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ABSTRACT

Physical exercise playsavery important role in promoting psychological
health, people that often take sports exercises have higher psychological
quality and their psychologica health status are also relatively good.
Research on physical exercise is beneficial to improve Chinese masses
psychological health level, and better avoid occurrence of psychological
barriers. The paper makes use of SPSS software to make quantitative
analysis of physical exercise and psychological health status relations,
and on this basis, it utilizes goal programming method and discriminant
analysis to establish optimal principle-based psychological health
development and physical exercise standard model, by analyzing statistical
data, it gets optimal solution and physical exercise time standard that are
beneficial to psychological health development, which istaking above 0.5
hours physical exercisesplay aremarkableroleinimproving psychological
health level, and keeping exercising for above 1.5 hours every day isthe
best choice to maintain relative health psychological status. In addition,
on this basis, it makes comprehensive evaluation on physical exercises
and psychological health status influence factors, so that provides
theoretical support for above analysis.
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INTRODUCTION

Nowadays, socia economy arerapidly devel op-
ing, lotsof peoplehave certain psychol ogica barriers
duetolifeand work pressures, whilethe seriousone
also suffersanxiety, depression and other psychol ogi-
ca diseases. Ingenerd, medicaly common chemicas
curative effectson these psychol ogica diseasesarenot
good, while physical exercise overcomes such draw-
back. Numerous scholars have being constantly stud-

ied ontheproblem for years.
Inthearticle“Discusssocia psychology of sports
research contents”, LiuZhou-Mintook socid psychol-
ogy of sportsasresearch key point, by exploringitscon-
tents, andyzing sports science psychol ogica issues, and
further presented conclus on: sports science, sociology
and psychol ogy had necessary relations, physica exer-
cisehadimportant impactson psychologica quality im-
provement and psychologicd hedth gatus. Insocid life,
both sports and psychol ogy occupied certain positions.
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Inthearticle“Primary and secondary school students’
sportspsychologica hedtheducationd functionsandther
practice strategiesresearch”, Zang De-Xi started from
secondary school students’ sports perspective, andyzed
secondary school studentscurrent sportseducation, and
pointed out that psychol ogica hed th educationwasone
of important part in secondary school students’ develop-
ment and education, itseducationd function couldn’t be
neglected. Inaddition, in secondary school sudents’ psy-
chalogica hedtheducation, it shouldfocusongiving phys-
cd exerciseinto play, combinewith specific practice, and
then further better promote secondary school students’
deve opment. Intheartide“University sudents’ physicd
exerciseparticipation and psychologicd hedthrdations
research”, Shi Wen-Yan combined withlotsof previous
research cond usions, took university dudentsasresearch
objects, used questionnaire survey and other formsto
make statiticsof university sudents’ physica exercise
gatusand psychologica satus, and analyzed results, she
got that contemporary students spent lesstimein physi-
cd exercisng, and therewerebigger differencesin gen-
der, female students’ physical exerciseswererelative
fewer, whichimpacted on university students’ psycho-
logica hedth deve opment to someextent.

The paper combineswith scholarsresearch results,
utilizesmathematica methods, establishespsychologi-

ca health development and physical exercisestandard
mathematica modd, and further researcheson physi-
ca exerciseand psychologicd statusrelaionships, and
definesbest physical exercisetimethat isbeneficial to
psychologica hedth.

MODEL ESTABLISHMENTS

Physical exercise to psychological health influ-
ences comprehensive analysis

Physical exerciseisagood habit; it hasimportant
impacts on students’ psychologica hedth and psycho-
logica qudity. However, presently affected by academic
record, Chinese students’ physical exercisesstatusis
not good and femal e students are especialy affected.

Below TABLE 1isChinese student physical exer-
cisehabit gatigtica table, dataisfrom nationa students’
phys que and hed th investigation result noticeand gen-
era adminigtration of sport of China.

Draw above statisticd tableinto following statisti-
ca Figurel, and makeandyss.

