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appreciation qualities two aspects so asto ensure its comprehensiveness.
For athletes’ experience qualities, the paper establishes fuzzy
comprehensive analysis algorithm’s eval uation model, it gets before table
tennisreforming (that issmall ball era) athletes’ experience qualitiesfuzzy
comprehensive value as 70.586, and after reforming oneis 63.812, so that
get athlete experience qualities have some reductions. The next is
establishing competition hosting manufacturers and professional
technicians two parties game model, it gets organizers’ pure economic
efficiency increases, which mapping audiences appreciation interestshave
been improved. Finally with the help of fuzzy mathematical thought, it
establishes proportional distribution model, and makes reasonable

suggestions for table tennis size.

INTRODUCTION

In 2000, international tabletennisfederationin-
creased international tabletennisprofessiona competi-
tion official ball diameter from 38mm to 40mm. The
amistofurther increasebdl’sair resstanceduring air
running, slow down competition’sball running speed,
so that achievethe purpose of further increasing and
enriching tabletennisprofessiona athleteshitting tech-
niquesand skills, and findly increasetabletenniscom-
petitions’ overd| appreciation. However, snceincom-
ing of tabletennis“big bal era” up to now, dispute about
ball diameter has never ceased. Chineseand foreign
coachesand athletesfrom dl waksof life have mixed.
Itisworthnoting that dueto professond athletes’ height,
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playing habit, gripping habit differences, their sensitivi-
tiesto bal diameter changesaredso different.

Then the paper establishes models so that make
quantitative research on the problem. At first, for ath-
letes’ experiencequalities, it takeshierarchical process-
ingwith athletes’ psychologica quality, hand regulation,
in-gtulevel of play, offensveand defensveawareness
conversion and physicdl fitnesssuchfivebasicindica-
torsaffected by table tennisreforming, and based on
analytic hierarchy process method, it getseach level
indicator weight vector, meanwhile quantizethegrades.
After that, establish hierarchical membership function,
and onthebasisof thefunction, it getseva uation indi-
catorsand gradesfuzzy relation matrix. And then carry
out fuzzy operator processingwith each layer evalua-
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tionindicator weight and fuzzy relation matrix, it gets
comprehensive eva uation matrix, findly it getsbefore
tabletennisreforming (that issmall ball era) athletes’
experience qualitiesfuzzy comprehensiveeva uation
valueis 70.5860 , after reformingise3.8120, so that
further get athl ete experience quality hasreduced. Ac-
cording to gametheory model, assumemodd includes
competition organizersand professiond technicians’ two
maininterest subjects, thereuponit establishes compe-
tition organi zersand professiona technicianstwo par-
tiesgamemode. Inthefollowing, it carries out pure
strategy Nash equilibrium analysisand mixed strategy
Nash equilibrium anaysis, findly competition gametwo
parties’ result in competition organizerswins. There-
fore, after bal diameter changing, comparingto “small
bal era”, organi zerspure economic efficiency increases,
it maps audiences appreciation interestsimprove that
their appreciation quaitiespromote.

Accordingto proportiond distribution modd, with
the hel p of fuzzy mathematical thought, according to
international tabletennisprofessional league official
website before and after reforming post competition
randominvestigation achieved datalisted audiences ap-
preciation quditiesfuzzy rdaion metrix, goply MATLAB
software, it getscomprehensiveeva uation matrix. And
then, establish proportiona distribution modd, carry out
proportiona distribution on cons dered factorsand table
tennisdiameters, finally it gets best tabletennisdiam-
etersbest scheme.

