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ABSTRACT

Sports industry is not only a comprehensive economic industry, but also
an industry with strong economic relevance, the industry needsto provide
necessary material conditions and social environment for the sports
industry on the existing socio-economic basis. Related factors with the
development of sportsindustry include: the own factors of sportsindustry,
employing factors, GNP growth of the three major industries and GNP
growth. In order to study the development situation and development
prospects of the sportsindustry, it isessential to carry through the linkage
analysis of this industry and related industries. On the basis of related
data in 2006-2008 between the sports industry and other industry, this
paper established the gray comprehensive evaluation model, carried
through analysis on the correlation between the industries and provided a
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theoretical basis for China’s sports industry and national production.
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INTRODUCTION

Sportsindustry isdifferent from sportscause. The
main task of sportscauseisto meet the spiritual needs
of society, focusing on the social benefits. But the
sportsindustry focuses on economic benefits. Sothe
sports industry contains more commercial nature.
Sportsindustry includes: sports ontology industry,
sports periphery industry, sportsintermediary indus-
try and sportsindustry consumers, among them sports
ontology industry is hardcore of the entire sportsin-
dustry including sportscompetition and public hedlth;
Sportsperiphera industry includes sports goods busi-
ness, sports equipment business, sports clothiers,

sportstourism providers, sports betting providersand
sportsbuilders; sportsintermediary industry includes
sports advertisers, sponsors and sports insurance;
sports consumersisthe deciding power of the devel-
opment of sportsindustry and the driving force of
sportsindustry asasunriseindustry. The most devel-
oped country of sportsindustry in theworld isthe
United States. According to the survey data of the
prospective network “Market Outlook Report and
leading business analysisof ChinaSportsindustryin
2013-2017 *“, inthe 1980s, the output of U.S. sports
industry ranked No. 22 in themajor industry outpui.
In the mid-1990s, the output value of U.S. sportsin-
dustry has exceeded $ 300 billion. In today’srela-
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tively devel oped sportsindustry countrieslike North
America, Western Europe, Japan and other countries,
theannual output value have entered the column of its
domesticten pillar industries. China’s sportsindustry
market started late, and it hastherelatively complete
industria shapeand system until themid-1990s, mak-
ing China’s sports advertising, sports construction,
gportslottery, sportstourism, sporting goodsindustry
and other specificindustriesfully devel oped.
Onthebasis of rel ated degree between the sports
industry and other industry, this paper established the
gray comprehensiveeval uation model, quantitatively
studied the correl ation between The grossadded value
of sportsindustry and the grossempl oyee growth, the
gross added value of GNP, the gross added val ue of
the primary industry, the gross added value of the sec-
ondary industry, the gross added value of industry, the
grossadded va ueof congructionindustry and thegross
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added vaueof thetertiary industry, reved ed theinher-
ent law and externd rulesfor thedevel opment of sports
industry and provided atheoretica basisfor thedeve -
opment of Chinasportsindustry.

STUDY OBJECTAND METHOD

Sudy object

Thispaper takesthe dataof thegrossadded vaue
of GNP, thegrossadded va ueof the primary industry,
the gross added value of the secondary industry, the
grossadded va ueof industry, thegrossadded va ue of
congtruction industry, the grossadded va ueof theter-
tiary industry, the grossempl oyee growth and the gross
added value of sportsindustry in 2006-2008 as the
study objects. Dataisderived from the National Bu-
reau of Statistics (http://www.stats.gov.cn/tj§/ndsj/
2012/indexce.htm).

