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Abstract. With Chinas rising international status,the development of sports undertakings has been
paid more and more attention,especially football sports are highly expected.The objectives and
results of the football game prediction can effectively improve the level of Chinese football training
and competition skills , narrowing the gap between the technical and tactical Chinese football and
world powers. 10 important technical and tactical datum are studied and analyzed by studying
impact factor of the 17 World Cup soccer game and using regression analysis method.Relevant
factor regression model is built,the objectives and results are scientifically predicted,the degree of
fitting between predication and actual observed value is studied,the feasible theoretical basis of the
technical and tactical training and prediction of competition results before game is provided.

I ntroduction

Chinese football competitive sports which is in the transformation pried is still at the initial stage
now, the emphasis for the sports is rising.For decades,China's sports undertakings has made a spurt
of progress, ranking the best in the world sports competitiong1].The level of sports competition is
mainly refected in the result of match,so people attach more and more significance to sports.The
effective way of predicting the objectives and results is increasingly paid attention by people.Many
experts or physical education teaching workers has done alot of theoretical analysisin thefield.

Regression analysis method

A. The outline of regression analysis method

Regression analysis is a statistical method and skills solving the relationship between variable x
and variable y.The outcome of relationship between variables is certain,but the outcome of Y is not
SO in study,so probability distribution can be used to express.Herewe define conditiona
mathematical expectation of X and Y to be stochastic variable Y being as average regression
function of X.

f(x) = E(y/x) (1)
Formula 1 displays statistical law of variable x and variable y according to the average sense .We

define x as to be independent variable and define y as to be dependent variable in practice use.lf we
use X to predict y,so the prediction outcome is required,which means sample

observations( X1 Y1),(*21 ¥2), -+ (*n» ¥n) when the outcome of X is appointed ,bring the outcome into
formula,the outcome of y can be obtained.The outcome is the prediction outcome of y.

Regression analysis model is mainly discovering the quantitative relationship between correlated
variable between things.As shown in Figure 1.
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Figure 1. The setup procedure of regression model

B. Multiple linear regression analysis method
1) The general form of the multivariate linear regression model
The general form of the multivariate linear regression model is as followg[2]:

n (U) = ﬁl¢l(u) + ﬂz(oz u)+---+ ﬁm¢m (u) (2)
y=Bp )+ B0,u)+---+ B¢, (u)+& 3)
€ is random error,as well as e~N(0,0%),¢(u),i=12--m

variablein practical problem,they are known function.
Assumethat N experiences have been done,the prediction datais got.

Al of them are explaining

u %
un—l yn—l
U, W

Substitute them into (9.3),s0
Y =B )+ B,0,(u)+-+ B.o.(U)+&,i=12-,n (4)

€i arethe random errors happened in the i times experiment and they are independent with each
& ~N(0,07)
other :
The model concerning regression coefficient BB+ 2B is linearu is ofen the vector
guantity.For convenience,bring it into matrix notation.

P (u) @ (u) o @n(uy) B ¢

. 0.(u) 9o (U)o (u;) 5 .

Y = .YZ = . . . B = : 2 €=, 2
.yn , @1(Un) @, (un) v P (un) , ﬂn , €n

X is called as model design matrix,it's constant matrix,y and € are random vector,aso in this
formuld[3] :
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v N"(X .o I)’g N”(o’a I)’I is unit matrix, € is unobservable vector quantity of
random error, B is vector made up of regression coefficient,it is unknown and undetermined
constant vector.

The next content tells the problem of how to estimate regression coefficient B and test
conspicuousness and the fitting degree about model.
2)The least estimation of regression coefficient

Choose one estimated data of B Jegard it as B Make square sum of random error € get
minimum,namely,
mﬁineTf: m/jn(Y—X B) (Y =X-B)

~(v=x-BY (v-x-4)2Q(d) )
Write it as component form.

Notice that QUBuBer 1 Bn) is nonnegative secondary type.lt is differentiable.According to

a—Q:O,j:l,Z,-w,m .

necessary condition multivariate that multivariate function should take extreme, %% is
gotthat is
istheformula

i[yi _Bl¢l(ui)_ﬁ’\2¢2(ui)_”'_ﬁ’\m(om(ui)]wj (ui) =0,j=1---,m

Arrangeit as
A WE A WA+ 43 AW WIB, = X AWy,

(6)

[3 0 an WA D 0o WIB, +--+[ G WIB, = S o)y, o
i=1 i=1 i=1 i=1 p
XT-X-f=XT.Y

It's called normal equations.Record A= X" - X as to be coefficient matrix and B=X"-Y to be

constant matrix. If A exist,it's called as correlation matrix.It can be proved that normal equations
systems are aways having result even if x and y are given randomly.Although the result is not

unique when x isnot full rank, B makes residual sum of squares least for any group result.

=r(X"-X)=m

Especialy ,when x isfull rank, r(X) , the solution of normal equations systemis

_ T -1 T
p=(X"-X) - XY ,which is estimation of regression coefficient.
Q _ T -1 T P

Because & = (X - X)X Y 404 B is also arandom vector and itspredictionis

E(B)=E((XT-X)*-XT-¥)=(XT-X)*XT-E(Y)

S (XT-X)*X"XB=p
A\ 2 T -1 P

In a similar way,the variance is D (8) =07 (X" - X)™ i is to say, #is a unbiased

estimation of .

