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ABSTRACT

Rural sports is one of important part in Chinesersg it affects Chinese sports overall developnagrgvery turn.
In current stage, Chinese rural sports have mangbf@ms, insufficient investment, and imperfect cétme,
non-deepen sports awareness and others are faassict its development, so research on rural $por
optimization countermeasures has become presetiilye€e rural sports development priority. The papglizes
comparative analysis and goal programming methodntike comprehensive analysis of Chinese rural sport
Firstly make comparative analysis of Chinese ruspbrts and urban sports, study on urban and ruiadris
differences from urban residents sports fitnessramess, sports fithess education receiving pathwelsas sports
activity organizations three aspects, and analydsam and rural residents satisfaction degree onrgpactivity,
and further find that rural sports develop slowethaespect to urban sports, urban and rural spafesselopment
has larger differences. Secondly, on this basidizetgoal programming to make quantitative reséamn best
sports activities fit for Chinese rural sports demnent, by establishing objective functions, clali optimal
solution, and further get that badminton, sociahda and square dance are best items that fit fan€e rural
sports development, and rural residents satisfactiegree on them is higher.
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INTRODUCTION

In present stage, no matter from sports populatinass participation in sports conditions, or Chénaeports
performance in world level competitions, Chineseorgp have been greatly transformed. However, in the
background of Chinese sports rapid developmenstilit has many problems, and has lots of Chinesartsp
development constraint factors. Among them, rupalrs are one of main factors [1-4]. For yearsokuis have
made many research on rural sports, and got caanlus

Li Fei took Wanjiang as an example to interview ameestigate, as well as release questionnairegdheeality
report about university students village officiafmrts behaviors, reviewed rural sports developritent university
students’ sports behaviors, and pointed out thatewsity students village officials series of mea&suabout rural
sports generated larger impacts on Chinese rumtsspgheir measures were implemented into ruradses: life,
which was firm and reliable and propelled Chinas@lrsports sustainable development; When resedwcheural
sports development, Liu Jian-Min took Hebei proeinas an example, by consulting lots of documents,
summarizing predecessors experiences, utilizingticganalysis, mathematical statistics, systemyaigand other
methods, as well as combining with Hebei provingespnt development status, he proposed rural sports
development process existing issues and correspgrudiuntermeasures [5-8]; Yu Ying-Mao utilized doeunts,
system analysis and other methods, made quantitatialysis of rural physical education status, yaeal its
development process problems by data statisticattghpointed out rural physical education suffeeednomic
development, rural resident sports awareness ahdrsotinfluences, its development was relative slang
combined with present stage rural sports and Chimasal development overall status, provided cqoading
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countermeasures [9-12]; Lan Guo-Bin researchedribbanuand rural sports development process exigtioglems
and gap by comparing urban and rural sports dewsop status, he pointed out that Chinese urbamaatisports
suffered multiple factors affects and showed imhedal development, urban and rural sports developgamwas
larger, especially rural sports development waatiet backward, to better propel to Chinese spigtelopment, it
should encourage urban sports to drive rural spet@lopment, so that let urban and rural sportsotrdinate
develop [10].

The paper utilized mathematics comparative analyssthod and goal programming method, establishes
mathematical model about Chinese rural sports dewednt optimization countermeasures. Firstly, zdili
comparative analysis; make comprehensive analysisban sports and rural sports status. By analymitban and
rural residents satisfaction degrees on sportsites, specific study on urban and rural resideggps in sports
fitness awareness, sports fithess education reggeipath, and sports activities organizations thaspects, and
further get conclusion that rural sports develagwslr, urban and rural sports development has lalifarences.
Secondly, on this basis, combine with goal programymmethod quantitative researches’ Chinese rypakts
activities forms and villagers satisfaction degreefurther points out that best sports activitibat fit for Chinese
rural sports development are mainly badminton,aat@nce and square dance, and mass satisfactipeedeare
higher on them, to propel to Chinese sports susitééndevelopment, it should advocate urban and sparts
coordinate development on the basis of developirg sports.

