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ABSTRACT

The paper makes evaluation on Chinese sports goods manufacturing
independent innovation on the basis of fuzzy evaluation system, considers
sports goods manufacturing scientific and technological achievements
use rate, number of independent intellectual property rights patent
licensing, research and devel opment fund input proportion of salesrevenue,
enterprise development fund proportion of sales revenue, scientific and
technical staff proportion of number of enterprise staff, scientific and
technical personnel reward proportion of staff reward as well as other
factors. The paper investigates current Chinese sports goods
manufacturing independent innovation development environment, and
looks for enterprises existing problems in independent creation, by
constructing fuzzy comprehensive evaluation, focuses on sports goods
manufacturing enterprises independent innovation, it establishes
enterprises independent innovation module. Establish AHP system, and
by lots of experiences, make empowerment to enterprises independent
innovation influence factors, it gets that independent innovation input
and independent innovation output proportions should be respectively
0.75and 0.25 so asto realize enterprisesindependent innovation. Therefore
Chinese sports manufacturing independent innovation capacity is still in
the preliminary stage, the system is also not perfect.
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INTRODUCTION tific, unified management, all walksof lifehasn’t yet

formed into organic combination.

With Chinese economy increasing, proportion of
tertiary industry has become bigger and bigger, Chi-
nese sports goods manufacturing isal so accordingly
rapid devel oping, but itsdevel opment isnot smooth, as
important tertiary industry, sportsgoods manufacturing
hasbecomeimportant guarantee of sportsindustry, how-
ever, Chinese sports manufacturing still lacksof scien-

Sportsindustry isgenuinesunriseindudry, itindudes
sportsmaterial industry and spiritual industry, asone
part of national economy, sportsindustry focuseson
market efficiency, pursueseconomic efficiency. But dif-
ferent from other industries, sportsindustry hasfeatures
asimproving resident qualities, developing productive
forces, redizing individua and national comprehensive
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devel opment. Independent innovationis advantageous
support of nation’seconomy;, it propelstointellectua
property rightsforming, isan important path to pro-
mote Chineseindependent innovati on capacity and en-
terprises competitiveness. In opening era, sports manu-
facturing independent innovation, however, itincludes
multiplefactors.

Expect establish excellent modd to makeanalysis
of Chinese sportsmanufacturingisakind of hugeand
complicated project. We should reference lots of ex-
periences, correctly seize sports manufacturing inde-
pendent innovation capacities differences, and make
eval uation on sports manufacturing independent inno-
vation from multipleaspects.

FUZZY MATHEMATICSMETHOD MODEL
ESTABLISHMENTS

Perfor mance evaluation system establishment

Performanceindicator refersto evaluated objects
property indicator, by performanceindicator, evalua-
tion objectswill haveintuitive, detailed expression; by
theseindicatorsdescription, it can indirectly describe
system, the paper based on Chinese sports goods
manufacturing independent innovation capacity, |looks
for performanceindicators, and established indepen-
dent innovation module, asFigure 1 show.

Fuzzy evaluation model establishment

Thispaper adoptsfuzzy comprehensiveevauation,
it consdersmultiplefactorsonthat condition, toreglize
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objectivelayer, and it establishesfactor set, judgment
set. The paper makesresearch from independent inno-
vaioninput, independent innovation output thetwoman
agpects, and constructseva uationindicator system. Set
performance measuring indicator system evaluation set
U and selectionrankingdomain V.

Apply themethod, establish eval uation set:

U={u,U,
Ul = {Ull’UIZ’Ul3’U14’U15’U16}

U,= {U21'U22}

Accordingto generd evaluation system, define se-
lectionranking domain:
V ={V,V,,V,,V,,V,}

={excel l ent , good , nedium, qualified, bad}

The paper based on andytic hierarchy processana-
lyzes Chinese sportsgoods manufacturing independent
innovation. Establish objectivelayer, criterion layer,
project layer relations.

Objectivelayer: Chinese sports goods manufac-
turing independent innovation evauation A .