FUZZY COMPREHENSI VEANALYTICAL
ALGORITHM EVALUATION MODELS

Fuzzy comprehensveevduationisamethod onthe
bas sof fuzzy mathematics, goplying fuzzy re ation com-
pound principleto quantify someunclear boundary, not
ead |y quantifying factorsand making comprehensive
eva uation, itsfestureisthat evauation resultisnot ab-
solutely positive or negative but expressed by afuzzy
set. Fuzzy mathematicsisjust akind of mathematical
method that uses preci se mathematical languageor a-
gorithm to describe and processfuzzy concept. Inor-
der to carry out analysis and research on after table
tennisreforming athletesexperience quality influences
inthe paper, it firgtly introducestwo concepts based on
fuzzy mathematicshere.
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Set there two finite

setsU = {u,,Uy,Ug,---,U, },V = {V,,V,, Vg, o,V | i
Risuand v onefuzzy rdation, that:

are

ly My - Iy
fn Ty o Ipy

r'nl r'n2 r

nm

Amongthem, A= {a,,a,,a,,---,a, } andy fuzzy

setB={b,b,,b,,---,b,} meetg= A.R, and then

cadl rRisy toy onefuzzy rdation.

Set it is given afuzzy matrix R= (rij ) from
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which0 <r; <1,twofuzzy vectors:

X :()(1’)(2’...)(“...)(”),
(i=12-,n)
Y = (Yo Yo ¥ Vo), from whichO<y, <1,
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If y=Xx.Ristruethen formulax .R=Y be-
comesfuzzy transformation.

Set factorssetis, evaluation set is, set the factor
singlefactor evauaionmatrix is,, it canberegarded as
onefuzzy subset. Among them, representsthe factor
evauationto the grademembership, piecesof factors
totd evduaionmatrix is;

Set factors setisU = {u,,u,,Us, -,

from whichO<x <1,

u,}, evalua-
tionsatisV = {v,,V,,V,,---,V, },setthe factorsingle
factor evaluation matrix
iSR = (Fy v by ), ( =1,2,+, 1) itcan be
regarded as v onefuzzy subset. Amongthem, r;; rep-

resentsthe j factor evauationtothe j grade member-
ship, n piecesof factorstotal evaluation matrix is:

Ty - hy

R
R= Rz _ My T o Iy
Rn

rn1 rn2 r
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Use minimum and maximum operators’ method to
calculate, it gets comprehensive evaluation vec-
tore=A-R-

Apply fuzzy comprehensiveeva uation method to
establish mathematical modé to athletes’ experience
qualities, it caculatesbeforetabletennisreforming fuzzy
comprehensveevduationvaueU ={u,,u,,u,,u,, U}
isathletes’ experiencequditiesaffected factorsset, from
whichu, ispsychologica quality, u, ishand regulation,
u, isleve of play, u, isphysicd fitnessand u, isaware-

ness conversion. A={a,,a,,a,,a,,a;} represents
each evauationindicator weight.
Establish hierarchical structure

By analyzing, it can get ball diameter changesto
ahletes’ influencesmainly reflect on psychologica qudli-
ties, hand regulation, in-situleve of play, offensveand
defensive awareness conversion and physical fitness
such fiveaspects. Etablish their and tabletennisdiam-
eter changeshierarchical structureasFigure 1 show:

,l Psvchological qualities Bl |
S/

L
/; Hand regulation B2 |
ARG < The level of play B3 |
Change |\J -
N
i \ Offensive and defensive
8 awareness conversion B4

Physical fitness BS ‘

Figurel: Hierarchical structure
Congtruct judgment matrix

Hierarchicd structurereflectsrelationsamong ele-
ments, but acriterion hierarchy’severy criteriaweight
intarget measuring is not alwaysthe same. The paper
adopts pai red compari son establi shing pai red compari-
son matrix method onfactor g . That isextracting two

factors B, and B, everytime, use & representing B and
B, to A influencessizesratio, whole comparison result

uses matrix C= (a,.]. )nxnto express, calCcisp—-B
paired comparison judgment matrix, itiscaledjudg-

ment matrix for short. ToB,, B, , B,, B, , B; suchtwo,
respectively make comparison, and it can get judgment
matrixc:

152167
3
11132
5 4
C=|3 4 155
111 5]
6 3 5
1111y
7 25 2

With thehelp of MATLAB calculating, it can get
A=(0.3257,0.1076,0.4517,0.0643,0.0508)"

