZONING

By combining the shot characteristics of players,
thevenueisdivided asshowninFigure 1.

we can seeinfootball gamethebest shooting area
isintherange of 30 metersbeforethe goa enclosed by
the penalty corner, namely theregioninthe pendty area
and beforethe penalty areaisthe main scoring area,
especidly theareabetween thegod areaand the pen-
alty points; rank each zonein descending order of the

godsae

Zone 1. the area between the goa post of thegod
lineand thegoal corner with the samesideextending
intothevenues.

Zone 2: theareabetween the god areacorner and
the penalty areacorner extending into the venues, the
areaasenclosed by EFGH inFigure1

Zone 3: the area between the direction extending
of thetwo vertex anglesinto the venue of the penalty
area and the kick-off circle, 30 metersfrom the end
line, theareaasenclosed by BCGH in Figure 1.

Other zones. thezoneother thanthezone 1, zone 2
and zone 3 (seeFigure 1) (zone4, 5,6 and 7).

ANALYS SOFTHE FACTORSAFFECTING
GOAL

There are many factorsthat affect the goas, the
paper conductsthe statisticsfor the goal condition of
the 15thto 18th World Cup, carriesthrough statistical
division onthe successgoal kick from five aspects of
goa zone, thegod time, placekick god, goasof dif-
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Figurel: Division of soccer venues

TABLE 1: Thegoal statisticsof each zonefromthe 15th to 18th world cup

Number of sessions Zonel Proportion Zone2 Proportion Zone3 Proportion Other zones Proportion

15" session 26 18.40% 81 57.40% 26 18.40% 8 5.80%
16™ session 40 23.40% 97 56.70% 24 14.00% 10 5.90%
17" session 30 18.60% 100 62.10% 19 11.80% 12 7.50%
18" session 30 20.40% 81 54.40% 23 15.60% 13 9.60%
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ferent technical ways and the attack ways, conducts
analysisand study on thevariousfactors.

Theimpact analysisof different shot zoneson scor-
ingrate

Thegoa statisticsof each zonefrom the 15thto

Itisevident from Figure 2 that thegoa proportion
of each zoneisbasically the samein four World Cups,
sothedatahave stability, thegod numbersof each zone
obey Poisson distribution and satisfy thefollowingrela

tionship:

18th World Cupisshownin TABLE 1 below. P(X =K)= e )
Figure 2isobtained accordingto TABLE 1. k!
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Figure?2: Histogram of thegoalsin each zone

Theexpectation of Poissondigtributionis:
) m _x
Ec=;)mme @

For thisarticle, thegod sampleexpectation of zone
oneis

18
El=%zxi

i=15

©)

Parameter x; representsthe goalsof zoneonein
each World Cup. Similarly the expectationsof zone 2,

zone 3 and other zones can be drawn. Thusthe per-
centageformulaof each zone’sgoalscan bedrawn:
4
Thusthepercentageof thegod sin specificdigtricts

4
1
"=Z§E‘ x 100%

can becd culated according totheformula(4). By com-
bining Figure 2 it iseasy to known that zone 2 isthe
shot regionwith thehighest scoring rate, accounting for
about 58% of thetota goalsof each zone. Zonel and
zone 3 are more closeto each other, respectively ac-
counting for around 20% and 15%. Other regionsac-
count for about 7%.

Theinfluence of different attack methodson the
scoringrate

Footbal gamehasavariety of offensiveways, in-
cluding attack inthe middle, attack onthewings, and
attack of place kick. The explanation of the various
attack methods and the rel ati onshi p between the shot
zonesisshowninabove2.1. Different attack methods
have great effectson the scoring. By statisticswecan
obtan TABLE 2.

Figure 3isobtained accordingto TABLE 2.

TABLE 2: Thegoalsstatisticsfromthe 15th tothe 18th World Cup

Number of sessions

Total Goalsper Attack intheMiddle Attack onthewings Attack of placekick

15th session Goals game  Goals Proportion Goals Proportion Goals Proportion
16th session 52 141 2.71 79 56% 17 12% 45 32%
17th session 64 171 2.67 83 49% 28 16% 60 35%
18th session 64 161 2.52 53 35% 58 36% 47 29%

64 147 2.29 62 41% 37 25% 48 34%
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Figure3: Thegoalsof different attack linesfromthe 15th to 18th World Cup

Ascan be seen from Figure 3 that the shooting ar-
esshaveremarkablefeatures mainly thegoadsof middle
zone 1, zone 2 and zone 3 are much higher, and the
goasof twowingsarequitefew. Thetotd goasinthe
zone 1, zone 2 and zone 3 of the Fourth World Cups
are577, accounting for 93.1% of thetotal goalsof the
four World Cups. In the 15th World Cup the shooting
godsinthepenalty zonearel12, accounting for79.4%
of thetotal goals; and the 16th World Cup shot into
152 balls, accounting for 88.9% of thetota goals, the
17th World Cup shot into 136 balls, accounting for
84.5% of thetota god s, the 18th World Cup shot into
125 bdlls, accounting for 81.0% of thetotd gods, which
issignificantly higher than the goals shot outsidethe
penalty area. According to thedistribution of the goal
area, we should conduct specia shooting trainingwith
pertinence. With the continuous expansion of the de-
fensive scope, theplacekick bal and long shotsarean
effective meansof breaking thetight defense, but also
an effectiveway to cultureathletes’ confidence, imagi-
nation and innovation. Thus, the pendty areaistheided
areato scoreagod, andthe penalty areaisahigh-risk
zone.

