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# # 5381866126 : MAJOR STATISTICS
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POOMPATID PALEENIVAD: SIMULATION STUDY ON FOOTBALL
TOURNAMENT BY USING BERNOULLI DISTRIBUTION AND PERFORMANCE
SCORE. ADVISOR: ANUPAP SOMBOONSAVATDEE, Ph.D., 86 pp.

The objectives of the study are (1) to study the criteria for assessing the fairness
of competition format in Thai F.A. Cup and (2) to compare the fairness of the competition
formats used in Thai F.A. Cup and an alternative competition format proposed by the
researcher. In this study, the fairness of the competition format is defined as the
relationship between resulting ranks and the performance of the participating teams.
Under a fair competition format, a team with higher performance should have a higher
resulting rank. With a performance score (PS) defined as the level of team performance,
Spearman correlation coefficient (ry) of the PS's and the team ranks from the
competition can be used to measure the fairness of the competition format. The
weighted Spearman correlation coefficient (I ) are also calculated and studied under
different weighting setting.

Simulations of football tournaments are done using the Bernoulli distribution
assumption in R program. The results under scenarios of different distribution of PS’s of
teams from different football leagues are studied. The main findings are the followings:
(1) the competition format used by the F.A. Cup is more fair than the alternative
competition format proposed by the researcher and (2) The size of the Spearman
correlation coefficient ( Iy ) are higher when ranks and PS from more top teams are used

in calculation. The detailed results are discussed within.

Department: Statistics Student’s SIgNature. ......o.veveii

Field of Study: Statistics AQVISOr's SIgNature. ... ..o

Academic Year : 2012
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6. MMANTALANUILNZAUTATUNIATUALNANITLANTY 4 LUL D 4 AN, 8 Nd, 16
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A NEAETINTRNE AN THNTULAT IATIAs N TIasTuTntsIN aviiudusay
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WLUP 3 N RN LA R UAURTIN VN WL LIEENaN AU (M3)

A o= ‘ N ENIA R o ~ o o o
WUUN 4 ﬂ']?GLVWlNLLm@gﬂ‘LlﬁUlluquuﬂLLUUL?H\‘]@’]@UV\Q@JM (M4)

1%
o A

FurminuAazsusuNan1uaNgLLans AN 1.4.1 — 1.4.5 95

AN NN 1.4.1 BAAIANNMINSUSLNANTLaNg W LLAaYAaN17a29t W WalAL 4 N

FUFLING A8n130aetiimin

NNFLATU M1 M2 M3 Ma
1 1/4 1/3 4/10 8/15
2 1/4 1/3 3/10 4/15

3 1/4 (1/3)/2 2/10 2/15

3 1/4 (1/3)/3 110 1/15




AN9199 1.4.2 wanaAtnusindusuaanisuaiaduluuaazdan1saaetinmin Watiu 8 Ain

AUALINGA Fenstamimiin

NVTUINTU M1 M2 M3 M4
1 1/8 1/4 8/36 128/255
2 1/8 1/4 7/36 64/255
3 1/8 (1/4)/2 6/36 32/255
3 1/8 (1/4)/2 5/36 16/255
4 1/8 (1/4)/4 4/36 8/255
4 1/8 (1/4)/4 3/36 4/255
4 1/8 (1/4)/4 2/36 2/255
4 1/8 (1/4)/4 1/36 1/255

AN999 1.4.3 wamaAtniindusaanisuaaduluuAaz3nn1sasnmin Watiu 16 An

AUALINA FHnnsdasimiin

R EIGRGIN M1 M2 M3 M4
1 0.063 0.200 0.118 0.500
2 0.063 0.200 0.110 0.250
3 0.063 0.100 0.103 0.125
3 0.063 0.100 0.096 0.063
4 0.063 0.050 0.088 0.031
4 0.063 0.050 0.081 0.016
4 0.063 0.050 0.074 0.008
4 0.063 0.050 0.066 0.004
5 0.063 0.025 0.059 0.002
5 0.063 0.025 0.051 0.001
5 0.063 0.025 0.044 0.000
5 0.063 0.025 0.037 0.000
5 0.063 0.025 0.029 0.000

