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ABSTRACT

KEYWORDS

With Chinese sports rapidly development, sports product market
competitivenessisalso constantly improving, to objective and reasonable
evaluate market competitiveness, it needs to construct sports product
market competitiveness comprehensive evaluation system, the paper uses
analytic hierarchy process method, it makes analysis of sports market
competitiveness affected brand loyalty, transmission capacity, price ability,
quality capacity these four aspects, and builds solving weight coefficient
model, in addition it appliesfuzzy mathematicsto establish comprehensive
evaluation, in order to more clearly present model scientificity, the people
takes Chinese super league (cs), Chinese volleyball association(cva),
Chinese basketball association(cBa) three main associations product
competitiveness as examples, and finaly it gets three main associations
sports product competitiveness respective features, which points out
orientations for future researching on sports product market
competitiveness. © 2014 Trade Sciencelnc. - INDIA
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INTRODUCTION

Since Chinaentering into opening up and reform,
especidly the 11" Third Plenary Session successhold-
ing, chairman Xi Jin-Ping put forward further deepre-
forming, Chineseall industriesarerapidly developing,
from which sportsproduct market competitivenessis
moreintense, 0 toimproveitscompetitiveness, it should
establish aset of completely comprehensiveevauation
Sysem.

Regarding sports product market competitiveness
researches, many peoplehave made contributions, such
as. Zhou Bo discussed core competitivenesssportsin-
dustriesbasic principlein sportsindustries core com-

petitiveness, and madecomprehensiveandysisandre-
search on Germany, Italy and Americaaswell asother
multiplecountries’ sportscore competitiveness, finaly
it got that establishing correct val uethought wasfunda:
mental method of sportsindustries core competitive-
ness; MaCheng Shun analyzed Chinese sports prod-
uct, analyzed influencefactorsand established reason-
ableeva uation system, which provided concrete meth-
odsfor theresearch.

The paper ison the basis of previousresearch, it
makes deegp analysi sand researches on sports product
market competitiveness, usesanalytic hierarchy pro-
cess method to define weight, and appliesfuzzy math-
ematics method to make comprehensive evaluation,
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which providesplatform for futuredevel opment inthe
fidd.

SPORTSPRODUCT COMPETITIVENESS
EVALUATION SYSTEM MODEL

Select reasonable indicators for evaluation sys-
tem construction

With Chinese Olympic Gamessuccesshogting, rela
tive sports product market competitivenessindicators
area so changing, combineswith Chineseand foreign
aswell asexpertsrelative experiences, we defineto
evauatefrom brand loyalty, transmission capacity, price
ability and quaity capacity thesefour aspects, and set
them asfirst grade evaluation indicators, and for sec-
ond gradeindicators selection, the paper adopts Dl phi
method, itsprocessisasfollowing Figurel show:

To define second grade indicators, the paper se-
lectslarger recognition degreeindicatorsto make ques-
tionnairesurvey, after definingit adoptsLikert grade
eva uation method to optimize, after two timesscreen-
ing, the paper gets best indicator result, asfollowing
TABLE 1 show:

By twi ce screening, we define nine second grade
indicatorsin abovetablet that defined accordingly by
relaive sports product market competitivenesseva ua
tionindicators.

The paper sorts and concludes on above indica-
tors, by applying anaytic hierarchy processmethod, it
definessports product market competitivenessweights,
so that providestheoretica guiding for better measur-

Expert Advisory Index System

Y

The importance of indicators to determine the level of experts

h 4

The vse of expert evaluation method to caleulate the weight score

A 4

Output expert weights

Figurel: Expertsweighting model framework map design
ideas

TABLE 1: Sportsproduct competitivenessindicator table

Target layer

Criterion layer

Project layer

Brand loyalty (T,)

Consumer pleasure (K, )
Consumer repeat purchase behavior (K ,)
Consumer repeat purchase trend (K ;)

Competition competitive level (K,;)

Product quality capacity (T,)

Sports product market competitiveness (U )

Competition attraction (K, )

Ticket reputation (K, )

Transmission impact (T;)

Ticket popularity (K,)

Popularity (K,;)

Product price ability (T,)

Ticket price authorization (K, )
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ing sports product competitiveness, its construction
analytic hierarchy processstructural model asabove
TABLE 1 show.

