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ABSTRACT

Sports industry nearly 60 years’ rapid developmiead begun to take shape in worldwide. Sports imgdusings
into enormous economic benefits, especially fa tdtdeveloped countries in Europe and Americartspodustry
has already become core industry that occupiesbigantage and belongs to economic system in ndtemmamomy.
By comparing, Chinese sports industry started Jateough sports industry proportion of economy asstantly
increasing, it still falls behind developed couatri Make use of sports industry relative statistitzda from 2006 to
2008, starting from perspective of economy, it makesearch on sports industry chain and its economi
development relations, and researches sports xa@atidustry and national economy’s correlationskef@&conomic
development as reference; adopt mathematic methegbimg sports industries mutual relations. By bE&hing
sports industry and economic grey mathematical hpadsolves correlation degree, and carries ousaarch on
sports and its relative industries correlations aitsl correlations with economy, it concludes thdtir@se sports
industry chain sports leading industry items caritdrepromote economic development and drive otlperts
industries development.

Key words: sports economy, economic development, grey cdivalasports industry chain

INTRODUCTION

Sports industry as sunrise industry, its develognpeospect is considerable, under new period; Geireconomy
should proceed with industrial structure adjustramd promote economic healthy development. No dagairts
development surely propels to economic developnard, economic growth surely will also have hugedf on
sports industry development. Approved by Nationatddu of Statistics, State General AdministratibrSports
organized national sports and relative industras dpecial investigation in July, 2008 [1-5]. FrBaptember, 2008
to June, 2009, the special investigation world iedriout in 16 provinces (cities), and obtained @bk sports
industry added values and employees’ core data 20666 to 2008, which built data basis for comprehen
correctly grasping Chinese sports industry devekmrbasic information [6-8]. The special investigatis overall
description on Chinese sports industry developrogatall status, is authoritative. Correctly solkie problem has
important practical significances in planning sti@n reasonable sports industrial policies, designreasonable
layers sports industry structure and rapidly priapeeko sports industry development [9-11].

In sports industry and economic correlations, smfsohave made a great deal researches. Among Waamg,Qian
(2011) researched sports industry and economitioetaby grey relative analysis method, she poirgat that
sports industry sub-factor fitness entertainmeudt thighest correlation degree with economy, anconatieconomy
played strong leading role in sports industry depeient. Tong Ying-Juan (2012) applied growth faxtanalysis
method to deeply research on sports industry dpusdmit external factors and economic factors; shelayout
pattern and layout economic means based on easgion sports industry. Hu Cheng-Hong etc. basedrey
mathematical theory, established evaluation modelsports industry structure, and carried out sportiustry
structural research with Sichuan province as amele; they thought it should lead relative indwtdevelopment
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on the basis of sports industry. Yu Shou-Wen ingastd developed countries sports industry strattiorm and
economic structural effects by collecting informati he thought that sports industry was economimwtir

newly-developed part, it could drive sports indystthain and economic rapidly development by mutual

correlations.Zhu Jie applied factor analysis, om lthsis of Chinese eastern each province pragiitations, she
did research on sports industry development infteefactors and put forward sports industry develepm
promoting methods and suggestions. Zhou Yi etc1Z20n the article “Sports industry correlationsndynical

features research”, according to sports industputinand output, they analyzed sports industry agldtive

industries correlations. Liu Han-Sheng (2011) bglgxing national sports and relative industriedagdéde applied
grey mathematical theory researching on relativdustries internal connections, which provided rfiees for
sports industry sustainable development.

The paper on the basis of previous researchesefleyencing, it applies grey correlation mathematiadel to
make further research on sports industry and ecgnmfations. Calculate correlation degree, by cainga
correlation degrees, it finds out promoting spaitsl relative industries as well as economic leeélmtimacy. It
provides quantitative sports industry data for spodustry structural layout and healthy developine

SPORTS AND RELATIVE INDUSTRY INDICATOR

Relations between sports industry and economy mrécate, mutually effected, their each kind of momic

indicator and sports industry inner relations, dtice, as well as features conform to grey mathiealanodel. Due
to sports industry and economy detailed parametarlation form is not exactly, it belongs to gystem. Grey
system is the system that its information is imperiand incomplete, only knows partial and not kriber entity.

