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ABSTRACT KEYWORDS
The sports industry is a wide range industry with strong relevance. Its Grey correlation;
research methods conclude analytic hierarchy process, fuzzy The sports industry;
comprehensive analysis, Delphi method and other qualitative analysis GNP,

method. Thereisacertain degree of subjectivity, and it cannot accurately Collaborative relationship.
explore the substantive law of the sportsindustry. In this paper, from the
linkage angle between the industries to study the coordinated
development of the sports industry and other related industries, and use
the gray correlation effects analysis method to conduct global and
systematic analysis on the GNP statistics datain 2000-2009, research the
correlation between sports industry and other industries, provides data

basis for the development of the sportsindustry, and provide areference

and analysis theory for the joint development of related careers.
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INTRODUCTION

Sportseconomy departuresfrom two angles: the
production and management mix mass sportslifeand
the associ ated economicbehaviour organically together
to devel op asaspecid industry. Therdative sportsin-
dustry isaindustry that providesawiderange of sports
servicesfor thewhole community intheform of activi-
ties, isthegenera term of the sports serviceindustry.
Sportsindustry development isinseparablefrom the
support of thenationa economy of other indudtries; the
development of other industrieswill aso bedriven by
the sportsindustry. Sportsindustry isknown asthe“sun-
riseindustry”, compared to other industriesin the na-
tiona economy, it hasthe potentid for sustainable de-

velopment and haslinkageroleto other industry, and it
can drivethe devel opment of tourism, commerce, ad-
vertisng, manufacturing, services, communicationindus-
try, informationindustry and thefinancid industry. From
thenumber of employeesin theinternationa sportsin-
dustry, in 1990, practitioners the British sports and
sportsindustry reach nearly 50 million people, more
than practitionersin agriculture; the number of employ-
eesin leisure services of Germany is more than 300
million people, an annual turnover up to 400 billion
marks, sportsplay animportant roleinthiswiderange
of industries; Los Angeles Olympic Games created
employment opportunitiesfor 2.5 million peoplefor the
city of LosAngeles; Seoul Olympicsprovided employ-
ment opportunitiesfor 3.4 million people AtlantaOlym-
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pic Gamesbrought 7.7 million jobsto the state; 2008
Beljing Olympic Games had an increase of nearly
100,000 jobsin Beijing. The development of China’s
national economy cannot be separated fromthedriver
of sportsindustry, whilevariousother industriesshould
also provide support and spacefor the sportsindustry.

Onthebasisof previous studies, this paper uses
thegrey correlation anaysisto research the collabora-
tive rel ationship between the sportsindustry and other
industries, reved stheinherent law of the sportsindus-
try development, in order to provideatheoretical basis
for thedevel opment of sportsindustry in China

RESEARCH OBJECTAND METHOD

Resear ch obj ect

This paper takes the gross added value of GNP,
thegrossadded va ue of the primary industry, thegross
added valueof the secondary industry, thegrossadded
vaueof thetertiary industry and thegross added value
of sportsindustry from 2006 to 2009 in Chinaasthe
research objects.

Dataisderived fromthe Nationa Bureau of Statis-
tics (http://www.stats.gov.cn/tjsj/ndsj/2012/
indexce.htm).

GNP added value of gross added value of gross
value added gross value added of grossvalue added

Resear ch method

1) Document literature method: the paper download-
ing through thefull-text journa database of CNKI
and Baidu library, has made adequate preparations
for thetheory correctness and accuracy of thecal-
culationinthispaper.

2) Greycorrdationandyssmethod: Determinetheref-
erence sequence and comparative sequence and
then cal culate the correl ation coefficient, aborate
thedevelopment direction of the sportsindustry by
reveding thecorrel aion degree of thedatachanges
between the sportsindustry and other industries.