Attack inthe Middle has morethreat and imme-
diacy than attack on thewings, so theenemy teamwill

heavily guard themiddle zone, and atack ismorediffi-
cult than attack on thewings. But oncethebreakthrough
successes, thethresat to the enemy isfar morethanthe
attack onthewings; so theattack inthe middleisnot
easy to get scoring chances, but the possibility of scor-
ing isbig once getting the chance. Attack on thewings
havealot of shooting opportunities dueto fewer de-
fensive players, but dueto thedirect shot angle of at-
tack onthewingissmall, theshot difficulty isgreat and
itisvery difficult tohitthegod. Theplayersusudly teke
the attack onthewings, usesthe meansof passingin
themiddleafter breaking the defensivelineof the other
side, and creates more scoring chances; the ultimate
god of atack onthewingsisdtill spreadingtothemiddle
road and reaching the outflank shot purposes. Itisan
auxiliary play of attack inthemiddle, sothemiddleand
the wings need to combine with each other, create a
moreflexiblepoint of attack and achieve better results;
inal the goals of the four World Cups, the goal s of
attack onthewingsare 140, accounting for 22.6 per-
cent of thetotal goals; thegoa sof attack inthemiddle
are 275, accounting for 44.4% of thetotal goals.

By TABLE 3, thewing scoringrateof the 17thand
the 18th has increased over that of the 15th and the
16th, and the middle scoring rate of the 17th and the

TABLE 3: Thegoal timestatisticsfrom the 15th tothe 18th world cup

Number of sessions Round Total Goals 1~15(min) 16~30 (min) 31~45(min) 46~60 (min) 61~75(min) 76~90 (min)

15th session 52 141 23
16th session 64 171 25
17th session 64 161 27
18th session 64 147 24

18 24 23 23 27
19 28 31 24 45
17 25 27 31 31
26 24 21 11 29
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18th has declined over that of the 15th and the 16th;
thegod sof theattack inthemiddlereduce, indicating
that with the devel opment of football, aswell astech-
nologica improvementsof thetactics, bothteamsare
more concerned about the defensein themiddle of the
game, defenselevd inthemiddleismoreintensive. Thus
the two wing zones have gradually becomeanimpor-
tant offensivelineto create breaking opportunities. The
increasing of combined attack inthe middleroad and
on thewings explainsthat comprehensive attack has
becomethedevel opment trend of modernfootbal of-
fense.

Theinfluenceof timefactorsonthescoringrate

Infootbal game by the effect of psychol ogicd fac-
torsand physical factors, thegoa timehas someregu-
larity. Inthispaper, it dividesthe 90 minutesby 15 min-
utesfor atime period and gets six time periods. The
god statisticsof different time segment fromthe 15thto
the 18th World Cup can beobtainedin TABLE 3.

Accordingto TABLE 3, doalinechart for thescor-
ing time and number of goa sand obtainthe Figure4.

Ascan beseenin Figure4thegoa laws of each
periodisbasically at first declining substantialy rising
again and then decliningand rising again. Thisisbe-
causeinthefirst 1 ~15min of therace of, both teams
don not know enough about each other, don’t under-

stand each other’sattack aswell astheplayers’ level.
Therefore defensive mistakes are proneto appear, re-
sulting ingreater number of goalss. Inthe 16 ~ 30min of
the game, the two began to know each other, know
each other ‘s offensive way and start atargeted de-
fense, and thus the total goals of both sides reduce,
withthe passing of the gametime, offenseand defense
between each other, the two teams can better under-
stand each other; so thetotal godshavetherisentrend
again; inthe 61 ~ 75min of therace, physical agility
declines, thetotal goashaveadownward trend again;
for the last 15min of the game, except for the 17th
World Cup, the goal sare basically samewith that of
the 61 ~ 75min, for the other sessionsthis period has
the highest scoring of thisWorld Cup. Thisisbecause
with the end time of the game approaches, the back-
ward team’smood to win isextremely urgent, thus af-
fecting athletes’ play skillsand tactics, theteamfalling
behind will fully attack, increase the scoring rate, but
duetothefull attack, defensewill drop, which creates
the opportunity to quickly counterattack for the oppo-
dtesde Sothefind 15 minutesof thegameisthepeak
of the goal number in the whole game. Through the
aboveandysisthefollowing recommendationscan be
given: beforethe gametheteam should gether informa:
tion of hogtileteam or watch video gameof hodtileteam,
strengthen each other’sunderstanding, know ourselves,
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Figure4: Thelinechart statisticsof the scoring timefromthe 15th to 18th world cup
TABLE 4: Thestatisticsof theplacekick goal from the 15th to 18th sessions

