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ABSTRACT

The paper takes Chinese sports fundamental public service system and
mechanism each indicator as research object and makes deeper research
on it. Make analysis of public sports service influence system and
mechanism factors, objectively defines its weights by applying analytic
hierarchy process, and getsthat largest influenceisthat participating sports
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population accounts for largest weight of total population, after that it
applies fuzzy mathematics method to make comprehensive evaluation on
constructed model, and finally defines the region final evaluation result

belongs to good level.

INTRODUCTION

Inthe 18" CPC national congress, it put forward
that it should transform government functions, establish
service-oriented government, for the purpose of con-
structing aperfect, reasonable and scientific service-
oriented government, it should increaseinvestment on
Chinesepublic service, improve Chinesepublic service
level, from which sports public service as an
indispensible part, it played animportant rolesinim-
proving Chinesepublic servicelevd, buildingaharmo-
nioussocidist society.

Formers have made lots of efforts on Chinese
gportspublic service system and mechanism researches
and got plentiful achievements, such as: Wang Bao-Wen
in Chinese sports public servicelevelsresearching, he
put forward that to meet public sportsdemand, and it
should take sustai nabl e devel opment, public service
theory, theoriesof vaueaspremises, condtruct itseval u-
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ation system to analyze constructed factorsand final ly
define best decision scheme; Tang Ji-Lanin Chinese
fundamentd public sportsserviceequdizationresearch,
he applied analytic hierarchy processto quantize Chi-
nese public sportsservicelevel equalization aspectin-
put, output, and efficiency such threemain aspect im-
portanceleve withtheform of weight, the system pro-
vided theoreticd conditionsfor redizing Chinese sports
public serviceequdization.

The paper just onthe basisof previousresearches,
it carriesout deep research on Chinese sports public
sarvice system and mechanism, usesanaytic hierarchy
process, fuzzy mathematics’ comprehensiveevauation
method to evaluateonit, and verifiesit with examples,
which providestheoretical preparation for improving
Chinese sports public service system and mechanism
leve.
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FUNDAMENTAL PUBLIC SERVICE SYS-
TEM AND MECHANISM EVALUATION
PRINCIPLE

Tofurther perfect and devel op Chineseurban and
rural sports fundamental public service system and
mechanism, establish areasonable and scientificeval u-
ation systemisan important guarantee. But it should

follow project operability, possessing flexibleguidance
quality, systematic ness, objectivity and scientificwhile
congtructing.

Resear ch methodsand objectsscreening

Accordingto aboveprinciple, the paper seectsna
tional sports bureau, national statistic yearbook and
othersrelative contents as the paper research objects,

TABLE 1: Chinese sportsfundamental public service system and mechanismindicator system

First grade o
o Second grade indicator
indicator

Third gradeindicator

R11 scientific and technological information
assurance
U1 Security

system .
R12 Regulatory framework construction

T111 Sports science lectures’ times
T112 Number of research projects
T121 Reward system

T122 Evaluation system

T123 Supervisory system

T124 Emphasis

R21 Sports fund

R22 Sports site facility

U2 Sports
resources

R23 Sports organization

R24 Sports human resource

T211 Per capita sports undertakings expenditures
T212 Fiscal appropriation growth ratio

T221 Number of possessed stadiums per ten
thousand people

T222 Per capita sports facility active area

T223 Per capita number of constitution monitoring
sites

T224 Per capita sports guidance

T231 Informal organization

T232 Number of formal organizations

T241 Athletes above provincia level

T242 Number of possessed sports instructors per
thousand people

T243 Referee in or above national level

u3 R31 Featured activities
Regional
features R32 Special service

R41 Sports activities development

U4 Social

) R42 Physical state
benefit

R43 Sports population

T311 Number of traditional events

T312 Number of featured activities

T321 Number of special service events

T322 Special service development

T411 Sports meeting organizing times per year
T412 Number of sports competitions times above
city level

T421 Excellent rate occupiesin total population
T422 Standard rate occupies in total population
T431 Sports population growth rate

T432 Sports population rate occupiesin total
population
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and combineswith scholarsand experts’ investigation
result, findly it preliminarily defines Chinesesportsfun-
damentd public servicesystem and mechanism evaua
tionsystem, itsindicatorsisasfollowing TABLE 1 show:

Analytic hierarchy process

Inorder to definewei ght, the paper adoptsanalytic
hierarchy process——AHP, themethod featureismak-
ing complex problemshierarchica, clarifying primary
and secondary, possessing stronger logisticand hierar-
chicd gructures, dgorithmmainly isto calculationindi-
cators’ weights. It can apply to comprehensiveevalua
tion system, isapowerful mathematical method that
converts problemsinto quantitative researches. Nowa:
days, analytic hierarchy process has aready widely
applied into every field to solve practical problems.
Chineseurban and rurd sportsfundamentd public ser-
vice system and mechanism eval uation system research
involves multiplereferenceindicators; thekind of deci-
sion problem just appliesto andytic hierarchy process.
Correspond to abovetable, the constructed AHPmodd
flow chartisasfollowing Figure 1 show:

(1) Weight defining
For abovecriterion’sthreekindsof indicators, it

makes careful comparison of the two relative
importance’sto construct judgment matrix. Such as.