10



5 0.063 0.025 0.022 0.000
5 0.063 0.025 0.015 0.000
5 0.063 0.025 0.007 0.000

AN 1.4.4 LamaAtntindusUaanisuaaduluuAaZAnn1s0snmin Waliu 32 An

AUALINA Fenstamimiin
R EIGNGN M1 M2 M3 M4
1 0.031 0.167 0.061 0.500
2 0.031 0.167 0.059 0.250
3 0.031 0.083 0.057 0.125
3 0.031 0.083 0.055 0.063
4 0.031 0.042 0.053 0.031
4 0.031 0.042 0.051 0.016
4 0.031 0.042 0.049 0.008
4 0.031 0.042 0.047 0.004
5 0.031 0.021 0.045 0.002
5 0.031 0.021 0.044 0.001
5 0.031 0.021 0.042 0.000
5 0.031 0.021 0.040 0.000
5 0.031 0.021 0.038 0.000
5 0.031 0.021 0.036 0.000
5 0.031 0.021 0.034 0.000
5 0.031 0.021 0.032 0.000
6 0.031 0.010 0.030 0.000
6 0.031 0.010 0.028 0.000
6 0.031 0.010 0.027 0.000
6 0.031 0.010 0.025 0.000
6 0.031 0.010 0.023 0.000
6 0.031 0.010 0.021 0.000
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6 0.031 0.010 0.019 0.000
6 0.031 0.010 0.017 0.000
6 0.031 0.010 0.015 0.000
6 0.031 0.010 0.013 0.000
6 0.031 0.010 0.011 0.000
6 0.031 0.010 0.009 0.000
6 0.031 0.010 0.008 0.000
6 0.031 0.010 0.006 0.000
6 0.031 0.010 0.004 0.000
6 0.031 0.010 0.002 0.000

AN 1.4.5 LaAaAtNMIinauaUaani1suaadulLuAaZann1sa09tnvin Watiu 36 Ain

AUALINA Femsdaimiin

AR EIGRGIN M M2 M3 M4
1 0.028 0.167 0.054 0.500
2 0.028 0.167 0.053 0.250
3 0.028 0.083 0.051 0.125
3 0.028 0.083 0.050 0.063
4 0.028 0.042 0.048 0.031
4 0.028 0.042 0.047 0.016
4 0.028 0.042 0.045 0.008
4 0.028 0.042 0.044 0.004
5 0.028 0.021 0.042 0.002
5 0.028 0.021 0.041 0.001
5 0.028 0.021 0.039 0.000
5 0.028 0.021 0.038 0.000
5 0.028 0.021 0.036 0.000
5 0.028 0.021 0.035 0.000
5 0.028 0.021 0.033 0.000
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0.028 0.021 0.032 0.000
0.028 0.008 0.030 0.000
0.028 0.008 0.029 0.000
0.028 0.008 0.027 0.000
0.028 0.008 0.026 0.000
0.028 0.008 0.024 0.000
0.028 0.008 0.023 0.000
0.028 0.008 0.021 0.000
0.028 0.008 0.020 0.000
0.028 0.008 0.018 0.000
0.028 0.008 0.017 0.000
0.028 0.008 0.015 0.000
0.028 0.008 0.014 0.000
0.028 0.008 0.012 0.000
0.028 0.008 0.011 0.000
0.028 0.008 0.009 0.000
0.028 0.008 0.008 0.000
0.028 0.008 0.006 0.000
0.028 0.008 0.005 0.000
0.028 0.008 0.003 0.000
0.028 0.008 0.002 0.000
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LL'LI‘LI‘ﬁ 1 WUNBLUY 4 92AL LL‘U‘LI'?II 2 WLNLUL 8 5EAL
4 3pl 8 FLAL
T09UBNA PS | AUAL 199289A PS | AUAL
201 - 250 4 226 - 250 8
151 - 200 3 201 -225 7
101 - 150 2 176 - 200 6
1-100 1 151-175 5
126 - 150 4
101 -125 3
76 - 100 2
1-75 1
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F19°9% 2.1.1 uanssetnadiayanldlunisauan

Rank 284 BUALILLIL fﬁuﬁn?ﬁmﬂmm
AUALINH TWATPS | arduALILLL M2
Susuftu | (X ) | Fefiu | PS (y,) (W, )
1 1 D 138 2 0.333
2 2 S 210 4 0.333
3 3.5 A 198 3 0.167
3 3.5 E 82 1 0.167

o

o 1 [ o” o R dl 1% da/
At 1, wubldtosmiinlnenisunuasaiaaasluanniem (2) 1hasil

B ;X‘ MY s @yes)es)

I, ) =-0.21082
(n-Ds,s,  (3-1)(L.22)(1.29)

