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ABSTRACT

Youth volleyball plays a very important role in juvenile physical quality,
healthy growth. At the present stage, China has already enlarged selection
and cultivation on juvenile volleyball athletes, and got certain
achievements. No doubt, juvenilevolleyball athlete sports quality criterion
research has become an important task of Chinese volleyball sustainable
development. The paper mainly utilizes Bayesdiscriminant analys s method,
firstly it makes a general survey of world juvenile volleyball athlete
management mode, researches on its management superiorities and
management philosophy, and on this basis, it horizontally researches on
present stage Chinese juvenile volleyball athlete status, and puts forward
existing issues. Secondly, establish Bayes discriminant analysis-based
juvenilevolleyball athlete sportsquality criterion research model. Combine
with juvenilevolleyball sportsquality affected speed quality, power quality,
springing quality and sensitive quality such four items’ first grade
indicators, it defines corresponding second grade indicators that 30m
standing start, medicine ball throwing, running-up reach, V moving and
total performance Bayes discriminant classification function. In addition,
it makes model improvement on this basis, considering events prior
probabilities, it establishes improved Bayes discriminant classification
function that improves discriminant accuracy so that defines juvenile
volleyball sports quality discriminant criterion.
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INTRODUCTION

Volleybal wasoriginated fromAmericaasearlies;
it wasup toAmerican missionaries, churches, aswell
asmilitary officers, soldiersto spread around al places
intheworld. Volleybdl isnot only akind of sportsevents,
but dsowill affect physica and mentd hedlth,isakind
of verywideleisureactivitiesinlife. Juvenilevolleybal

isthebase of volleyball, research onits selection and
cultivetion criterion playskey rolesinjuvenilevolleybal
and naiond volleybal sustainabledevel opment. There-
fore, lotsof scholars have maderesearchesonit.
Gong De-Gui and othersin juvenilevolleyball ath-
letetechnical level affected psychological factorsre-
search; they combined with agreat deal of reference
documents, and investigated on nationa juvenilevol-
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leybd| athlete cultivation organizations, used documents
literature, questionnaire, dataandysis method and oth-
ersto makefurther analysis, so that they put forward
juvenilevolleybd| athletetechnicd effectsaffected psy-
chological factorsand got corresponding solutionand
measures; Zhong Sheng and othersin theresearch of
juvenilevolleyball reservetalents, they proposed that
at present stagejuvenilevolleybal existed main prob-
lems, combined with juvenilevolleybal current status,
they andyzed different genders, different regions’ juve-
nilesvolleyball athletes, sothat finaly provided corre-
sponding solution and measures, Zhang Jing-Jinginju-
venilevolleyball athlete physical quality research, she
compared foreign juvenilevolleyball athlete manage-
ment and training modes, and combined with Chinese
juvenilevolleybal cultivation status, she presented ju-
venilevolleybdl athletephys cd qudity affected numer-
ousfactors, and training modesto promoteitssustain-
abledevel opment; XuYi-Fangintheresearch of juve-
nilevolleyball reserveta entscultivation, shemadein-
vestigationon Chinesehighleve juvenilevolleybd| base
current, obtai ned first-hand investigation information,
and based on this, she made further researches, so that
put forward problemsand corresponding solutions, Lai
Zhi-Ronginjuvenilevolleybal reservetalents specia
sportsresearch, he combined with juvenilevolleybal
athlete quality status, put forward existing problems,
and utilized mathematical methodsto makequantitative
andysssothat got juvenilevolleybdl ahletequdity af-
fected physical factorsand psychol ogical factorsthat
provided theoreticd basisfor juvenilevolleybdl athlete
cultivation.

Thepaper mainly uses Bayesdiscriminant analysis
method, based onworld juvenilevolleybdl athlete man-
agement modeand current Chinesejuvenilevolleybal
athlete status, it establishes Bayes discriminant analy-
ss-based juvenilevolleybd| athletesportsqudity crite-
rion research moddl. Combinewith juvenilevolleybal
athlete sports quality affected speed quality, power
quality, springing qudity, and sengtivequdity four items
first gradeindicators, it defines corresponding second
gradeindicatorsandtota performance Bayesdiscrimi-
nant classification function, and carriesout model im-
provement, definesjuvenilevolleyball athlete sports
quality discriminant criterion, aswell asimprovesdis-
criminant criterion accuracy.