Hierarchical singlearrangement and consistency
test

Judgment matrix A corresponding maximum fea

turevalue A, vector weight\y , after normalizationit
issamelayer corresponding factorsto previouslayer
onefactorsrelativeimportant arrangement weight, the
processiscdled hierarchica singlearrangement.
Conggtency indicator:

A-n

— D

WhencC| = 0,C isconsistency mairix C| getsbig-
ger and then C inconsistency degree getsmore seri-
ous. Random consistency indicator | value is as
TABLE 1 show.

Ton > 3 paired comparison matrix C , cal itscon-
sistency indicator and sameorder (refersn isthesame)
random consistency indicator g| ratioisconsistency
raioCR, when:

Cl =

of
CR=—-<01

Itisthought that C inconsistency degreeiswithin
tolerancerange, it can useitsfeature vector asweight
vector.

Use MATLAB software cal culating comparison

matrix C maximumfeaturevaueisA, ., = 5.3892,in

5.3892-5

putintoformula(l),itgets Cl = =0.0973,
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TABLE 1: Random consistency indicator R)

n 1 2 3 4 5 6 7 8 9 10 11

RI 0 o0 0.58 0.90 1.12 1.24 1.32 141 1.45 1.49 1.51
and becausen = 5, consult tableand canget R 151.12,
inputCl,RI into (2) to calculate and can get 032 025 024 018 0.01

0.0973 0.38 0.35 0.10 0.14 0.03

CR=—'1 15~ 00869<0.1 thereforecomparison | 0.25 0.23 0.17 021 0.14
matrix C meetsconsistency test. Sow canbeused as 040 021 023 0.05 011
weight vector. 042 022 029 007 O

w Each component istabletennisdiameter changes
totechnical leve, hand regulation, psychologica quali-
ties, offensive and defensive awareness conversion,
physicd fitnessinfluencewe ght, from which, tableten-
nisdiameter changesto technicd leve, hand regulation
and psychologica quditiesinfluenceweightsarelarg-
est.

Define evaluation grades set

V={v,v,V,v,V.}=(very well ,

good , normal , poor , bad )=( A B,C,D,E)
Corresponding grades scores column vector

Cc ={c,,c,,c;,c,,c.}" =(100,80,60,40,20)" ,

correspondingly defineathletes’ experience qualities

grades.

Each evaluation matrix distribution

Accordingto tabletennisbeforereforming compe-
tition periods’ sef experiencequality fivemaininflu-
encefactors’ post competitioninvestigation data, it gets
itsfuzzy matrix.

By TABLE 2 data, obtained fuzzy matrix is:

0.32
0.38
0.25
0.40
0.42

0.25
0.35
0.23
0.21
0.22

0.24
0.10
0.17
0.23
0.29

0.18
0.14
0.21
0.05
0.07

0.01
0.03
0.14
0.11
0

Fuzzy transformation
B=AR

— (0.3257,0.1076,0.4517,0.0643,0.0508)

= (0.3051,0.2477,0.1952,0.1753,0.0768)
Cdculatefuzzy comprehensiveevauationvaue
H=B-C
= (0.3051,0.2477,0.1952,0.1753,0.0768)(100,80,60,40,20)"
=70.5860

Therefore, itisclear that beforetabletennisreform-
ing (thatissmall ball era) athlete experience qualities
fuzzy comprehensiveeva uationvaueis 70.5860. Simi-
larly it can get tabletennis after reforming (that isbig
ball era) athlete experience quditiesfuzzy comprehen-
sveevauation valueis63.8120. Exact used dataisas
following TABLE 3.

By TABLE 3, obtained fuzzy matrix is.