By SPSS software, it andyzes correlation and gets
following corrdation TABLE 2:

Abovedatigticd figureand correlaiontable show:
withexercisetimedifference, psychologica sausisaso

TABLE 1: Different exer ciseshabitsto psychological health influence status

L Mild psychological M oder ate mental Serious psychological
Exercisetime h/day Health _ _ _
barriers disorder disor der
» 3h 82.3% 10.53% 5.74% 1.43%
2h~3h 72.58% 16.07% 9.14% 2.22%
1h~2h 65.22% 20.98% 11.54% 2.26%
0.5h~1h 59.13% 23.63% 14.19% 3.05%
{ 0.5h 58.12% 23.97% 14.58% 3.33%
100. 00% -~
20, 00% M7 BHeal th
60. 00% o W Blild psychological bar
_I riers
40,00% H ONoderate mental disord
er
20. 00% b Serious psychological
l ]_L h disorder
0. 00% __ll_l—._|_ ' :
23h  2h3h 1hZh 0.5h 1h <€0.5h

Figure1: Physical exercisetimerelationship with mental health
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TABLE 2: Corrélation

Psychological
Health Mild Moderate Serious
barrier extent

Pearson correlation Exercisetimeh/day .981 -974 -.985 -.949

Sig. (Unilateral) Exercisetimeh/day .002 .003 .001 .007

different, long exercisetime has better psychol ogical
status and occurrence of psychological barrier prob-
abilityissmal, whilelessexercisetime, the correspond-
ing healthindex isalsolow, seriouspsychologica dis-
order occurrence probability isalso high. Therefore,
physical exercisehasvery important impactson psy-
chologica hedth.

Optimal solution model-based physical exercise
to psychological health influenceresear ch
Goal programming guiding thought

Asthename suggests, goa programmingispro-
grammingal given systematica problemsby mathemati-
cal methods and further getting a group of optimal
schemesof practiceexpected goal. Goa programming
overcomeslinear programming constraintsthat only
solveagroup of linear constraint conditions. In addi-
tion, to certain god's, they should have primary and sec-
ondary ones, and al'so mutual complementation and
mutud antagonism. Meanwhile, thereisa so maximum
vaue, minimum valueaswel |l asadifference of quanti-
tativeand qualitative, L P cannot solvethese problems,
whilegoa programming just overcomesthedrawback.

Generally, goa programming has three kinds of
methods, weighted coefficient method, priority method
and effective sol ution method. Among them, weighted
coefficient methodisdefining aweight on every solved
god, and further converting complicated multiplegods
problemsinto single goal problems, but itsweight ra-
tiondity ishardto s&t; priority method isto classify each
god into different grades, itsclassification evidenceis
each goa importance. Effective solution can takeall
goalsinto account and further get most satisfied solu-
tion.

God programming objectivefunction common ba:
gcformis.
(1) Trytomakepositiveand negativedeviationsmall,

andthenfurther just arriveat god vaue:

minz=f(d"+d")

————, FyurL PAPER

Try to makepositivedeviation small, noneed to arrive
at god vaue

minz=f(d")
Trytomakenegativedeviaion smal, surpassgod vaue
and surpass quantity isnot limited

minz=f(d")

Among them, positiveand negativedeviationvari-
ablesdefinitionsareasfollowing:

Knownthat d isdecisionvariablefunction, posi-

tivedeviationvariable d* = max{d - d,,0}represents

thepart that cal cul ation va ue surpassesgoal regul ated
value, negative deviation variable

d~ =-min{d - d,,0} representsthepart that ca cula-
tion valuelessthan goal regulated value, and d, is is
d goal regulated value, itdwayshas g+ «xd- = 0.
Priority factor: P,P,,---,and it
hasP, >>R,,;,k=11---,q, whichrepresents B, has
bigger prioritythan P, , .
Goal programming nor mal mathematical model
KnownX; (j =12,---,n) isgoal programming de-
cisonvariable, it totally has m piecesof constraints,
and | piecesof weak goal constraints, its goal pro-

gramming constraint deviations are g+,
d (i=12---,1).Setthatithas q piecesof priorities
that arerespectively B, B, B+, B, . Inthe same pri-
ority R, weightsaredifferent that arerespectively oy,
o4(]=12,---,1). Thereforegoa programming nor-
ma mathematical expressonis:

q |
minz:ZPk[Za)'kjdj' +C()+kjdj+J

k=1 =1
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Goal programmingdata processing

