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ABSTRACT

With the deepening of reform and opening up, all walks of lifeis running
stable and orderly, but it lacks of emphasis on public sports, establish aset
of completely public sports service comprehensive evaluation system is
particularly important. The paper just along thisdirection, by establishing
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multilayer fuzzy eval uation method, applies mathematical statistics, anaytic
hierarchy process, questionnaire survey, component analysis and other
methods to go deep into research, and refer to maximum membership
corresponding principles. Research table concludes that a Chinese public
sport service basically belongs to satisfied state, but it still has many

problems that need us to constantly improve them.
© 2014 Trade ScienceInc. - INDIA

INTRODUCTION

For public service aspect researches, lots of people
have made efforts, such as: Qin Xiao-Ping proposed
that so asto improve sports service equalization, no
matter invillageor in city, every citizen could get gov-
ernment supplied public sportsserviceresources’ sports
public product that needed every citizen in society to
makejoint efforts; in the aspect of government func-
tion, Liu Yuthought that public sportsservicewasthat
government provided broad masseswith different, ba-
sic standards and on the premisethat provided maxi-
mum equa sportspublic serviceindicatorsfor them.

Onthisbasis, the paper proceedswith more deep
research, usesmultilayer fuzzy comprehensiveeva ua
tion method to eva uate government public sports ser-
vicequalities, meanwhileit proposes constructive opin-

ions, which providestheoretical premisesfor improv-
ing public sportsservicequdlity.

MULTILAYERFUZZY COMPREHENSIVE
EVALUATIONMODELS

M odel establishments

Themodd principleisuitilizinglinear transformetion
method and combining with maximum membership,
carrying out comprehensve consideration and research
on the premisethat considersmultiplefactors, redlizing
rel ative reasonabl e eval uation effects, so using fuzzy
mathematics to do comprehensive evaluation, the
method and stepsareasfollowing:

Atfirgtit should defineevaluated object, itisupto
X piecesof factorsto effect onindividua variable, and
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itsfactor setis 8 that first gradeeva uaionindicator is

defined as.

Bz(ﬂivﬂirﬂir"'rﬁj) (1)
Then, corresponding second grade eva uation indi-

caoris:

bl, BZ! B3! __‘,Bn} (2)
Andthreegradeevauationindicatorsare:
B'1.822,8%3,-p"j} 3

Anddtipulate {g"j |n=123-m; j =123}

Dueto each variableweight isdifferent, impactis
also different to defined judgment grade, assumeits
evauationsetis:

b =(bb..b,b,hk)
—(very satisfied, basica ly satisfied,
dissatisfied, extrenely di ssatisfied)(4)
Amongthem, b,(i=12,3,---,y)
Aboveweight, according to common senseweare

clearthath > Oand

y
b=1
=1

If every factorb includesn piecesof subfactors,
itsfactor setis:

Bi=1B2BisBjn) ®)
Then correspondingweightis:
b; = (bi,l,bi,Z'bi,Si"'bi,n) (6)

To S, ; weightb , accordingtocommon sense, itis

clearthatb . = Oand:

(Y

2.0 =1 ¢

Accordingtoaboveformula, itsfirst gradeweight
1S100%, and second gradeindicator is.

b = (b",b?,b%---b") ®
And corresponding threegradeweight setis:
q = (bllibzl’b311b41’b12""bjn) ©)

Regarding eval uation membership vector set, we
letittobe:

K=Kk "2,k "3,k "4,k "j5) (10)
So corresponding membership relativematrixis:
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k” kén_ kﬁz kﬁs kﬁ4 kﬁs

By integrating above process, it getsitsfirst grade
evaduationresultis
k"=H"-(k"jLk"j2,k"]3,k"}4,k"]5)

So second evauation resultis:
k=H (kK% K*,...k")

Makenormalization processingwith aboveprocess,
itsprincipleisasfollowing:

Inorder to moreclearly and reasonable definemul-
tilayer fuzzy evduationindicators’ mutud rdations, the
paper adopts analytic hierarchy process method
( AHP), soit can apply the method to arrange above
multilayer indicators, and usetechnica indicators utility

and popularity to makefurther andysis.
Analytichierarchy processtheoretical model
Any onesystem requiresusing agreat deal of in-
formation as basis to make correlation anaysis, the
AHP ismaking comparison and judgment of any one
layer indicators’ weightsand using numerica vauesto

represent and so it can form into corresponding judg-
ment matrix, fromwhich maximum featurevaueisde-

finedas 4,,,, tocalculatecorrelation feature vector
andfeaturevaue, if defineg asweight alocationval-
ues, then for festure vector, we can defineit as:
k=(k1,k2,"'kn) 12
In order to judge whether the model evaluation
weight judgment matrix isdisordered or not, make con-

