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ABSTRACT

By researching on table tennis competition, it is found that paddlers inevitable would apply game theory thoughtsin
competition process. Utilizing mathematical model method in researching some data in competition, it gets paddlers
left serve or right serve influences on score probability, then carries out normal distribution examination on the data,
it gets that its P value is conform to variance analysis request, after that make single-factor variance analysis. By
researching, it is clear that when making left serve, it can improve score probability, and their left and right serve
times have no significant influence.
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INTRODUCTION

Game theory is a kind of interdependent, interactialecisive theory rational decision behaviorisla kind of
mathematical theory or research objects fightingpetitive property, which covers an important brait linear
programming; game theory typical problem is redgiacits own party get most benefit results, inahgdon some
hostilities or competition conditions two or morarficipants make their own decisions. We define ga® some
interactional, interdependent decision behaviowel as their results combination [1, 2]. Game ftiyelosas been
rapidly developed in recent years; it has alreadlely used in economics, law, literature, politarsd other social
science fields. According to differences resultgyames, divide it into zero and game, as well anegaegular
changes and game. It is mainly researching zerogame this time [3, 4].

Generally speaking, game is a mixed strategy thatposed of following some parts balanced and congmsve
researches participants’ game beneficial targeltt®se main concern is that every aspect has norralbtions of
all participants’ actions or strategies from gameew valid participants finish the game. In thategabe policy
expresses all needy people as select their stragegicipants all participants selection decidergvgarticipant
beneficial status policy. Game theory has been graw since the end of 1950s, “The importance isesearch
early humans so that they get conclusions thatnglei game learning model predicts single animal ehod
reinforced learning.” The result is not consistenpractical result, the design can solve some Ipm; However
under the circumstance of game theory oppositidimap decision-making behavior theory, for the gesb it can
learn from the case that subject opponents arengiue these solution schemes would all consistéhttieoretical
expectations [5, 6]. The attendant thinks that wébard to opponent who cannot deal with, the bestegy is
meeting mixed strategy balance, because thesecssiljeknown information programs opponent behaviarsld
cause them to be experimental results that haekppéain. What need to mention is that participaras choose is
“strategy”, while game is “action” or not is calledinite game, it meets conditions —first, partaips numbers are
finite; second, every participant selectable sggt@umber is also finite [7-10].

This research not only makes analysis of some eatns of game theory, but also combines with arare
analysis, firstly utilize normal distribution examattion implementing value test on required datd, make its data
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more authentic and reliable. Then use single-facoiance analysis to research on it gets padtiiirserve or right
serve has large influence on its own score ratictha same time of variable controlling makes rssuahore
scientific.

GAME THEORY MODEL ESTABLISHMENT IN TABLE TENNIS COM  PETITION
Game theory principle
In game matrix, inside | gain and loss is justlva ¢ontrary of insider Il, we can use another matriexpress game

result. However, it is different in non-zero-summga If player | chooses strate%}'yD Sl corresponding player I's

A . .S o -a. b o
gzam is 8 , while player Il chooses strategy 2 player II's gain is not Ybut ™, game situation is
a, B,

Sthat game result isa"i’b”' . We usually call the game NS :{Sl’SZ’A’B}, from which
A=(a,) 3=lo

, is player | gain matrix, i/ is player Il gain matrix, therefore call it as tvmeople finite
non-zero-sum double matrix game model [6].

Practical decision problems whole process can Vidati into some steps as following;

® Define problems™ According to decision makers proposed problemnsi iut the crux of the matter and define
problems essence.

® Set goals™ if goals are not clear, then it might tend to @usong decision-making. Goal is achieved result
that decision maker requires. In case of multiptalg, you should make priority consideration, sigfntly
considering and also need to focus on advanceabtelgoals, ensure that problems are solved.

® Planning™ -After goals set it should start collect relatiméormation, make analysis of decision states, éistab
corresponding model and put forward every feagitde that achieve decision goals.

® Plan evaluatiom Make evaluation on every possible plan effects, mam@ plans merits as well as gain and loss
through scientific calculation with quantitativeadysis method as much as possible.

® Select plarm In order to select and make goals achieve optimizatecision maker should start from overall
perspective, making comprehensive systematicaysisadf every possible plan purpose, feasibility Emeliness.

® Feedback adjustment In decision implementation process, it may appeanes undead statuses, therefore,
decision maker in practice should timely collecedback information in running, analyze whether ¢her a
situation that made decision plan interferes withected decision goals implementation.