RURAL SPORTS EVALUATION MODEL ESTABLISHMENT

Rural development affects Chinese sports overaildpment. In present stage, no matter from sgmofsuilation,
mass participation in sports conditions, or Chingserts performance in world level competitionsjnébe sports
have been greatly transformed. But Chinese ru@tsave many problems, insufficient fund, andgaoizational
structure is not sound, non-deepen sports awaremedsothers, so it is necessary to study on rypakts

optimization countermeasures.
economic
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cultural
tradition
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Figure 1: Rural sports development factors
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From above Figure 1, it is clear that Chinese rgmdrts development constraint factors are maialynemic
development, cultural tradition, sports awarenspsrts facility construction, government sportseistment and so
on. To comprehensive develop Chinese rural spsitsiten urban and rural sports development gap necessary
to improve rural residents’ sports awareness, asgegovernment sports investment, and encouragés spobs,
sports associations’ development so as to expartssactivities impacts on masses life.

Chinese rural sports satisfaction degree investigation

Sports facilities construction status is the basisports developing in city and village; good gpdacilities have
better promotions to residents’ physical exerci§gmnpare Chinese urban and rural residents satmfadegrees
on sports facilities demands, is helpful for uslgziag targeted status, find out sports urban amelrdevelopment
gap, and point out existing problems, and furthettds promote sports rural development [13].

Table 1: Urban and rural residents’ sports faciliies satisfaction degree

Item City Country Difference
Satisfied 10% 4% 6%
Basic satisfied 40% 16% 24%
Dissatisfied 45% 61% -16%
Does not matter 5% 19% -14%

Above Table 1 is Chinese urban and rural resideptsts facilities’ satisfaction degree investigaticomparison
data, it is from Chinese statistics yearbook, ganedministration of sport of China and internetatige
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investigation report. Draw above data into follog/statistic Figure 2, and further analyze dataqrtesd features:

Does not matter %
Digsatisfaction b
WCountry
i ; ; 16 [D(l‘)f_...
Basic satisfaction i—*—‘—qm
Satisfaction i
10%

% 10%  20% 30% 40%  B0%  60%  TO%

Figure 2: Urban and rural resident’s sports facilities satisfaction

From above statistical Figure2, it can analyze getd on a whole, with respect to rural residentsin€se urban
residents have higher satisfaction degrees onssfamilities, but only 10% is satisfied with spofasilities, 40% is
basic satisfied, and 45% residents are dissatjsfizdl residents satisfaction degree on sportiities is inferior to

urban residents, nearly 61% residents are diseatisfith sports facilities, only 4% is satisfied6% is basic
satisfied, which has larger differences with urbesidents satisfaction degree.

Thereupon, Chinese sports facilities constructsmmat so optimistic in city and country, most ofidents are
dissatisfied, especially for rural sports faciltieonstruction. Causes that form into such sitnasamainly affected
by rural economic development, government investnman sports facilities are not enough, sports ifaes
construction in country are still not complete, dadher lead to rural resident dissatisfactionhwgports facilities.
In addition, urban and rural big gap’s historicaue is also key factor to restrict urban and rspalts development,
to further promote urban and rural sports develaogshorten urban and rural gap is main way.

Chinese rural sports awareness

Sports development not only suffers economic faaegion factor, infrastructure construction antdeotfactors
influences, sports awareness is also key factdratffects its development. Sports not only is a jgetition that is
popular on TV, is also massive activity of masgeational entertainment, body building. Researd¢tanrand rural
sports fitness awareness differences is helpfubfofinding out problems, and targeted problemsalining with
urban and rural development status to put forwardesponding conclusion and countermeasures [14].