VOLLEYBALLATHLETE SPORTSQUALITY
CRITERIONMODEL ESTABLISHMENT

Asakind of sportsleisureevent, juvenilevolleybal
playspositiverolesinjuvenilehedthy growth and makes
taentsreservefor nationa competitivevolleybdl sus-
tainabledevelopment. Therefore, juvenilevolleybdl ath-
lete cultivation and selection has become a priority
among priorities. For juvenile physical quality testing,
according to consulted lots of documentsand scholars
researches, finally it getsthat mainly considersfrom
speed quality, power qudity, springing quality and sen-
stivequality such four aspects.

W The
move dolie

Figurel: M ovement quality evaluation index hierar chy

Abovehierarchica structureFigure1 shows: Juve-
nilevolleyball athlete physical quality testingincludes
four piecesof firgt gradeindicatorsand multiple second
gradeindicators, so asto better definejuvenilevolley-
ball athlete sportsquality criterion, now it establishes
mathematica mode to makequantitativeanaysisof each
indicator.

International juvenilevolleyball athletetraining
management

Throughout world juvenilevolleybdl ahletedeve -
opment, at present most of world sports power ad-
herestothe principleof improving juvenilevolleybal
athlete quaity and promoting futurevolleybal develop-
ment, it givesprofessiond clubs’ juvenilevolleybal ath-
lete cultivation aspect advantagesinto full play, pro-
videsmost preferabl etraining conditions and coaches
sources, and setsdifferent agesgroups’ juvenilesre-
served echelon.

For different agejuveniles’ volleyball athletes, it
carriesout specid training, which providesgppropriate
trainingitemsand training criterionsfor different ages
juveniles. Besides, itsjuvenilevolleybal training mode
isquite novel and unique, it adopts part-training and
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part-learning, properly extending school years’ educa
tional system, letsstudentsdo not delay their studying
and relieveclub burdens, so that finds more potential
juvenilevalleybdl athlete.

National volleyball team

| |

Profrssional vollevball

Amataar sports

Schoal volleyball

amateur chub school volleyhall chub backup echelon

Figure?2: International youth volleyball athletestraining
management mode

From abovemanagement modeFigure2, itisclear:
a present, internationa juvenilevolleybdl trainingman-
agement focuses on volleyball professiona clubs
strengths’ playing, and onthisbasis, it establishesvol-
leyball school amateur clubs, amateur sports school
volleybd|, professiond volleyball club backup echelon,
traditiond project school volleybal and othersvarieties
of forms, so that transportsexcellent juvenilesvol ley-
ball athletesto nationa volleyball team and promotes
volleyba | sustainable deve opment.

Chinesejuvenilevolleyball athlete present situa-
tion

Presently, number of Chinesejuvenilesvolleyball
athletesareintherising trend, age distribution concen-
trateson 13~15yearsold, maeand femaeratiosare
bas cdlyflat, but regiond differencesarerdativeobvi-
ous, “Morein North, Lessin South”, isakey factor
that should betaken into account when researching on
juvenilevolleyball athlete sportsqudlity.

Juvenilevolleyball athleteagestructure

Juvenilevolleybdl athleteisnationa competitivevol-
leyball reserveforce, it the base of volleyball sustain-
able development and impact to world sports, andis
the hope of Chinese sports. Research onjuvenilevol-
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Figure3: Juvenilevolleyball athletesage structuredistri-
bution
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leybdll athlete age structureisbeneficid todesign dif-
ferent training criterionwith different agegroups’ juve-
nilephysica qudity sothat propel tovolleyball athlete
more comprehensive devel opment.

Following Figure3iscurrent Chinesejuvenilevol-
leybdl athletes’ agestructurd distributionfigure; detais
from Chinese sports yearbook and internet data. For
Fgure3juvenilevolleybd | athletes’ agedigtributionfea
tures, it makesfurther analysis, and providesbasisfor
next stepjuvenilevolleybal athletes’ sportsqudlity cri-
teriondesigning.

From aboveareaFigure 3, it can get conclusion:
juvenilevolleyball athlete agestructuredistributionis
10~12 yearsold, 13~15 yearsold, 16~19 years ol d.
Amongthem, 13~15 yearsold athletesoccupy themost
part, 10~12 years old, 16~19 years old athletes oc-
cupy little proportion. In order to better promote Chi-
nesejuvenilevolleybal athletes’ deve opment, it should
further improvevolleyball impact anong 10~12 years
oldjuveniles, start from the foundation, cultivate and
trangport morejuvenilevolleyball athletesfor national
volleybal and promotevolleyball sustainabledevelop-
ment.