Table 1: Partial paddlers’ data

Competition Server Serve times Score time Score ratio
p Left | Right | Left]| Right|  Left Right
Poh 32| 28| 17| 14| 053124 05
02 World Cup Primorac 8| 54| 4| 27 05 05
Pohl 25| 27 | 15| 11 0.6 0.407447
02 World Cup Kong LingHui | 32 | 22 | 13| 11| 0.4062% 05
) ) Schrage 59| 10| 35 8| 059320 0.8
03 World Table Tennis Championsh—on o ling i | 62 |11 | 40| 6 | 0.645161 0.545455
ng- )
03 World Table Tennis Championsh \é\l;cg Li-Qin gg 242 2(5) 112 0(')6§5 0'342554 5
04 OTbIC Games Wang Hao 34| 7| 24 4] 0705842 0571429
ymp Wang Li-Qin 8 | 37| 4| 19 05 0.513514
04 OTbIC Games Liu Cheng-Min | 34 | 23 | 18| 13| 0529412 0565217
ymp Wang Hao 37| 23| 14| 13| 0.3783(8 0565417
Ma Lin 47 | 14 | 25| 7 | 0531915 05
04 World Cup Gelinka 45| 18 | 27| 9 06 05
Jiang Peng-Long 17 40 14 25 0.588235 0.625
04 World Cup Wang Li-Qin 23| 33 | 14| 20| 060869 0.6060p1
) ) Maze 8| 3| 3| 20 0.375| 0571429
05 World Table Tennis Championshi—yg - o 5] 29 7| 12| 0466667 0413793
) 1 Wang Li-Qin 21| 26 | 17| 18| 0809524 0.6923p8
05World Table Tennis Championshi— "gporo v T 151 28| 8| 16| 0533333 0.571429
05 World Table Tennis Championsh mzzlgn 2311 1? ]ﬁ i %223%4339 0 507?4 bg
) . Wang Li-Qin 27| 27 | 14| 11| 0518519 0.4074p7
05 World Table Tennis Champlonsh[pMa Lgi’n Q 75 R > 5 0488880 0416667

In table tennis competition, every one point confation can be regarded as a double zero-sum gardeljwo
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parties’ every point gain and failure only has tpossible results that in the meanwhile of gettiogrs, the
opponent would fail; A and B’s gain and failure gust on the contrary; then we can establish sicgl@petition
model which provides basis for establishing mo#ebm the competition, it is clear for us aboutdtsp point on
receiver’s left half court or court center linehighalf area status, then record left and righpeetve score ratios
statuses. This paper extracts World Cup, World dalldnnis Championship and Olympic Games in 2005200
weighted paddlers’ serve and score data can ref€alle 1. Figure 1 is paddlers two parties stapgltjpns when
receive the serve in practical competition.

Fat player orientation

Left Right

Net

Midline

//

Left Right

Player’s hair orientation

Figure 1: Paddlers standing positions in competitio

Assume that random variable original accumulatigtrithution function iJ: (X) when its real value &, and its
corresponding P value isP(X) =1- F(X), for any meetsO < b<1 condition value i?, and then it has:

P.[P(x)<b] =P,[1- F(x) < b]
=P[F(x) 21-b]

=P[X =F*(l-b)]

=1- F[F (L-b)]

=1- (1-b)

=b

From above formula, it is clear that when origihgpothesis is true, statistitl:jsn value should be very small; when

JnD

original hypothesis is false, statisn@é‘ value may take big value and big samples, andtagistics N to test.
In order to test whether P value conforms '8’1 uniform distribution, accumulation distributionnfction in

experiment distribution uniform distribution ig(x) =X For Table 1 24 data’s data distribution, it u'gégx) to
express as following formula (1):
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F. (%) =214§|[0, x(P')

(From which P' is gamei vaIueP) Q)

P < x Lo (P')= | Lo (P')=0 N . |
If = =4 then get'™ , or else it would get™” ; on the condition of original hypothesis, test
D, =+/40 sup|F, (x)- X - o082
statistics o] . From Table 1 data, it can d%t =982 its correspondingP value is 0.38,

on such condition, we cannot refuse combined hygsish then we can think that paddlers in every eserv
competition would inevitable adopt mixed strategyainced strategy combination method.

TABLE TENNIS COMPETITION SCORE FACTOR VARIANCE ANAL YSIS

Single-factor variance analysis, it is also calle® dimensional approach analysis method that fmseghalyzing
dependent variable average value whether has isigmifdifference or not when single control factatues adopt
different levels; single-factor variance analysiggiple is based on each observation whether cdmes several
normal samples that independent from each othet, lamder same conditions hypothesis, its controlabée

grouping methods in different levels .Single-faci@riance analysis classifies all variances intsteyatical
deviation part and random deviation parts whichncaibbe explained by the factor, if systematicalidéen parts
are obviously above random deviation parts, thenis thought that when control factor takes différéevels,

dependent variable average value actually exigtsfgiant differences.