GREY CORRELATIONANALYSISMETHOD

Socid systems, economic systems, agricultura sys-
tems, ecosystems and other abstract systemscontaina
variety of factors. Among thesefactorswhich arethe
main and which secondary, which impact bigger and
which impact smaller, which needsto be suppressed
and which need development, whichispotential and
whichisobvious, theseareall the contents of factors
analysis. Onthebasisof theregression analysisusing
gray system theory, we adopt correlation anaysis
method for system analysis. Asadevel oping and chang-
ing system, the correl ation degreeanalysisisactualy a
quantitative analysis of devel opment trend inthedy-

TABLE 1: 4years’ datalist of thesportsindustry and related industries

The gr oss added The gross added The gross added The gross add_ed The gross added
Y ear value of GNP _value (_)f the value o_f the value_of thetertiary val_ue of sports
primary industry secondary industry industry industry
2006 31377.056979 1620 16121.447797 13635.609183 982.89
2007 49495.879904 4587 22111.816459 22797.063445 1265.23
2008 48235.121243 5075 23172.081958 19988.039285 1554.97
2009 26857.385495 1524 8635.3365727 16698.048922 2100

Note: The unit of the added of value output value is one hundred million yuan

namic process, isthe quantitative comparativeanayss
of thedevel opment trend.

Correlation analysis method first needs datapro-
ng, processing methodincluding: datacolumnsrep-
resentation of theoriginal dataand correlation coeffi-
cientcaculation.

Representation of thedata columns
Corrdation anaysisneedsto specify thereference
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sequence; thereference sequenceisusudly referred to
asx, . Thevaueof thefirst timeisdenoted asx, (1), the
vaueof the second timeisdenoted asx,(2), thevaueof
thek-thtimeisdenoted asx,(k), and thereforethe math-
ematical expression of thereference sequenceisshown
informula(1):
% =[%@) %) - (0] (1)
Thecomparativecolumnsin corrdationandyssare
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usually referredtoas x;, x,,- -+, X, , and itsexpression
formisshowninformula(2) smilar tothereference
sequencex, :

x1=[x1(1) x1(2)

“bo@) x@) )
% =[@ %@ -~ %0

Suppose X, ={x,(k)}i e, .k e @, the compara-
tivesaquence X, indicatesthat the j -th participating units
inthesystem s . Establishthe evaluation matrixv and
normalized eval uation augmented matrix X , combining

withthe reference sequencev, , and the eval uation ma-

trix and normalized eval uation augmented matrix are
showninformula(3):

x,(n)]
@

Vo Ve 0 Vo
n Voo oo n

Vyu Vyp 0V,

3

Vi1 m2 T mn

Informula(3)v, = x,(j).
Corréation coefficient calculation method

Thecorrelation coefficient isdefined asthetight-
nessof two comparative sequences at aparticular mo-
ment, for example at time4,(min),
&(x,(k), x, (k))= 1 the correlation coefficient isthe big-
gest, whilea time4,, (max), £(x,(k), x, (k))=0, thecor-
relation coefficient isthesmallest, anditschangerange

is0 < &(x,(k),x, (k))< 1. For areferencedatacolumn x,

thereare several comparative columns, which can be
denoted by the difference of each comparative curve
and reference curveat each point (time) intheformula

D:
min(4 (min))+ ¢ max(4 (max))
& 00=  G x ] € mav(a (ma) @
Intheformula(4), & (k) meanstherelative differ-
ence of the comparison curve x, with reference curve
x, & moment k , known asthe correl ation coefficient
of x, tox,atimek . ¢ istheresolution coefficient be-

tween 0 and 1, in generd, the greater the resolution
coefficient, thegreater the resol ution; thesmaller the
resolution coefficient, the smaller the resolution,
¢ =05istakeninthisarticle Whereintheexpression

of min(4 (min)), max(4 (max))isshownintheformula
(5) below:

min( 4, (min)) = min{min|x, (k) x, (k)|
max(4 (max))= miax(m:';\x|x0(k)—xi(k)|) ©)