Juvenile volleyball athlete regional and gender
comparison

Affected by region, culture and gender, juvenilevol-
leyball athlete devel opment al so presentsdifferent fea
tures. Therefore, when congdersjuvenilevolleybdl ath-
letes’ cultivation and sdlection, it should makedifferent
sportsqudity criterions, according to different regions,
different genders’ sportsqudity criterions, it goesahead
with sel ectionand cultivation training so that can “suit
theremedy to the case’ and transport excellent juvenile
volleybd| athletesto nationa volleyball.

Below areby far, different regions, different gen-
ders’ juvenilevolleybdl ahletes’ percentagethat occu-
piesjuvenilevalleybal athletestota amount, datacomes
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Figure4: South and north area per centagejuvenilevolley-
ball athletes
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Figure5: Juvenilevolleyball athlete’sratio

from genera adminigtration of sport of Chinavolleyball
management center, according to data, it drawsout pie
figure, and makesfurther analysis.
FromabovepieFigure4 and Figure5anaysis, itis
clear: inview of region, Chinesejuvenilevolleybal ah-
letes basically concentrated on north, dataaccountsfor
61.5%, southisless, onawhole, it presentsthetrend
of  Morein north, lessin south and lack in medium’
that hasdistinct regional features, inview of genders,
men and women volleyball athletesarebasically flat,
but rdaively, womenvolleybal ahletesaremore, think-
ing of menvolleyball and womenvolleyba | Olympic
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Games performances, it should strengthen cultivateju-
venilemenvolleyball athletesin future development,
improvetechniques, perfect and reform management
system and constantly improve Chinesejuvenilevol-
leybdl athletes’ levels.

Number of juvenilevolleyball athleteschanges

Juvenilevolleybal athletesarethe mainstay of na-
tiond competitivevolleybdl sustanabledevd opment, and
theimpetusto promoteitsdeve opment. Cultivatejuve-
nilevolleyball athletesnot only conformto Chinese“Ju-
venilevolleybdl syllabus’ requirements, but dsohavecar-
taineffectson juvenilephysca and psychologica hedth
development. In recent years, China has dready in-
creasedjuvenilevolleybd| athletes’ training, thenumber
of juvenilevolleybdl athletesare congtantly increasing.

Below isyear 2008~2012 number of juvenilevol-
leyball athletesbroken line Figure6, dataisfrom gen-
eral administration of sport of Chinavolleyball man-
agement center, and on thebasisof Figure6, it further
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Figure6: Thenumber of juvenilevolleyball athletes

makesanalysis, and getsconclusion.

From abovebrokenlineFigure6, itisclear: Num-
ber of Chinesejuvenilevolleyball athletesisinrising
trend, number of people and scale are constantly in-
creasing, it showstha juvenilevolleyball athletes’ culti-
vation hasdready attracted rel ative sections’ attentions;
volleyball promotionintherangeof juvenilehasaso
been further improved.

BAYESDISCRIMINANT ANALY SIS-BASED
JUVENILEVOLLEYBALLATHLETE
SPORTSQUALITY CRITERION RESEARCH

For juvenilephysical quality testing, according to

consulted lots of documentsinformation and scholars
researches, finally it getsthat mainly considersfrom
Speed quality, power quality, springing quality and sen-
stivequality such four aspects, and defines correspond-
ing second gradeindicators: 30m standing start, medi-
cinebal throwing, running-up reach, and V moving four
items

Model preparations

Discriminant analysisisakind of multiplegaistica
analysismethod; it refersto observe on known evaua
tion indicatorsand according to observed datato make
dasgficationonevaduaionobjects Discriminant anayss
genera stepsareasfollowing Figure7:
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Figure7: Discriminant analysisstep

Discriminant anayssfirgly should establishdiscrimi-
nation function, and then according to discrimination
function, it makesclassfication on observed data. Com-
mon used di scriminant methods are Bayes di scriminant
andysis(Fisher discriminant analyss) logistic discrimi-
nant stepwisediscriminant analys SOmaximum likeihood
method and so on. It introduces Bayes discriminant
andysshere.

Establish Bayesdiscriminant analysismodel

Bayesdiscriminant analysisisakind of method that
andyzestwo classesor multiple classesdata, hereju-
venilevolleybd| athlete sportsquality criterion should
make analysisaccording to hisagestructureand gen-
der, so useBayesdiscriminant andysisismost suitable.

