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ABSTRACT

This text makes an analysis on the aging structygeder characteristic, culture feature and thdedénce among
urban and suburb of different areas. It points that the age of Chinese Sporting population maralyges from
16~45 nowadays and most of people are college agtd $thool students, providing the situation whitwere are
more sportspeople in the mid-eastern parts and iesthe western parts, for the influence of econohgxt,

correlation analysis methods were used to makeqtheantitative analysis on the relativity of the ptggion and

economic factors in different sporting systems. #hedh, in order to predict the population, we comeptne Pearson
correlation coefficient and choose the more cottigkaone to analyze. For the last step, we can takeantage of
the Logistic Growth Curve to build a model of spaytsystem population prediction and obtain thedprgon

mathematical equations through investigating thstdrical statistics from those vocational sporticglleges,
sporting schools and a vocational sporting schdittisred by the correlational analysis method. Fréms step, we
can predict the changes of the population attendiythree kinds of schools in the five years tlovioafter the
year of 2012. Furthermore, we can draw the conclughat in the five years to follow after 2012, réheill be more
people attending vocational sporting college andrspg school but less people in avocational spaytschool.

Keywords. Sport Population, Correlation analysis, the Paacsorelation coefficient, the Logistic Growth Carv

INTRODUCTION

To assess whether or not a country is prosperbesleveloping of its sporting vocation is one & #itandards. And
the developing of the sporting population is thec@l factor for developing sporting vocation. Sir€hina declared
its independence, sports have been taken seriandlpeople’s enthusiasm for sports becomes strargkstronger
for the sake of the impact of the nationwide fisipsogram. As Chinese sporting population grownetetthave been
considerable scholars who investigate the devedppfrChinese sporting population until now.

Taking the present social structure in China imosideration and consulting large amounts of docuspeXiao
Huan yu analyzed the basic features of Chinesetisggnopulation and its inevitable connection witie social
structure in the investigation towards Chinese tipppopulation. He raised the view that sportimplation is a
part of society and its developing is bound to iftuénced by the developing of society, so it isessary to take
social factors into consideration when investigatsporting population; In the investigation of gpay population,
Fang Li classified the sporting population by amalyg the fundamental definition of it and providén statistics
standard of sporting population; When studyingttieory of sporting people, He Jian wen stated #séchfeatures
and definition of sporting population comprehenkiv&urthermore, he combined previous researchirfgsl to
improve his and acquired the comprehensive stateofesporting population theory; When Pang Yuansyudied
the accurate Chinese sporting population, throughlyaing the basic features of sporting populatemd
considering the contemporary situation in China,paeénted out the developing direction of Chinesertpg
population in the future; Miao Zhi wen made a puofd research on the structure of Chinese sportogle in the
analysis of Chinese contemporary sporting populagiod provided a new structure of Chinese spogimgulation
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according to the present social development anidlsgical theory.

This text makes an analysis on the aging structygader characteristic, culture feature and thierifice among
urban and suburb of different areas. It pointstbat the age of Chinese Sporting population maiathyges from
16~45 nowadays and most of people are college middthool students, providing the situation whitwere are
more sportspeople in the mid-eastern parts and ifeske western parts, for the influence of econoidgxt,
correlational analysis methods were used to mag&egttantitative analysis on the relativity of thepplation and
economic factors in different sporting systems. Ameh, in order to predict the population, we coraghe Pearson
correlation coefficient and choose the more cotiredaone to analyze. For the last step, we can takentage of
the Logistic Growth Curve to build a model of sjmgt system population prediction and obtain thedjmtéeon
mathematical equations through investigating thetohical statistics from those vocational sporticgileges,
sporting schools and avocational sporting schattéséd by the correlational analysis method. Fribis step, we
can predict the changes of the population attentliegthree kinds of schools in the five years ttofo after the
year of 2012.

