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ABSTRACT

Party's 18" Third Session puts forward updated requirementsoifding a comprehensive well-off society and
Chinese undertakings in various fields, from whichblic sports development is one of important parte paper
just starts from national perspective, analyzesn€bé sports public service equalization degree.applying
analytic hierarchy process method, it quantizesn€ké public sports service level equalization alspguit, output
and efficiency such three main aspects importareggess in the form of weights. The system provitesretical
conditions for realizing Chinese comprehensive ‘wé#llsociety construction and Chinese sports pubécvice
equalization.
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INTRODUCTION

Vigorously advance public sports service systemstantion is an important guarantee of implementimg 18"

spirit, improve sports public service equalizedleaton level is also an important guarantee of pahensively
deepening reform, therefore establish reasonabldicpaports service system has an important sicgniice in
building socialism with Chinese characteristics.

Regarding public sports service research, many lachdiave made contributions, such as: in the aspkc
government functions, Liu Yu thought public spastsvice was government provided different, basiegon for
broad masses, and on the premise that providedstaegjualization sports public service indicatodidng-Ming
and others in sports public service quality invgegibn analysis, they proposed to apply a kindrifapy weight

TOPSISmethod in sports service satisfaction degree etialuao evaluate multiple cities’ sports public \dee
quality, final result showed that Chinese eastemh geveloped region’s sports public service satigbn degree was
obviously higher than western part; Qin Xiao-Pimgpmsed that to equalize sports service, no miattélage or in
city, every citizen could obtain government proddmuiblic sports service sources’ sport public pobtdiat needed
every citizen in society to make joint efforts.

On the basis of this, the paper proceeds with ndeep researches, uses analytic hierarchy proceg®adnto
evaluate on government public sports service expifdin, meanwhile it puts forward constructive a@is, which
provides premise for improving public sports seavéjualization levels.

2 Sports public service evaluation system theorett analysis

A system is composed of multiple elements, thesments decide system attributes, and so these mtiefmecome
comprehensive evaluation theoretical basis. So min€se public sports service equalization research,
comprehensive evaluation becomes equalization atialu system central content, by combining with gager
researched contents, it draws Chinese basic psjidicds service equalization indicator system fldnart Figure 1:
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Figure 1: Equalization of basic public sports sernde evaluation index system theoretical framework

It's worth noting that above evaluation system'sute will change during running process followingvegonment,
subject and object differences, but such impa&ssat big, in data input process, note arrangemedtthen it can
avoid its influence.

Regarding Chinese sports service equalization atialuanalysis, due to each variable unit is netshme, it needs
to make dimensionless processing with each variditden which there are many kinds of dimensionleasdling
methods, common used one is relative processindhadetprinciple is firstly it should define a standla

indicatorX_, after that make comparison of other each indica®o and standard indicatoX_, and it will get
every indicator realization degree, correspondargnila is:

i><100% ssingle indicator realizaton degree (i=1,2,--n)

X

3 Select proper comprehensive evaluation method

After certain processing with multiple factorscén get each indicator total evaluation systemntbéhod is called
comprehensive evaluation method. For the methadydics have put forward many ways, combines withpiager
researched contents, it selects broad scholars commed one kind——weighted geometric average method
arithmetic average method.

Regarding weighted geometric average method, frémeiwlet evaluation indicators number to Ite; let single
indicator evaluation value to Bg; let evaluation indicator weight to b¢; evaluated objects comprehensive
evaluation value isy, corresponding equation is:

y=|‘]v¥“ (i=1,2;--,n) (1)

Then corresponding weighted geometric average rdethaation is:

y=>wy (i=12;-,n) 2)
i=1

Due to the method is relative simpler, and confotonithe paper.

3.1 Analytic Hierarchy Process model

AHP features are hierarchizing complicated problemsking clear about primary and secondary, poBBESS
stronger logicality and hierarchical structure, #hgorithm mainly is calculating indicators’ weightt is applicable
to comprehensive assessment system, is a powedlllematical method that converts problems into titaine
research. Nowadays analytic hierarchy process haady widely used in each field to solve practipedblems.
Chinese public sports service equalization comprsile assessment involves multiple reference itolisathe
decision problems is suitable to analytic hierarptgcess, corresponding flow chart is as followfiggre show:
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Figure 2: Hierarchical model

3.2 Analytic hierarchy process calculate indicatoreight

For above criterion layer’s three kinds of indiaatdt makes meticulous comparison of the two nedaimportance
to construct judgment matrix. Such as: TﬁkeTj to make important comparison, the structure isnngiqj to

express, and then all factors after comparing eafuglgment matrik) . Its expression is as following.

