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ABSTRACT

This paper usestheimproved grey correlation degree model based on the
coefficient of variation of the sequence KO and sequence KOi, and
conducts the correlation analysis on various technical indicators of
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champion Miami Heat in 2012-2013 season the NBA basketball
championship finals. In the study it dimensionless processes the official
datain seven games on the Heat team finals, uses gray correlation degree
model algorithm to obtain the special formula of various technical
indicators; the results show that the correlation degree sort of the total
score and various indicators is shooting average, free throw times, free

throw percentage, assists and steals.
© 2013 Trade SciencelInc. - INDIA

INTRODUCTION

NBA officiadswill conduct detailed statisticsona
variety of datainthematch, including: playingtime, the
total number of shootingtimesand hittimesand hitrate,
two-point shooting timesand thetotd hit timesand hit
rate, three-point shooting timesand thetota hit times
and hit rate, the free throw timesand hit rate and hit
times, offensive rebounds and defensiverebound, as-
siststimes, turnoverstimes, steal stimes, blockstimes,
foulstimesand thetota score and other projects. On
thisbasistheofficial will conduct comparativeanalysis
of historical dataon the playersand theteam, wecan
draw themaxima, average and minimumvaluesof the
historical datafor each statistical project. Under this
inductive Stati sticsdeterminewith what game datathat
the player or team can win or lose. Many people have
made effortson the NBA Tournament research and grey

correlation analysismethodtria. Theformer research
result hasadetailed summary onthetechnology inNBA
gameand providesamoreexciting theoretica platform
for thisworld’sattention game. Thelatter research re-
sultsprovideamoreextensivetria rangefor the appli-
cation of grey correlation andysismethod.

Theannua event NBA Basketball Tournament is
theworld’sattention. The competition ontheone hand
canincreasethevaueof theplayer, ontheother handit
candrivethegloba basketba | fever, whichamsto pro-
vide better employment opportunitiesand socia devel-
opment, and thefinal isaconcern. The champion of
2012-2013 season NBA basketball finalsis Miami
Hest, theteam’soffensive and defensiveskillsand tacit
understanding degreeisamong theworldstop-level. In
order to provide better guidancethemefor basketball
teaching, itisessentia to analyzethetechnica indica
torsand thetotal score of theMiami Heat. This paper
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usestheimproved grey correl ation quantitative model
to anayzethetechnical indicators of champion team
(Miami Heat) in 2012-2013 season NBA basketbal |
finals, in order to provide new research methodsand
va uabletheoretical guidancefor thebasketball teach-
ingtechnology.

ESTABLISHMENT OF IMPROVED GRAY
CORRELATION DEGREE MODEL

Grey corrdation degreeisused to describethetight-
nessdegree of therelationship betweenthe sysem fac-
tors. Under normal circumstanceswe can be quantify
the system’schangetrend, which can berepresented by
the sequenceof changetrend, however, thechangetrend
of each sequencedwayschangesaccordingto acertain
order andtrend. Currently, thecomputationa mode! that
isused to determinethe size of grey correlation degree
between sequencesincludes Tangscorrelation, gray B-
type correlation degree, C-type correlation degree, T-
typecorrelaion degree, dubbed correlation degree, grey
doperatio correlation degreeand gray Euclidean corre-
|ation degree. But theaboved gorithm hasshortcomings
asno normdlization, incons enciesand ordina number
effect, sothe articlemakesfurther improvementsbased
ontheorigina correlation degreemode.

First consider the sloperatio of the reference se-
guence and the comparati ve sequencein each corre-
sponding period; we can useit to reflect the correla-
tion degree between the sequences. If thedoperatio
of each periodiscloseto 1, the better the concentra-
tionis, onthe contrary the poorer the correlationis;
the dispersion degree of the ratio slope of the two
given sequences can be expressed by the coefficient
of variation. If thevariation coefficientissmaller, the
doperatio of each timeintervasismore concentrated,
whereas the more scattered. Therefore, in order to
determinewhether the sloperatioisconcentrated ina
neighborhood of 1, the generalized coefficient of varia:
tionisdefined on the basis of the coefficient of varia-
tion. Finaly takingit asthe materid to create new gray
correlation model, improvethegray correlation model
based on the aboveideas.

Grey correlation degreequantitativemode
Definition 1: There are sequencesof formula (1)

below:

X = (%(1), %,(2)...., %,(n)) @
Onthebasisof theformula(1) thedopea of x in

theinterval k-1 k] isshowninformula(2) below:

a=x(k)-x(k-1),k=23,...,n 2

Supposethelength of the reference sequence X,

and the comparativesequence X, isthesame, asshown
intheformula(3):

X 0o = (x01 (l), Xo2 (2) ----- Xon (I’] ))
X, = (% @) %05 () Xy (W) = 1,2,y m S

Theslopesequenceof X, and X; intheinterva
[k-1,K] isintheformula(4) bel ow:
K, = (%1“?"02 f"s.:n—u)
K, = (.‘F‘Pz'l*kz'l """ ng,.“:”_l:l } (4)
The sequenceof doperatiointherespective cor-
responding period of X, and X; isintheformula(5)
below:
i = . —— ..... et i (5)

iln-1}) /

Def|n|t| on2: Thecoeffluent of variation of these-
quenceK isinformula(6):