Sistency test onthemode, itscorresponding ratio for-
mulais

C-I

C.-R=2—
R (13)
Auax =N

C-l1= Mr?x—l (n>1) (14)

Inaboveformula, | . R valueisasfollowing Table
1 show:

When value of matrix orders go beyond three,
meanwhileithas C - R < 0.1,thenit canbethoughtitis
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acceptable, otherwiseit continuesto make correspond-

showed 1~9 scaletable asevidence, it makesweight

ing adjustment till it can beacceptable WithTABLE2 andyss.
TABLE 1. Random consistency indicator

Number of matrix orders 1 2 3 4 5 6 7 8 9 10
R-1I 0O O 058 09 112 126 136 141 146 149
TABLE 2: 1~9scaletable
Scalegy Definition

1 factor i and factor j have equal importance
3 factor i is dlightly more important than factor |
5 factor i isrelative more important than factor |
7 factor i isvery important than factor j
9 factor i is absolutely very important than factor |

2,468, Indicates middle state corresponding scale value of above judgments

Reciprocal If compare factor i with factor j, it getsjudgment valueas b, =1/ b, b, =1

Refer toFigurel, itis1~9 scalegraph.

9 7531357F$9
b frttrtbb
i A
F:1
b« =3 5 _1.
3

Figurel: Scaleof 1to9

Inabove TABLE 2, 1-9 Valuesratio selection re-
quiresto comparein two compared things between ap-
proximate order of magnitudes so that can havehigher
accurecy.

After normalizing abovemodd, it can get compre-

hensveevaduationresult F is F = k- h,informula, h
representseval uation grades’ assigned values.

MULTILAYER EVALUATION MODEL INDI-
CATORSSELECTIONAND VALUESAS
SIGNING

Assign valuestoindicators

Establish public sportsindicator serviceevauation
indicator system; carry out selection accordingto the
basi ¢ principleas complying with independence and op-
erability, select eight mainitemsand twenty-five smal
items according to established public sports service
system, in order to more clearly present distinction of

TABLE 3: First gradeindicator weight vector

First gradeindicator A B C D E F G H I Weight
Public sports documents and policies input indicator 4 2 4 U3 2 3 w4 2 3 0.056
Funding target 1 v2 1 14 12 2 13 12 2 0.118
Service indicator 1 v4 1 16 14 12 U5 13 13 0037
Organization and management indicator 5 5 5 2 5 5 3 3 0.126
Fitness and health monitoring 1 v2 1 14 12 2 13 12 2 0.008
Sports activity 1 v4 1 16 14 12 15 U3 13 041
Community satisfaction degree 3 1 3 13 1 3 2 2 3 0.064
Health promotion indicator 2 2 U3 2 3 12 2 3 0.184
s BioTechnology
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good or bad, ass gn weight onthe numbersfromoneto
nine, from which even number representsimportance
between cardinal numbers, and cardinal numbersare
successively defined from big to small asabsoluteim-
portant, obviousimportant, considerableimportant,
dightly important and equa important, after thet, inte-
grateevery column, and thenintegratethe column cor-
respondingline, get itsweightsafter cal cul ation asfol-
lowing show: among them first grade indicatorsis
TABLES3:

Then, corresponding second grade indicator is
TABLEA4:

Consistency test
According to random consistency indicators, cal-

culate and then can get transfer table maximum fea-
turevdueis 4, =8.158, then corresponding consistency
indexis ci = 0.0226, S0 it further can get development
rate cr=0.016 < 0.1, thematrix isreasonable. By that
anal ogy, respectively verify above second gradeindi-
catorsand can get that all matrixeshave unified con-
sistency. Therefore, it proved the weight isreason-
able.

Investigation and statistics

In order to more accurate make reasonable anay-
sisand evaluation on public sports service construc-
tion, the paper selectsmultiplesitesto makeinvestiga-
tion onmany people, and itisakind of randomway in
wholeprocess, itsresultisasfollowing TABLE 5 show:

TABLE 4: Second gradeindicator weight vector

Second grade indicator A B C D E F RE
Sports public service relative policies appropriated funds /3 2 1/4 0.247
Sports fiscal appropriation 2 3 1/3 0.114
Quantity of sports public service relative policies documents 3 4 2 0.651
Sports p_Ub_“C undertakings fiscal appropriation proportion occupies total 3 5 B OVIE
appropriation
Per capita public service fiscal input ratio /3 1/2 1 0.154
Per capita sports public facilities input ratio 2 2 0.124
Number of possessed sports instructors per ten thousand people 2 2 0.234
The public achieved service average distance 1/5 1/3 0.124
Quantity ratio of possessed public service per ten thousand people 2 13 1 0.234
Amount of possessed public service activities facilities per ten thousand
e 4 2 2 0.598
Public sports site area ratio per ten thousand people 3 1 2 4 2 1 0.223
Public sections’ regulation system perfection degree 3 2 13 3 13 2 0.156
Sports public section fiscal management degree 2 13 15 1/3 1/5 1/3 0.076
Sports public service morality and professional levels 3 2 13 3 13 2 0.156
Public fitness and health monitoring popularizing rate 3 1 2 4 2 1 0.223
Public fitness and health monitoring frequency ratio 3 13 12 2 12 1/3 0.089
Public fitness and health monitoring times rate 2 3 5 0.567
Public large-scale sports competitions watching ratio /3 1/2 1 0.145
Public residents amateur sports competitions organizing frequency ratio 1/3 2 3 0.36
Public sports activities participating frequency ratio 1/2 3 2 0.256
Community sports instructors satisfaction degree on working income 2 5 4 0.159
Community site facilities satisfaction degree /4 2 1/2 0.302
Community administrative staff ability satisfaction degree 6 4 2 0.526
Community satisfaction degree on service price 3 2 12 0.302
Public physical health pass percentage ratio 2 13 1/4 0.145
Public sports population size annual growth rate ratio 2 14 1/3 0.6
Public health care knowledge information awareness rate ratio 3 13 2 0.6
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TABLE 5: Random evaluation investigation result

) ) Extremely o Basically Relative Very
Evaluation objects o Dissatisfied o o o
dissatisfied satisfied satisfied satisfied
Sports public service relative policies appropriated funds 0.18 0.05 0.21 0.07 0.34
Sports fiscal appropriation 0.14 0.06 0.18 0.26 0.29
Quantity of sports public service relative policies documents 0.06 0.18 0.28 0.24 0.29
orts public undertakings fiscal appropriation proportion
> ) P ] g approp prop 0.07 0.16 0.14 0.14 0.34
occupies total appropriation
Per capita public service fiscal input ratio 0.18 0.15 0.14 0.17 0.34
Per capita sports public facilities input ratio 0.14 0.22 0.28 0.18 0.12
Number of possessed sports instructors per ten thousand
0.19 0.22 0.32 0.18 0.12
people
The public achieved service average distance 0.13 0.26 0.28 0.22 0.16
Quantity ratio of possessed public service per ten thousand
0.04 0.14 0.35 0.33 0.19
people
Amount of possessed public service activities facilities per ten
0.05 0.20 0.21 0.32 0.27
thousand people
Public sports site area ratio per ten thousand people 0.15 0.22 0.32 0.22 0.13
Public sections’ regulation system perfection degree 0.13 0.22 0.32 0.22 0.16
Sports public section fiscal management degree 0.14 0.29 0.31 0.18 0.13
Sports public service morality and professional levels 0.11 0.21 0.22 0.30 0.21
Public fitness and health monitoring popularizing rate 0.12 0.18 0.22 0.23 0.25
Public fitness and health monitoring frequency ratio 0.14 0.18 0.20 0.23 0.24
Public fitness and health monitoring times rate 0.12 0.20 0.30 0.18 0.15
Public large-scale sports competitions watching ratio 0.13 0.24 0.34 0.20 0.04
Public residents amateur sports competitions organizing
. 0.15 0.20 0.28 0.18 0.17
frequency ratio
Public sports activities participating frequency ratio 0.08 0.17 0.25 0.21 0.25
Community sports instructors satisfaction degree on working
. 0.09 0.18 0.24 0.20 0.24
income
Community site facilities satisfaction degree 0.13 0.25 0.31 0.21 0.13
Community administrative staff ability satisfaction degree 0.18 0.24 0.34 0.26 0.17
Community satisfaction degree on service price 0.17 0.24 0.35 0.15 0.07
Public physical health pass percentage ratio 0.18 0.27 0.32 0.16 0.08
Public sports population size annual growth rateratio 0.21 0.28 0.30 0.15 0.04
Public health care knowledge information awareness rate ratio 0.12 0.20 0.31 0.22 0.14

hensveevduationresultis.
MODELAPPLICATIONS K" = H" k") = (k' k'2, k'3, k'4,k'5, k'6)- (" j1, K" 2, K" 3 k" 4,k" 5

0.18 0.05 0.21 0.07 O.

) 014 006 018 026 0.29
Dueto above processinvolvesmorefactors, the  _(o247011406510450154)+006 018 028 024 02

paper selects one of them (public sports documents 007 016 014 014 0.

