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ABSTRACT

The shooting averages, 3-point field goal percentage, free throw
percentage, averaging offensive rebounds, averaging defensive rebounds,
averaging assists, averaging turnovers, averaging steals, averaging
blocks, averaging foul and averaging scoring, all 11 indexes of al the 17
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CBA teamsin 2011-2012 season are comprehensively evaluated based on
TOPSI S method and the comprehensive strength of the 17 teamsare ranked.
The research results are consistent with the actual situation, reflecting
theranking of each team’s strength authentically. It demonstrates that the
research of basketball teams’ comprehensive strength based on TOPSIS

method has high reliability and significance.
© 2013 Trade SciencelInc. - INDIA

INTRODUCTION

After nearly 20 yearsof deve opment, ChineseBas-
ketball Association league (CBA) hasbecome China’s
best and most normative professional |leaguefromthe
perspective of scale, management, operation and the
degreeof concern, andisthetopleve basketball league
inAsiatoo. Currently the CBA consistsof 17 teams,
whichisthehighest scdeinhistory. Withtheimplemen-
tation of aseriesof palicies, the strength of theteamsin
theleague are becoming increasing average, an evolu-
tionfromtwo teams’ (Bayi and Guangdong) control of
the gameto the contending of al theteamsnow. Asa
group sport, theteam’s technical statistics reflect the
team’s offensive and defensive capabilities (the team’s
strength), whichisclosdy linked to theteam’s record.
Comprehensive analysis of the strength of the CBA
teamshasarediticaly practical Sgnificancewhenbas-

ketball hasbecomeanindustry nowadays. In previous
studies, scholarshave conducted the research of teams’
strength on alot of methods, such asthecluster anay-
sis, rank and ratio analysisand multiplelinear regres-
sion analysis. In this study, conduct comprehensive
evaluation of the 17 CBA teams’ strength in the 2011-
2012 seasonsin TOPSIS method and then reveal the
comprehensive strength of theteamsinthe men’s pro-
fessionad basketbd | leaguein Ching, providingabass
for thetraining of coachesand players.

BRIEFINTRODUCTION OF TOPSIS
METHOD

TOPSIS (techniquefor order preference by ssimi-
larity toidedl solution), isan optimum technique of ar-
ranging accordingtothesmilarity of ided solutions, dso
known as good-bad resol ution distance method, com-
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monly usedinmulti-objectivedecison andysis.
Basicideaof TOPSI Smethod

Thebasicideaisthe normalization process of the
raw datamatrix. Thepositiveideal solution (the opti-
mal scheme, each property value of the schemeisthe
best compared with other schemes) and the negative
ideal solution (theworst scheme, each property vaue
of the scheme is the worst compared with other
schemes) formsaspecial space and theschemeto be
evaluated can be regarded as one point in the space.

Then calculate the distance p;* from the point to the

positive solution and the distance b; from the point to
the negative solution, asexpressed asEuclidean dis-
tance. Viathesetwo distances p;* and D, , thedegree

of relative closeness C of thisschemetothe positive
solution can be calculated. Judge and evaluate the
schemeaccordingtothevaueof C.

Basic stepsof TOPSI Smethod

Collect origina data: Supposing that the number of
objectsto beeva uated isn and the number of evalua-
tion index to be used is m, then these dataforms an
nxm matrix, shown in TABLE 1.

TABLE 1: Theoriginal datamatrix

Evaluation object Indexl Index2 Index m
Objectl X11 X12 Xim
Object2 Xo1 Xop Xom
Object n Xn1 Xn2 Xnm

The sametendency processing of al theindexes:
Amongall thecomprehensveeva uationindexes, some
indexes, indicting abetter result with ahigher index
value, arecalled high optimal indexes, such asexam
results; other indexes, indicating abetter result witha
lower index vaue, arecdled low optimd indexes, such
asdiseasemortdity. All of theeva uationindexesshould
changein the samedirection, meaning the sameten-
dency in comprehensive evaluation. In other words,
the evaluation indexes should all either be high opti-
mal indexesor low optimal indexes. Therefore, there
isaneed to conduct conversion of indexes. Conver-
sonof al indexesto high optimal indexesismost fre-
quently used in research and the conversion methods

commonly usedincludethereciproca method andthe
difference method. For example, to convert the low
optimal indexes x;@=12;-,n; j=1.2;--m) from the
origina dataal to high optimal indexes \J inrecipro-
ca method, theformulaof conversion can beexpressed
&s
2 1

YT , 1)

By meansof conversionin reciprocal method, al
of thelow optimal indexesare converted to high opti-
mal indexesand the changedirection of all theevaua-
tionindexesisthesame,

Standardizetheorigina datamatrix after the same
tendency processing and establish astandardized ma-
trix Z.