AUATUAN I wusgasininTaenisunuAtsanaasluanni (3) wavdl

v 4
o o

TURNAUAIT

v
o

dUN 1 ATUIUANRALLILTIMINTBS X, UAY Y, ATNANAL

W X
25 _ 2168 _ 5 168

2w

2WY: 2666

W

Ui 2 AMuaneANKLTUINTINTe X uas Y, AaLLsUsIusINTes X AT X,

m(x; w) =

=2.666

m(y;w) =

ANNULITLTIUMINTEY Y LAY Y ATNAIAL

2. W05 =mOGW)(y, ~m(y: W) _ 0112

W

D W (6 —m(x; w))(x; —m(x; w)) _1.056

W

cov(X, y;w) = =-0.112

=1.056

cov(X, X;w) =
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2 (v —m(y; W))(y —m(y; w)) _ 1.222

W

cov(y, y;w) = =1.222

v
o

U 3 A1 g wuLtasmin Ae

cov(X, y; w)
JCOV(X, X; W) cov(y, ;W)

r, =corr(X, y;w) =

-0.112

J(L.056)(1.222)

=-0.098
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=
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134 ﬁm?%lﬂumﬁ‘mmm\iLL‘]_I‘]_WI?Ju’m@‘]_I(Negative binomial distribution)
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(Mendes and Malacarne, 2007) laAuninReaaiunisnaanlumaesauasluany
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FaatinggAAZINIUN IFaaeINan1saAIziaINA9NeT 4.1.4

win<-function(nteam){

dum1<-¢()

for(i in 1:(nteam/2)){
s1<-Psmatchli,1]
s2<-Psmatchli,2]
p<-s1/(s1+s2)
dum1<-c(dum1,p)

dum1<-round(dum1,4)

dum1

dum2<-c()

dum3<-c()

for(i in 1:(nteam/2)){
s3<-rbinom(1,1,dum1[i])
dum2<-c(dumz2,s3)

dum3<-c(dum3,1-s3)

dum?2

survivalteam<-c()

for(i in 1:(nteam/2)){
s4<-ifelse(dum2[i]==1,matchl[i,1],matchl[i,2])

survivalteam<-c(survivalteam,s4)



survivalteam

survivalps<-c()

for(i in 1:(nteam/2)){

s4<-survivalteam[i]

for(j in 1:length(team)){

sb<-team(j]

s6<-ifelse(s4==s5,Psteam][j],0)

survivalps<-c(survivalps,s6)

survivalps<-survivalps[survivalps!=0]

return(cbind(survivalteam,survivalps))

HiHHHH##S art Programet##HitHHi#

Round<-10000

cr1<-c()

cr2<-c()

cr3<-c()

crd<-c()

crb<-¢()

cro<-c()

cr7<-c()

cr8<-c()

cro<-c()

cr10<-c()
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cr11<-¢()

cr12<-c¢()

cr13<-c()

cr14<-c()

cr15<-c()

cr16<-c()

for(i in 1:Round){

allteam<-c(1:140)

TPLteam<-sample(allteam,18,replace=FALSE)

D1team<-sample(allteam[-TPLteam],18,replace=FALSE)

D2team<-sample(allteam[-c(TPLteam,D1team)],77,replace=FALSE)

Amateurteam<-allteam[-c(TPLteam,D1team,D2team)]

PSTPL<-(75*runif(18))+175

PsD1<-(75*runif(18))+125

PsD2<-(75*runif(77))+75

PsAmateur<-(99*runif(27))+1

idx1<-sample((1:104),40)

idx2<-sample((1:40),8)

idx4<-sample((1:36),36)

idx5<-sample((1:36),36)

idx6<-sample((1:36),36)

idx7<-sample((1:18),4)

idx9<-sample((1:16),16)

idx10<-sample((1:8),8)

idx11<-sample((1:4),4)
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idx12<-sample((1:2),2)

ateam<-c(D2team,Amateurteam)

aPsteam<-c(PsD2,PsAmateur)

Qnregister<-40

#idx1<-sample((1:length(ateam)),Qnregister)

team<-ateam[idx1]

Psteam<-aPsteam[idx1]

cbind(team,Psteam)

HitHHHHH R Qualiflying Round#tt#HtHtHH T

nteam<-(Qnregister-36)*2

#idx2<-sample((1:length(team)),nteam)

mteam<-team[idx2]

Ps<-Psteam[idx2]

cbind(mteam,Ps)

match<-matrix(mteam,nteam/2,2)

Psmatch<-matrix(Ps,nteam/2,2)

win1<-win(nteam)

win1

idx3<-1:Qnregister

idx3<-idx3[-idx2]

ateam<-team[idx3]

aPsteam<-Psteam[idx3]

team<-c(ateam,win1[,1])

Psteam<-c(aPsteam,win1[,2])

cbind(team,Psteam)
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nteam<-36

#idx4<-sample((1:nteam),nteam)

mteam<-team[idx4]