Congtruct judgment matrix

For abovecriterion layer’sthreekindsof indicators, it
makes meti culous comparison of thetwo’srelativeim-
portance to construct judgment matrix. Such as.

TakeT,,T; to makeimportant comparison, the struc-

tureisusing b; to express, and then all factors after
comparing can get judgment matrixy . Itsexpression
isasfollowing.

bn blz blj
T L
b. b b.

Informula, b, thetwo compared importance uses

quantized value to express,usesl—9 number to de-
scribe, number representativemeaningisasfollowing
TABLE 2 show:

According to above method, we construct first and
second gradejudgment matrix, in addition, wedsore-
spectively implement single hierarchical arrangement

TABLE 2: 1—9 scalemeaning

Scale Meaning
1 Indicates two factors have equal importance by comparing
3 Indicates the former is dightly more important than the later by comparing two factors
5 Indicates the former is more important than the later by comparing two factors
7 Indicates the former is relatively more important than the later by comparing two factors
9 Indicates the former is extremely more important than the later by comparing two factors
Even number  Represents importance is between two odd numbers
Reciprocal Represents factors positive and negative comparison order

work, corresponding result isasfollowing TABLE 3
show:

For above process, meanwhileit al so draws sec-
ond grade indicators judgment matrix, asfollowing
TABLE4 show:

Weight vector calculation

Accordingtofirst gradeindicator’sjudgment ma:
trix vector, carry out normdizationwithit; solvethesum
and then makenormélization, thenit can get weight vec-

TABLE 3: First gradeindicator judgment matrix table

U Tl T2 T3 T4
T, 2 3 2 1
T, 1/3 2 1/2 13
T, 1/4 3 2 13
T, 2 3 2 2

tor. According to feature value and feature vector rela
tions, it can solve feature value; itsimplementation
methodisasfollowing:

Firstly, normalizejudgment matrix every column,
itsresultis:

B, =B,/ 30,0, =121) "

Then solvethe sum by lineson judgment matrix
that makesnormalization by column, it can get:

W= 0,0=12m) o
=
TABLE 4: Second gradeindicators’judgment matrix
Tl Kll K12 K13
Ky 1 2 1
Ky, 2 2 1
K 1 12 2
s LBioTechnology
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TABLE5: Rl valuetable

n 1 2 3 4 5

7 8 9 10 11

RI 0 0 0.58 0.90 112

1.24

1.32 141 1.45 1.49 151

— . — T
Above vector W = [V\/l,V\IZ,---,Wn] proceeds

with normélization processng:

=

V_Vi: L (i=12,-,n)

W, ©

M-

J

Then: W=[W _,W.,...,W ]"issolved feature vec-
tor.

According to aboveformula, we can respectively
solvesportsproduct comprehensive assessment andys's
first gradeindicator, second gradeindicator tofirst grade
indicator weight.

Il
UN

Consistency test
To matrix U =(b,j )n*n, if matrix element

meetsh, b, = b, thenmatrixisstraight matrix. Among

them, by; > 0,b, =1/b; . Inorder touseitto caculate

factor weight, it requiresthat matrix inconsistency only
under acceptable conditions. When problemsarerda
tive complicated, we cannot take all factorsinto ac-
count, which causes paired comparison congtruct judg-

TABLE6: Criterion layer indicator weight table

First grade Weight Hierar chical weight
indicator coefficient parameters
T 0.386 0.386
T, 0.098 0.098
T, 0.156 0.156
T, 0.365 0.365

TABLE 7: Second gradeindicator weight coefficient table

Second grade indicator Ky K, K

Weight coefficient 0332 0415 0.265

ment matrix instant, judgment matrix cannot arrive at
idedl state consistency.