Under Bayesdiscriminant andysisdiscriminationcri-
terion, established classficationfunctionformis:

Y1 = Cop + Gy X +Cyy X, +Cy X5+ +C i X
Y5 = Cpp + CpoXy + Cu X, + CpXg 4+ + C X

Y3 = Co3 T CiX +Cp5X; + CygXg +- -+ + C5X,,

yn = COn +ClnX1 +C2nX2 +C3nx3 et Canp

That isto establish regarding observed indicators
and observed objectslinear function equations, every
equation correspondsto aclassdiscriminant criterion,

fromwhich ¢;;,¢,;, -+, €, ] =12+, n isestimated

parameter. After establishing discriminant functions, in-
put one discriminant corresponding each parameter
valueinto above discriminant parameter, then it can
know which classthe object belongsto.

Inthe paper, dividejuvenilevolleyball athletesac-
cording to gender and age structureinto following six
classes, and according to generd administration of sport
of Chinavolleyball management center investigation
data, it voluntarily drawsfollowing dataTABLE 1:

Accordingto above TABLE 1 data, it carries out
process ng, and establishesBayesdiscriminant anadysis
classification function equations, so that definesjuve-
nilevolleyball athletesportsqudity criterion.

Establish Bayesdiscriminant analysisclassifica-
tion function
(1)Processing data

Utilize SPSS softwareto analyze abovedata, and
thenit can get following different genders’ juvenileath-
letes’ classficationfunctions:

According to above coefficients TABLE 2 and
TABLE 3, it can respectively get classification func-
tionsabout juvenilemen and women athletes:

y, = 1.730x, + 7.021X, — 1.83x, + 2.689x,, — 2.694

@

TABLE 1: Juvenilemen, women athletes’ each per formancetable

Age Total 30m standing Medicine ball Running-up Vv
structure performance Start (9) Throwing (m) Reach (m) moving
46.27 4.67 9.57 3.12 24.55
10~12
38.75 4.48 7.01 2.89 23.17
48.36 4.60 1161 3.17 24.19
Men 13~15
39.31 4.31 9.45 3.03 22.52
16-19 48.12 4.41 13.10 3.25 23.65
40.07 4.17 10.88 3.13 22.52
45,57 5.09 6.61 2.78 27.32
10~12
38.03 4,77 5.22 2.68 25.36
49.07 4,97 7.60 2.82 26.45
Women 13~15
34.61 4.71 251 2.7 24.69
46.22 5.01 7.92 2.82 27.08
16~19
39.44 4.62 6.78 274 25.3
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TABLE 2: Juvenilemen athletes’ evaluation indicator scoefficientstable

Non-standar dized coefficients

Standar dized coefficients

M odel
B Standard error Trial version t Sig.
(Constant) -32.482 12.056 -2.694 .226
30m running (s) 6.728 3.889 272 1730 .334
1 Medicine ball throwing (m) 2.104 .300 .964 7.021 .090
Running-up reach (m) -12.070 6.597 -.329 -1.830 .318
V moving 2.641 .982 490 2.689 .227
a. Dependent variable: total performance
TABLE 3: Juvenilewomen athletes’ evaluation indicator s coefficientstable
Modd Non-standardized coefficients Standardized coefficients
B Standard error Trial version B
(Constant) -81.625 59.045 -1.382 .399
30m running (s) 30.838 16.710 1.031 1.845 .316
1 Medicine ball throwing (m) 2.048 971 729 2108 .282
Running-up reach (m) 30.783 25.490 .329 1.208 .440
V moving -4.744 3.596 -.905 -1.319 .413

a. Dependent variable: total performance

y, = 1.845x, + 2.108x, + 1.208x; —1.319x , — 1.382

)
Amongthem, Yy isthevolleybal athletetotal per-

formance, x,is30mstandingstart, x, ismedicineball
throwing, X, isrunning-upreach, x,isV moving.

I mproved Bayesdiscriminant analysisclassifica-
tion function

In order toimprovediscrimination accuracy, firstly
add oneitem asprior probability; it makesimprove-
ments on above Bayes discriminant anaysisclassifica:
tion function equations. Prior probability can properly
improvediscrimination accuracy, itsdefined criterionis
according tolots of documentsreportsor previousa
great deal of samplesresearches. Prior probability aso
callsBayes prior, it refersto extract asamplein re-
searched totality, the sample belongsto the m class

probability as q(y,,) , andthencall itasclass m prior
probability.