Ly
S(Xy)==x100%
(Xo) X, (6)
Theexpressionformof §, K in Formula(6) isas
formula(7) below:
[n-1 . g n-1
|E{.f\‘n;_f{a} Ef“fc; @
Se=\E&— K, =
v \l 71— 2 ' n—1

Definition 3: Thegeneralized coefficient of varia-
ti on of sequenceK; isinformula(8):

‘ —><100= ®)

The expr ionform §, K, of inFormula(8) isas
formula(9) below:

‘ -r Zl ‘\

| F=14 e 1 "'
K

©)
n— n— ]
Def| nition4: The| mproved grey correlation degree
of reference sequence X, and comparative sequence
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X, isasformula(10) below:

1+|§(X-::)| —, K, 2 0
¥ o)+ 5| i )
.x(Xu-X-'}:"_ P&l g, <o @0
e et 55

Themodel calculation step of improved grey cor-
relation degree

STEPL: Based on the actual problem determine

whether the datasequenceto bedimensionless pro-

cessed;

STEP2: Accordingtotheca culationmethodin 2.2

tosolve X,, X; andK ;

STEP3: Solvingthe coefficient of variation of se-

quenceK, and the sequenceK ; generalized coef-

fident of variaion;

STEPA4: Solving Grey correlationdegree(x,. X, );
Grey correlation degreeproperty

Property 1: Therangeof ,(x,. x,) is[-1, 1], when

rx,.x,)=1 and only x(k)=x,(k)+c, then

k=1,2...,nand cisaconstant;

Property 2: Two seguences

X, X},. eX= {XJ, s=012....mmz= 2} have a

non-symmetrical that is

X, x, )= Ax,. x,)

Property 3: Grey correlation degreeisassociated
with the sequence shapes, and hasnothingtodoits
relative positionin space;

Property 4: The sloperatio of the two sequences
X,, X, ineachperiodiscloser to 1; thegrey cor-
relation degreeisgresater.

property,

DATA OPERATIONSAND RESULTS
ANALYSIS

Dimensionless processing of original data

In the 2012-2013 NBA season, the Miami Heat
carried out seven gamesin basketbal | championshipfi-
nals, so the sequenceisdivided into seventimeinter-
vals, the sequence number is 15, respectively, score
X, shottimes X, shooting average X,, three-point shot
times X,, three-point shooting average X,, freethrow
timesX;, freethrow percentage X, front rebounds’X.,
rear rebounds X, total rebounds X, assists X, , steals
X, blocked shots X ,, turnovers X ,, and fouls X , as
showninTABLE 1:

AsshowninTABLE 1, thereareatotal of 15 se-
guences, and each sequence has 7 timeintervals; tak-
ing the score as areference sequence, the 15 sequences
areinformula(11):

12’ 13’

TABLE 1: Seven games’ data of championship Miami Heat in 2012-2013 season NBA basketball championship finals

Sequence Race 1 Race 2 Race 3 Race 4 Race5 Race 6 Race7
X, 92 103 77 109 104 103 95
X, 84 83 76 85 86 81 82
X, 41.67% 49.40% 40.79% 52.94% 43.02% 46.91% 43.90%
X, 23 19 19 12 23 19 32
X, 30.23% 52.63% 44.44% 33.33% 47.83% 57.89% 37.50%
X 18 14 10 17 23 21 16
X 83.33% 78.57% 70.00% 88.24% 82.61% 76.19% 68.78%
X, 6 9 10 7 12 12 11
X 31 27 27 34 22 30 32
X, 37 36 36 41 34 42 45
X0 16 22 21 23 25 23 14
X 6 9 12 13 8 10 8
X5 5 6 8 6 3 6 4
Xis 4 6 16 9 13 15 16
Xia 12 17 21 26 24 26 19
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X, =1(92,103.77.109.104,103.95)

X, =(84.83.76.85,86,81.82)

X, =(0.4167.0.494,0.4079,0.5294 0.4302 ,0.4691,0 439 )
X, =(2319.19.12,23.19.32)

X, =(0.3023.0.5263,0 4444 0.3333,0.4783,0.5789.0.375 )
X, =(18,14,10,17,23,21.16)

X, =1(0.8333,0.7857,0.7,0.8824 ,0.7619,0.6878 )

X, =(69107121211)

X, =(31.27.2734223032)

X, =(37363641344245)

s el (1)

X, =(16,22,21,23,25 23 14)
X, =1(6912.13.8108)
X, =(5.686364)
X, =(4,616.9131516)
X, =(12,17,21,26,24,26,19)
Solving the slope sequence

The slope sequence K, K and K, of X, and X,

i=1,2..,4intheinterva [k-1,k] isshownin TABLE 2.
TABLE 2: Thedopesequence of seven gamesof Miami Heat