Correlation degreevector calculation

The correlation degreeisrelated withthereference
sequencex, , thecomparative sequence x, , the convert-
ing method of original data, the data column length
N andresolution¢ , and thecad culation method of cor-
relation degreeisshowninformula(6) below:

(%) =7 280 ) () ©

Intheformula(6) &(x,,x, ) denotesthecorrelation
degree of the sub-sequence and the base sequence N
denotes the step degree of the two comparative se-
quences. Thematrix form of correlaion degreeisshown
informula(7):

r r

r

11

R=&(x,x)=|

\Y

11 11

1 11

()

m Vm2 7 Vi

Ther inFormula(7) indicatesthecorreation de-
greematrix.

ANALYSISOFRESULTS

Data analysisof GNP

Thechangetrend of GNP datacharacteristicswith
yearisshowninFigurel:

Theupper curvein Figure 1 showsthe changetrends
of GNP, themiddle curvein Figure 1 showsthetrend
graph of theadded va ue, the curvebelow in Figure 1
showsthetrend graph of growth rate. We can seefrom
Figurelthat GNPisraising, but theadded vauehasa
downward trend in 2007, the growth rateis the per-
centage of theadded value compared tolast year inthe
tota vaueof last year, thechange of thevalueisinthe
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fluctuations. Beforeyear 2007 it hasan increasingtrend
but after 2007 it hassignificant decreasingtrend. Inthe
10 yearsfrom 2000 to 2009, the absoluteva ue of the
grossnationa product has continuously increased, but
the changerateof theincreasingisinvolatility witha

downward trend after 2007.
TABLE 2: List of GNPin 2000-2009
The added Rate of
Y ear GNP value of GNP increase
2000 99214.6 9537.5 10.6%
2001 109655.2 10440.6 10.5%
2002 120332.7 10677.5 9.7%
2003 135822.8 15490.1 12.9%
2004 159878.3 24055.5 17.7%
2005 184937.4 25059.1 15.7%
2006 216314.4 31377 17.0%
2007 265810.3 49495.9 22.9%
2008 314045.4 48235.1 18.1%
2009 340902.8 26857.4 8.6%
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Figurel: Thechangetrendsof GNPover Year

TABLE 3: Thetotal output valuelist of primaryindustry in

Thedataanalysisof primary industry output value

The changetrend of the datacharacteristicsof the
primary industry output with theyear isshowninFigure
2

~ 2000

Figure2: Thechangetrendsof the primary industry over
year

Theupper curvein Fgure2 showsthechangetrends
of thetota vaueof primary industry, themiddlecurve
in Figure 2 showsthetrend graph of the added va ue,
the curve below in Figure 2 showsthetrend graph of
growth rate. From Figure 2 we can seethat the GNP of
primary industry iscontinuoudy rigng, relatively increase
slowly in 2001-2003, and theincreasein 2006-2008
isrelatively large; the added valuein 2004 and 2008
hasthe maximum absolute value, thegrowth rateisthe
percentage of the added value comparedtolast year in
thetotal valueof last year, thevolatility of thevalueis
bigbut itisbasicaly cons stent with the changetrend of
theadded vaues.

TABLE4: Thetotal output valueligt of thesecondary industry
in 2000-2009

Year GNP The added value of _Rate of
GNP increase
2000 45555.9 4522.3 11.0%
2001 49512.3 3956.4 8.7%
2002 53896.8 4384.5 8.9%
2003 62436.3 8539.5 15.8%
2004 73904.3 11468 18.4%
2005 87598.1 13693.8 18.5%
2006 103719.5 16121.4 18.4%
2007 125831.4 22111.9 21.3%
2008 149003.4 23172 18.4%
2009 157638.8 8635.4 5.8%

2000-2009
Thetotal The added value
output value of of primary Rate of

Y ear . . .