~ ~

P _ T
The estimation about model can be got when bring B into model 77(u):Y =X'p

the unbiased estimation of model n(u) )
Namely

E(Y)=E(X"8)=X"E(A)=X"B =1 adamongthem
X =(@u(u), (), 9 (U)"

which is
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The objective and result of football game

A. Set up estimation of objective and result of football game
Mainly test whether the model be certainly closely related to the explanatory variables , and

whether has the form of formula ( 2).Assume that 7 is independent of U which means n="F is
S 18
constant. The same situation as that,record the mean value of experiment as a ”éy' Jtotal deviation

sum of squaresis S5 that ig4]
S =) -V =2 -5+%-Y)’

=S 0=+ Y G-

£S5 +S5
The sum of residual method is[5]

S5 =D (% -%)° SS. =Y (- 9)7=(Y=X-B) (Y=X-B)=YTY-YTX .}
i=1 i=1

. S =Y0 -9
Regression sum of squaresis Zl

Now regression sum of sguares should be primarily taken into account .Define multiple

_SS
correlation coefficient as_ s ,using it to test the evaluation of the effectiveness of the model.If the
bigger the data of R is,the closer the relationship between regressor variable and response. If not ,the
result istotally different.
A F statistical magnitude need to be setted in order to investigate R.At first,degree of freedom is

worked out.Degree of freedom of total deviation sum of squares fr=n-1

fe=m-1

,and degree of freedom of

regresson sum of squares
fe=f —fg=n-m

the degree of freedom of sum of sguared residuas

,S0 the relevant quadratic mean iS[6]
1 1
MSR Zma, MSE =—$E

n-m
- 2

It can be proved that if ”:'Bo,dueto i~ N (O’G ),so

1 2 e 1 _ 2
E(MSR)=E(m—_155R)=0 ’E(MSE)_E(n_m$E)_G

S om e me
It shows that MSis the unbiased estimation of O'Z,namely o2~ (M) (m ),as well
as 5 and 5 are mutually independent[7].
F=M&_SS/M=1 it )=F(m-1n-m)
MS. SS./n-m (8)

Take a remarkable level refer to the Figure T« (M~1"~M) and work out © (M=1n=M) and then

compare it with T« (M=1n-m)

When F(m-1n-m)>F (m-Ln-m) ihe modd is thought as remarkableso =B will be
established. There are obvious function relationships between 7 and U..

When F(M-1n-m)<F, (m-1n-m) po pode is thought as unremarkableso 7= will be
established. There are no obvious function relationships between 7 and U,

When 4 common factors are substituted into formula 7,the result is as follows: the Brazil team is
topl; the Germany team is top2; the Turkey team istop 3 ; the Korea team is top4; the Spain team is
top5;the England team is top6; the Senegal team is top7 ;the U.S team is top 8; the Japan team is top
9; the Denmark team is top 10; the Mexico team is topll;the Ireland team is top12;the Sweden team
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is topl3;the Belgium team is topl4; the Italy team is topl5; the Paraguay team is top 16; the South
Africateam is topl7;the Argentinateam is topl8; the Costa Rica team is top19;the Cameroon team
is top20.The goodness of fit is nearly towards 1,which shows that descriptions of common factor and

regression model is fitting very well.Figure 2 shows that determination coefficient R=0.987 which
indicates that the fitting degree between regression model and actual value is extremely high, the
model feasibility and adaptability are extremely strong, further proving that the degree of fitting of
the team's results and 4 common factor is extremely high.

TABLE . Model summary
Model R2 R2 Standard error of estimate

2
Adjust R
1 0.987 | 0.961 | 0925 0176

Conclusion

The important technical and tactical datum are studied and analyzed, multiple regression method
is used to set up a model of predicting the result of match.According to the factors affecting the
variable, fitting degree can be got R =0.987 \which tests that the fitting degree between regression
model and actua value is extremely high .Multiple regression prediction model can solve
complicated hierarchy problem, and make the problem become clear, can scientifically forecast
gports results.The prediction of the 4 common factor for the football game provides a theoretical
basis for technical and tactical training.

Reference

[1] Wang kai,Lv Wei,He Jiangchuan.Regression analysis of football players tactical quality level
and winning factor . Journal of Capital Institute of Physical Education, 2012(3):77-81.

[2] Zhu Wenfu.Sports results forecasting model study.Journal of Chongging Technology and
Business University(Socia Science Edition,2011(3):27-31.

[3] Ma Yongkai,Tang Xiaowo.Multi-objective optimization combination forecast model
research.Journal of Southwest University,2012(7):35-38.

[4] WangLiming,ChenYing,YangNan.Application of the regresson analysis.Fudan University
Press, 2008:253-261..

[5] Jin Chuanjiang. Comprehensive evaluation on the seventeenth session of the World Cup teams
of technical and tactical ability by using Q cluster . Journa of Beijing Sport University, 2011
(4):56-59.

[6] Gong Mingbo.The scale space hierarchical clustering in the football team of technical and
Tactical Ability .Sports science,2009(12):101-105..

[7] JiangXixi.Delta Cup football offensive statistical analysis . Journal of Beijing Sports University,
2011 ( 10):98-102.

143