According to above goal programming guiding
thought, make dataprocessing with different exercise
habitsto psychological hedth influence statusdata, it
adoptssequentia agorithm here. Sequentid agorithm
isaccording to factorsimportance, decomposing com-
plicated multiplegod sprogramming problems, and fur-
ther changinginto multiplesmplegoa programming
problems, itsmain processisasfollowing:
Tok =12---,q,s0lve

| |
minz=ZP{Zm'kjdj'+co+kjdj"J )
j=1 j=1

n
Za”X]S(=,2)bI,|=1,,m (2)
j=1
n
j=1
|
> (o +o3d; )5z, =12 k-1 “
=1
Xj 20,]:1,2’...’n (5)
di,df 20,i=12,---,1 ©

Amongthem, optima valueisz,
Atfirg, most important ispsychologica hedth sta
tus, thereforeits priority ranksthefirst grade B, ;sec-

ondly, psychological health status sufferswork and
learning pressureinfluencesthat isthe second grade

P, ;whether psychology ishedth or not that isal so af -
fected by lifestyle, itisthethird grade P, ;Findly, tradi-
tional cultural awarenesswill asoimpact on psycho-

logical hedlth, itisthefourth gradeP, . It requiresthat

psychological hedlth percentage should be above 65%.
Therefore, it gets corresponding goal programming
modd:

minz=PRd, +PR,(d," +d, )+ PR,

(3d," +3d, +d,")+P,(3d,” +3d, +d;")
82.30x,+10.53X,+5.74X,+1.43x,= 3
72.58%,+16.07X,+9.14X,+2.22X,= 2.5
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65.22X,+20.98x,+11.54x,+2.26x,= 1.5
59.13x,+23.63X,+14.19%,+3.05X,= 0.75
58.12X,+23.97x,+14.58%,+3.33x,= 0.5

X11X21'“)Xi 1di+!di7 Z Oal :1121”'14
Calculate above objectivefunctionby MATLAB
software, and further get god programming optima so-

lutionis z = (1,2,3) , and psychologica health percent-
a0eis69.8%.
Result analysis

From above objectivefunction optima solution, it
can get conclusion: takephysica exerciseat least above
0.5 hoursper day hasremarkabl eeffectsonimproving
psychologica hedthlevel. To further define physical
exercise standard that isbeneficial to psychol ogical
health devel opment, usediscriminant anaysisto make
further research on above datastatistical table.

Discriminant analysis method-based promoting
psychological health development physical exer-
cisestandard research

Aboveoptimd solutionmodd andyzesphysica ex-
erciseimpactson psychologica health, and pointsout
that above 0.5 hours physica exercisehasremarkable
effectson psychologica hedthleve improvement. On
thisbasis, utilizediscriminant andysismethod to define
optimal physica exercisetimethat isbeneficid to psy-
chologicd hedth development.

Modéel preparation

Discriminant analyssisakind of multiplegatistica
analyssmethod, it refersto observeknown evauation
indicators, and according to observed data, it makes
classfication oneva uationobjects. Discriminant andyss
genera stepsareasfollowing Figure2:

Establish discriminant analysismodel

Bayesdiscriminant analysisisamethod that ana-
lyzing two kindsor variouskindsof data, here, juvenile
volleybdl athletes’ sportsqudity criterion should beana-
lyzed according to their age and gender, so use Bayes
discriminant anadysisismost suitable.

Under abovediscriminant criterion, established das-
gfiedfunctionformis:
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Dascriminant

— . analysis . m =
Samples have discrimination

L

been classified function

criterio

The sample sample survey

classification

Figure2: Discriminant analysisstep
Y1 =G H G X + G X + G X+ -+ Cy X
Yo = Cop + G X + CpXo + CpXg 4+ -+ C o X
Y3 = Cog T G +CygX, +CygXg +- -+ C X,y

Yo = Con TG X + G0 X, + G Xy 4+ '+Cpnxp

That isestablishing linear function equation set be-
tween observed indicators and observed objects, ev-
ery eguation set correspondsto akind of discriminant
criterion, fromwhich ¢,;,¢;,--+,C;, ] =12,---,n is
estimation parameter. After establishing discriminant
function, input onediscriminant object each parameter
va ueinto abovediscriminant function, thenit canknow
whichtypetheobject belongsto.