b11 b12 blj
U= b21 b22 sz
T ®)
b|1 bz Q
In formula, b, the two compared importance uses quantized valuexpress, usesl—9 number to describe,

number representative meaning is as following Tatdaow:

Table 1: 1—9 scale meaning

Scale Meaning
1 Indicates two factors have equal importance byparing
3 Indicates the former is slightly more importdran the later by comparing two factors
5 Indicates the former is more important than gterlby comparing two factors
7 Indicates the former is relatively more importtdran the later by comparing two factors
9 Indicates the former is extremely more importhan the later by comparing two factors
Even number Represents importance is betweendadmombers
Reciprocal Represents factors positive and negatiwgarison order

According to first grade indicator’s judgment matviector, carry out normalization with it; solveetsum and then
make normalization, then it can get weight vecfarcording to feature value and feature vector iefet it can
solve feature value; its implementation methodsisolowing:

Firstly, normalize judgment matrix every colums, liesult is:

0 =h />R (i =12 n) @

Then solve the sum by lines on judgment matrix thakes normalization by column, it can get:

W =) (=12 ) ®)

j=1
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— T
Above vectoWV = [V\{, W,---, V}(] proceeds with normalization processing:
W

W,

=

=

(i=12,--,n) (6)

Then: W=[W, W,, ..., W;]" is solved feature vector.

In addition, calculate maximum feature root, thegass is:

Am=§%%% @)

In above formula(AV\)Fi represents vector AW'’s i component.

According to above formula, we can respectivelwsotomprehensive assessment analysis first gratieator,
second grade indicator to first grade indicatorglieand maximum feature value.

3.2 Consistency test

To matrix U = (bIJ ) , if matrix element meetg by, = , then matrix is straight matrix. Among therby, >0,
n*n

QJ. =1/ b]i . In order to use it to calculate factor weightieitjuires that matrix inconsistency only under ptaiale

conditions. When problems are relative complicated,cannot take all factors into account, whichseasupaired
comparison construct judgment matrix instant, judgtrmatrix cannot arrive at ideal state consistency

Judgment matrix consistency indicafok , and judgment matrix consistency rdii®, its computational method is
as following formula show:

Cl = Zme 8
v ®)

Among them, N represent order number of judgment matrix thatge the number of compared factors.

Cl
CR=— 9
R| ©)

Among them, RI represents Random Consistency Index value, asvallp Table 2show.

Table 2: RI value table

n 1 2 3 4 5 6 7 8 9 10 11
Rl 0 O 058 090 112 124 132 141 145 149 151

WhenCR= 0.1, it is thought that judgment matrix occurs incetesicy that needs to make adjustment on
judgment matrix again. WheifCR < 0.1, judgment matrix inconsistency is within accepgatainge.

By calculating, it gets four judgment matrixes dstency indicator Cl, and consistency ratio CRgkirhierarchy
judgment matrix conforms to consistency requirement consistency testing; It can be thought th&tutated
weight is reasonable. Next step is doing combimatonsistency testing. Assume that in one layepieses of

factors weight calculation result &, , corresponding consistency indicator value respelgt is Cl,, ,
combination consistency test consistency ratio is:
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CR=12 (10)

By calculating, combination consistency ratio ctdted value is:
CR<O01

So hierarchical total arrangement’s consistenciintgsneets consistency requirement. It can be thotltat each
indicator weight calculation result is reasonablks tan be applied into assessment.

3.3 Weight calculation arrangement
If in one layer, M pieces of factors weight calculation resultd,,, corresponding consistency indicator value

respectively isCl ., in next layer N pieces of factors toA layer calculation weight isﬁnm, then inl  layer
factors total arrangement weight is:

w, =Z;cn B; (11)

By above formula calculating, it gets each indicateight in total target.

4 Chinese sports public service equalization indi¢ar selection

By researching previous Chinese sports public sereiqualization relative documents, combine with plaper
research contents, it selects eleven third gradiedtors, three second grade indicators and osiegiade indicator,
screens above process, and uses expert to indicadodination degree, discrete degree, concentrategree to
make assigning test.