This paper starts from grey system original featgrey, researches on information greatly lackingcl&ar

correlations system. Grey system can better fit famdl out things grey relations, establish spontsl aelative
industries as well as economic correlations, amdbhesolve sports industry and economic correlation

Indicator selection
There are many sports industry development statdigdtor factors, according to sports and relathdustries
investigation; it has data as following Table 1:

Table 1: Main indicators data overview

Year 2006 Year 2007 Year 2008
GDP added Employees GDP added Employees GDP added Employees
Type value value value
(Unit:billion (Unit: ten (Unit:billion (Unit: ten (Unit:billion (Unit: ten
Yuan) thousand people) Yuan) thousand people) Yuan) thousand people)

Organizational 74.80 18.71 89.36 18.98 117.56 20.87
management
Stadium management 18.24 2.58 23.04 2.41 30 2.62
Recreation and bod 46.98 11.78 58.79 13.32 74.49 15.03
building
Sports intermediary 2.02 0.87 3.00 0.96 4.46 1.35
Sports training 4.46 1.91 791 2.21 13.48 3.56
Sports lottery 21.47 11.11 29.63 13.37 35.27 17.64
Goods manufacturing 705.12 195.44 898.10 214.00 8.308 234.13
Goods sale 76.45 11.13 110.77 15.20 141.79 18.54
Stadium construction 33.17 2.77 44.63 3.29 49.61 353.
Total 982.89 256.30 1265.23 283.74 1554.97 317.09

During 2006 to 2008, sports and relative industeash indicator is in rising trend, economic effiwy growth is
especially obvious, meanwhile it drives employmnfentmore people, sports industry employees shoealigrowth
trend, which indicates sports industry still haveag development space, and can rapidly promotdogment and
drive economic development. Meanwhile sports ingustrong growth shows future sports industry aeltive
industries will further develop. According to aboVable data sports GDP added values and emplogeastities
changes in three years, it draws Figure 1 as iwvsho
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Figurel: Employees’ quantity change in three years

Take 2008 data as an example, it can get that memirproportion in sport GDP added value is sports
manufacturing (includes sports goods, clothes, slane caps), the next is its closely connectedisgates. Larger
proportions can deduce Chinese sports manufactisingll-developed with regard to other sports Btdas, it can
larger promote GDP growth, but whether manufactugan become sports industry leading industry otthmat still
needs to further analyze its correlation degreb aionomy. It generates huge efficiency, meanwhdaufacturing
and sales employees’ quantities also lie in theofogach relative industries. The quantity of ergples reflect the
industry development level, its next year annuawgng number of employees indicates manufacturigdly
development. Relative industries’ employees’ questi sports and relative industries GDP addedegaln 2008
such bar chart is as Figure 2 show.
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Figure 2: Relative industries change values bar ent

Correlation analysis and solution

Relational degree analysis method is put forwardylgy system theory. Comparing with mathematicafisttcs,
linear regression and other mathematical methady, mpathematics has obvious advantages in handiithgpoor
data information, fewer samples system. Grey catiml mathematical calculation, by handling and idisting
data randomness on original data, it carries dtifliize transformation on sequence rule unobviaggoup of data
sequence, makes it regular. Correlation degree geimnsignificance is similarity degree after factonverted into
function images. Its calculated amounts are lesisra prone to appear correlation degree quantizagsult and
gualitative analysis inconsistent status.