Number of sessions Total Proportion Penalties Direct free kick Corner kick Foul ball
15th session 45 31.90% 15 6 8 2
16th session 60 35.10% 17 5 23 1
17th session 47 30.00% 13 5 13 1
18th session 54 36.70% 13 6 15 5
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obtain scoring advantage at the beginning of thegame;
besides athl etes need to strengthen physical training,
enhance endurance, thusresult in the physical advan-
tage at latter half of therace. Inthelast 15min of the
game, the players must make sureto maintain agood
state of mind, can strengthen the attack, but must not
let up the defense and | et the other party get the goal

opportunity.
Theeffect of the placekick on thescoringrate

The placekick god isimportant meansto create
scoring opportunities; theplacekick isoften  ashort-
cut to open up thestuation and winvictory; inmodern
increasingly fierce competition, the participating parties
have considerable strength, thetacticsgoalsaremore
difficult; thustheplacekick goaswill beregarded asa
sensibleway of scoring, and the placekick isdivided
into the penalty kick, direct freekick, corner kick and
foul ball. Theplacement god statisticsfromthe 15thto
18th sessionscan beobtained in TABLE 4.

From TABLE 4, intherecent sessonsof theWorld
Cup, the proportion of placement Goal s accountsfor
about one-third; the place kick hasbecome an impor-
tant technical means, from the means of thegoal, the
proportion of placekick islarge; it indicatesthat inthe
fast-paced, high-intensity combat course of soccer, in
the case of getting the placekick pendty, body function
isinabig contrast adjustment stage; theloopholeis
quitelargeand thetactic of theplacekick varies, which
makesthedefensemoredifficult, thusthe breaking op-
portunitiesaremore, so each team should strengthen

6%

156%

thetraining of placekick, focuson thetraining of each
player’splacekick ability.

By combiningwith TABLE 4, sum the dataof pen-
atykick, direct freekick, corner kick andfoul bal con-
tainedintheplacekick, andyzeand obtainthe Figure
5.

Figure 5 showsthat, the penalty kick and the cor-
ner kick occupy alarger proportion of the placekick;
inthetraining we should pay attentiontothetraining of
the penalty kick and the corner kick.

The pendty kick in placekick isthebest chanceto
score, the penalty distanceiscloseto thegoal, the shot
anglevaries, anditisdifficult for godieto defense. Once
obtaining apenaty opportunity, thescoringratewill be
greetly enhanced, so athletes shoul d strengthen the pen-
atiestechnical training, goa keeper should strengthen
thetraining of the defensive pendty ability.

The corner kick in place kick isaso agood op-
portunity to score, but by statistical datathe success
rate of the corner kick in recent World Cupsislower,
inthe penalty corner, the successrate of shot isabout
3%. Thesuccessrateof thecorner kick islower, mainly
because the teams have strengthened the defense,
implement the close-marking defense, therest of the
team protect to cover position, and the offensive play-
ersareless, whichisnot conduciveto attack. There-
fore, inthetraining of corner kick, the defensiveside
should strengthen the close-marking defense strategy;
the offensive side needsto keep agood attitudein spite
of being outhumbered, you cannot panic, strengthen
walk, seethe opportunity and quickly shot to avoid the

E The penalty

B Direct free kick
O Corner kick

O Foul ball

Figure5: Theproportion of each typeof goals

formation of pack-line defense of theother side.
CONCLUSIONS

This paper studiesthefactorsthat affect thefoot-
bal| god sby combining thedatastatistical and handling

BioTechnologqy —

knowledge, and gives somereasonable suggestionsfor
thesefactors; it dividesthefootbal venuesinto zones,
by combining related dataof god's, we can seeinfoot-
ball gamethe best shooting areaisin therangeof 30
meters beforethe goa enclosed by the penaty corner,
between the goal post of thegoal lineandthegoal cor-
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ner withthesamesidein thevenues, namdy theregion
in the penalty areaand before the penalty areaisthe
main scoring area, especidly theareabetween the goa

areaand thependty points, rank each zonein descending
order of thegodsare: 1 middleroadinthe pendty area
(Zone 1 and zone 2); (2) the middle road before the
penalty area(Zone 3); 3two wingsof the pendty area
(zone4 and zone5); 4 god sonthetwowings; 5goas
of other regions; by analysison thetimefactor of the
goasthefina 15ministhepeak period of gods, each
team should strengthenitsgrasp of this15min.
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