Ps<-Psteam[idx4]

cbind(mteam,Ps)

match<-matrix(mteam,nteam/2,2)

Psmatch<-matrix(Ps,nteam/2,2)

win2<-win(nteam)

win2

team<-c(D1team,win2[,1])

Psteam<-c(PsD1,win2[,2])

cbind(team,Psteam)

nteam<-36

#idx5<-sample((1:nteam),nteam)

mteam<-team[idx5]

Ps<-Psteam[idx5]

cbind(mteam,Ps)

match<-matrix(mteam,nteam/2,2)

Psmatch<-matrix(Ps,nteam/2,2)

win3<-win(nteam)

win3

team<-c(TPLteam,win3[,1])

Psteam<-c(PsTPL,win3[,2])
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cbind(team,Psteam)

HEHHHHAHAHAHH AR OUN SHEHHHHHHHHHH

nteam<-36

#idx6<-sample((1:nteam),nteam)

mteam<-team[idx6]

Ps<-Psteam[idx6]

cbind(mteam,Ps)

cbind(mteam,Ps)->rrrrrr

match<-matrix(mteam,nteam/2,2)

Psmatch<-matrix(Ps,nteam/2,2)

win4<-win(nteam)

win4

team<-c(win4[,1])

Psteam<-c(win4[,2])

cbind(team,Psteam)

HEHHH TR OUND AR T

nteam<-4

#idx7<-sample((1:length(team)),nteam)

mteam<-team[idx7]

Ps<-Psteamlidx7]

cbind(mteam,Ps)

cbind(mteam,Ps)->rrrrr

match<-matrix(mteam,nteam/2,2)

Psmatch<-matrix(Ps,nteam/2,2)

win5<-win(nteam)
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winb

idx8<-1:length(team)

idx8<-idx8[-idx7]

ateam<-team[idx8]

aPsteam<-Psteam[idx8]

team<-c(ateam,win5[,1])

Psteam<-c(aPsteam,win5[,2])

cbind(team,Psteam)

HEHHAHBHBHBHHAHAHAAHROUN DHEHBHIHHH A

nteam<-16

#idx9<-sample((1:nteam),nteam)

mteam<-team[idx9]

Ps<-Psteam[idx9]

cbind(mteam,Ps)

cbind(mteam,Ps)->rrrr

match<-matrix(mteam,nteam/2,2)

Psmatch<-matrix(Ps,nteam/2,2)

winé<-win(nteam)

winé

team<-c(win6[,1])

Psteam<-c(win6[,2])

cbind(team,Psteam)

HiHHHHHHHHTHHH T HQuarter Final#HHHTHHHTHIHHHHTH T

nteam<-8

#idx10<-sample((1:nteam),nteam)



mteam<-team[idx10]

Ps<-Psteam[idx10]

cbind(mteam,Ps)

cbind(mteam,Ps)->rrr

match<-matrix(mteam,nteam/2,2)

Psmatch<-matrix(Ps,nteam/2,2)

win7<-win(nteam)

win7

team<-c(win7[,1])

Psteam<-c(win7[,2])

cbind(team,Psteam)

HEHHHHHHHEHHH S emi FinaltttHHHHHiHH?

nteam<-4

#idx11<-sample((1:nteam),nteam)

mteam<-team[idx11]

Ps<-Psteam[idx11]

cbind(mteam,Ps)

cbind(mteam,Ps)->r

match<-matrix(mteam,nteam/2,2)

Psmatch<-matrix(Ps,nteam/2,2)

win8<-win(nteam)

win8

team<-c(win8[,1])

Psteam<-c(win8[,2])

cbind(team,Psteam)
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HHHHHH AT Nl R R

nteam<-2

#idx12<-sample((1:nteam),nteam)

mteam<-team[idx12]

Ps<-Psteam[idx12]

cbind(mteam,Ps)

cbind(mteam,Ps)->rr

match<-matrix(mteam,nteam/2,2)

Psmatch<-matrix(Ps,nteam/2,2)

win9<-win(nteam)

win9[,2]

r1<-c(r[1,11,r[2,1],r[3,1],1[4,1])

r2<-c(r[1,2],r[2,2],r[3,2],r[4,2])

rr<-c(rr{1,11,rr[2,1])

rr2<-c(rr{1,2],rr[2,2])

rre1<-c(rrr[1,11,rrr[2,1],rrr[3,17,rrr[4, 17, rr0[5,1], 100 (6,17, 700 [ 7,17, rrr[8,1])

rrr2<-c(rrr[1,2],rrr[2,2],rrr(3,2],rrr[4,2],rrr[5,2],rrr[6,2], rrr[ 7,21, r11[8,2])