M odel construction

Sporting population is the fundament and motive @oof the development of Chinese sporting vocat®indying
the aging structure, gender structure and culttmectsire of sporting population can be of help take further
analysis about the recent condition of sportingytatoon. At the same time, we can find and sol@jfems during
this process.

2.1 The basic features of Chinese sporting poprati

2.1.1 The aging structure of Chinese sporting peatprn

The slogan “Sports can strengthen a country” has véidely spread since China declared its indepsrel@nd
China has realized the slogan relatively well. P&sgenthusiasm for sports becomes stronger andggr and the
sporting population successfully makes its augniemta“Everybody does sports” is no longer an emptyd. In

daily life, exercisers are ubiquitous. If you wamtlearn the situation of Chinese sports, the st is to learn the
aging distribution of sporting population. FigurislOur country sports population age structure. Jtaistics are
from the yearbook of Chinese statistics, State ehy€ulture Administration and Internet investigas, etc.
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Figure 1: Our country sports population age structure

From Figurel we can know that the aging distributid Chinese sporting population ranges mainly frbér45,
then 46~55. People who are under 16 and over 5%wer sports relatively. The reason why the disititn
characteristic is like that is influenced mainly dture level, physical quality and spirit, et@edple of 16~45 years
old are mainly young and middle-aged, so doingtspigra must during their spare time. People wigousmder 16
and over 55 are mainly children and old. Doing & a little bit risky no matter from the intetdactor for the
aspect of physical quality or the external factbthe security of sporting facilities. As a restiltiey do less exercise
relatively. Consequently, the sporting populatiéithis age group is less.

In order to encourage people who are under 16 aed 55 to do sports, the government should stremgthe
construction of sporting facilities to guarantee ecurity. People of this age group should enh#msie sporting
spirit and in this way, they can raise the qualitypody and life.

2.1.2 The gender structure of Chinese sporting latipn

Gender issues are important issues we must facthéndevelopment of Chinese sporting cause. Through
investigating gender issues, we can analyze theedegf cognition and participation towards sportsif different
gender in people groups. From the aspect of gengercan reform the sporting system and construitatse
sporting facilities for people groups in differeg¢nder to raise people’s enthusiasm for sportghig way, the
sustainable development of Chinese sporting caipeomoted. Tablel shows some details from thera#x of
sporting population. The statistics are from tharpeok of Chinese statistics, State Physical CallAgministration
and Internet investigations, etc.
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Tablel: Thesexratio of sporting population

Classification| Sporting population Male sporting population/ Male populatic Female sporting population/ Female population
male female
Percentage | 56.6% 43.4% 20.2% 15.8%

Consequently, in order to analyze the degree ohitiog and participation towards sports from peogiteup of
different gender, the statistics above was madeRigure2 to get further analysis and conclusion:

Yomen sports population/
Women population :'15 80%
" . L
fen' s sports pan{latlnn/ 0.20%
male population
i MEpercentageh
Tomer’ = 5
omeEn S SDUI:b populatio 43, d0%
Men' s sports population 56, 60%
| |

0. 00% 20.00%  40.00%  60.00%
Figure 2: Sportspopulation sex ratioisa bar chart

From this bar chart we can see that, in Chinesgspopulation, men are in a larger group, in §@&fcent. The rate
of men’s sports population and male populationlarger than the rate of women’s sports populatiod women

population, which is to say, men attach more ingroe to sports than women and the passion of mkrato and

participate in sports is higher than women. Thismimenon is more obvious in Chinese sports. Maletat are in
a large quantity in some big sport events like batlt basketball while female athletes majoringame sports like
aerobics and lala gym. When we analyze the reasofing that it is because the restriction from ithea of the

traditional culture and the physical factors of veamwhich makes the women’s development in the sportle

restrict in some degree.

2.1.3 The cultural structure of Chinese sports paton

Cultural level is the most important thing whichilirences the level of a person even a nation’s @oosness. As
for the development of sport, the cultural levethe# sports population therefore influences thedrsconsciousness,
and thus influences the development of sport. Bafie cultural groups have different faith and difiet cognition
towards sport. Studying the characteristic of aaltistructure of the sport population is benefidialfind the
existing problems in the development of the Chirmgmmt. After we find the problems, we can work selutions to
the sport population in different cultural levels.