Table 2: Chinese urban and rural residents’ sportditness investigation

Item Manual work instead of  No disease or health: Physical fithess is equal  Fitness to promote physical and
physical fithess to the waste of time mental health
City 2% 5% 3% 90%
Country 12% 47% 21% 20%
Difference -25% -42% -18% 70%

Above Table 2 is Chinese urban and rural residesmtsits fitness consciousness investigation comspariata, is
from Chinese statistics yearbook, general admatisin of sport of China and internet relative irtigestion report.
Draw above data into following statistic Figure &d further analyze Chinese urban and rural retsdgports
consciousness presented features.

204 %
i i’ [ENanual work instead of phy
sical fitness
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OFhysical fitness is equal
2% to the waste of time
OFitness to promote physica
el 1 and mental health

Figure 3: The sport consciousness of urban and rutaesidents

From above ring Figure3, it is clear that Chinesdman residents sports fithess consciousness isgaroalmost all
think sports fithess can promote physical and memalth, only little people recognition on spofisess is
incomplete that thinks manual work can replace ghyditness, only no diseases it means health, @ngical
fitness is equal to the waste of time. By comparithg cases are more serious in country, thoughri@ébresidents
think physical fithess affects physical and met@alth, nearly half people think physical fithessuseless that
equal to the waste of time. Such situation affsptsrts promotion in national range to great extespecially affects
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rural sports development.

Chinese rural sports fitness situation

Sports development in city and country, especialtal development is affected by sports fithesscatian to great
extent. With respect to country, urban residentgivéng sports fithess education paths are varioesyork, library,
clubs, friends, colleagues and so on, and obtairntsfitness education by network, library, clubsl @ther ways are
relative wide. While country suffers economic deyahent, high technological information transmissipaditional
thoughts influences, receiving sports fitness etioicas not going well, and is relative poor wigsspect to city.

Below Table 3 is Chinese urban and rural sporte&titan receiving paths investigation report, datikam Chinese
statistics yearbook, general administration of spb€hina and internet relative investigation ngpo

Table 3: Urban and rural residents’ sports fitnessducation receiving paths (multiple choices)

Item City Country Difference
The network, the library 43% 11% 32%
Associations and clubs 47% 7% 40%
Experts, social instructors 33% 13% 20%
Friends, colleagues 67% 63% 4%

Draw above data into following statistical Figurea#d further analyze conclusion:

Friends, colleagues

Experts, social instructo
rs

ECity
WCountry

Associations and clubs

[ |
The network, the library 43% h
1 I |

0% 20% 40% 60% 80% 100%

Figure 4: The way to get the fitness education ofrban and rural residents

Above statistical Figure 4 indicates no matter grts fithess education from network, library,casstions and
clubs, or by friends, colleagues and others trassiom and introduction, urban sports fithess depielpis better
than rural. To urban residents, get sports fithessvledge by friends, colleagues introducing is rif@st important
path, secondly is getting through network, libragsociations and clubs.

Friends and colleagues impacts are relative impgrtahich is more obvious reflecting in country,arg 63%
population gets sports fithess knowledge by frieadd colleagues, it is clear that people have iceiapacts on
sports fitness information transmission, if it watd further propel to sports fitness developmer€hina, it should
strengthen its publicity in massive life, and piesitpropel to network, clubs and others advertisingports fitness.

Chinese rural sports activities times

When mass can positive participate in sports dgtien one hand, it also suffers organizer inflemdn general,
sports fitness organizational activities are orgedi by government sector organizations, associasfosocial
organizations and social sponsorship. AccordinGhese sports status, association of social azgdans sports
activity organizing times are more, which mainlychese most association of social organizations reesnbave
certain understanding on physical fithess, togethgr people love physical fitness so that let dedp have higher
positivity when participate in sports activity, moatter activity times or activity participants anmbuobtained
results are better than other organizations.

Table 4: Urban and rural sports activity organizatonal ways comparison

Item The government sector Association of social Social sponsorship
organizations organizations
City 23.98% 41.22% 34.8%
Country 33.33% 46.08% 20.62%
Ratio 0.72 0.89 1.69

Above Table 4 is Chinese urban and rural sportvigciorganizational ways comparison, data is fr@hinese
statistics yearbook, general administration of spbChina and internet relative investigation ngpBor above data,
it makes statistical analysis, and respectivelyvdpée chart about city sports activity organizatibway and rural
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sports activity organizational way, so that beti@mpare urban and rural sports activity organiragispect gaps.