0.07
0.05
0.25
0.10
0.13

0.20
0.31
0.20
0.35
0.27

0.22
0.29
0.20
0.21
0.14

0.32
0.26
0.17
0.27
0.30

0.19
0.09
0.18
0.07
0.16

Fuzzy transformdtionis

TABLE 2: Beforerefor ming athletes’ fivemain factor sin-
fluencesevaluation investigation per centage

Grade
A B C D E
Psychological qualities 32 25 24 18 1
Hand regulation 38 3 10 14 3
Level of play 25 23 17 21 14
Physical fitness 40 21 23 5 11
Offensive and defensive
i 2 22 29 7 0
awareness conversion
s LBioTechnology
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TABLE 3: After refor ming athletes’ fivemain factorsinflu-
encesevaluationinvestigation per centage

Grade
A B C D

Psychologica qualities 20 22 32 19 7
Hand regulation 31 29 26 9 5
Leve of play 20 20 17 18 25
Physical fitness 36 21 27 7 10
Offensive and defensive

awareness conversion

B'=AR
= (0.3257,0.1076,0.4517,0.0643,0.0508)

27 14 30 16 13

0.07)
0.05
0.25
0.10
0.13)

(0.20
0.31
0.20
0.35

(0.27

0.19
0.09
0.18
0.07
0.16

0.22
0.29
0.20
0.21
0.14

0.32
0.26
0.17
0.27
0.30

= (0.2251,0.2138,0.2416,0.1655,0.1541)
Fuzzy comprehensiveevauationvaueis:
H'=B'-C
= (0.2251,0.2138,0.2416,0.1655,0.1541) (100,80,60,40,20)
=63.8120

To sum up, after reforming athl etes’ experience
quditiesfuzzy comprehensiveeval uaionvalue 63.8120
isobvioudy smaller than beforereforming athletes’ ex-
periencequdlitiesfuzzy comprehensiveevaudionvaue
70.5860, thereforeathl etes” experiencequalitieshasbeen
reduced after tabletennis changing from 38mmto 40mm.

GAME THEORY MODEL

Competition or ganizer sand professional techni-
cianstwo partiesgamemodel
Assumethatinmodd itindudescompetition orga:
nizersand professiond technicians’ two maininterest
subjects. Competition organizersare competition host-
ingrevenuesubject, professiond techniciansind udepro-
fessional coaches, professiond athletes. Duetosmall
ball playing and servicemost changeful, speedisfast,
rotationisdiversity, it isdazzling. But just dueto ball

speed istoo fast, many exciting and wonderful parts
cannot be understood by audiences. So that weakens
tabletennisenthusiasts’ interests, which directly threet-
ensorganizers’ profits. And onthe other hand, most of
professiona athletestakeit aslifelong career, dueto
sphereenlarge, ball speed d owsdown, rotationsweek-
ens, thesechangesall generategreat influencesontable
tennis. Athleteshould al'so master bigball speed, rota-
tion, srength aswell ashigball sphericity changesagain,
whichisadsotheissuethat isworth coachesresearch-
ing. Therefore, both thetwo arelocked inastalemate
for their own profits.

Becausetabl etennisreforming from smal tobig
dffectsathletes’ competition period experience qual-
ity p, now specially set it askp , S0 asto expressex-
periencequdlity valuemeasurement, and thenit canfur-
ther moreeasily makenumerica comparisonwithor-
ganizers’ revenue.

To organizer and athlete’srevenue and cost under
different strategic conditions it makesfollowing assump-

tion: onecompetitiontotal number of athletes X , ath-
letesreject changing ball, experience quality iskP, ;
When athlete sel ect to changetabl etennis, experience
qualityis kP, . To organizer, ball gameticket unit price
isS, , whenball not changing, it needsto pay off orga-
nizingchergeC,. (payoff organizing unit chergeand sit
fees), after ball changing organizing chergeis C|. . Per-
sor-imeof audiencethat sedectsnochangingball is X ,,
advertisement revenueis G, ; When athletesdectsball
changing, person-time of audienceis X/, advertise-
ment revenueG), . Inthefollowing, two parties’ game
revenuematrix isasTABLE 4 show.
Two parties’gamemodd equilibrium analysis
Purestrategy Nash equilibrium analysis
(D If-CL + S, X, +GL<—-C +S, X, +G, that
organi zer after reforming revenueissmaller than

beforereforming revenue. The condition canbe
transformed as:

(S X, +G, (S X, +G)>C. -Cr, it

BioTechnology — amm—
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TABLE 4: Organizer and athleterevenuematrix

Select to change ball

Organizer
Reject changing ball

Select to change ball
Athlete
Reject changing ball

kP, —CL + S, X/, + G\,

kP, —CL +S, X, +G,

KP', —Cr +S, X, +G,

kKB, —C. +S,X,+G,

represents organizer after ball changing revenue

growth issmaller than organizing charge added

vaue, then:

If kP/>kP,, that B’ > P, , it represents athlete has
highexperiencequaitiesin casebal not change, athlete
will select “not change” srategy, now it will haveunique
Nash equilibrium stablesolution, strategy profileis(not
change, not change).

If kP <kP,, that B/ <P,, it represents athlete has
high experiencequalitiesin caseball changes, athlete
will select “change” Srategy.

If—CL +S, X, +G,>-C_. +S,X,+G,, it
representsorgani zer after bal changing revenueislarger
than not changing revenue, organizer iswillingto change
ball, now, gamehas unique Nash equilibrium stable so-
lution, and strategy is(changebal, changebdl).

If —CL +S,X,+G,<-C.+S,X,+G,, it
representsorganizersnot changing bal revenueislarger
than after changing ball revenue, then now it doesn’t
exist uniqueNash equilibrium stable sol ution.

(2 If—CL + S, X/, + G, >, itrepresentsorganizer &f-
ter changing bal revenueislarger than not changing
ball revenue. The condition can be transformed
as: (S,X,+G, )- (S, X, +G)<C. -C;, it
represents after changing ball organizer revenue
growth can make up organizing charge growth.
Then:

If kP >kP,, that P’ > P,, it represents athlete has
high experiencequditiesin caseball not changes, ath-
letewill select “not change” strategy, it doesn’t exist
uniqueNash equilibrium stablesolution.

If kP <kP,, that B/ <P,, it represents athlete has

high experiencequalitiesin caseball changes, athlete
will select “change’ Srategy, now gamehasuniqueNash

equilibrium stable solution, and strategy is(change bdll,
changebal).

Abovediscussion result possible purestrategy pro-
fileresult tableisas TABLE 5 show.

Mixed strategy nash equilibrium analysis

Incaseit doesn’t exist pure strategy Nash equilib-
rium, athlete and organizer will adopt mixed strategy
that respectively adopt its pure strategy with certain

probabilities, assumethat athletetakes p, probability
to adopt strategy B, (change ball), takes1— p, prob-
ability toadopt strategy B, (not change), organi zer takes
p, probability to adopt strategy B, (change ball),
takes1— p, probability to adopt strategy B, (not

change), here0 < p, <1andO< p, <1.Thenathlete
and organizer expected revenueisasfollowing

E1(d1,02) = p1[pokP] + (1 po)kP}] 5
+(1-py)kPy + (1- p,)kP] ®

P1(-CE + Sy X\ +G) +
EZ(pl’p2)=p2|: SNV "

(L=P1)(=Ck +Sa Xy +G})

+(1-p,) P1(—=Cg +SpXp +Gp) 4
1+ (- p1)(-Cr +SaXa +Gp)
oE, 2P, - P,
—=0 . p = ;
Let Py .then: P2 P! )
OE, (SaXn +Gl) = (SaXp +G)
=0 .. = \OANA A ANA A
Let P, ,then: Py C.—C, (6)

In order to easier to analyze, it presents p, an-
other kind of expression, it can refer to formula(6).