Whentheorigina dataare high optimal indexes,
thestandardizationformulais:

X

ey “
Whentheorigina dataarelow optimal indexes, the
dandardizationformulais

& =

ij

Xy

Z:‘r’ R
v | n '
‘MII . =21‘ X ) ®
The standardized matrix Z can be expressed as.
_—_:1 Zyy 4y, 1
Z—- Iy Ly 2y,
[ : @)
-zul Zr.'l e L

nm

Find thepositiveided solution (optima vector) and
thenegativeided solution (theworst vector) according
to the standardized matrix Z
Positiveided solutionz™ = (=] .z, . -+ .z;,) (5
Negativeided solutionz™ =(z; .z, . - .z,,) (6)

Informula(5) and (6), 1I=1,2,...n;j=1,2,...m.Z;
meansthe maximum value of theevaluation object in
index j, z; meansthe minimumvalueof theeva uation
objectinindexj.

Cdculatethedistancefrom eachindex valuetothe
positivesolution p;" and thedistancefrom eachindex

valueto thenegativesolution p;
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D' = JE[&)J. (z,—Z @
1
D; = \/i[q, (z; —Z,)T (8)

In formula (7) and (8), o] stands for the weight
coefficient of evaluationindex j. if theweight of each
index isthe samewith oneanother, then »=1.

Cdculaethedegreevaue of relativeclosenessfor
each evauation object’ evaluation index to the positive
idedl solutionand thenegativeided solution, C

. D
Y Df+D” ©

Sort and sequence al the evaluation objects ac-
cording to the degreeval ue of rel ative closeness. Judg-
ing fromformula(9), thevalueof C rangesfrom[0, 1].
A higher valueof C, indicatesthat theeva uation object
iscloser tothe positiveideal solution; alower value of
C, indicatesthat the eval uation object iscloser tothe
negativeided solutionand farer away fromthepositive
ided solution.

EVALUATION OFALL CBATEAMS
STRENGTH IN 2011-2012 SEASON BASED
ONTOPSISMETHOD

To conduct an effective eval uation of each team’s
overdl strength, thisstudy integratestheeva uationin-
dexesusedinrelativeresearch after consulting basket-
ball expertsand choosesthefollowing 11 stroke analy-
sisindexes asthe evaluation indexes: shooting aver-
ages, 3-point field god percentage, freethrow percent-
age, averaging offensverebounds, averaging defensve
rebounds, averaging ass sts, averaging turnovers, aver-
aging steals, averaging blocks, averaging foul and aver-
aging scoring.

Collect original data

All of CBA teams’ datain 2011-2012 seasons is
obtained fromthedatacenter (DC) inthe CBA officid
webdte,

The sametendency processing of theindexes
Amongtheaboveindexes, averaging turnovers(x7)

TABLE 2: Indexdatafor strokeanalysisof all CBA teams

. 3-point field averaging  averaging ; ] ] ) ) )
shooting freethrow . g averaging averaging averaging averaging averaging averaging
goa offensive defensive : >
Team averages per centage assists turnovers  steals blocks foul scoring
(x) per centage (%) rebounds rebounds (X6) () (%) (%) (%) (xu)
(x2) (xa) (x3)