23. 98%
34. 30%

BThe government sector
organizations

Bissociation of social
organizations

OSacial sponsorship

\—4]. 224

Figure 5: City sports organization
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Figure 6: Country sports organization

From above pie-shaped Figure 5-6 analysis, it getlusion that Chinese sports activity organizegiare better
developing in the country, especially for governimsector organizations and association of socighmirations.
With respect to city, when city organizes sportsivities, it is based on association of social oigations,

government sector organizations are little. Ovewigban and rural sports organization ways, astoniaf social

organizations are main organization way, to beitepel to sports activity development in Chinesaaldrpeople, it
should positive encourage sports type associatfosooial organizations development, propel to assion of

social organizations sports activities, so thatdogood basis for sports activity further devel@pin masses.

GOAL PROGRAMMING-BASED CHINESE RURAL SPORTS ACTIVIT Y ITEM RESEARCH

Sport is one of Chinese masses recreational eimt@eat important choices, with sports developmemnt aational
fitness widely spreading in China, physical fitneas already become main part in Chinese pubfiedd. However,
on a whole, Chinese physical fitness ways areivelaimple that is practicability based, generalgn-operating
sports venues are well received, and operatingisvaglf-management.

According to investigation, Chinese public sporiteflss contents are mainly badminton, swimming,tifalb
basketball, volleyball, gymnastics, climbing, dangidliards, bowling, rope skipping and so on. Baling Table 5 is
Chinese rural sports main items, data is from gdnadministration of sport of China and Chinesdisttas

yearbook data.
Table 5: Goal programming data investigation table

Football Basketball | Badminton | Taijiguan | Social danc¢ Square danc¢ Others
Percentage 5.7% 3.2% 26.4% 11.5% 21.4% 28.1% 3.6%
Satisfaction degree 7.8% 5.4% 25.1% 15.6% 19.7% 23.9% 2.5%

Goal programming guiding thought

As the name implies, goal programming is prograngngiiven system problems by mathematical method#hato
getting a group optimal scheme of actual expectgdets. Goal programming overcomes linear programgmi
limitations, which can only solve a group of lineanstraint conditions. In addition, in realitydjfto certain targets,
it has primary and secondary, and also supplemehiralependent from each other. And meanwhilesiv @xists
maximum value, minimum value, and the differencegudintization and qualitative, LP cannot solve ¢h@®blems,
while goal programming just overcomes the shortogsi

In general, goal programming has three methodghted coefficient method, priority ranking methaai afficient
solution method. Among them, weighted coefficierdtinod is to define a weight on every required gsalthat
transform complex multiple goal problems into seagbal problem, but its weights rationality canwell grasped;
priority ranking method is to classify each goaloirdifferent grades, its classification evidenceeich goal
emphasis degree. Efficient solution method can &lk®unt of every goal so that get most satisfiddtion.

Goal programming objective function is composedpbgitive and negative deviation variables accordmgach
goal constraints and endowed corresponding priiofa. Its general basic forms are:
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Positive and negative deviation variable triesécstnall so that just arrives at goal valjigz= f(d"+d7)
Positive deviation tries to get small, it doesreed to arrive at goal vald@inz= f(d")

Negative deviation tries to get small, above g@dlie and surplus amount is not limitB§r 2= f(d")

Among them, positive and negative deviation vagalmefinitions are as following:

Known that d is function of decision-making variable, positigeviation variabléj = max{d ~d, ’0} represents

the part that decision value surpasses goal valkegative deviation variabfe =—min{d - d, 0} represents the part

+ - =
that decision value hasn't arrived at goal valung] E(ljo is d goal value, it always hegs xd” = 0.