rrrrl<-
c(rrre[1,1],rere[2,1], rerr[3, 1], rreer[4, 4], reee[5,17, reee[6,17, e[ 7,47, reee[8,17,rrer[9, 11, rrre[10, 1T, reee[11, 11, rere[12,17, rrre[ 13,17, rrer [
14,11,rrre[15,1],rrrr[16,1])

rrr2<-
c(rrrr[1,2],rrrr[2,2],rrre[3,2], rrre[4, 2], rrre( 5,2, rere[6,2], rere[7,2], rere[8,2], rere[9, 2] e[ 10,21, rerr[11, 2], rrrr[ 12, 2], e[ 13,2, e[
14,2],rrrr[15,2],rrrr[16,2])

rererr1<-

c(rreerr[1, A0 reeree[2, 1 rereer (3,47 rreeee[4, 1T reerer[5, 17, reeeee[6, 11, reerer (7,47, reeeee[8, 11, rerrer[9, 1 rrreree[ 10,1 1 rererr (11,1, rrerer[ 1

2,0, rreree[ 13,11, rerere[ 14,11 rereer (15,11 reeeee[16, 1, rereee[ 17,4 1 rerree[18,1 1, rrrrrr[19, 11, rrrrre[20, 17, rererer[21, 1, rrrrer[22,1], rreer
r[23,11,rrreee[24,17,rrrree[25, 11, rrrrre[26, 1], rereer[27, 17, reeree[ 28,17, rereee[ 29,11, rrreree[30, 11, rreere[ 31,4 rerere[32, 11, rrrrrr[33, 1], 01
rrrr[34,11,rrrrre[35,1],rrrrrr[36,1])
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rrrrrr2<-

c(rrrree[1,21,rrrrre[2,2], rrreee[3,20,rrrrrr[4,2], reeeee (5,20 rerrrer[6,2], rreeee[ 7,21 rrrrer(8,2], rreerr[9, 21 rrrrrr (10,21, rrrere[ 11,20 rrrrrr[ 1

2,21 rreeer( 13,21, rrrree[ 14,20 rerree[15,2], reerre[ 16,21, rrerer[17, 2] rerrer[18,2], rerrrr[ 19,21, rrrrer[20, 20, rerrrr[21, 2], rrrerr[22,2] e
r[23,2],rrrrrr[24,2],rrrree[25,2], rrrrre[26,2], rerrer[ 27, 2], reerrr[ 28,21, rrrerr[29, 21, rrrrrr[30, 21, rerrrr[31, 2], rerrrr[ 32,21, rrrrrr[33,2], 1

rrrr[34,2],rrrrrr[35,2], rrrrrr[36,2])

t1<-rr1{win9[,1]==rr1]

ps1<-rr2[win9[,2]==rr2]

t2<-rr1[win9[,1]!=rr1]

ps2<-rr2[win9[,2]!=rr2]

t3<-r1[t1!=r1 & t2!=r1]

ps3<-r2[ps1!=r2 & ps2!=r2]

f1<-c(t1,12,t3)

t4<-c()
for(i in 1:4){
k1<-f1[i]
for(j in 1:8){

k2<-rrr1[j]
k3<-ifelse(k1==k2,0,k2)
t4<-c(t4,k3)

}

}

kd<-t4[1:8]

k5<-t4[9:16]

k6<-t4[17:24]

k7<-t4[25:32]

k8<-ifelse(kd==k5 & k5==k6 & k6==k7,k4,0)

k9<-k8[k8!=0]



t4<-k9

ps4<-c()

for(iin 1:4){

for(j in 1:8){

k1<-ifelse(t4[i]==rrr[j,11,rrr[j,2],0)

ps4<-c(ps4,k1)

ps4<-psd[ps4!=0]

ps4

f2<-c(t1,t2,t3,14)

tb<-c()
for(i in 1:8){
k1<-f2[i]
for(j in 1:16){

k2<-rrrr[j]
k3<-ifelse(k1==k2,0,k2)
t5<-c(15,k3)

}

}

k4<-t5[1:16]

k5<-t5[17:32]

k6<-t5[33:48]

k7<-t5[49:64]

k8<-t5[65:80]
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k9<-t5[81:96]

k10<-t5[97:112]

k11<-t5[113:128]

k12<-ifelse(kd==k5 & k5==k6 & k6==k7 & k7==k8 & k8==k9 & k9==k10 &

k10==k11,k4,0)

k13<-k12[k12!=0]

t5<-k13

ps5<-c()

for(i in 1:8){

for(j in 1:16){

k1<-ifelse(t5[i]==rrrr[j,11,rrrr[j,2],0)

ps5<-c(ps5,k1)

ps5<-ps5[ps5!=0]

ps5

f3<-c(t1,t2,t3,t4,15)

t6<-c()

for(i in 1:16){

k1<-f3[i]

for(j in 1:36){

k2<-rrrrrr1(j]

k3<-ifelse(k1==k2,0,k2)

t6<-c(t6,k3)