TABLE 1: 3years datalist of thesportsindustry and related industries

Y ear 2006 2007 2008
The gross added value of sports industry 982.89 1265.30 1554.97
The gross added value of sports organization management activities 74.80 89.36 117.56
The gross added value of sports venues management activities 18.24 23.04 3
The gross added value of sports fitness leisure activities 46.98 58.79 74.49
The gross added value of sports intermediary activities 2.02 3.00 4.46
The gross added value of sports training activities 4.64 7.91 13.48
The gross added value of sports |ottery 21.47 29.63 35.27
The gross added value of sports goods manufactures 705.12 898.10 1088.31
The gross added value of sports goods sales 76.45 110.77 141.79
The gross added value of sports venues buildings 33.17 44.63 49.61
The gross employee growth 256.30 283.74 317.09
The employee growth of sports organization management activities 18.71 18.98 20.87
The employee growth of sports venues management activities 2.58 2.41 2.62
The employee growth of sports fitness leisure activities 11.78 13.32 15.03
The employee growth of sports intermediary activities 0.87 0.96 1.35
The employee growth of sports training activities 191 2.21 3.56
The employee growth of sports |ottery 11.11 13.37 17.64
The employee growth of sports goods manufactures 195.44 214.00 234.13
The employee growth of sports goods sales 11.13 15.20 18.54
The employee growth of sports venues buildings 2.77 3.29 3.35
The gross added value of GNP 31377.06  49495.88 48235.12
The gross added value of the primary industry 162 4587.00 5075.00
The gross added value of the secondary industry 16121.45 22111.82 23172.08
The gross added value of industry 14080.16 19223.94 19725.36
The gross added value of construction industry 2041.29 2887.88 3446.72
The gross added value of the tertiary industry 13635.61 22797.06 19988.04
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GREY COMPREHENSIVE EVALUATION
MODEL

The correlation analysis method in gray system
theory isanew quantization method to measurethe
associ ation degree between factors, isageometrical
rel ationship comparison of the system statistical data
column. Thispaper usesgray corrdationandyssmethod
to establish the gray comprehensive eva uation model
withtheleast squarescriterion.

Attributematrix

Assumingthegray system has m eva uation objects,
and each object has n evaduationfactors. Each attribute
vaueof evaluation objectsunder the each correspond-
ing evaluationfactor congtitutesthe property matrix as
shownineguation (1):

Xy X1 o Xin

@

IntheFormula(l) x; representstheattributevalue
of the j —th evaluation object under the j -thevaduation
factor. Inthispaper the sportsindustry and itsrelated
factorshave 26 evauation objects, that is, thereare 26
itemsof industry classfication and employeeclassifica
tion. Theevauation factorsareonly different data of
2006, 2007 and 2008, so that in the paper we
taken=3m=26. Thedement isthedatavaueof corre-
spondingitem, soX =(x; ) ..

Normalized matrix

Thenormalized matrix can bea so understood as
the matrix datanormalization. Thedataprocessingis
generaly dividedinto “the greater theexcel lent type”,
“thesmaller theexcellent type” and “appropriate type”
threekinds, thecd culation method i srespectively shown
asformula(2), (3) and (4):

X = X; —minxij
' maxx; —minx; @)
' max x; —minx; ©)
. ‘)ﬁj —7i

X =1
' max|x; -7, 4
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Thex; inFormula(2), (3) and (4) meansthe ma-
trix dementsafter thenormalizationand0 < x; <1;the

7, intheformula(4) representsthe standard val ue of
the—th object. In order to get the maximum and mini-
mum valuesfor each object, define two vectors, re-
spectively thepriority vector of the systemandthe sys-
tem sub-vector, and theexpressionisshowninthefor-
mula(5):
{é=(gl,gz,---,gm)=(><u'qu‘\/m\/xm':xm*szz'V~--Vin‘v~--:>§nf VX Ve.vX ) 5
E:(lq,bz,---,bm)=(>g1' VX Ve VX Ky Vy VeV X e X VX VeV X ) ( )
InFormula(5), A,v respectively meanstaking the
small and large operators, g, =max{x; ., -, X, |
b = min{&f Xy e X }; the data standardization
method this paper selected is““appropriatetype” ap-

proach, the standard valuetakesthe average val ue of
the object factors.