Bdjing 0461 0.341 0.753 13 29.6 15 11.7 10.2 33 257 106.1
dGc:Jr?;g 0.487 0.362 0.716 153 299 16 16.2 104 34 25.6 1095
Zhgiiang  0.46 0.317 0.736 143 345 14.8 17 81 27 20.3 994
;hciju 0.468 0.337 0.645 156 30.3 136 16.3 10.8 29 24.2 100.2
hsaiaj 9 0.434 0.323 0.738 157 324 124 144 85 39 233 91.9
j)i<£g 0472 0.362 0.738 135 29.2 154 15.6 838 29 239 99.5
ngf:r? 0.459 0.355 0.75 136 26.7 143 137 8.6 3.2 239 1035
Lisoning 0.458 0.318 0.742 164 29.6 17.3 146 79 5 235 1024
Fujian 0.468 0.346 0.689 141 315 153 157 79 22 241 1033
Shanxi 0.514 0.364 0.739 133 299 145 143 10 35 26.3 1104
Jilin 0.464 0.321 0.699 134 28.1 152 16.6 104 27 22.7 97.7
Qingdao  0.457 0.33 0.71 137 27.2 164 15 94 22 238 1014
m 0.453 0.331 0.725 143 29.7 138 16.4 10.7 22 242 96
Bayi 0.453 0.357 0.694 9.8 26.8 138 174 10.2 42 254 9.4
Tianjin  0.463 0.336 0.734 143 30.9 14 17 7.8 3 244 99.9
Foshan  0.493 0.362 0.734 121 29.1 137 16.7 6.9 34 23 100.8
Jangu 0437 0.329 0.702 136 284 147 164 113 35 22.3 98.5
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and averaging foul (x10) aretheonly two low optimal
indexes and are converted to high optimal indexesin
reciprocal method.

1 ! 1

Xg="—- g =—
Xy

Afterthe sametendency processing, thematrix of
averaging turnoversand averaging foul arerespectively:

x, = (0.085 0.062 0.059 0.061 0.069 0.064 0.073 0.068 0.064 0.070 0.060 0.067 0.061 0.057 0.059 0.060 0.061)™*
,\';[_ =(0.039 0.039 0.049 0.041 0.043 0.042 0.042 0.043 0.041 0,038 0.044 0.042 0.041 0.039 0.041 0.043 0.045)™

Sandardizetheoriginal datamatrix after thesame
tendency processing and establish astandar dized
matrix Z

Standardize each team’s data after the same ten-
dency process ng and the stlandardized matrix isshown
inTABLES3.

————, FyurrL PAPER

Find the positive ideal solution and the negative
ideal solution accordingtothestandardized ma-
trixZ

Accordingtoformula(5) and (6), thepostiveided
solution and the negativeided solution arerespectively
asfollows.

Z7 =(0.268,0.259.0.253,0.285,0.282,0.284.0.318,0.292,0.371,0.284.0.265)

Z7 =(0.226.0.225.0.217.0.170,0.218.0.204,0.214,0.179.0.163.0.219,0.220)

Calculate the distance from each index value to
the positive solution p;* and the distance from
each index valuetothenegativesolution p;, then
determine the degree value of relative closeness
C and sequence

Aseach evaluationindex has basically the same

TABLE 3: Sandardized strokeanalysisindex value of CBA teams

. 3-point field averaging  averaging ) . . . . .
shooting freethrow . g averaging averaging averaging averaging averaging averaging

goal offensive defensive : >

Team  averages per centage assists  turnovers  steals blocks foul scoring
(x2) per centage (x5) rebounds rebounds (x0) (<7) (X) (xo) (x10) (xa1)

(x2) (xa) (Xs)