Judgment matrix consistency indicator C| , and
judgment matrix congstency raioCR, itscomputetiona
method isasfollowing formulashow:
Amax — N

Cl =—1T
n—1 4)

Amongthem, n represent order number of judg-
ment matrix that isa so the number of compared fac-
tors.

Cl
CR= = (5)
Amongthem, R| represents Random Consistency
Index vd ue,asfollowing TABLE 5show.
WhenCR > 0.1 ,itisthought that judgment matrix
occursincond stency that needsto make adjustment on

TABLE 8: Sportsproduct mar ket competitivenessevalua-
tionindicator weight table

First grade Second grade Compr ehensive
Weight Weight

indicator indicator weight
K 0.256 0112
T 0.355 K, 0.578 0.212
K 0.412 0.151
Ky 0.312 0131

T, 0.389
K., 0.414 0.165
Ks, 0.615 0.097

T, 0.165
Ks 0.390 0.061
Ka 0.312 0.032

T, 0.091
K 0.668 0.059
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judgment matrix again. When CR < 0.1, judgment ma:
trix incong stency iswithin acceptablerange.
Singlehierarchy judgment matrix conformsto con-
sistency requirements by consistency testing; it can be
thought that cal culated wei ght isreasonable. Next step
isdoing combination consistency testing. The paper
selected indicatorsjust go through above processand
then get verification result asfollowing TABLE 6 show:
Due to the paper CR= 0.08 < 0.1, it proves the
paper constructed judgment matrix can passthe test
and meanwhileit aso provesitsweightsreliability.
Inabove TABLE 7, CR=0.046 < 0.1, it proves
the paper constructed judgment matrix can passthe
test and meanwhileit a so provesitsweightsreliability.
Dueto second grade indicators other indicators
don’t conform to operation software requirements, so
the paper carriesout eval uation method, it usesfollow-
ingformula

(First gradeindicator weight)* (second gradeindicator sta-
tistical weight)=(Second grade indicator comprehensive

weight) (6)
By aboveformula, wecan getfollowing TABLE 8:

SPORTSPRODUCT COMPETITIVENESS
COMPREHENSIVE EVALUATION MODEL

In order to objectiveand reasonablescientificevau-
ate competitiveness status, the paper sel ectsto adopt
fuzzy comprehengveeva uation method to makeeva u-
ation, itsprocessisasfollowing show:

Establish evaluated object set:

X={X1,X2,X3}
={\Wl leybal | association, Rrofessiona baskethl |

associ ation, Qhinese super | eague) @
Among them, let target layer to be:
G={A.A.AA}

={ Product price ability, Rroduct quality capacity,

Qnsuner | oyalty , Transmissi on i npact } C)
Then corresponding criterion layer is.

A:{ADAZ‘AS}
:{Attracti on, Gonpetitive |evel , Gonsuner

physi cal and psychol ogi cal pl easure} (9)
A ={AL A}

={ Ticket price recognition degree, ticket price}

(10)

%={A31'A§2}

={ Qonpetition reputation, Qonpetition popularity} (]'1')
A= {Aw A}
={ Qonsuner repeat purchase behavi or
(12)

Qonsuner repeat purchase trend}
In order to moreclearly present merit degree, the
paper definesfivekindsof evaluation degreesthat:

V= {\/1rvzvvzvv4}

={Extrenely disagree, Qiite agree, O sagree, Agree} (13)

EVALUATION MODEL APPLICATIONS

By above theory, it can get sports product com-
petitiveness judgment comprehensive evaluation
method, in order to moreclearly present itsval ues, the

paper sdects Chinesesuper league(CSL) , Chineseval-
leyba| association (CVA) , Chinesebasketba | associa-
tion (CBA) thethree ones asevaluation objects, and

adopt weight arrangement method.
If in onelayer, m piecesof factorsweight calcu-

lationresultis «,,, corresponding consistency indica

TABLE 9: Sportsproduct mar ket competitivenessevalua-
tion indicator scoringtable