So in order to analyze the cultural structure ofn€ke sport population, we look up plenty of statisfrom the
Chinese statistical yearbook, the reports of Sedtgsical Culture Administration and the interneg draw a pie
chart like Figure 3, and after the analysis we ctorthis conclusion:

2. 6%
4 0% 85 Deraduate student
16. 6% Bundergradiste

Osenior high school stu
dent

| Ojunior school student
Melenentary schoal stud
ents
\ 529 |@Primary school the fol
20, 4%

lowing

Figure 3: Our country sports population structure of culture

From this pie chart Figure 3 we can see that antibe@hinese sport population, the undergraduatesanidr high
school student are both in a large proportion déedgraduate student, junior school student andezitary school
student are in a smaller proportion, while the amynschool the following only take a proportion 26 percent.
This phenomenon shows that the whole cultural le¥eChinese sport population is comparatively hégipecially
in the Chinese degrade athletes. At present, tinebau of Chinese national athletes and internatietialetes is
growing which shows that the cultural quality if i@&se sport population is higher and Chinese spamter is
developing towards a high level.

2.1.4 The region feature of the Chinese sport patpri

With the different development levels in differemreas, the Chinese sport population have obviagisrrdeature.
The analysis of the region feature of the sportutetion which mainly includes the difference amdhg East, the
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Middle and the West and also the sport populatiap gaused by the urban-rural gap is beneficialufoto take
different sport development policies according iffecent region features, and thus makes the Chispsrt career
develop in the whole country. Table 2 is the basiermation of the region feature of the Chineserspopulation
and the percentage refers to the sport populatooumts for the total population. The statisticasning from the
Chinese statistical yearbook, the reports of Satgsical Culture Administration and the interned @ic.

Table 2: Theregion feature of the sport population

\ Region Urban and Rural|
East Middle West Urban Country

percentage% 21.5% 21.4% 8.1 28.9% 12.4%

According to the analysis of the statistics in ¢thart, we come to the conclusion:
30.00% -~ 28, 9%

26, 00%

21.5% 21. 4%
20, 00%

15. 00% TZ 05 | Beercentaget |

10. 00%

=]
e
'3

5.00%

0.00%

East Hiddle West Urban Country
Figure 4: Sportspopulation of the area

From this histogram Figure4, we can see: as foatha distribution, the Chinese sport populationdaharacter of
“more people in the Middle and the East, less peapthe West”. As for the urban-rural distributidhere is more
sport population in the country, about 28.9percaittije in the country there is only 12.4percentisTis mainly
influenced by the development of the area econonalythe traditional culture, which makes the slowealeping
areas’ sport career, develop relatively slow. i teantime, this shows that the development ofplogt population
is closely related to the degree of the developroétite society’s economy.

2.2 The analysis of the Chinese sport populaticseldaon the correlation analysis

Based on the research of the basic information tath@uChinese sport population, the Chinese spaptijation has

a close connection with the development of theedg'si economy. While in China, there are many foofisport
population which mainly includes Professional, $dostitute of Technology, Sports School, CompetitSports
School, Amateur Sports School, and Single Sportso@cand so on. We come to the further analysishef
connection between the varying number of people tned economy based on the sport population in these
organizations. Table 3 shows the

Table 3 is a chart about the varying number of peopsports system in China between 2008~2012.stétgstics
come from the China Statistical Yearbook:

Table 3: The statistics of population to different sports system

\ | 2008 2009 2010| 2011 2012|

Per capita GDR Yuan) 2370€2560€3001£3519€38420
IProfessional, Sport Institute of Technoll 2988| 3056 3480| 4671 6126
Sports School 157971587(159711691216305
|Competitive Sports School | 389 | 476 486 | 323 398

Amateur Sports School 2589724571243922416¢21657
Single Sports School ‘ 357 | 348 330 | 371 316

Training Base 3743 3875 3927 3323 3892
Stadium 1557¢1539€1577€1631£14993

1.2.1The guiding ideology of the related analysis

The method is to conduct correlation analysis éttto or more correlative variable factors.