Single-factor variance analysis principle applicatbn

At first, only consider one factor requiring diféatt levels influences an indicator to pay attentinnevery level

carries out a series of tests; In changing an éxgett while other factors influence coefficient @ns unchanged,
our targets is making deduction from testing resswtfactor is required indicator that has sigaificinfluence, the
indicator when testing whether exists differenteexs$ significant difference or not. A takeover dicednt is called

random variable certain levels, A adopts diffegnatdes to judge whether has significant differesrceot that equal
to average defining some universal equity indiceBet a level, in normal population level is unkmowwere, it can

be different, but possess same variance. Seakes I IeveIsAi’ Ao A , under IevefA\ , overall % conforms to

— 2
normal dlstr|but|on Hi @ ,' - l"'r, Here 49 are unknown,'ui can be different from each other, but
assume that % has same variances. Also assume that under e\xm1yp\e it makes n times independent testing,

we extract samples with capacnr)}' asx” J=1.n % It is in N0 i =1.r)=1..n (and

nonintervention from each other).These data woseldhade |nto Table 2 as foIIowmg

Table 2: Single-factor test data table

A | Xy | Xy | X,
Az Xop | Xyp | o X2n2

A\ Xrl Xr 2 - er

Callthe I row as the! group data. JudgeA I' pieces of levels have significant influences atidators or not

that equal to make following hypothesis testmgO o=ty == M not totally the same.

X . . .
Due to " values not only affected by different Ieveé influence, and related to random factors influengben

= i = - 2
AIS fixed, so we dissolve it as' =HrE i=lrj=1.n , from which &i - N(O’J ) and
independent from each other. Record formula (2):
r
H== Znﬂ., =DM =g i =l
= =) 2)

H s total average vaIue?" is level A effect on indicator, then model can be expressddrawila(3):

1026



Lin Li J. Chem. Pharm. Res,, 2014, 6(3):1023-1028

Xj =Mt +&;

S =0

i = N(O’UZ i=1.r,j=1..n,

®)

=a

0 : . I .
r , variance analysis adopted significance level gdmale is

Original hypothesis isHO’ Q=a, =..

taking &= 0-01, refuse HO, it is called facto® influence is very remarkable; but tal@® = 0-05, refuseHO,

it is called that factor A influence is remarkableke & = 0-05, do not refuseH 0 itis called that factorA has
no significant influence. Apply SPSS into TableftLend right two sides score ratios, it gets FigRyd-igure 3 as
following:

L3

T - T T T T T
2 4 4, 3 -2 X1 0 1

Figure 2: Left side score ratio normal Q-Q figure Figure 3: Right side score ratioarmal Q-Q figure

From Figure 2 Figure 3, it is clear that two group data normaitygood, can make variance test on them, but left
side score ratio normality is better than thatightr side, therefore only implement variance testait serve times
and their score ratios. Apply SPSS into analyziabl& 1 left and right two sides score ratios; gdoWwing results,
Table 3:

Table 3: Left score ratio

ANOVA
Squares sur] df | mean squar{ F | Significance
Intergroup 137 12 .011 1.017 496
Intra-grou 124 11 .011
Total .261 23

P=0.496>a= 005 so acceptH 0 that means left side serve times and their scatiosr have significant
influences. Right side serve times and their scaties have no significant influences. Apply Exiteb analyzing
Table 1 left and right two sides serve times dgéa,Table 4.

Table 4: Paddler left serve times and right servermnes relationships

Variance analysis
Difference source SS df MS F P-valup F cri
Intergroup 638.0208 1| 638.0208 3.376435 0.072p99051449
Intra-group 8692.2924 46 188.9629
Total 9330.313] 47

From Table 4, it can g&=0.072599>a= 005, 5o acceplt_|0that means right side serve times and their score
ratios have no significant differences. Apply Exited analyzing Table 1right side serve times dmrtscore ratios
data, get Table 5.
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Table 5: Paddler right serve times and their scoreatios relationships

Variance analysis
Difference source SS df MS F P-value F cri
Intergroup 6083.12 1 6083.12 85.280R7 4.81E}12 1449
Intra-group 3281.222 46 71.33092
Total 9364.343| 47

From Table 5, it can g&t=4.81E-12<a= 005 right serve times and their score ratios haveiiignt influences.
Apply Excel in analyzing Table 1 left serve timegldheir score ratios data, get Table 6.

Table 6: Left serve times and their score ratios fationships

Variance analysis
Difference source| SS df MS F P-valug F cri
Intergroup 10650.25 1] 10650.25 90.52995 1.93H-12054749
Intra-group 5411594 4 117.6433
Total 16061.84| 47

From Table 6, it can gEt=1.93E-12<a= 005 |eft serve times and their score ratios haveifibgmt influences.
Therefore peddler left serve improved his scores.

CONCLUSION

Table tennis competition strategy was differentnfroormal game theory researching, through resesgchn
paddler left and right two sides serve times in petition process, it got those paddlers all indlé@aapplied game

theory. Then on the basis of original game thefirgt made normality test on data, on the premBeyaIue
conforms to requests, then carried out variancéysisaachieved that paddler left serve times du&dr tscore ratios
had no significant influence. And paddler inevitallpplied game theory thoughts in competition psscehen by
researching on some data in paddler competitiamgliesi score probability influences when paddler entedt serve
or right serve, and paddler had no significantuefices on left and right two side serve times,llfingarough
comparison feature values conditions, it got tleate probability could be improved when made lefi/s.
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