Evaluation indicator CsL CVA CBA
Ky 3221 2896 3121
K12 0.862 -0.996 0.041
Kis 3326 2724 2874
Ky, 3645 3123 3141
K22 3.624 3.216 2.563
Ks 3556 2845  3.456
K 3426 2817 3014
Ky, 3895 3298 3679
K 3.748 3214 3112

s LBioTechnology
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tor valuerespectivelyis Cl ., innext layer n pieces

of factorsto a layer calculationweightis S, ,then

inT layer factorstotal arrangement weight isscore
status

m
Wi =Zaiﬁij
=1

By aboveformula, it ca culateseachindicator scor-
ing statusin total evaluation indicatorsasfollowing
TABLE9show:

According to above analytic hierarchy process
theory, we can definethree associations’ product qual -

(14)

ity indicator status, asfollowing TABLE 10 show:

By above TABLE 10, it can get basketball asso-
ciation loyalty has advantagesover footbal | and volley-
bdll.

Regarding sports product transmissionimpact as-
pect status, asfollowing TABLE 11show:

By above TABLE 11, comprehensively, itsfootbal |
andvolleyball reputation agpect isto befurther strength-
ened.

Regarding sportsproduct price statusasfollowing
TABLE 12 show:

By above TABLE 12, we can easily know above
threemain associationspricesarerdatively reasonable.

TABLE 10: Brand loyalty indicator index table

T4 K41 K42
Index Scores Weights Scores Weights Scores Weights
CVA 0.996 2978 0.153 2978 0.153 2978 0.153
CsL 1.314 3.562 0.152 3.562 0.152 3.562 0.152
CBA 1.331 3.569 0.144 3.569 0.144 3.569 0.144
TABLE 11: Transmission impact indicator index table
T3 K31 K32
Index Scores Weights Scores Weights Scores Weights
CVA 0.512 3.523 0.061 3.523 0.061 3.523 0.061
CsL 0.621 2.756 0.061 2.756 0.061 2.756 0.061
CBA 0.574 3.624 0.061 3.624 0.061 3.624 0.061
TABLE 12: Product priceability indicator index table
T2 I‘<21 I‘<22
Index Scores Weights Scores Weights Scores Weights
CVA 0.189 0.042 0.031 0.042 0.031 0.042 0.031
CsL 0.158 -0.996 0.031 -0.996 0.031 -0.996 0.031
CBA 0.223 0.875 0.031 0.875 0.031 0.875 0.031
TABLE 13: Product quality capacity indicator index table
Tl Kll K12 K13
Index Scores Weights Index Scores Weights Index  Scores  Weights  Index
CVA 1223 3.154 0.131 0.396 3.296 0.156 0.545 2814 0.112 0.285
CsL 1.131 3.112 0.131 0.412 3.689 0.156 0.598 2.988 0.112 0.314
CBA 1512 3.789 0.131 0.498 3.957 0.156 0.642 3.498 0.112 0.356

BioTechnologqy — camm—

Hn Tudian Jounual



BTAIJ, 10(5) 2014

Tongren Jiang and Na Liu

1253

Regarding sports product quality aspect status, as
following TABLE 13 show:

By above TABLE 13, wecan get that inthree as-
sociations’ sports product quality and scoring status,
basketball association level islower, and singly from
product quality, football and volleybal | associationsas-
pectsindex isrelative lower, which proves competi-
tivenessisrdativepoor, but from charms, footbd | league

TABLE 14: Chinese CBA, CVA, CSL associ ationsmar ket
competitivenessindex table

————, FyurL PAPER
relaively hasadvantages.