Sequence  [1,2] [2,3] [3,4] [4,5] [5,6] [6,7
Ko 1 -26 32 -5 -1 -8
K, -1 -7 9 1 -5 1
K, 773% -861% 1215% -992% 3.89% -3.01%
K, -4 0 7 11 -4 13
K, 2240% -819% -11.11% 14.50% 10.06% -20.39%
Kg -4 -4 7 6 -2 -5
Ks -4.76% -857% 1824% -5.63% -6.42% -7.41%
K, 3 1 -3 5 0 -1
Kg -4 0 7 -12 8
K, 1 0 5 7 8
Ko 6 -1 2 -2 -9
Ky 3 3 1 -5 2 -2
Ko 1 -2 -3 3 -2
Kis 2 10 -7 4 2 1
Ku 5 4 5 -2 2 -7
Kot -11.00 371 3.56 -5.00 0.20 -8.00
Ko 14230 30197 26337 5040 -2571 265.78
Ko -2.75 / -4.57 -0.45 0.25 -0.62
Kos 4911 31746 -288.03 -3448 -994 39.23
Kos -2.75 6.50 457 -0.83 0.50 1.60
Kos -231.09 30338 17544 8881 1558 107.96
Ko 367 -2600 -10.67 -1.00 / 8.00
K -2.75 / 457 0.42 -0.13 -4.00
Koo -11.00 / 6.40 0.71 -0.13 -2.67

Koo 1.83 2600 16.00 -2.50 0.50 0.89
Kou 3.67 -8.67 32.00 1.00 -0.50 4.00
Koz 11.00 -13.00 -16.00 167 -0.33 4.00
Kos 5.50 -2.60 -4.57 -1.25 -0.50 -8.00
Ko 220 -6.50 6.40 2.50 -0.50 114

Solving correlation degree

From Table 2 we can obtain theformula(12), (13),
(14), (15) and (16):

n-1
Sk
f: == =05 (12)
n—1
n-1 A%
l? (kcnl-_Koj
|—1‘ ol 13
Sy =\| - =37.56 (13)
n—2
./ .
S(X, )==Lx100%=751%
L) 13
K,
[742,i=1 (~1.11,i=1
1224 .79.1 =2 171.17.i =2
|321,i=3 ~1.35,i=3
1104 34,1 =4 4.85,i=4
1349.i=5 247.i=5
‘IHTJ'J(OJ— ‘ [197.53.1=6 vlkw ; 138.23.i=6
S _(AlE _eli=7 o _f@lk ) _|-7ai=7
'“"7\ n-2 C1330=8 7" a-1  |0.22.i=8
|6.15.1=9 1.08,i=9
113.14.1=10 8.18,i=10 (14)
114.65.i1=11 5.57.i=11
[10.92,i=12 —4.73,i=12
1552.1=13 -3.38.i=13
[427.i=14 0.61,1=14
~668.78%.1 =1 S
131.33%.i=2 087.i=2
—237.48%,i=3 .
4007.01%.i=4 0.18.i=4
141.46%.i=5 086.i=5
142.90%.i =6 0.86.i=6
—183.43%.,i=7 -0.82,i=7
11499.64%.7 =8 1036.7=8
569.20%.i =9 0.60.i =9 15
160.63%.i =10 0.84.i=10 ( )
262.98%.i =11 0.76.i=11
—230.86%.i=12 —-0.79,i=12
fy g —163.43%.i =13 -0.84,i=13
|22 1% = |70079%,i=14  ,(x, x)= 0.55.1=14

By theformula(15) we can obtainformula(16):
7 (X0, Xa)> 7(X0 X )2 WX, X,)> 7(Xy, Xop ) > #(X,, X5, ) > Otherwise (16)

Therefore, wheni=2,5,6,10,11 the correl ation de-
greeislarge, that is, the corresponding shooting aver-
age, freethrow times, freethrow percentage assistsand
stealshavethe best correlation onthefinal score.

Theactud gameanays sshowsthat thekey to score
isinthe shooting average. Butin order to win the shot
chance, ass stssand sted sare particularly important, and
the outcome of the gameis not in the hands of high
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difficulty techniques (such as blocks and three-point
shots). International top basketball gamelikeNBA al-
most never lead to victory duetoteamfouls. Of course,
reasonabl etactical arrangementscan inducethe oppo-
nent foulsand get freethrows, theincrease of freethrows
and freethrow percentage can dso greatly improvethe
winrate.

CONCLUSIONS

Basaed onimproved grey corrdationanaysismodd,
thispaper and yzesthe rel ationship between the techni-
cal indicators and total score of seven games of the
2012-2013 season NBA fina champion Miami Hest,
obtains the shooting average, free throw times, free
throws shooting, assistsand steal sthesefiveindexes
havethe maximum correlation with thetota scoreand
matchwith theactud situation. Theagorithmgivenin
theresearch can not only study the correl ation between
thefinal scoreand afew remainingitems, but aso can
obtain the correlation between arbitrary oneitem and
various other items; through dataanalysisand conclu-
sionswedraw the general Procedureto study sports
gameusinggrey correlaion degree, but a so providesa
scientific gpproachfor theanalysisof NBA basketball
team’stechnical indicators.
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