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ABSTRACT

With Chinese economic rapidly development, basketball product
manufacturing industries are also accordingly rapid developing, but its
development is not smooth and steady, as important tertiary industry,
Chinese basketball product manufacturing industries has become important
guaranteeintertiary industry devel opment, the paper evaluates on Chinese
basketball product manufacturing industries on the basis of fuzzy
evaluation system, focuses on sports products manufacturing enterprises
innovation ability, and establishes enterprise innovation modules. By lots
of experiences, it endows on basketball product manufacturing industries
influence factors, and gets innovation ability to realize basketball product
manufacturing industries, as well as calculates each relative proportion.
Therefore we can get in present stage; Chinese basketball product
manufacturing industries innovation ability are still ininitial stage, so the
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system still needs to constant update, perfect and develop.
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INTRODUCTION

In recent years, with NBA being much-touted by
each country basketball enthusiasts, its basketbal | prod-
uct manufacturingindustrieshavea so accordingly been
rapidly developed, and attracted attentions of person
fromadl circlesof society, establish aperfect basketball
product manufacturingindustriesinnovation systemisa
new requirement in basketball relativefieldsrapidly
development under new historical period, sowidely
emphasi shasbeen put on thefuzzy mathematica gppli-
cetion.

Among them, lots of scholars have made efforts,

and got plentiful achievements, which provides benefi-
cia conditionsfor scholarsfromal circlesof society
researching onit, and providesimpetusfor basketball
development. Such as, Wang Ni, she created basket-
bal product manufacturingindustrieseva uation model
based on neural network, and applied multiplelinear
regression method to predict on basketball product
manufacturingindustries, in addition, shea so provided
correct schemesfor improving basketbal product manu-
facturing industries, Wang Guo-Yong adopted docu-
mentsliterature, investigation method, expert interview
method to relative comprehensively andyze basketball
product manufacturing industriessocia vauescontents,
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hethough it had economic values. M ore comprehen-
sive and detailed discussed basketball product manu-
facturingindustriesvd ues, which provided rough frame
for future basketbal | product manufacturing industry
deve opment researching. Zheng Yong and othersmade
research and analysisof “sports products manufactur-
ingindustries” innovation. Meanwhile, therewerea so
lots of scholars had maderel ative degper research on
basketball product manufacturingindustriesother as-
pects. Wang Fang, he proposed basketball product
manufacturing industries development featuresand
evaluation system, from which hisweight was got by
adopting expertsand experiencesaswell asother meth-
odsthat had stronger objectivity; Gui Lin-Sheng, inrla
tivebasketbd | product manufacturingindustriesresearch
data, heindicated that during ninetiesin last century,
Chinesebasketba | product manufacturingindustries
GDPweight still kept huge paceswith relative devel -
oped countries.

The paper on the basis of previous research re-
aults, it analyzesand discussesfuzzy hierarchicd dgo-
rithmsand providestheoretica basisfor it, inaddition,
we should correctly grasp basketbal | product manu-
facturingindugtriesinnovation abilitiesdifferencelevels
by referencing lots of experiences, evaluates sports
manufacturingindustriesinnovation ability frommultiple
aspects, so that builds good foundation for Chinese
basketba | industria development.

FUZZY HIERARCHICALANALYSIS
THEORY’SESTABLISHMENT

Use mathematical method to research and handle
with mathemati cswith fuzzy phenomenonisfuzzy hier-
archica analyss. Nowadays, fuzzy hierarchica analy-
gsgpplication hasdready widespread insocid sciences’
eachfidd, whichfully reflectsitspowerful vitality and
seepageforce. Themodel carries out comprehensive
consideration and research on the premisethat takes
multiplefactorsinto account, realizesrelative reason-
able evaluation effects, so we usefuzzy hierarchical
analyssto eva uate on basketball product manufactur-
ingindustries, itsmethod and stepsareasfollowing:

Atfirg, it should defineeva uation objects, itisindi-
vidual variableaffected by y piecesof factors, andits
factor set is «, which is defined as:
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and
a,(1=223,--,y). Dueto each variableweight isdif-
ferent, defined evaluation grades’ impactsarea so dif-
ferent, weassumethat itsweight allocationis &, , and
b =(bb,,b,,---b,), fromwhich b (i =1,23,--,y)

isformula(2)weight, according to common sense, we

a=(a a,a;, ), regulates

y
knownh >0and B =1, if every factor b contains
i=1

n pieces of sub factors, their factors set
isa; = (&, ,,0 5+, ), then corresponding