To related analysis request every factors areagtlat comparable, the range contains almost e\aty pf our life.
Pearson correlation coefficient is one of the edlanalyses, and it use for showing statistics éetviwo variables,
and for ration calculation of the similarity betwetsvo variables. And the formula is as follows:

p(X,v) = SV _ E((X - #)(Y - 4,)

0.0, 0.0,
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1 =E(X).0,” = E(x .} =E(x?)-E(X)
So, Pearson correlation coefficient can be alstevas:

E(xY)- E(x)E(v)
x2)-E2(X )y ElY?)- E2(Y)

PIX.Y) =
VE(

When two variables’ Pearson correlation coefficigmtnear to 1 or -1, the two variables are relatadost parts or
closely. When it approaches to 1, means the twdabiws positive correlation, and on the contrarjem it
approaches to -1, means the two variables negeativelation.

2.2.2 Data processing and results

In the study of sports system population, we makesports system populations as an observableblariand build
the correlation coefficient formula between spaystem populations and GDP of per capita. We useSSte
dispose the data in the form, and get the resuabfe 4:

Table 4: The pertinence of coefficient

Control variable Professional sport  Sports Competitive Amateur Unidirectional Training : gym
skill school school sports school : sports school sports school base
GDP of Pearson .953* 759 -43 -.878 -.362 -.24 -.034
per capita correlation
coefficient
significance both .012 137 469 .050 .549 .690 .957
side9

We can conclude from Table 4 that in seven physdaication system institutions, Professional spkitt school,
Amateur sports school and Sports school have thst pertinence with GDP of per capita. It establishiee
prediction to the sports system institutions pofioifain the next step.

2.3 The prediction to the sports system institutions population based on L ogistic Curve

Based on the analyses that mentioned above, wesehtbe most effected sports system institutionféRsional
sport skill school, Amateur sports school and Spsechool) to predict its population. We can prettiet population
between 2013 and 2017 by Logistic Curve.

2.3.1 The guiding ideology of Logistic Curve

The diversification velocity of things in differeperiod are not the same. The sports system itistisipopulation
of China diversification uncertainty in the proceésime. We adhibit Logistic Curve here that itveaextensive use
in representing these kinds of uncertainty develapintendency questions.

The usual mathematical model of Logistic Curve is:

dy y
7 = 1-= 1
at ry ( I_) 1)

Y is the predict value, L is its limit value, rircrease constant, and r>0.
Solve the equations we can get:

==L )
Y licet
Mark the usual form of Logistic Curve as:
1
=—— — K>0a>00<bz1 (3)
" ran
: _ . 1
The estimate of the parameter in Logistic Curvesgoey, =—, as:
t
y, =K +ab (4)
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Trisect n observed values in time series, it haverms in every part, &= 3m.

Partone: ¥, ¥,, Y3, ) Yo
Part two: Y, .1y Ve Ymear s Yom

Part three: Y, .1 Yomizr Yomezr " Yam

In this, the sum of trend in every parts is eqaahe relevant sum of observed values, so we ggbdhameter
estimate, the trinity method steps as follows:

Mark each part of the sum of observed values as:

Sl Zytysz ZYt,Sg, zyt' (5)
t=m+1 t=2m+1
With:
m 0O m
S =Yy, =) (K+ab)=mK+ab{l+b+b?+:--+b™™)
t=1 t=1
2m O
S = z Ye= Z(K"‘abt)=mK+abm+1(1+b+b2+...+bm—1) ©)
t=m+1 t=m+1
3m [
%: z Z(K+abt) mK+ab2m+1(l+b+b2 .+bm—1)
t=2m+1 t=2m+1
(1+b+b2 +...+bm_1)(b_1) =b™ -1
Then:
bm—l
S, =mK +ab oo
bm—l
SZ =mK + abm+1_ (7)
b-1
bm—l
Ss =mK + ab2m+l_
b-1
So get the result:
1
S-S
b-1
a=(S,-S) oz .
b(b™ -1)®
_ 1) _apbb”-1)
=y
In addition, when predict the data; we should ies$jitewith following method:
M =bh ©)