primary industry for the  increase

industry year
2000 14944.7 174.7 1.2%
2001 15781.3 836.6 5.6%
2002 16537.0 755.7 4.8%
2003 17381.7 844.7 5.1%
2004 21412.7 4031 23.2%
2005 22420.0 1007.3 4.7%
2006 24040.0 1620 7.2%
2007 28627.0 4587 19.1%
2008 33702.0 5075 17.7%
2009 35226.0 1524 4.5%

Thedataanalysisof thesecondary industry total
output value

The changetrend of the datacharacteristics of the
secondary industry output withtheyear isshowninFig-
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Figure3: Thechangetrendssecondary industry over year

Theupper curvein Fgure 3showsthechangetrends
of thetotal valueof secondary industry, themiddlecurve
in Figure 3 showsthetrend graph of theadded val ue,
the curve below in Figure 3 showsthetrend graph of
growth rate. From Figure 3 we can see that the total
value of the second industry isrising, thegrowth rate
has gradually increased before 2008, the added value
hasadownward trend in 2008; the growth rateisthe
percentage of theadded value comparedtolast year in
thetotal value of |ast year, the change of thevaluein
volatilityisnot big, basically intheincreasing trend be-
foreyear 2007, and in thedownward trend after 2007.

TABLE 5: Thetotal value list of the tertiary industry in
2000-2009

Year GNP The added value of .Rate of

GNP increase
2000 38714.0 4840.6 14.29%
2001 44361.6 5647.6 14.59%
2002 49898.9 5537.3 12.48%
2003 56004.7 6105.8 12.24%
2004 64561.3 8556.6 15.28%
2005 74919.3 10358 16.04%
2006 88554.9 13635.6 18.20%
2007 111351.9 22797 25.74%
2008 131340.0 19988.1 17.95%
2009 148038.0 16698 12.71%

The data analysis of the tertiary industry total
value

The changetrend of GNP datacharacteristicsover

year isshowninFigure4:
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Figure4: Thechangetrendsof thetertiary industry total
valueover year

The upper curve in Figure 4 shows the change
trendsof thetotd vaueof primary industry, themiddle
curvein Figure4 showsthetrend graph of the added
value, the curve below in Figure 4 shows the trend
graph of growth rate. From Figure 4, we can seethat
thetota vaueof primary industry isrising, the added
value magnitude after 2006 hasincreased, the change
trends of growth rate and added value is basically
unanimous.

Thecorrelation degree analysis of the sportsin-
dustry and related industries

ThroughthedataanalysisinTABLE 1, 2, 3,4,5
and theformulaof correlation andys smethod, you can
usetheMatlab softwareto solvethecorrd ation degree
matrix of the sports-related industries.

When theresolution is 0.5, the correl ation coeffi-
cient matrix isshowninformula(8):

1.0000]
1.0000
1,0000
1.0000| ©
1.0000

[ 0.333
0.7146
0.9487
0.4926

| 0.333

0.4009
0.3333
0.3670
0.3504
0.4289

0.5061
0.3462
0.3333
0.3333
0.6199

E=e,(k)=

The correlation degree between the sportsindustry
and thegross national product, the primary industry,
the secondary industry and thetertiary industry isshown
inequation (9):
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0.5645
0.4903
R= X )=
.f(XO X') 0.4278 9)
0.8858

Seen fromformula(9), the correlation degree be-
tween the sportsindustry and thetertiary industry isthe
biggest, followed by GNP, and the correl ation degree
withthe secondary industry istheminimum.

CONCLUSIONS

Thecorrelation degreeanalysiswell revea sthere-
|ationship between the sportsindustry and other indus-
tries; sportsindustry itself isakind of tertiary industry,
and it showsthefeasibility of the correlation degree
andysisfromtheactua stuation; thechangerateof the
GNP continuously reduce, but the added value of the
sportsindustry continuesto increase, which showsthat
the sportsindustry trendsto becomedominant in GNP,
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