Beijing 0.240 0.243 0.253 0.226 0.242 0.246 0.318 0.264 0.245 0.224 0.255
dGc:J:;g 0.254 0.257 0.241 0.266 0.244 0.263 0.230 0.269 0.252 0.225 0.263
Zhdjiang 0.240 0.225 0.248 0.248 0.282 0.243 0.219 0.210 0.200 0.284 0.238
g;‘ri“zm” 0.244 0.240 0217 0271 0.247 0223 0228 0279 0215 0238 0240
Shanghai 0.226 0.230 0.248 0.273 0.265 0.204 0.259 0.220 0.289 0.248 0.220
Xinjiang 0.246 0.257 0.248 0.235 0.238 0.253 0.239 0.228 0.215 0.241 0.239
Dongguan 0.239 0.252 0.252 0.236 0.218 0.235 0.272 0.222 0.238 0.241 0.248
Liaoning 0.239 0.226 0.250 0.285 0.242 0.284 0.255 0.204 0.371 0.246 0.246
Fujian 0.244 0.246 0.232 0.245 0.257 0.251 0.237 0.204 0.163 0.239 0.248
Shanxi 0.268 0.259 0.249 0.231 0.244 0.238 0.260 0.259 0.260 0.219 0.265
Jilin 0.242 0.228 0.235 0.233 0.229 0.250 0.224 0.269 0.200 0.254 0.234
Qingdao 0.238 0.235 0.239 0.238 0.222 0.269 0.248 0.243 0.163 0.242 0.243
dsgﬁg 0.236 0.235 0.244 0.248 0.243 0.227 0.227 0.277 0.163 0.238 0.230
Bayi 0.236 0.254 0.234 0.170 0.219 0.227 0.214 0.264 0.312 0.227 0.231
Tianjin 0.241 0.239 0.247 0.248 0.252 0.230 0.219 0.202 0.223 0.236 0.240
Foshan 0.257 0.257 0.247 0.210 0.238 0.225 0.223 0.179 0.252 0.251 0.242
Jiangsu 0.228 0.234 0.236 0.236 0.232 0.242 0.227 0.292 0.260 0.259 0.236

impact ontheteam’s comprehensive strength, the weight
of all indexes can beregarded asthe same, o=1.Ac-
cordingtoformula(7) and (8), calculate the distance

from each index valueto the positivesolution p;" and
thedistancefrom eachindex vaueto the negative sol u-
tion p; . Then determinethe degree value of relative
closeness C, based onformula(9).

Ascan be seenfrom TABLE 4, after comprehen-
svestrengthanalysisof CBA teamsin 2011-2012 sea-
sonsin TOPSIS method, theteams’ comprehensive
strength order isdightly different from the actua rank-
ing. Thereason may bethat theweightsof al indexes
areregarded asthe samewhen cal culaing the distance

from each index valueto thepositivesolution b, and
thedistancefrom eachindex vaueto the negative solu-
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tion b; . Asamatter of fact, theweight of the evalua-

tion indexes may be not exactly the same and certain
indexes chosen as eva uation indexes may not greatly
relateto theteam’s comprehensive strength.

TABLE 4: Thedegreeof closenessfor each CBAteamtothe
positiveideal solution and the sequencing

Team D’ D/ C;  order Actual
ranking
Beljing 0.168 0.185 0.524 2 1
Guangdong 0.131 0.261 0.666 1 2
Zhgjiang 0.169 0.184 0.521 3 3
g‘n‘:(”ZhO” 0177 0175 0497 6 4
Shanghai 0.166 0.171 0.507 5 5
Xinjiang 0.167 0.182 0.521 3 6
Dongguan  0.206 0.161 0.439 8 7
Liaoning 0.204 0.177 0.465 7 8
Fujian 0.208 0.126 0.377 11 9
Shanxi 0.221 0.134 0.377 11 10
Jilin 0.192 0.140 0.422 9 11
Qingdao 0.227 0141 0383 10 12
Shandong 0221 0.122 0356 13 13
Bayi 0.251 0.136 0.351 14 14
Tianjin 0.222 0.118 0.347 15 15
Foshan 0.254 0.113 0.308 17 16
Jiangsu 0.246 0.127 0.340 16 17
CONCLUSIONS

TOPSISisacommonly used scientific method dur-
ing multi-objectivedecison analysis. Thereisno spe-
cd requirement for datadistribution patternsand sample
content. Besides, TOPSIS method can makefull use
of dl theinformation of theoriginal dataand theevau-
aionresultsareintuitive. Thisstudy conductsthe com-
prehensive strength analysisof CBA teamsin 2011-
2012 seasons based on TOPSIS method and obtains
arankinglist according to theteams’ comprehensive
strength. Theresearch result isfundamentally in accor-
dancewith theactua situation and TOPSIScanbea
useful way for comprehensive strength eval uation of
CBA teams. Infurther research, smplifying of theeva u-
ationindexesand determining theweight of eva uation
indexesbased on correlation studiesisneeded to get a
morereasonableevaluation result.
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