Onthebasisof prior probability, Bayesdiscrimi-
nant analys scassfication functionisconvertedintofol-
lowingform:

Y1 = Cop +CpXg +Cu X +CyXg 4o+ Cpy X + |n(Q(y1))
Y2 = Cop + CpXy + CppXp +Cp X +- -+ Cpp X, + ln(q(yz))
Y3 = Cog + CiaX; + CppX, + CypXg +--+ + C X, +In(A(Y;))

Yn = Con G Xy + Gy Xy + Gy X+ + Cpnxp + In(q(yn))

Accordingto abovejuvenilevolleybal athlete cur-
rent Stuations, it includesjuvenilevolleyball athleteage
structura distribution, different regions, different gen-
ders, number of juvenilevolleyball athleteschanges, it
can definejuvenilemen andwomenvolleybd| athletes’
prior probabilities are respectivelyq(y,) =0.45,

a(y,) =0.55.
Onthebasisof considering prior probabilities, it

can further respectively get about juvenile men and

women athletes’ Bayes classification functionsasfol-

lowing:

y; = 1.730x, + 7.021x, — 1.83x, + 2.689x, — 2.694 + In(0.45)

©)
4

Y, = 1.845x, + 2.108x, + 1.208x; — 1.319x,, — 1.382+ In(0.55)

Thet:

y, = 1.730x, + 7.021x, — 1.83X5 + 2.689x,, — 3.492 (5)
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Y, =1.845x, + 2.108X, + 1.208x, — 1.319x,, — 7.360 (6)
Aboveisjuvenilemenand womenvolleybal ath-
letes’ sportsquality discrimination function.

Defineclassification criterion

Accordingtojuvenilevolleybal athlete age struc-
turedistribution, it divideshissportsquality criterion
into three classes that are successively 10~12 years
old, 13~15yearsold, 16~19 yearsold. And different
gendersjuvenilevolleybdl athletes, thelr classification
functionsaredifferent, now it can get asfollowing evau-
aioncriterion:

Juvenilemenvoalleybd| athletes.
10~12yearsold:38.75< y, < 46.27
13~15yearsold:39.31<y, <4836
16~19yearsold: 40.07<y, <48.12
Juvenilewomenvolleybal athletes
10~12yearsold: 38.03< y, < 4557
13~15yearsold: 34.61< y, < 49.07
16~19yearsold:39.44<y, < 46.22

Accordingto abovecriterion, respectively input one
juvenilevolleybd| athlete’s30m standing start, medi-
cineball throwing, running-up reach, V- moving four
itemsperformancesinto formula(5), (6), it getscorre-
sponding Y vaue, and comparesit with abovejuvenile
volleybdl athlete sportsquality criterion that belongsto
aboverange, soit provesthe athlete conformsto aju-
venilevolleyball athletecriterion, otherwise, hedoesn’t
conformtoit.

Judgeavolleybdl athletefirst gradeindicator that
includes speed quality, power quality, springing quality
and sengtivequaity such four aspects, and correspond-
ing second gradeindicators:30m standing start, medi-
cinebdl throwing, running-up reach, V moving respec-
tively represent quantitativeandys sfour itemsfirst grade
indicators, thelr every item performance high-low rep-
resentscorresponding qudity’slevelshigh-low. There-
fore, thediscriminant criterion can beused asjuvenile
volleyball athletesportsqudity criterion.

CONCLUSIONS
(1) Thepaper onthebasisof researchingworld juve-

nilevalleybd| ahletemanagement mode, it andyzes
world sports power management philosophy, and

further researches on current Chinesejuvenilevol-
leyball sportsstatus. By quantitativeanayzingits
agestructure, different regions, different genders
juvenilevolleyball athletes’ proportionsand recent
years’ number of people changes, it put forward
that cultivateand sdect excellent juvenilevolleyball
athletesarean important task of current volleyball
devel opment.

(2) UtilizeBayesdiscriminant analyssmethod, by ana-
lyzing speed quality, power quality, springing qual-
ity and sensitivequaity four itemsfirst gradeeva u-
aionindicators, to different genders, different age
groups’ juvenile 30m standing start, medicineball
throwing, running-up reach, V moving perfor-
mancesand total performance, it establishesBayes
discriminant analysiscassfication function.

(3) Onthebasisof Bayesdiscriminant anadysis, it fur-
ther makesimprovements, takesprior probability
into model account, so that improvesdiscriminant
criterion accuracy, and further getsdiscriminant cri-
terionthat juvenilevolleyball athlete sportsquality
discrimingion criterion.
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