weightish = (b .0 ,.b5,---0 ), weight to, ; ishy,

according to common sensg, it is clearb ; > 0and

|,] -
> h,=1 egtablish a evaluation indicator set as:
j=1

9=(9,9,,9;,*,9,) . Corresponding eval uation objects
canbedividedinto s piecesof different grades, here,

weletg, 9,,9;, -+, 9, tobeeachmeritevauationgrade
from hightolow, suchasexcdlent, good, qudified, and
unqualified soon. By matrix compodtiona operating, it
can get itscorresponding volleyball players’ volleybal
performance evaluation results
thatic=bsr = (b.b,,by,-++b,) * (1,1, Ty, )T = (6,C,C4,0+-,b, ), frOM
fuzzy s&t ¢, wecan utilizemaximum grading method to

get adefined evaluation grade. Because H, = {H|} ,

andthen H, find evaluaionresult gradeisk .

BASKETBALL PRODUCT MANUFACTUR-
ING INDUSTRIESCOMPREHENSIVE
EVALUATION

M odel establishment

According to basketbal| product manufacturingin-
dudtriesfeatures, weapply fuzzy mathematica compre-
hensive mode, consider multiplefactorson thiscondi-
tions, toredizetarget layer, it establishesfactor s, judg-
ment set; the paper researches on basketball product
manufacturingindustriesinnovation ability input andin-
novation ability output two main aspects, condructseva u-
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ationindicator systemthat successively dividesas: ex-
cdlent, good, medium, quaified, bad thesefivegrades
to judge, so corresponding set is:

v:{excel lent, good, nedium qualified, bad}:{vl,vz,vz,v4 ), We

letr; tobethe j factorthei remark’spossibility extent.

Construct hierar chical structure

Atfirgtapply hierarchica andysisinto Chinesebas-
ketbdl| product manufacturingindustries’ innovation abil-
ity, establishestarget layer, criterion layer, project layer
relationasTABLE 1 show:

Accordingtotheplan, weestablisheshierarchica
andysisstructurd diagramto further andyzebasketball
product manufacturing industriesinnovation ability hi-
erarchical analysiswholeprocessisasFigure 1 show:

CONSISTENCY TEST

Test hierarchical singlerow model
Wetaketarget testing on aboveindicators:

Amax =N
n-1

In aboveformula, maximum valueisusing 4, to
express, matrix order number usesn toexpress. Among
them, if p| vauegetsbigger, judgment matrix com-
pletely cong stency deviation degreewill bebigger, oth-
erwise, itisonthecontrary.

For judgment matrix A (W1 valueisTABLE 2),
A0 =4.073,Rl =09

_4073-4

DI =

Dl =0.24

DR:E:%:O.027<O.1
Rl 090

Weletr; torepresentimportance qualitative sort-
ing scale, and itsvalueisamong 0, 0.5, 1, and then
make binary comparison onindicator B and B, , the

Setting isindicator importance binary comparison prin-
dple

TABLE 1: Hierarchical structural table

Target layer

Measure layer Criterion layer

the proportion of funding B,

the proportion of R&D funding B,,
the proportion of scientific and technical personnel

remuneration B,

Cultivate innovation
ability

input statusC;

Utilization of scientific and technological achievement

Enterprise B,

Based on Basketball product manufacturing
industries analysis A

Proportion of professional and scientific and technical

personnel B,

Cultivate innovation
ability

New product sales revenue proportion B,

output status C,

The number of independent intellectual property

patents B,

The average proportion of scientific and technical

personnel remuneration B,,
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The The The Utilization New Proportion The The
propottion | proportion proportion | of product of number of | avetage
of imdmg | of R & D of scientific sales profession mdepende | proportion
funding scientific and revamE al and ot of
znd technologic scientific mtelleema | scientific
techmical al md 1 property | and
patsonnel zchisveme tzchnical patents tzchnical
remumetat | ats perzonnel personnel
on Enterprize rEmumeErat

ion

b ) Sporting goods h 4
Put in(%) z g mdus_m' = Cnrput
o innovation .4 b

Figurel: Analysisof China’sbasketball goodsindustry level

If B =B, , then==0.5; is:17,=(0.710.7 0.36 0.36 0.09); after normalization
If B, < B, thenr, =1; 1, =0; is:77,=(0.220.310.220.110.11 0.03)
05 1
IfB;>B , then=0;=1; (2) IncriterionB, " { o 0_5} , 11,0=(10.33), after
(1) At fl rstto cr_lter_l onC, ,_ corr&ppndl ng binary C(_)m- normalization: , =(0.750.25)
parison qualitative sorting matrix that includeseight