Correlation degreeanalysis

Theweight vector of evauation factorsisobtained
after normdizingthefactor data, theexpressonisshown
informula(6) asfollows:

n

sz(a)lva)zf"!a)n)’zwi =1 (6)

i=1
Inthisarticle, n = 3.
The measurement of the association degreeof se-
riesispresented by the correl ation coefficients, the cor-

relation coefficient between vector X of the j-th

schemeand priority vector G isshownasformula(7)
below:

minmin|x; - g,|+r maxmax|x; - g|
)] ! j i

fi(xij): ‘x’;_giﬁrm?xmiax\)ﬁ}—gi‘ ¥

InFormula(7), ¢ ()2]. ,G)meanscorrel ation coeffi-
cient, r meanstheresolution coefficientand r [01];
the correlation coefficient between vector x ; of the j —

th schemeand sub-vector g isshown asformula(8)
beow:

min min‘x{; —b,‘+r maxmax‘ﬁ; —b,‘
] I j i

&£(X,,B)=

bl rmaxmaq ) ©
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TABLE 2: Theexpression of normalized matrix

Thecorrelation degreesof X ; withpriority vec-

) Item Column 1 Column 2 Column 3
tor G and that of with sub-vector areasformula(9) Line1 0.01 0.99 0.00
below: Line2 0.19 0.81 0.00
Line3 0.12 0.88 0.00
v(X,.6)=3 0(X,.6) Line4 0.09 091 0.00
E 9 Line5 0.12 0.88 0.00
v(X,,B)=3 w0¢&(X,,B) © Line6 0.16 0.84 0.00
= Line?7 0.00 0.89 0.11
Line8 0.00 1.00 0.00
P Line9 0.00 0.97 0.03
M ildin

odel building Line10 0.00 0.77 0.23
v; : . Line11 0.06 0.94 0.00

Supposethevector X . of the | -th solution belon .
b J J B Line12 0.40 0.60 0.00
to priority vector G , and thenisto subordinatesub-  Line13 0.66 0.00 0.34
o . Line14 0.03 0.97 0.00
vectorsby, g by (1— u, ) andtheobjectivefunctionof | ine1s 0.34 0.66 0.00
formula(10) isproposed: Line 16 0.35 0.65 0.00
. o R Line17 0.19 0.81 0.00
(@ =¥ fe-v v e b v LET (10 jpers 0.03 0.97 0.00
Theoptimd solutionvector of Formula(10)isshown ~ Line 19 0.00 0.94 0.06
asformula(11) below: Line 20 0.00 0.58 0.42
o ( ) 1 Line21 0.00 0.45 0.55
U=, Uy, Uy, I Linex 0.00 061 0.39
If wewant toknow theoptimal solutionu, ,itneeds ~ Line23 0.00 0.62 0.38
" Line24 0.00 0.57 0.43

of (a . . -
tomeet, -0, andthentheexpressionof u;isshown ~ Line2 0.00 0.87 0.13
. Line 26 0.00 0.23 0.77

informula(12) asfollows: . -
Deter mineof priority vector and sub-vector

1, > 04(%,.6) According to formula (5) determine the priority
4 Zahf %,.6) 12 vector G and the sub-vector g, asshowninthefor-
mula(13) between:
RESULTANALYSIS 88 H
Thedetermination of normalized matrix §§§
Thenormalized matrix can be obtained after pro- roo

0.97

cessingthedatain TABLE 1 accordingto formula(4). o7
Sincethe matrix expression e ementsafter normaliza oot

0.60

tionaretoo many, they arepresented intabular formas . o 6e
showninTABLE 2. 066
0.65
Thedeter mination of weight vector matrix o (13)

0.94

Theweight vector matrix can beobtained after pro- 058
cessingthedatain TABLE 1 accordingto formula(6). 058

0.61

Sincethe matrix elementsaretoo many, they are pre- 062

0.57

sented intabular form asshownin TABLE 3. 087

0.77]
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TABLE 3: Theexpresson of weight vector matrix