Criterion layer: Independent innovation input sta-
tus B, , independent innovation output status B,

Project layer: Current enterprises scientific and
technologica achievementsuserateC,, , number of in-
dependent intellectua property rightspatent licensing
C,,, R&D fundinput proportion of salesrevenue C;,
enterprise development fund proportion of salesrev-
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enueC,,,

eachkind of scientificandtechnical staff pro-
portion of number of enterprisestaff C,;, scientificand
technical personnel reward and enterprise staff aver-
agereward proportionsC .

New productssaesrevenueproportionsof al prod-
uctssalesrevenueC,, , scientificandtechnical person-
nel reward and enterprise staff average reward pro-
portions C,, , it getshierarchical structure, assTABLE

1 show.Accordingto TABLE 1, it establishesanaytic
hierarchy process chart as Figure 2 show.

Hierarchical singlearrangement and consistency
test
-n

max

n-1

Use consistency indicator to test: Cl =

Amongthem, 4., iscomparisonmetrix maximumfea-

turevaue, niscomparison matrix order. C| vauegets
smaller, judgment matrix will get closer to completely
congstent. Onthecontrary, judgment matrix completely
cons stency deviation degreegetsbigger. Among them,
Rl valueisasTABLE 2 show.

(1) Forjudgmentmatrix o, A” _ =4.073,Rl =0.9

Cl = % =0.24
4-1
r=SL 0024 o701
RI 0.90

It shows a inconsistent degreewithin tolerance,
now it can use feature vector instead of weight vector.

Fuzzy consistency judgment matrix construction
By indicator(criterion) importance binary compari-

TABLE 1: Hierarchical structure

Objective layer

Criterion layer

Project layer

Independent innovation

input status B,

Chinese sports goods manufacturing
independent innovation evaluation A

Independent innovation

output status B,

Current enterprises scientific and technological
achievementsuserate C,;
number of independent intellectual property

rights patent licensing C,,

R&D fund input proportion of salesrevenue C,,
enterprise development fund proportion of sales
revenue C,,

each kind of scientific and technical staff
proportion of number of enterprise staff C,.
scientific and technical personnel reward and
enterprise staff average reward proportions C,g
New products sales revenue proportions of all
products sales revenue C,;

scientific and technical personnel reward and

enterprise staff average reward proportions C,,
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officers remmmerstion

Figure2: Chinese sportsgoods manufacturing independent innovation analytic hier archy processchart
TABLE2: Rl value

n 2 3 4 5

6 7 8 9 10 11

RI 0 0 0.58 0.90 112

1.

24 1.32 141 1.45 1.49 151

son principle: if indicator(criterion) C,and C; carry out
important binary comparison, it regul ates representa-
tiveimportancequditativearrangement scale r; toteke
valuesamongO0, 0.5, 1.

If C,<C,,ittakesr; =1, r;=0;

If C,>C,,ittakes r; =0, r;; =1;

If C,=C, ,ittakesr;=r;=0.5.

(1) FirgtlyforcriterionB, , it providesitsincluded 8in-

dicatorstoimportant binary comparison quditative
permutation métrix as.

05 0 05 1 1 1]
1056 1 1 1 1

05 0 05 1 1 1
R=l0 0 o0 05 05 1
O 0 0 0505 1

0 0 0 0 0 05

Accordingtotheorem, it testsmatrix, thefirst line
don’t need totest, test startsfrom the second lineele-

ments. C,, =0<C,, =0.5,sotha C,; = 1meetsrequire-

ment, smilarly it canverify thesecondlineal other val-
ues meet requirements; The third line elements,

C,=05<C, =1,itdeduces C,, =1, sameasac-

tual vaue, it meetsrequirements, smilarly it can verify
thethird lineelementsmeet requirements. Similarly it

can verify other d ementsintable, till they meet consis-
tency test. By testing, constructed matrix meetsrequire-
ments, no need to adjust.