(3) Givetarget layer Atocriterionlayer B rdative con-

indicatorsis ditions binary comparison ordered consistency
1 0 05 1 05 1] 05 1
056 05 1 1 1 1 judgment formal matrix:r’—{(') 0_5},77 =(10.33),

105 1 1 1
0 0 05 05 05 after normdization:7 =(0.750.25)

1
0

0 0 0 1 05 1 , . I
o 0 0 0 0 05 (4) Accordingtoabovethreekindsof computationin-

According tothematrix, it solveseachindicator weight: dicators, it can get target layer’s weight £ ,
By =mn*n;(when i=1]j=123456; wheni=2j=12),

[1 0 05 1 05 1]
0505 1 1 1 1 Weight comprehensivesorting vector *scalculation
é 065 0%5 0%5 0%5 Atfirst, calculateall experts provided judgment
o 0o 1 05 1 matrix weight vector. According to multipleexpertspro-
0 0 0 0 05 vided judgment matrix: Bk = (ak;),..,.

Accordingto aboveseps, it establishesweight vec-

tor: Yk ={Y,;, Y, Y+ Y (k=12,---X) , here k repre-

T
O O O -

Combineswith membership function, it listsunder cri-
terion B, conditionsrelative membership vector form

TABLE2: WI value

n 1 2 3 4 5 6 7 8 9 10 11
Wi 0 0 0.57 0.92 11 1.25 133 1.40 1.44 147 1.58
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sents one expert from them, x represent the total
amount of experts, | representsoneindicator inatar-
get layer, n istotal amount of atarget |ayer.

Then, calculate weight vector geometric average

number, accordingtoformula Y'j = ,fY,, xY,, xkxY,, , from

which W'jis x expertsonetarget layer oneindicator

endowed weight value’sgeometric averagevaue. Go

ahead with normalization processing, according to for-
Y'f

mula Zn:Y'f , informulageometric averagevaue

handled weight after normalizationisusing Y' j toex-
press, anditisonetarget layer j indicator’sweight, soit
gets Y j weight, sothat getsthelayer total sortingtable,

asTABLE3:

By above TABLE 3, wecan get that toredlize bas-
ketba | manufacturing industriesinnovation ability, in-
novation ability input and innovation ability output pro-
portions should be 0.65and 0.35, but make compari-
son on current basketball manufacturing industriesin-
novation ability input and output statusisnot going very
well. Therefore, to Chinese basketbal | manufacturing

TABLE 3: Hierarchical total sortingtable

Cy C, B hierarchical
065 0.35 Total sorting result

B, 0.23 0.18

B, 0.30 0.22(max )

B, 0.24 0.18

B 0.09 0.06

B 0.12 0.09

B 0.02 0.01(min)

B, 0.75 0.18

B,, 0.25 0.07
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industries’ enterprises, they should enlarge basketball
product manufacturingindustries’ average proportion
of scientific andtechnical personnd remuneration, pro-
portion of professiona and scientific and technical per-
sonnel, proportion of new product salesrevenue, pro-
portion of funding, proportion of R& D funding, pro-
portion of scientific and technica personnd remunera-
tionandutilization of scientificandtechnol ogicd achieve-
ments Enterpriseaswell asother factors proportions.

CONCLUSIONS

(1) The paper makesinvestigation on Chinese basket-
ball product manufacturing industriesinnovation
ability devel opment environment, exploresitsex-
isting problems, by constructing fuzzy comprehen-
siveevd uation system, focuses on basketba | prod-
uct manufacturing industries’ innovation ability, and
establishesenterprisesinnovation ability modul es.

(2)According to themode most important part weight
allocation, only according to different basketball
product manufacturingindustries’ reativeweights,
it can comprehensive eval uate different basketball
product manufacturingindudries’ existing problems,
themode hasuniversdlities.

(3)Basketbd | product manufacturingindustry compre-
hensive evaluation modeisaffected by lots of fac-
tors, wemakeuse of fuzzy mathematica methodto
comprehensveeva uateandindicateit hasobvious
advantages, inaddition, themodd carriesout theo-
retical construction and judgment from basketball
product manufacturing eva uation theory and prac-
tices, it hasscientificity, which can provideguiding
opinionsfor basketbal | product manufacturingin-
dustriesdevelopment in China

(4) By final hierarchical total sorting, we can get our
basketba | product manufacturing to proportion of
funding, proportion of R& D funding, proportion of
scientificand technica personne remuneration, uti-
lization of scientificand technological achievements
Enterprise, proportion of new product salesrev-
enue, proportion of professional and scientific and
technical personnel aswell asother relative pro-
portions, al of them should be properly increased,
so that Chinese basketball product can develop
towardshigher level.
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