.. . . . 0.18 0.15 014 017 O.
and policiesindicator) to do research, anditscompre- _ ;1200015010
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After normalization processing,
k' =(0.146,0.259,0.264,0.232,0.149),
Similarlyitcanget

k? =(0.152,0.203,0.264,0.185,0.159
k® =(0.120,0.165,0.234,0.268,0.231
k* =(0.108,0.186,0.197,0.224,0.254
k® =(0.114,0.231,0.325,0.184,0.139
k® =(0.136,0.182,0.246,0.192,0.261
k” =(0.165,0.247,0.316,0.162,0.106

k® =(0.189,0.269,0.312,0.154,0.117)
So second grade comprehensive eval uation result

~ ~—

kl
k2
k3
k4
kS
k6
k7
kS

=(0.056,0.118,0.037,0.126,0.008 0.041,0.008,0.184)
0201 0155 0128 0247 0.2

0.186 0167 0149 0263 027

0236 0115 0241 0198 0.2

0148 0118 0263 019 0.2

0165 0126 0156 0245 0.35

0143 0131 0243 0273 0.2

0116 0179 0017 0.255 03

0154 0189 0.105 0.198 O.
=(0.196,0.268,0.225,0.173,0.160)

M akenormalization processing and get:

k = (0.167,0.245,0.241,0.217,0.133)

So according to above comprehensive evaluation
modd, it has.

F =(0.167,0.245,0.241,0.217,0.133) -

N W b O

1
=0.167*5+0.245* 4+0.241* 3+ 0.217* 2+ 0.133*1
=3.105

By abovecd culation result and according to scores
criterion, it can get public to government public sports
sarvicequdity beongsto basicaly satisfied evad uation.

CONCLUSIONS

By andyzing and deep researching on public sports
service contents, gpply multilayer fuzzy comprehensive
evauation model to makeevduation, findly it getssat-
isfied answersfor paper listed publicfacilities’ service
aspect, which proves publicinfrastructure aspect still
has some shortcomings, so government still need to
improve public sports service and should increase gov-
ernment functionsso that et public sports servicequal-
ity arriveat higher level.

ACKNOWLEDGMENT

State genera administration of sports philosophy
and social sciencesresearch project (1671 SS12064).

Yunwu Wang (1968 -), male, Anhui Quanjiao, as-
sociate professor, main research direction of physica
education and sports sociology

REFERENCES

[1] LiuBao, Hu Shan-Lian, XuHai-Xia, Gao Jian-Hui;
Indicesof the equality of essential public heath ser-
vices in China. Chinese Journal of Health Palicy,
2(6), 13-17 (2009).

[2] Zhang Da-Chao, Li Min; Studieson Evaluation In-
dex System of Public Sports Facilities Devel opment
Level in China. China Sport Science, 33(4), 3-23
(2013).

[3] CaiJing-Tai, Fan Bing-You, Wang Ji-Shuai; A Sur-
vey of Residents’ Satisfaction Degree for Urban
Public Sport Services. Journa of Beijing Sport Uni-
versity, 6, (2009).

[4] Wang Guo-Hong, Zhang Wen-Hui; Construction of
the Evaluation Index System of City Community
Sports——Taking Shanghai as an Example. Jour-
nal of Chengdu Physical Education Ingtitute, 36(2),
(2010).

[5] ZhangJie, WuYing; The Evaluation Index System
of Extracurricular Sports Activities in Secondary
Schoolsin Shanghai under the Background of “Sun-
shine Sports”. Journal of Shanghai Physical Edu-
cation Ingtitute, 6, 80-82 (2012).

BioTechnology —

Hn Tudian Jounual



BTAIJ, 10(5) 2014

[6]

[7]

(8]

[9]

Yunwu Wang

1189

————, FyurrL PAPER

HeYing, XuMing; Study on Evaluating System of
Sports Consciousness of Community Residentsin
Southwest Cities. Journal of Chengdu Physical Edu-
cation Institute, 33(2), 43-45 (2007).

HeYing, Xu Ming; Theoretical and empirical study
on evaluation mode of sports service satisfaction
degreein city community. Journal of Wuhan Insti-
tute of Physical Education, 41(11), 40-42 (2007).
Chen Yang, Ma Ge-Sheng; An Empirical Study on
Community Sports Service Residents’ Satisfaction
Index Model. China Sport Science and Technol ogy,
45(4), (2009).

HeYing, Xu Ming; Theoretical and empirical study
on evaluation mode of sports service satisfaction
degreein city community. Journal of Wuhan Insti-
tute of Physical Education, 41(11), 40-42 (2007).

s BioTechnology

An Tudian Yourual