& k11==k12 & k12==k13 & k13==k14 & k14==k15 & k15==k16 & k16==k17

ps6<-c()

for(i in 1:20){

for(j in 1:36){

k4<-t6[1:36]

k5<-t6[37:72]

k6<-t6[73:108]

K7<-t6[109:144]

k8<-t6[145:180]

k9<-t6[181:216]

k10<-t6[217:252]

k11<-t6[253:288]

k12<-t6[289:324]

k13<-t6[325:360]

k14<-t6[361:396]

k15<-t6[397:432]

k16<-t6[433:468]

k17<-t6[469:504]

k18<-t6[505:540]

k19<-t6[541:576]

75

k20<-ifelse(kd==k5 & k5==k6 & k6==k7 & k7==k8 & k8==k9 & k9==k10 & k10==k11

& k17==k18 & k18==k19,k4,0)

k21<-k20[k20!=0]

t6<-k21

k1<-ifelse(t6[i]l==rrrrrr[j,1],rrrrrr[j,2],0)
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ps6<-c(ps6,k1)

ps6<-ps6[ps6!=0]

ps6

rer

reer

reerrr

win9

rankteam1<-c(t1,t2,t3)

rankps1<-c(ps1,ps2,ps3)

cbind(c(1,2,3.5,3.5),rankteam1,rankps1)

cbind(c(1,2,3.5,3.5),rankteam1,rankps1)->ii1

ii[,1]->a1

ii1[,3]->b1

el<-
ifelse(b1<=75,1,ifelse(b1<=100,2,ifelse(b1<=125,3,ifelse(b1<=150,4ifelse(b1<=175,5,ifelse(b1<=200,6,ifelse(b1<=2
25,7 ifelse(b1<=350,8,0))))))))

ff1<-data.frame(a1,e1)

R1<-cor(al,e1)

wta<-rep((1/3)/c(1,1,2),c(1,1,2))

R2<-cov.wt(ff1,wt=wta,cor=TRUE)
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R2<-R2%cor[2]

wta<-rep(c(4,3,2,1),c(1,1,1,1))/10

R3<-cov.wt(ff1,wt=wta,cor=TRUE)

R3<-R3$cor[2]

wta<-rep(c(8,4,2,1),c(1,1,1,1))/15

R4<-cov.wt(ff1,wt=wta,cor=TRUE)

R4<-R4$cor(2]

cri<-c(cr1,R1)

cr2<-c(cr2,R2)

cr3<-c(cr3,R3)

cr4<-c(cr4,R4)

HEHHHHHHHHHEH R C ol leCte D8 Team#H#HH fHHHHHHHIHHHHHHHHHTHHH

rankteam2<-c(t1,t2,t3,t4)

rankps2<-c(ps1,ps2,ps3,ps4)

chind(c(1,2,3.5,3.5,6.5,6.5,6.5,6.5),rankteam2,rankps?2)

chind(c(1,2,3.5,3.5,6.5,6.5,6.5,6.5),rankteam2,rankps2)->ii2

ii2f,1]->a2

ii2[,3]->b2

e2<-
ifelse(b2<=75,1,ifelse(b2<=100,2,ifelse(b2<=125,3,ifelse(b2<=150,4ifelse(b2<=175,5,ifelse(b2<=200,6,ifelse(b2<=2
25,7 ifelse(b2<=350,8,0))))))))

ff2<-data.frame(a2,e2)

R5<-cor(a2,e2)

wta<-rep((1/4)/c(1,1,2,4),c(1,1,2,4))

R6<-cov.wt(ff2,wt=wta,cor=TRUE)

R6<-R6%cor[2]



78

wta<-rep(c(8,7,6,5,4,3,2,1),c(1,1,1,1,1,1,1,1))/36

R7<-cov.wt(ff2,wt=wta,cor=TRUE)

R7<-R7$cor[2]

wta<-rep(c(128,64,32,16,8,4,2,1),c(1,1,1,1,1,1,1,1))/255

R8<-cov.wt(ff2,wt=wta,cor=TRUE)

R8<-R8%cor[2]

crb<-c(cr5,R5)

cré<-c(cr6,R6)

cr7<-c(cr7,R7)

cr8<-c(cr8,R8)