THREE MAINASSOCIATIONS COMPETI-
TIVENESSCOMPREHENSIVE EVALUA-
TION MODEL

Accordingto above process, it can make compre-
hensive evd uation on three main associations, itscom-
putationd formulais:

Y = (Al+ A2+ A3+ Ad)
=0.129A11+ 0.162A12+ 0.103A13+ 0.028A21+ 0.061A22 + 0.064A31+ 0.098A32 +

Indicator Score CVA CSL CBA 0.148A41+ 0.208A42
Accordingto aboveformula, it can get threemain
(Ty) 1657 0892 08% 0967  acqyigtionsfourindi catorscomprehensiveindex, and
divide scoresinto three cases, from which weak: be-
(T2) 2114 0998 1214 1312 |ow3.0,norma: 3.0—3.5,4rong: 3.5—4.5, eachindi-
cator total scoringresultisasfollowing TABLE 14 show:
(Ty) 0.798 0.485 0512 0.568 In order to moreclearly present mutua relations,
the paper drawsbar figure, asfollowing Figure 2 show:
(T,) 0502 0176 0245 0294 By above Figure 2, it can know three main asso-
ciations strong and weak extend in product competi-
Comprehensive index 5 2651 3079 3541 tivenes.
) o
3.5
=
25 BTl 1. 85T
Tz 2 114
= T3 0. T98
T2 0. 502
1.5 B Inde=ex &
1
0.5
)
Cva  CSL CEA
Figure2: Our CBA, CVA, CSL L eague competitivenessindicator sindex table
ciation sports market competitiveness belongsto the
CONCLUSION weekest typei footba | |eague competitivenessindex is

Thepaper usesandytic hierarchy processand fuzzy
mathematics to make comprehensive evaluation on
sports product market competitiveness status, and gets
sports product market competitivenesseva uation sys-
temn, meanwhilecombineswith threemain associations
market competitivenessto anayze, findly it getinthree
mag or competitions, volleybal | associ ation competitive-
nessindex is2.651<3.0, it provesthat volleyball asso-

3.079~ 3.0, it provesthat football |eague sports mar-
ket competitiveness belongsto the normal type; bas-
ketball association (CBA) competitivenessindex is
3.541>3.5, it provesthat basketbal | association sports
market haslarger competitiveness.

REFERENCES

[1] ZhangLin,LiuWei, LinXian-Peng, Zhang Li, Yang

— \'Zfz'o\Ze?cWé:zﬂ?“{Mog



1254

Chinese sports product market competitiveness fuzzy evaluation and analytic

BTAIJ, 10(5) 2014

FULL PAPER o

[2]

[3]

[4]

[5]

BioTechnology — mm—

Yue, Huang Hai-Yan; Statistical Research on the
Sportsand Related Industry of China. China Sport
Science, 28(10), (2008).

ZhangLi, Wang Li-Yuan, Xu Xiao-Juan, Liu Chang;
Sports Industry Statistics and Construction of Re-
lated Systemsin Our Country. Journal of Shanghai
Physical Education Institute, 31(1), 38-43 (2007).
Mei Xiao-Bing, LiuXiang; Rationa Layout of Sports
Industry in Sichuan Province. Journal of Chengdu
Physical Education Institute, 38(9), 12-15 (2012).
Lin Xian-Peng; Research on the Establishment of
the Statistical Indicatorsof Sport Industry in China.
China Sport Science, 20(4), 1-5 (2000).

Luo Le, Zhang Lin, Huang Hai-Yan; Commentary
of Researches on Sports Industry in China during
30-year Reform and Opening. China Sport Science,
32(11), (2012).

[6]

[7]

Dong Feng, Wu Xiang-Zhi, Zhang Lin; Preliminary
Study on Enforcement Process and Effects of
China’s Policy about Sports Service Industry. Jour-
nal of Nanjing Ingtitute of Physical Education, 26(1),
35-41 (2012).

Chen Po; School of Physical Education, Chongging
Normal Uni-versity, Chongging, China. Compara-
tiveAnalysis on Enterprise’s Competitiveness of Re-
giona Sporting Goods Manufacturing in China.
ChinaSport Science and Technology, 46(2), (2010).

Hn Tudian Jounual