Pl,PZ,... P >>Pk+1,k:1'l...,q

*and it has X

Priority factor: , represents thatPk has bigger priority thanp'“l.

Goal programming general mathematical model:

Knownxi(J =12, is goal programming decision-making variable otatly has "' pieces of constraints are

rigid constraints, equality constraints, or inedyatonstraints. There aré pieces of gentle goal constraints, their

+ -(i =
goal programming constraints deviations al | 070=12D) get there are’ pieces of priority ranks that are

.
RRR-R In the same priority Pk, there are different weights respectively are9 ,

q |
(=12 | minz:ZPk[ C()_kjdj_+a)+kjdj+]
@ (12121 Therefore goal programming general mathematixaiession is : N

> g x <(52)b,i=L,m
=1

respectively

26X +d —d =g, =1
j=1

X] 201] =1121'”;n
d,d"=20i=22--,1

Goal programming data handling
According to above goal programming guiding thoughtry out data processing with rural sports @gtieontents
and villagers’ satisfaction degree data, here adspguential algorithm. Sequential algorithm isigfarming
complex goal programming problems into multiplegééngoal programming problems according to priesitbrder;
its main process is as following:

For k=120 gglye:

I I
minz= z P{Zw_kjdj_ +0fkjdj+]
=1

i = (1)
D ax <(=2)b,i=1-,m

= (2)
Zn:qjxj+di‘—dl+:g,,|:l N

jlzl 3)

(wd +ardr)< 25212 k-1

= 4
X;20,j=12---,n 5)
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47,4 20i=12 (®)

Among them, Optimal value %
Firstly, most important is rural residents satisifat degree, so its priority rank the first gra&%;Secondly, rural
sports activity development suffers economic faaéuence that is the second gracfé;FinaIly, its development

status will also suffer rural residents sports soiousness high-low that is the third grg)ae.Require that
resident’s satisfaction degree to be above 15%:€lipon it gets corresponding goal programming model

minz=Rd, +Py(d," +d,") +Py(3d, +3d, +d,")
5.7%,+3.2X,+264X,+115x,+ 214X+ 281X, +36X,
7.8X,+5.4%,+251X,+ 156X, + 197X+ 239X, +25%,= 20
X, %o, %, 07,07 20,1 =12, 7

By MATLAB software calculating above objective fuimns, and further get goal programming optimalusoh
is: 2 = (356) , and resident satisfaction degree is 21.2%.

Result analysis

From above objective functions optimal solutiorgah get conclusion: badminton, social dance andregdance is
the best choice to propel to Chinese rural spantthér development and encourage rural people ticipate in

sports, and rural residents have general high&sfaation degrees on the three sports activitigglyze from the
perspective of field, the three sports activitigsipment, field construction and others are vemypde, no so strict
requirements, and fit for massive activity, actiwienues can easily select. And meanwhile, techrécmiirement is
not too high; it has also larger effects on masgsiglal and mental influences that conform to masdesach age
stage.

CONCLUSION

Utilize comparative analysis method, make compeeadinalysis of Chinese rural sports and urban spivrinainly
studies on urban and rural residents’ satisfactiegrees on sports activities, sports fitness aveasseresidents’
sports fitness education receiving paths as wellrban and rural organizing sports activity tim@g.comparative
analysis, it finds that urban and rural sports tmweent has larger gap, rural sports developmefdvier with
respect to urban sports, no matter residents’ sgfdrtess awareness, sports education receivingspat sports
activity organizing times, it is inferior to urbaports, which can be got from residents satisfaafiegree on sports
activity.

Utilize goal programming method to analyze Chinesel sports some main activity forms and corresirog
masses satisfaction degrees, it gets best spdit#ties that fit for Chinese rural residents ar@diminton, social
dance and square dance, which have highest masfastén degree and is optimal solution of goalgzamming .
It also proves that in case residents’ satisfaafiegree is met, badminton, social dance and sqglzaree are events
that best fit for Chinese rural sports developménshould encourage rural residents to participatéhe three
activities.
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