TakeU;,U ; to do importance comparison and struc-

tureisusing U;; toexpress, soal factorsafter compar-
ing, it can get judgment matrixy . ltsexpressionisas

following.
U11 U12 Ulj
_ Uy Uy - Uz;
Usleos e (@]
Uw1 Uwz Uu

Informula, U thetwo comparisonimportanceis

using quantized valueto express. Usenumber 1—9to
describejudgment matrix, numbersrepresented defini-
tionsareasfollowing TABLE 2 show:

Thenthe paper corresponding judgment matrix is
asfollowing TABLE 3 show:

(2) Weight vector and maximum feature calcula-
tion

Accordingtofirst gradeindicator’sjudgment ma:
trix vector, do normalize processing withit, solvethe
sum by linesand make normalization, it can get weight
vector. According to feature value and feature vector
relations, it can solvefeaturevaue; itsimplementation
methodisasfollowing:

At first do normalize processing with judgment
meatrix every column, itsresultis:

Uy =U, 10, G0 =1201) @
k=1

Thenfor judgment matrix that isnormalized by col-
umn, solvesum by linesand can get:
W:iuij(i:lzv"'vn) (3)

Abovevectorw =[w,w,,---.w, ] todonormalizeprocess-

Target layer Ul Uj U3 U4

Guuidslines laver
By Ry Ry Ry Ry Ry K Ry Ky Eg Rg
/"j g ‘ \.'\h-\

Solution laver " = a R e

Iy T Tm - T Ty~ T Ty By By o Ty o

Figurel: Hierarchical model
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V_Vi: nW‘_(i =12,-,n)
W, @
j=1

Then'W=[W_,W., ..., W ]"issolved feature vector.

In addition cal culate maximum feature root, the pro-
cessis:

5 (UW),
A 22 AN
E W ©®
In aboveformula, ( UN) representsvector UW’si

component.

According to aboveformula, we can respectively
solve Chineseurban and rurd sportsfundamental pub-
lic service system and mechanism eva uation andysis's
first gradeindicator, second gradeindicator tofirst grade
indicator weight.

(3) Hierar chical arrangement
If inonelayer, m piecesof factorsweight calcula-

tionresultisR ,, innext layer, n piecesof factorsto U

layer calculationweightis T,
tal arrangement weightis:

W = ; RT, ©)

By aboveformula, ca culate and get Chineseurban
and rura sportsfundamenta public servicesystemand
mechanismweight sizetableisasfollowing TABLE 4
show:

TABLE 2: Judgment matrix proportional scaleand defini-
tion

then t layer factorsto-

m?

U,
No. I mportance level
valuation
1 i, j two elements are equal important 2
2 element is slightly important than j element 4
3 | eementis obviously important than j element 6
4 1 eement isintensely important than j element 8
5 I elementis extremely important than j element 10
6 i element is slightly unimportant than j element 1/2
7 | dement is obviously unimportant than j element 1/4
8 | element isintensely unimportant than j element 1/6
9 | eementis extremely unimportant than j element 1/8

TABLE 3: Judgment matrix

U, U, u, U,
U, 1/3 1/3 3
u, 1 2 4
U, 1/3 1/4 1/3

TABLE4: Layer T weight arrangement table

Layer R
L T R R R Layer T total
e ! 2 3 arrangement
0.2896 0.5412 0.1587
T, 0.3056 0.0924
T, 0.2147 0.0598
T, 0.4741 0.1524
T, 0.3658 0.1987
T, 0.1963 0.1123
T, 0.2557 0.1326
T, 0.1569 0.0855
T, 0.6714 0.1124
T, 0.3320 0.0523
D>W 10000 1.0000 1.0000 1.0000

CHINESE URBANAND RURAL SPORTS

FUNDAMENTAL PUBLIC SERVICE SYS-

TEM AND MECHANISM EVALUATION
SYSTEM DEFINING

By above, it is clear that two levels indicators
weights, apply probability theory and mathematica sta-
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tistics probability multiplication principle, it can get
welght totd arrangement, and finaly get eachindicator,
asfollowing TABLE 5 show:

In order to highlight three gradesindicatorsrela-
tions, the paper drawsout bar chart asfollowing Figure
2 show:

By above Figure 2, we can seethreeindicators’

TABLE5: Chineseurban and rur al sportsfundamental pub-
lic service system and mechanismindicator system weight

weight sizes.