Accordingtothematrix, solveeachindicator weight:

05 0 05 1 1 1
105 1 1 1 1
05 0 05 1 1 1
R=10 0 o0 0505 1
0 0 0 0505 1
|0 0 0 0 0 05

Combinewith predetermined quantity scalerela-
tivemembership, it providesrel ative membership vec-

tor withregardto criterion B :
@,,=(0.7 1 0.7 0.36 0.36 0.09)
After normalization:
»,=(0.220.310.22 0.11 0.11 0.03)

(2) ForcriterionB,:
05 1

o o

®,,=(10.33)
After normdization:
w,=(0.750.25)

(3) Relativetoobjectivelayer A, for criterionlayer B,
it providesbinary comparison ordered consistency
judgment matrix:

b =
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05 1

1% o8

® =(10.33)

After normdlization:

@ =(0.750.25)

(4) Synthesize(1)—(3) calculationindicator to objec-
tivelayer weight g :

4, =0 * o;(Wwheni=1j=1234,56; weni =2 j=12)

Calculateweight comprehensiveordering vector

Atfirst, calculateall experts provided judgment
matrix weight vectors. According to multipleexperts
provided judgment matrix :

Ak = (k) n
According to above steps, establish weight vector:
WK = { Wi, Wi, Wiz, -+, Wi, } (K =1,2,-++X)

Here, k representsoneexpert fromthem, x rep-

resentstotal number of experts, j representsoneob-

jectivelayer oneindicator, n istotal number of one
objectivelayer indicators.

Again, calculate weight vector geometrical mean,
accordingtoformula

Wij :\/\Nflefzxkafs

Amongthem, W' is x piecesof expertsto some

objectivelayer someindicator empowered weight value
geometricmean.
Makenormdization handling, accordingtoformula

w f

Amongthem, W' j issomeobjectivelayer j indi-
cator weight va ueafter normdization handlingwith geo-
metric mean. Thereforeit getsweightsthat iscomposed

of W'j, itgetshierarchical total arrangement table, as
TABLE 3 show.

AsTABLE 3 show, we can get that independent
innovation input andindependent innovati on output pro-
portionsshould be0.75and 0.25 so asto redlize enter-

BioTechnology — o

TABLE 3: Hierarchical total arrangement table

. B, B, C hierarchical total
Hierarchy ———
0.75 0.25 arrangement result
Cu 0.22 0.17
Co 0.31 0.23 (max)
Cis 0.22 0.17
Cu 0.11 0.08
Cs 0.11 0.08
Ci 0.03 0.02 (min)
C, 0.75 0.19
C,, 0.25 0.06

prisesindependent innovation, however, comparing
current enterprises’ independent innovation input and
independent innovation output status, it doesn’t look
good. Therefore, for Chinese sportsmanufacturing en-
terprises, they should enlarge scientific and technol ogi-
ca achievementsuserate, number of independent in-
tellectua property rightspatent licensing, research and
development fund input proportion of salesrevenue,
enterprise development fund proportion of salesrev-
enue, scientific and technical staff proportion of num-
ber of enterprise staff, scientific and technical person-
nel reward proportion of staff reward aswell asother
factorsproportions.

CONCLUSIONS

Thepaper investigatescurrent Chinesesportsgoods
meanufacturing independent innovation devel opment en-
vironment, and looksfor enterprises existing problems
inindependent crestion, by constructing fuzzy compre-
hensive eva uation, focuses on sports goods manufac-
turing enterprisesindependent innovation, it establishes
enterprisesindependent innovation module. Establish
AHP system, and by lots of experiences, make em-
powerment to enterprisesindependent innovationin-
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fluencefactors, it getsthat independent innovationin-
put and independent innovation output proportions
should berespectively 0.75 and 0.25 aswel | asother
factors proportions so asto realize enterprisesinde-
pendent innovation. Therefore we can get that at
present, Chinese sportsmanufacturing independent in-
novation capacity isstill inthepreliminary stage, the
systemisalso not perfect. Independent innovationis
advantageous support of nation’s economy;, it propels
tointellectual property rightsforming, isanimportant
path to promote Chineseindependent innovation ca-
pacity and enterprisescompetitiveness. In opening era,
gportsmanufacturingindependent innovation, however,
itincludesmultiplefactors.
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