Yi = Yia
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2.3.2 Data processing of Logistic Curve and coriolus

1
From Yy, =— we can get the changed data of 2008~2012 in Eable

t
Table5: Data form changed by Logistic Curve

| \Year | 2007] 2008 2009| 2010 2011| 2012
Cx10P Professional sport skill schc 0.347 0.335 0.327 0.287 0.214 0.163
R4 |Sports school |0.06410.06330.063(0.062€0.05910.0613

Amateur sports school 0.03920.038¢0.04070.041(0.04140.0462

By (5) we get: S1 = 0682 S = 0614, S5 = 0377
S$% =0.1274S% =0.1256 S% = 0.1204
S% =0.0778S% =0.0817 S% =0.0876

By (8) we get: b' = 1867,a" = -0.005111K" = 0.35468
b* =1.6999a* =-0.0001453K? = 0.1281
b®=1.5128a° =0.000796K > = 0.0748

So, the Logistic Curve mathematical model of spsystem institutions population is:

1
yi= 0.35468- 0.00511x 1867
, 1
Y = 01281-0.000145%1.6999
y' = :
0.0748+0.000796<1.5128

When we predict sports system institutions popaitetdf China in 5 years after 2012, we can subgiitutalue t
into the formula above. If we predig, , then we get = 2013-2004+1=10 and the result in Table 6:

Table 6: Prediction of sportssystem institutions population of China

2013 | 2014 @ 2015 | 2016 : 2017
Professional sport skill schoc 6135 : 6219 | 6258 : 6301 : 6325
Sports school 16413 16525 16797 | 17105 17297
Amateur sports school 21579 20681 20432 : 19837 : 19693

We draw the population prediction above to the brokne in Figure 5 for the better analyze of trémdsports
system institutions:

25000

20000 = “+Professional sports i
= s — s —8—=& nstitute of technolog
15000

¥
#-Sports School
10000

E000 Amateur sports school

0

2013 2014 2015 2016 2017
Figure 5:The number of sports system institutions

Through the analysis to the statistics of brokee Figure 5 above, we can make the conclusionayulation of
Professional sport skill school have increased years after 2012, but the population of Amatewrtspschool
reduced to a certain extent. As a whole, populatibAmateur sports school is in the majority, butai trend od
descend. They should take some actions like stietingt publicity of sports, reform manage systemfeoe the
facility of sport to keep the population of Amateyports school.
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CONCLUSION

(1) This essay firstly analyzed the basic conditdiChinese sports population. It mainly includihge age structure,
gender character, culture character, and diffeienogong different zones of sports population. &b we conclude
that: the majority of Chinese sports populatioinishe age from 16 to 45, and most of them areesitgdin senior
high school and college. And with the effect of mmmic development, it appears more in the East thawest, it
is more distinctness between the city and the cysinaie.

(2) Based on the analysis of the basic informatibisports population, we used correlational analysethod to
analyze correlation of different sports system patan and economic factor in a ration. In compafePearson
correlation coefficient, we chose the most effeaads (Professional sport skill school, Amateuntspschool and
Sports school) to predict the population by economy

(3) We use the Logistic Curve method to build thedel of prediction of sports system population. dugh the
analysis of historical data of Professional spkiit school, Amateur sports school and Sports stho@007-2012,
we get the predict formula, and predict the charigegopulation in 5 years after 2012. In that wenaloded,
population of Professional sport skill school hawereased in 5 years after 2012, but the populatioAmateur
sports school reduced to a certain extent.
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