Reference indicator original data sequence selection
According to 2006 to 2008 national sports and hedaindustries statistical data, it takes annualFGidded values,
per capita GDP, sports employees respectivelyfageree sequences, rest sequences as comparismmeses, and
establishes original data table as following Table
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Table 2: Sequence original data table

2006 2007 2008

Type
GDP GDP GDP

Sports organizational manageme)r%() 74.8 89.36 117.56

Sports stadium manageme%%) 18.24 23.04 30

X . . .
Recreation and body building(3) 46.98 58.79 74.49

Sports intermediary)((4) 2.02 3 4.46

Sports trainingz(f’) 4.64 7.91 13.48

X
Sports lottery( ©) 21.47 | 29.63 | 35.27

X . . .
Sports manufacturing(’ ) 705.12) 8981 108831

Sports sales)((s) 76.45 110.77 141.79

Sports stadium construction’ ) 3.1/ 44.63 49.61

GDP added vaIueYl) 982.89 | 1265.23 1554.9f

Per capita GDP}IZ ) 2042 2280 3313

256.30| 283.74| 317.09

Number of sports employee¥€’)

Correlation degree solution

DefineA as original data comparison matrix. In mafx row represents sequen)ée(I B 1,2,~-~9), column
represents year. Adopt grey mathematical modelirspleorrelation degree, convert sports industry acdnomic

development correlation into mathematical probleém3able 2 sports industry data expressed by Ak it gets:

748 8936 11756
1824 2304 30
4698 5879 7449

202 3 446
A=| 464 791 1348

2147 2963 3527
70512 8981 108831

7645 11077 14179

3317 4463 4961

DefineB as original data comparison matrix. In maBix row represents sequenc%l\ Yz y3, column
represents year. In Table 2, economic developnaendrfs data is expressed by matrix B as:

98289 126523 155497
B=| 2042 2280 3313
25630 28374 31709

At first carry out data transformation
Because collected original data with different diasiens that have no comparability, to ensure modefesult
accuracy, it should proceed with data transformnmatidethod is as following:

Define 1 Ordered sequenc& = (X(@),x(2),--x(n))
And then call map

fixoy
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F(x(k)) = y(k),k=12,---n

It is information sequenceX to dimensionless sequencé( data transformation relationship, its data
transformation has: initialization transformatiomean transformation, percentage transformation, tijpheil
transformation, normalization transformation, maximrange transformation, interval values transfaioneand so
on.
_x(k) _ _
f (x(K)) —E— V(K), k=1,2,-- nandX1)z C
X

That is f initialization transformation. Make initializatiotransformation on matriQ |, adopt matrix form
transformation.

Define transformation matrf : Let matrix that converts initial sequence matfX into dimensionless initial
value matrix D is called transformation matrix. Mathematical exgsien is: C*A=D

l/a, 0 - 0
C= 0 1la, - O
Matrix C general expression is: 0 0 - Vay

So make initialization transformation ot . B by transformation matrixC, it can get matrix:

119 157
126 164
125 159
149 221
170 291
138 164
127 154
145 185
135 150

1 129 158
E=CeB=|1 112 162

1 111 124

w)
1l
@]
L ]
>
I
N

Matrix D is comparison sequence matrix after grey theofetilzda initialization that is after eliminating

dimensions, Eis reference matrix after grey theoretical origidata initialization, in matrix, row represen@
one reference sequence. Column represents vahra2fd06 to 2008.

Draw Figure 3 with data after initialization; obgersports industry and relative industries comparisequences
and reference sequences geometric figure, inijatlge their correlations, and correlation degieess

1884



Shaobing Yu J. Chem. Pharm. Res., 2014, 6(5):1880-1887

3.5
3 F —a—yl
y2
2.5 y3
—x—x1
” 9 —— x2
3 —— x3
S ——x4

Z

1.5 <5
x6
L x7
x8
0.5 1 x9

0

2006 2007 2008
year

Figure 3: Factor trend correlation figure

By above qualitative analysis curve Figure 3, itlsar that sports industry GDP added values andspelative
industries GDP as well as other sequences trer®xmate to consistency, there is similarity iguiie, but each
similar degree is different, which can roughly jedgctors interaction sizes, but cannot make gtaivié judgment
on mutual correlation degrees sizes.