According to above data, make data processing,
and establish Bayesdiscriminant andysisdassfied func-
tion equation set, and further definephysica exercise
timestandard that isbeneficid to psychological hedth
development.

Establish Bayesdiscriminant analysisclassifica-
tion function

(1) Handlewith data
Use SPSSsoftwareto andyze TABLE 1 data, then
TABLE 3: Cosfficient table

Non-standard  Standard

coefficient coefficient
Model
Standard  Trial
Sig.
error version
(Constant) 3659 1.334 2.742 223
Health 415 521 2117 .998 .685
Mild psychological barrier .390 423 2.054 923 525
Moderate mental disorder -1.161 .929 -3.949 -1.249 430
Serious psychologica disorder 1.374  1.539 .954 .893 .536

it can get asfollowing TABLE 3 classificationfunction
regarding physical exercisetime and psychol ogical
hedth status:

According to above coefficient TABLE 3, it can
get physica exercisetime standard classification func-
tionthat isbeneficia to psychologica hedth devel op-
mant:

y = 0.998x, +0.923x, —1.249x, + 893X, + 2.742

Among them, Y isphysical exercisetime, x, is
hedlth, x, ismild psychological barrier, x, ismoderate
mental disorder, x, isseriouspsychological disorder.
Improved discriminant analysisclassification func-
tion

In order to improve discriminant accuracy, make
improvement on above Bayesdiscriminant andysiscdas
sficationfunction equation set. Bayesdiscriminant andy-
ssclassfication function changesasfollowing form:

Y1 = Cop +CXg +Cu X +CyXg 4o+ Cpy X + |n(Q(y1))
Y2 = Cop + CpXy + CppXp + Cp X +-0- +Cpp X, + ln(q(yz))
Y3 = Cog + CiaX; + CppX, + CypXg +-+- + C3X, +In(A(Y3))

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

Inphysica exercisetimeand psychologica hedth
research, q(y) =0.55.

Onthebasisof consdering prior probability, it can
further get physica exercisetimestandard Bayesclas-
gficationfunctionthetisbeneficid topsychologicd hedth
development asfollowing:

y = 0.998x, + 0.923x, —1.249x, + 893X, + 2.742 + In(0.55)
That:
y =0.998x, + 0.923x, —1.249x, + 893x, + 2.144

Aboveisphysica exercisetimestandard discrimi-
nant function that isbeneficial to psychological health
devel opment.

Defineclassification criterion

According to goa programming conclusion, and
physica exerciseaswell aspsychologica hedth status
correaionanayss, now definefollowing physicd ex-
ercisetimecriterion:

Health psychology: Physical exercisetimey 3.5
hours/ day
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Good psychology:Physicd exercisetimeis1.5~3.5
hours/ day

Mild psychologicd barrier:Physicd exercisetimeis
1~1.5 hourd/ day

Moderate mentd disorder:Physicd exercisetimeis
0.5~1 hours/ day

Serious psychological disorder:Physical exercise
timeisOhourg day that isnever taking exercise

Above standard isthe standard that uses physical
exercisetimeto definepsychologica health status. By
abovedandardanadysis, it gets: Psychologica hedlthis
strongly correlated with physical exercise, normally
peoplethat averagely take above 1.5 hours physical
exerciseevery day have good psychol ogica hedth sta-
tus. Therefore, to promote psychological health devel -
opment, it should insist on physical exercise, at |east
should keep 1.5 hours per day.