In coordination degree, all indicators grades amticatoi grade as well as arithmetic mean value differenses
usingS to express number of indicators is using to express Total amount of experts is using to

express W expert evaluation coordination degre¥, reflects expert tol indicator evaluation coordination
degree, and then it has:

g
V. =— (12)
E
12 3
W=—r-7——
Same grade opinion coordination formula:
12 :
W= 2
d?(c*~-g-dd T ™
k=1 (14)

In correction coefficien, grouplL , same grade number is usidg to express number of evaluation groups is

using L to express, then it has:

Ty :i(t?—t)

(15)
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In discrete degree, expert evaluation result disategree is using; to represent, then it has:

— i S _E\2
Ui—\/d_léqj(ﬁ E)

(16)
In concentration degree formula, number of indicats using C to express evaluation indicator value isj
number of experts that usel to express indicator i to system importance value is usElg to express

number of experts is usiitly to expressthe | indicator expert opinion concentration degregsisg E , thenit
has:

— .
E==2Eg¢ (i=12:-.n) 17)
d4<
According to previous experiences, coordinationrdegan be randomly, and corresponding coeffiggeatkind of

significance P < 0.05, variation coefficient valid range i%, <0.25, discrete degree valid rangeds< 0.6,

concentration degree valid rangdgs> 3.5.

According to above method, respectively test setkthree grades indicators, from which first gramcator only
in one case, so here will not discuss, second] theide indicators results are as following Tahl€abdle 4 show:

Table 3: Second grade indicators statistical table

Indicator E | g | Vi | W | x*| Asymp Si
| nput (b)) 5.5 | 0.00| 0.00
Qut put (b,) 49 | 049| 0.15 046| 7.8 0.021
Eficiency(b;) | 47 | 052| 019

By above Table 3, we can get coordination coefficis 0.46, calculate and get significance tgs& 0.05,

variation coefficient is less than 0.25, discretgrée is less than 0.6, concentration degree ieab®, then we can
summarize each expert to second grade each inde@atening conforms to consistency.

Table 4: Third grade indicator statistical table

Indicator E |0 V. (W| x?2 | Asymp Si

Fitness informatiofid, ;)  |4.2/0.510.1(

Management organizati()blz) 4.6(0.490.0¢

I nput (b,) site faciity( D, ) 4.9/0.480.1D.3§11.89  0.021

Human resourc(d)M) 4.410.440.17

Funding levef ;) 4.8/0.560.0§
Event{ D,,) 4.1/0.520.13

Qut put (b,) Physical te€tb,, ) 4.30.470.1D.4910.45  0.005
Daily sport§ b,,) 4.5/0.530.17

Subjective attitudgly;) | 4.2/0.450.0¢

Efficiency(b)|  Sports populatifih,,)  |4.90.510.190.347.256  0.032

Physical stat(sh;,) 4.50.490.04
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Combine with second grade indicators analysis staiy above Table 4, we similarly can get each expas
consistency.

Combine with Chinese public sports service systemstuction, it finally defines one first grade icator, three
second grade indicators and five third grade irtdisa

According to the paper previous stated analyticdnghy process theory, combine with Chinese sppoutsiic
service system, it gets second grade, third gradieators judgment matrix, as following Table 5blEa6 show.

Table 5: Second grade indicator statistical table

bl b2 b3

b | 1] 4] 3
, |14 1| 3
, | 15| 14| 1

Table 6: Partial indicator judgment matrix

bl b11 b12 bl3 b14 b15
b, | 1 12 | 14| 12| 13
b, | 2 1 1/3 2 3
b, | 4 4 1 4 4
b, | 2 2 1/4 1 2
bs | 3 13 | 14| 13 1

According to analytic hierarchy process theorychiculating, it similarly can get other three gra@ach indicator
weight sizes, as following Table 7 show:

Table 7: Input three grades indicator partial indicators judgment matrix

First grade indicator indicator weight | _ indioatar | _indicatorweight | micator | _indicator weight

b, 0. 218

b, 0. 144

b, 0.387 b, 0. 361

b, 0. 188

bs 0. 90

e e Dot bersseme®l 10 b, 0. 628
b, 0.198 b,, 0. 171

b,, 0. 204

by, 0. 305

b, 0.415 b,, 0. 310

b,, 0. 384

By above Table 7, we can clearly see the papectsel@ach indicator weight size.
CONCLUSION

For Chinese sports public service equalizationweatadn, apply analytic hierarchy process methofinilly defines

288



Kai Liu J. Chem. Pharm. Res,, 2014, 6(6):282-289

evaluation system weight, in sports public servicmeets resident life demand efficiency occupiesn factor, and
in three grades indicators, resident sports quatdyus occupies main factor, in addition, spagil finfrastructure
status is also very big in total weight, meanwhige the model it can play guiding roles in Chinleasic public
sports service efficiency improvement.
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