Item Column 1 Column 2 Column 3
Linel 0.26 0.33 0.41
Line2 0.27 0.32 0.42
Line3 0.26 0.32 0.42
Line4 0.26 0.33 0.41
Line5 0.21 0.32 0.47
Line6 0.18 0.30 0.52
Line7 0.25 0.34 0.41
Line8 0.26 0.33 0.40
Line9 0.23 0.34 0.43
Line 10 0.26 0.35 0.39
Line11 0.30 0.33 0.37
Line12 0.32 0.32 0.36
Line 13 0.34 0.32 0.34
Line14 0.29 0.33 0.37
Line 15 0.27 0.30 0.42
Line 16 0.25 0.29 0.46
Line 17 0.26 0.32 0.42
Line 18 0.30 0.33 0.36
Line 19 0.25 0.34 0.41
Line20 0.29 0.35 0.36
Line21 0.24 0.38 0.37
Line22 0.14 0.41 0.45
Line 23 0.26 0.36 0.38
Line24 0.27 0.36 0.37
Line25 0.24 0.34 0.41
Line 26 0.24 0.40 0.35
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Solving of correlation degree

Usethe 26 uppercaselettersto represent the clas-
sification in Table 1, such as: use A to represent the
gross added value of sportsindustry, use B to repre-
sent thegross added va ue of sports organization man-
agement activities, use C to represent the gross added
va ueof sportsvenues management activities, useD to
represent the grossadded va ue of sportsfitnesslesure
activities, use Z to represent the gross added val ue of
thetertiary industry, and so on, the associ ation degree
between the sportsindustry and related industriesis
showninFigurel.

Can bedrawn from Figure 1 that the descending
order of the associ ation degree between gross output
vaueof other industriesand sportsindustry are: A<—
Y<—S<— R<— N<— K<—|<—H<—G<—F<—
E<—D<—C<—Q<—B<—I)—M<—P<—0O<—
W<—V<—L <—T<—X<—U<—Z. Amongthemthe
correlation coefficient above 0.95 arethe gross added
vaueof sportsorgani zation management activities, the
gross added value of sports venues management ac-
tivities, thegross added val ue of sportsfitnessleisure
activities, thegrossadded va ue of sportsintermediary
activities, thegross added val ue of sportstraining ac-
tivities, thegrossadded va ue of sportslottery, thegross
added value of sports goods manufactures, the gross
added value of sports goods sales, the gross added
value of sportsvenues buildings, thegross employee

El .4 s T v w

Figurel: Theassociation degreebetween sportsindustry and related industries
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growth, the gross employee growth, the employee
growth of sports|ottery, the employeegrowth of sports
goods manufactures, the employee growth of sports
goods salesand the empl oyee growth of sportsgoods
sales. Thecorrelation coefficient inthe 0.85-0.87 in-
cludestheemployee growth of sportsintermediary ac-
tivities, theemployee growth of sportstraining activities
and the empl oyee growth of sports venues manage-
ment activities. The correlation coefficient inthe 0.68-
0.79includesthegross added value of the primary in-
dustry, the gross added val ue of the secondary indus-
try, the gross added value of industry, the employee
growth of sportsvenues buildingsand theemployee
growth of sportsorganization management activities.
Thecorrel ation coefficient below 0.4 isthegrossadded
vaueof thetertiary industry and thegrossadded va ue.

CONCLUSIONS

The establishment of comprehensive evaluation
model well generate amore accuratereferencevector;
the industry that has a strong correlation with gross
added valueof sportsindustryisY, S,R,N, K, I, H, G
FE,D,C,Q,B,J; theindustry that hasaweak corre-
lation with grossadded value of sportsindustry isU, Z;

————, FyurL PAPER

Thisarticle obtained the associ ation degree val ue be-
tween therelated industries, which canwell clear and
definitethe association extent between variousindus-
tries.
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