Physical exerciseand psychological health influ-
encefactorscomprehensiveanalysis

Under standing degr eeon psychological health

Current masses psychol ogical health understand-
ingisanimportant factor that affects current psycho-
logica hedlth devel opment. Therefore, now makesta:
tigticsof Chinese massesunderstanding degreeson psy-
chological hedlth, dataisfrom national physiqgueand
health investigation result notice and internet correla
tioninvestigation. Draw datainto following statistical
Figure3, and analyze conclusion:

|¢2. 7

Hizunderstand IE 1%

Nore understanding [r_‘|?u=)- centage %

20, 0% g, o
Figure 3: To understand the mental health of studentsin
China

149. %

Very widerstanding

0, 0% B0, 00%

Above Figure 3 shows: Chinese masses under-
standing degreeon psychologica hedthisnormd, fully
understand psychologica heath effectsonly occupies
49.2%, norma understanding degree occupies42.7%,
and it still has8.1% massesdon’t understand. There-
fore, it should strengthen sports psychological health
education and publicity, and further improve psycho-
logicd hedth positionin the heart of masses.

BioTechnology —

Physical exercisefunctionsunder standing

Physical exercisefunctionsarevarious; it not only
can build one’s body, but also can promote psycho-
logica health devel opment, and improve one’s socia
adaptability. Below Figure4ispeople’scognition com-
parison figure about physical exercise numerousfunc-
tionsimportance, dataisfrom internationa general ad-
ministration of sport, Chinese statistical yearbook and
soon

/1808 \
f f,,\a‘_%%f i \l\]

43.7‘5]

Elmprove the quality of
the body

BRccreation and Enterta
inment

OPromote the developmoen

,.l' t of mental health

Olmprove the social ada
ptability

Figure4: Themotivation of physical education and health
class

TABLE 4: Physical exercisetimeaswell asstudy and work
timestatistical table

Boy students  Girl students
Physical exercise time 62.20% 37.80%
Study and work time 43.61% 56.39%

From above pie Figure 4, it draws a conclusion:
For physica exercise, body building, improvesquality
of body aredtill itsmain functions. In addition, promote
thedevelopment of mental health a so occupiesbig pro-
portionin physica exercissmainfunctions. Therefore,
itisclear that physica exercise haseffects on promot-
ing psychological health; most of peoplehave higher
cognitiononit.

Physical exercisetimeallocation

For physical exercise, itstimeallocation occupied
proportionindaily learning and work isvery important,
especidly for boy studentsand girl students, physical
exercise habitsare different from each other. Below
tableisphysicd exercisetimeaswe |l asstudy and work
timedatidica table, dataisfromnationd students’ phy-
squeand hedthinvestigation and survey resultsnotice
and genera administration of sport of China.

Draw above TABLE 4intofollowing stetistica Fig-
ure5, and analyze conclusion:
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70,008
G0, 0%
50, 00%
40, 0%

62, 208

Bor2oM

EWorkout
W%ork tize to study

time
30,00

20, 00
10, 00%
0. 00

Schoolboy Schoolgirl

Figure5: Physical exer cise habits

Above bar statistical figure shows that Chinese
physical exercisestatushasgreat differencesbetween
men andwomen, anditsproportionissmaler than study
and work time by comparing. It affectsphysical exer-
ciseimpact on masseslifeto someextent.

CONCLUSION

Firgly, the paper andyzesphysica exerciseand psy-
chological health statusrel ations, and uses SPSS soft-
wareto quantitative anayzethetwo correlations. On
thisbasis, it utilizesgoa programming method to ana-
lyzephysicd exercisetimeand psychologica hedth sta
tusdtatistica data, it getsoptimal solutionthat isbenefi-
cia to psychologica heath development, and further
drawsaconclusion: physica exerciseand psychologi-
cal health development are closely connected, take
above 0.5 hours physical exercise hasremarkabl e ef-
fectson psychological hedlthlevel improvement.

Secondly, the paper utilizes discriminant analysis
method, establishesphysicad exercisetimestandard dis-
criminant function regarding psychol ogical heath de-
vel opment promotion, and according to discriminant
criterion, it getsphysica exercisetimestandardthat is
beneficial to psychological health devel opment: Aver-
agely takeabove 1.5 hoursexercise every day ismost
beneficid to psychologica hedlth.

On the basis of physical exercise time standard
guantitativeanalysis, combinewith factorsthat affect
physica exerciseand psychologica hedth status, make
comprehensive evaluation, and further provide theo-
retical basisfor aboveanaysis.
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