P2=—"p— =2-% ™

Regarding p, influencefactorsanaysis, by formula
(5)andformula(7), it can see:

s LBioTechnology
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TABLE 5: Organizer and athlete gamepurestrategy Nash equilibrium

Condition Pure strategy profile
—-Cr +5,X,+G,<-C. +S,X,+G, kP'>kR, (not change, not change)
—CL +S,X,+G,>-C. +S,X,+G, kP'<kP, (change ball, change ball)
weight.

p, isincreasing function of pl' .When pl' increases,
athletesbal changing experiencequditieswill improve,
similarly, p,is decreasing function of B, P, gets
smdler, ahletes’ bal unchanged experiencequalitieswill
get smdler, organizer’sball unchanged experiencequali-
tieswill get larger, so p,will increase, that organizer
changing ball probability islarger.

(2) Regarding p, influencefactorsandysis, by formula

(6) it can see:

p,is decreasing function of C.-C.,
whenC — C. increases, p,reduces, that athlete
changing bal probability increases, and now, organizer
beforeand after ball changing organizing chargeincre-
ment isfar |essthan economic efficiency increment, two
partiesachievewin-win.

To sumup, after competition ball diameter chang-
ing, comparingto “small bal era’, organizer pure eco-
nomic efficiency increases, it indicates person-time of
audienceincreases, indirectly mapsaudience apprecia-
tioninterestsimprovesthat their gppreciation qualities
improve.

PROPORTIONAL DISTRIBUTION MODELS

Apply fuzzy comprehensiveeva uation method to
establish mathematical mode regarding audience ap-
preciation quality, cal culatetabletennisbeforereform-
ing fuzzy comprehensive evaluation

vaueU ={u,u,,u,,u,} isaudienceappredaionqud-
ity influencefactors set, fromwhich u, iscompetition
round number, u, iscompetition positivity, u, iscom-
petition density, u, is cost performance.

A={a,a,,a,,8a,,a} iseach evauation indicator

BioTechnology —

Establish hierar chical structure

By analyzing, it can get ball diameter changesto
audiencegppreciaion quditiesinfluencesmainly reflect
in competition round number, competition positivity,
competition density and cost performance so on four
aspects.

Congtruct judgment matrix
Judgment matrix C :

R oWl
P NlFPwld

2

P NlPRPWIFPWIN

NIwh|lwNIW -

3 2

With the help of MATLAB calculating, it can
g€t A= (0.2736,0.1182 0.2126,0.3957)"

Use MATLAB softwareto calculate, it getscom-
parison matrixC maximum feature value

IS4, = 4.0078, input into formula (1) and
4.0078-4

getCl = =0.0026 , and becausen = 4, by

consultingtable, itcanget R 1S0.90,inputCl, Rl into

0.0026
CR=
(2), calculate and get 0.90

=0.0003<0.1,

therefore comparison matrix C meetscons stency test.
So A canbeused asweight vector.
Define evaluation

stV ={v,v,,v,;v,v.} =( AB,C,D,E)

A: very satisfied;B: satisfied;C:normal;D:
dissatisfied;E: very disstisfied;

Corresponding grades scores column vec-

grades

Hn Tudian Jounual
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torC ={c,,c,,C,,C,,C.}" = (100,80,60,40,20)", Similarly it can get tabletennisafter reforming (that
isbigbal era) audiencegppreciation qudity fuzzy com-

C dingly defi di ’ [
OFEONcingly Aeling adiences: experience prehensveeva udionvadueis75.2220. Exact used data

quditiesgrades. . .
, o isasfollowing Figure3.
Each evaluation matrix distribution By Figure3, obtained fuzzy matrix is:
According to tabletennisbeforereforming athletes 027 034 030 005 0.04

during competition periods’ affect audience apprecia-
tion quditiesfour maininfluencefactors’ post competi-
tioninvestigation data; it getsitsfuzzy matrix.