HiHHHHHHH R C ollecte A 1 6 Team# i HHHHHHHHHHHHHTHHHHHHHHHHHH IR

rankteam3<-c(t1,t2,t3,t4,t5)

rankps3<-c(ps1,ps2,ps3,ps4,ps5)

chind(c(1,2,3.5,3.5,6.5,6.5,6.5,6.5,12.5,12.5,12.5,12.5,12.5,12.5,12.5,12.5),rankteam3,rankps3)

cbind(c(1,2,3.5,3.5,6.5,6.5,6.5,6.5,12.5,12.5,12.5,12.5,12.5,12.5,12.5,12.5) ,rankteam3,rankps3)->ii3

ii3[,1]->a3

ii3[,3]->b3

e3<-
ifelse(b3<=75,1,ifelse(b3<=100,2,ifelse(b3<=125,3,ifelse(b3<=150,4,ifelse(b3<=175,5,ifelse(b3<=200,6,ifelse(b3<=2
25,7 ifelse(b3<=350,8,0))))))))

ff3<-data.frame(a3,e3)

R9<-cor(a3,e3)

wta<-rep(0.2/c(1,1,2,4,8),c(1,1,2,4,8))

R10<-cov.wt(ff3,wt=wta,cor=TRUE)

R10<-R10$cor[2]

wta<-rep(c(16,15,14,13,12,11,10,9,8,7,6,5,4,3,2,1),c(1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1))/136
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R11<-cov.wt(ff3,wt=wta,cor=TRUE)

R11<-R11$cor[2]

wta<-rep(c(32768,16384,8192,4096,2048,1024,512,256,128,64,32,16,8,4,2,1),c¢(1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1))/65535

R12<-cov.wt(ff3,wt=wta,cor=TRUE)

R12<-R12%cor[2]

cr9<-c(cr9,R9)

cr10<-c(cr10,R10)

cri1<-c(cr11,R11)

cr12<-c(cr12,R12)

HiHHHHHHHEH R C ollecte d 36 TeamB i HHHHHHHHHHHHHHHHHHHHHHHHH TR

rankteam4<-c(t1,t2,t3,t4,t5,t6)

rankps4<-c(ps1,ps2,ps3,ps4,ps5,0s6)

cbind(c(1,2,3.5,3.5,6.5,6.5,6.5,6.5,12.5,12.5,12.5,12.5,12.5,12.5,12.5,12.5,26.5,26.5,26.5,26.5,26.5,26.5,26.5,26.5,26.
5,26.5,26.5,26.5,26.5,26.5,26.5,26.5,26.5,26.5,26.5,26.5) rankteam4,rankps4)

cbind(c(1,2,3.5,3.5,6.5,6.5,6.5,6.5,12.5,12.5,12.5,12.5,12.5,12.5,12.5,12.5,26.5,26.5,26.5,26.5,26.5,26.5,26.5,26.5,26.
5,26.5,26.5,26.5,26.5,26.5,26.5,26.5,26.5,26.5,26.5,26.5) ,rankteam4,rankps4)->ii4

ii4[,1]->a4

ii4[,3]->b4

ed<-
ifelse(b4<=75,1,ifelse(b4<=100,2,ifelse(b4<=125 3,ifelse(b4<=150,4,ifelse(b4<=175,5,ifelse(b4<=200,6,felse(b4<=2
25,7 ifelse(b4<=350,8,0))))))))

ff4<-data.frame(a4,e4)

R13<-cor(a4,e4)

wta<-rep((1/6)/c(1,1,2,4,8,20),c(1,1,2,4,8,20))

R14<-cov.wt(ff4,wt=wta,cor=TRUE)

R14<-R14%cor[2]
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wta<-
rep(c(36,35,34,33,32,31,30,29,28,27,26,25,24,23,22,21,20,19,18,17,16,15,14,13,12,11,10,9,8,7,6,5,4,3,2,1),¢(1,1,1,1,
1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1))/666

R15<-cov.wt(ff4,wt=wta,cor=TRUE)

R15<-R15%cor[2]

wta<-
rep(c(34359738368,17179869184,8589934592,4294967296,2147483648,1073741824,536870912,268435456,134217
728,67108864,33554432,16777216,8388608,4194304,2097152,1048576,524288,262144,131072,65536,32768,16384
,8192,4096,2048,1024,512,256,128,64,32,16,8,4,2,1),¢(1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,
1,1,1))/68719476735

R16<-cov.wt(ff4,wt=wta,cor=TRUE)