CHINESE URBANAND RURAL SPORTS

FUNDAMENTAL PUBLIC SERVICE SYS

TEM AND MECHANISM COMPREHEN-
SIVEEVALUATION MODEL

Chineseurban and rurd sportsfundamentd public
service system and mechanism comprehensve eval ua-
tionmodd principleisusnglinear transformation method

First grade Second grade Third grade
indicator indicator indicator and combining it with maximum membership, making
R11 T111(0.2456) comprehensive consideration and research on the
0.0912 T112(0.0798) premisethat considersmultiplefactors, redizingrela-
U1 T121(0.0614) tivereasonable eval uation effects, so we can usefuzzy
0.2745 R12 T122(0.0896) mathematicsto carry out comprehensive evaluation,
0.1923 T123(0.2958) method and stepsareasfollowing:
T124002014) (1) Definefactor set:
R21 T211(0.149) U =(u,u,,u,,-,U,) ™
0.1124 T212(0.0703) (2) Definej udgment ot
T221 (0.1152)
R22 T222 (0.2213) Q=40 % ’q”)d . _ ®)
. 0.1789 T223 (0.0304) (f).SlngIefactorev uation s&t:
04526 T224 (0.0596) U —¢(Q) ©)
R23 T231 (0.0397) u — f(u)egU) (10)
0.0564 T232(0.0784) Correspondingfuzzy relationis:
R24 7241 (0.0498) Ri(u,q)=f(u)q)= i (1)
T242 (0.1204)
0.0836 Among them, above formula can be used to ex-
T243 (0.0214)
R31 T311(0.3256)  PresRy, that:
U3 0.0697 T312 (0.3256)
0.2932 R32 T312 (0.1204) T
0.0356 T322 (0.2198) R=| 2 2 Fom
R41 T411 (0.0712) : (12)
0.0560 T412 (0.0427) o The ot Tom
U4 R42 T421 (0.0265) Inabove, by fuzzy reaion R, it can derivefrom y
0.1758 0.1124 T422 (0.0794) _
RA43 T431 (0.1796) to Q fuzzy changeT; ,and call R singlefactor evalua-
0.0917 T432 (0.3724) tion matrix, then comprehensive judgment model is
0.4
.3
0.
0.1
Qflll T122 T211 T222 T231 T242 T312 T412 T431

Figure2: Threeindicator systemweight figure

s LBioTechnology

An Tudian Yourual



1592

FULL PAPER o

Chinese urban and rural sports fundamental public service system

BTAIJ, 10(6) 2014

U =(u,u,, U, u,), itisforweight A= (a,a,,a,,,a,),
lettotd evaluationresulttobe B=(b,b,,b,,---,b,) , then

itcanuseformula g = Ax R tocaculate, fromwhichb;

correspondto b, ., corresponding grade q; isfinal
evaudtionresullt.

INTEGRATE THEORIESWITH PRACTICE

In order to moreclearly present above stated theo-
riesrationality and vaidness, the paper selectsonere-
gion sports public service system and mechanismto
analyze, combineswith above sdlected indicators, the
paper selectspartid indicatorsasfollowing TABLE 6
show:

Onthebasisof aboveresearch, the paper setsfive
kinds of evaluation gradesfor theregion that isvery
bad, bad, normal, good, excellent. By applying above
fuzzy comprehensive eval uation process, it analyzes
ontology, after that usesrelative softwareand finally
getsitssecond, third gradeindicatorsresult:

Second gradeindicator:
T11=(0.0016 0.0035 0.0047
T12=(0.0025 0.0035 0.0060
T21=(0.0014 0.0037 0.0033
T22=(0.0021 0.0036 0.0060
T23=(0.0021 0.0041 0.0058
T24=(0.0026 0.0031 0.0052
T31=(0.0061 0.0091 0.0012

T41=(0.0141 0.0066 0.0091

0.0016
0.0044
0.0054
0.0041
0.0047
0.0054
0.0016
0.0021

0.0042)
0.0016)
0.0024)
0.0018)
0.0020)
0.0014)
0.0001)
0.0021)

TABLE 6: Selected partial indicators

R21
0.1124

T211(0.149)
T212(0.0703)
T221 (0.1152)
T222 (0.2213)
T223 (0.0304)
T224 (0.0596)
T231 (0.0397)
T232 (0.0784)
T241 (0.0498)
T242 (0.1204)
T243 (0.0214)

R22

0.1789
u2

0.4526

R23
0.0564

R24
0.0836

T42=(0.0013 0.0031 0.0064 0.0066 0.0017)
T43=(0.0014 0.0035 0.0065 0.0003 0.0014)
Third gradeindicator:
R221=(0.0085 0.0020
R222=(0.0239 0.0286
R223=(0.0154 0.0326 0.0358 0.0257 0.0010)
R224=(0.0673 0.0445 0.0295 0.0308 0.0066)
By aboveprocess, it can get fina result, that:

U, =(0.0025 0.0013 0.0131 0.0221 0.0134)

According to aboveresult and maximum member-
ship principle, it can get theregion sportsfundamental
public servicesystem and mechanismfinal evauationis
goodlevd.

0.0399
0.0380

0.0158
0.0246

0.0046)
0.0010)

CONCLUSIONS

The paper makes analysis of Chinese sportsfun-
damental public service system and mechanisminflu-
enceeachindicator factor, with theoriesasguidance, it
congtructs Chinese sportsfundamental public service
system and mechanism indicator system, itiscomposed
of three grades, meanwhile appliesanalytic hierarchy
process method to define the event weight, and gets
Chinese sportsfundamenta public servicesystemand
mechani sm influence maximum factor, and then con-
structs comprehensive eval uation model, adopts ex-
amplesto verify and getsthat theregion sportsfunda
mental public service system and mechanism belongs
togoodlevel.
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