By Figure 2 data, obtained fuzzy matrix is:

025 019 041 0.10 0.05
022 022 052 0.03 0.01
037 027 030 0.04 0.02

4

0.07 024 044 011 014
0.27 021 039 0.07 0.08
0.14 011 052 020 0.03
020 0.17 024 022 017

AEEmEN=o
mooo»

Figure 3: After reforming audience appreciation quality
influencefactors

Fuzzy transformdtionis

B'=A-R

aEEN-
moow>»

0.27 034 030 0.05 0.04
025 019 041 010 0.05
022 022 052 0.03 0.01
037 0.27 0.30 0.04 0.02

Figure2: Beforereforming audienceappreciation qualities = (0.2736,0.1182 0.2126,0.3957
influencefactors

Fuzzy transformation = (0.2966,0.2691,0.3598,0.0477,0. 0269)
B=AR Fuzzy comprehensiveevduationvaueis.
= (0.2736,0.1182 0.2126,0.3957j H'=B-C
= (0.2966,0.2691,0.3598,0.0477,0.0269)(100,80,60,40,20)

0.07 024 044 011 0.14
0.27 0.21 0.39 0.07 0.08
0.14 0.11 052 020 0.03
0.20 0.17 024 022 0.17

=75.2220

To sum up, after reforming audience gppreciation
qudlity fuzzy comprehensiveeva uation value 75.2220
isobvioudly larger than beforereforming audience ap-

(6)Cal culatefuzzy comprehensiveeva uation value 61.9040, therefore audience appreciation quality has
been rai sed after table tennis changing from 38mmto

H=B-C 40mm.

= (0.1600 0.18110.3720 0.1679 0.1190)(100,80,60,40,20)" _ _ o

61,9040 Establish proportional distribution model
Therefore, itisdear that beforetabletennisreform-  Athleteexperiencequality changerate

ing (that issmall bfail era) aud.l encegppreciation quality W, = 63.8120 - 70.5860 100% = —9.60%

fuzzy comprehensiveeva uation vaueiss1.9040 - 70.5860
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e udian. Joarnil



748 Discussion on table tennis size reform advantages and disadvantages based

BTAIJ, 10(4) 2014

FULL PAPFR
Audience gppreciation qudity changerate
_ 75.2220-61.9040

W, x100% = 21.5%
61.9040
Assumethat tabletennisbest diameter isx
x—-38  21.5%

Thenit should meet x40 —9.60%
It getsx = 39.38mm
By abovemode establishing and solution, wefi-

nally get tabletennisbest diameter is39.38mm.
CONCLUSIONS

To Modéel one, themodel isdifferent from tradi-
tional fuzzy comprehensiveevaluation model, in order
tomakeupfor traditiond analysisweight definition ar-
tificial isjudged by human and so causesweight en-
dowing so subjective such shortcoming, it combines
fuzzy comprehensveanays sbasicmodd withandytic
hierarchy processto proceed with impacts solution.
Though analytic hierarchy process has also certain
subjectivitiesto judgment matrix definition, itison the
basisof higher theoretical foundation mathematical
knowledge and logic is careful, use the method can
objectively caculateeachindicator weight. Besdes, in
fina evauation, themode does’t dwell onsmplemaxi-
mum membership principle, and on thisbasisit addi-
tional ly adopts scoring grades method, and sol ves com-
prehensive eval uation exact scores. Finaly make com-
parison on before and after reforming fuzzy compre-
hensive evaluation va ues, and further get that athlete
experiencequdity hasdightly reduction.

To Mode two, themodel skillfully set organizer
and professiond technician two maininterest subjects
asgametwo parties, relying on purestrategy Nash equi-
librium analysisand mixed strategy Nash equilibrium
analysis, it degpens two parties benefits discussion
again. Finally successfully apply operational research
gametheory into sportsfiel ds, and make optimization,
it better show audience appreci ation quality changes.

ToModd three, themode well drawssupport from
Model onethought and carriesout further calculation,
and by skillfully combining with proportiond distribu-
tionmodéd, itscalculation stepsaresimple, easily un-
derstood, and isanother improvement on solving opti-

mization problems.
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