R16<-R16$cor[2]

cr13<-c(cr13,R13)

cr14<-c(cr14,R14)

cr15<-c(cr15,R15)

cr16<-c(cr16,R16)

hh1<-is.na(cr1)

o01<-c()

for(i in 1:length(cr1)){

dut<-ifelse(hh1[i]==FALSE,cr1[i],0)

o1<-c(o1,dut)

hh2<-is.na(cr2)

02<-c()

for(i in 1:length(cr2)){

du2<-ifelse(hh2[i]==FALSE,cr2[i],0)

02<-c(02,du2)



hh3<-is.na(cr3)

03<-c()

for(i in 1:length(cr3)){

du3<-ifelse(hh3[i]J==FALSE,cr3[i],0)

03<-c(03,du3)

hh4<-is.na(cr4)

04<-c()

for(i in 1:length(cr4)){

dud<-ifelse(hh4[i]J==FALSE,cr4[i],0)

o4<-c(o4,dud)

hh5<-is.na(cr5)

05<-¢()

for(i in 1:length(crs)){

dub<-ifelse(hh5[i]==FALSE,cr5][i],0)

05<-c(05,dub)

hh6<-is.na(cr6)

06<-c()

for(i in 1:length(cré)){

du6<-ifelse(hh6[i]==FALSE,cr6[i],0)

06<-c(06,dub)
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hh7<-is.na(cr7)

o7<-c()

for(i in 1:length(cr7)){

du7<-ifelse(hn7[i]J==FALSE,cr7[i],0)

o7<-c(o7,du?)

hh8<-is.na(cr8)

08<-c()

for(i in 1:length(cr8)){

du8<-ifelse(hh8[i]J==FALSE,cr8[i],0)

08<-c(08,du8)

hh9<-is.na(cr9)

09<-¢()

for(i in 1:length(cr9)){

du9<-ifelse(hh9[i]==FALSE,cr9[i],0)

09<-c(09,du9)

hh10<-is.na(cr10)

010<-c()

for(i in 1:length(cr10)){

du10<-ifelse(hh10[i]==FALSE,cr10[i],0)

010<-c(010,du10)

hh11<-is.na(cr11)
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011<-c()

for(i in 1:length(cr11)){

du11<-ifelse(hh11[i]==FALSE,cr11[i],0)

o11<-c(011,du11)

hh12<-is.na(cr12)

012<-c()

for(i in 1:length(cr12)){

du12<-ifelse(hh12[i]==FALSE,cr12[i],0)

012<-c(012,du12)

hh13<-is.na(cr13)

013<-c()

for(i in 1:length(cr13)){

du13<-ifelse(hh13[i]==FALSE,cr13[i],0)

013<-¢(013,du13)

hh14<-is.na(cr14)

014<-c()

for(i in 1:length(cr14)){

dut4<-ifelse(hh14[i]==FALSE,cr14[i],0)

014<-c(014,du14)

hh15<-is.na(cr15)

015<-c()
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for(i in 1:length(cr15)){

du15<-ifelse(hh15[i]==FALSE,cr15[i],0)

015<-c(015,du15)

hh16<-is.na(cr16)

016<-c()

for(i in 1:length(cr16)){

du16<-ifelse(hh16[i]==FALSE,cr16[i],0)

016<-c(016,du16)

resultm1<-c(mean(o1),mean(02),mean(03),mean(o4))

results1<-c(sd(o1),sd(02),sd(03),sd(04))

resultm1<-round(resultm1,3)

results1<-round(results1,3)

resultm1

results1

resultm2<-c(mean(o5),mean(06),mean(o7),mean(o8))

results2<-c(sd(05),sd(06),sd(07),sd(08))

resultm2<-round(resultm?2,3)

results2<-round(results2,3)

resultm2

results2

resultm3<-c(mean(09),mean(o10),mean(o11),mean(o12))

results3<-c(sd(09),sd(010),sd(011),sd(012))
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resultm3<-round(resultm3,3)

results3<-round(results3,3)

resultm3

results3

resultm4<-c(mean(o13),mean(o14),mean(o15),mean(016))

results4<-c(sd(013),sd(014),sd(015),sd(016))

resultm4<-round(resultm4,3)

results4<-round(results4,3)

resultm4

results4

HH R R B R R R R R R B R A R R R B R B R R R

faC<-C (u#u , u#u , u#u , u#")

cbind(fac,resultm1,results1,fac,resultm2, results2,fac,resultm3,results3,fac,resultm4,results4,fac)

HEHHHH BB R R R R R R

c(length(o1),length(02),length(03),length(o4),length(o5),length(o6),length(o7),length(o8),length(09),length(o10),length
(011),length(012),length(013),length(o14),length(o15),length(o16))
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