(2) Correlation coefficient solution

Select reference sequence. Reference sequencepapler is Yi ¥z, Y factor. Other sequences are comparison
sequence. Reference sequence:

Xo = {% (KIK = 12,1} = (%, 0, % () X, ()

Among them, k is number of economic development factors, asstihes M pieces of comparison sequence:

X, :{xi (K)k = J,2,-~n} =(X @, % (2% (n)),i =12,---m
Then it calls

o= min mtin\xo(t) =% (t)] + pm;e\xm;a){xo(t) =X (t)

N N CEMCE pmaxmax, (t) - x, (t)

(1)
, . X . Xo ,
It is comparison sequencé to reference sequence economic development stdr$ac® at t moment correlation

minmin|x, (t) = x,(t)|

coefficient, from which 'OD[O']'] is resolution coefficient. In above formula, s t

maxmav{x, (t) =X, (t)| | A N
s t are respectively two-level minimum difference awd-level maximum difference.

Generally speaking, the bigger resolution ratidhien the bigger resolution coefficied? would be the smaller

resolution ratio is, and then the smaﬂerwould be, here the calculation takc@ = 0'5.

Correlation degree solution, correlation coeffitiea a kind of indicator describing reference sempge and

comparison sequence correlation degree at some toe to each point has a correlation coefficiénts not
convenient to compare, so give correlation degedmition:

=YK
i @)

It is sequencexi to reference sequenz:(é correlation degree. Correlation degree is coneéingy each time
correlation coefficient into an average value, Whig also do collective handling with excess scatteinformation.
Utilize correlation degree the concept, it can wraland research sports industry and economic dgweint
correlation.

The solution, input initialized Table 3 data intrrhula(1) (2), it can get each sequence correlation degree by
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calculating, similarly input Table 4 data for cdating.

Calculated MATLAB program is as following:

clc, clear

load x.txt

for i=1:9

x(i, 2)=x(i, H/x(, 1);
end

fori=6:7

x(i, :)=x(, 1)./x(, 3);
end

data=x;

n=size(data, 1);

ck=data(1, :);ml=size(ck, 1);
bj=data(2:n, :);m2=size(bj, 1);

for i=1:m1

for j=1:m2

t(j, H)=bj(, )-ck(, );

end
jcl=min(min(abs(t")));jc2=max(max(abs(t")));
rho=0.5;
ksi=(jc1+rho*jc2)./(abs(t)+rho*jc2);
rt=sum(ksi")/size(ksi, 2);

r(i, )=rt;

end

r

[rs, rind]=sort(r, 'descend")

(3)Correlation degree result

According to above grey mathematical correlatiogrde computational method, the paper respectieddgst sports
GDP added value, per capita GDP, number of indwstadf as reference sequences, and calculatesamparison
sequences correlation degrees, different refereegaences corresponding correlation degrees erprasth table,
its result as following Table 3:

Table 3: Correlation degree value

Correlation degree yl y2 y3
X1 0.949 0.955 0.850
X2 0.975 0.982 0.868
X3 0.798 0.792 0.706
X4 0.672 0.669 0.621
X5 0.982 0.974 0.808
XG 0.956 0.962 0.868
X7 0.879 0.873 0.753
X8 0.954 0.961 0.853
X9 0.959 0.965 0.959

RESULT ANALYSIS

() In sports relative industries, it is sportdrthag industry that has maximum correlation degréid sports GDP
added values, correlation degfee0982, increase sports training industry input can prasports industry rapid
development; it is sports stadium management imgubat has highest correlation degree with peitaa@DP,
correlation degree = 0982, strengthen sports stadiums management plays famaoles in improving per capita
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GDP; it is sports stadium building industry thas laghest correlation degree with employees, caticgl degree
r=0959 increase sports stadiums construction can impeovgloyment rate.

(2) Sports lottery industry correlation degreesrallés the minimum one, which indicates lotteryoist of step with
Chinese current sports industry development, whegds to be further developed.

(3) Sports industry chain composition should usartspindustry mode led by sports training, stadimanagement
and sports stadium building developing sports itrgususe leading industries driving relative indiest
development, and forms into closely connected, @nnand secondary ordered sports industry chain.
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