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ABSTRACT KEYWORDS
In order to know how to choose the best college coach or coaches, a College coaches,
mathematic model will be built in this paper. Firstly, according to Delphi Grade analysis;
method and CES scale, the indicator system of coaches’ competence is Fuzzy comprehensive
given and improved. Thus nine indicators for evaluation of best coaches evaluation;
are determined. We know the most influenced factors are won BP nerve net.

pct,years,popularity through weighted analysis. By applying Matlab, gain

the weight vector A= (0.5464,0.1804,0.2732)" . At the same time,

the fuzzy comprehensive evaluation of both male and female college
coaches in basketball, ice hockey and soccer are gained as follows
respectively: 146.576, 152.6493, 127.0001, 147.8392. Anoutstanding testis
conducted on comprehensive evaluation, and there is no big differencein
each evaluation indicator. The evaluation model of best college coaches
can be applied to all projects and genders based on fuzzy mathematics.
Secondly, after the study of teaching methods of PE coaches, theindicators
of best representative coaches are chosen across the whole America. Data
are integrated, and then a line chart is drawn, in which each indicator
changes with time. Pct changes obviously in this chart and the other three
indicators change within a certain range. All this shows that teaching
methods of college coaches change evidently. Finally, choose data of top
50 college coachesin baseball,football and softball in America. Based on
Principal factor  weight  vector in this  model,

A=(0.5464,0.1804, 0.2732)T , fuzzy comprehensive evaluation is

gained. Calculatethetop 5 best college coachesin sportsmentioned above
across America with the help of matlab. To ensure the rationality of the
model, BP nerve net will be used to test it. According to
w, (t+1)=w, (t)+7(t)o,0, +alw, (t)- j(t-1)], the data of

top 4 in softball will beinput, weknow t = 4.9276, whichissimilar tothe
output of 5" one. © 2014 Trade Sciencelnc. - INDIA
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INTRODUCTION

Thebest college coach for the previouscentury is
seeking by the Sports|lustrated magazine. A mathemati-
ca model isbuilt for choosing the best college coach
the sportsof hockey or field hockey, footbal |, baseball
or softball, basketball, or soccer. Themodel will con-
Sder coachingwithtimelinehorizon, such asthediffer-
encesof coachingin 1913 andin 2013. 5 best coaches
in 3different sportswill apply to thismodel™. An ar-
ticlewill be presented to Sportslllustration, which the
resultswill beexplained clearly and understandably.

ESTABLISHMENT OFINDEX SYSTEM

Firgly, theindex will bedeleted which hasthesame
or similar meaning or high correlation. Secondly, the
index will bedel eted withlittle changethrough thepri-
mary collection of theindex data?. Thecontribution of
theeva udion’sresultsisvery littleif someindex change
veay littleor changd essin different periods, which should
be dd eted among theindexes.

Secondly, according to the operationd principleof
theindex system, theindexeswill bede eted which can
not be collected or datainaccuraciesor need longtime
or high-cost for collecting.

Finaly, combinetheindexeswhichreflect thesmi-
lar meaning.

Aboveall, get an evaluationindex system for the
best coachin college, asthefollowingfigure.

Theselection of themajor effects

Usingtheanaytic hierarchy®® processto ensurethe
anaytic hierarchy process of weight for decision based
ontheanalyzing of theessenceand influentia factsand
inner relationshipsof complex problems. Buildahier-
archy structuremodel the usethelessquantitativein-
formation to makethe processi ng the decis on thought
mathematization, which providesasmplemethod for
the complex decisive problemswith multi-objective,
multi-principleor without structure. In order to quantify
comparativejudgment, combingwiththepractica con-
ditions, we assumethe percentage scale of 1-9to as-
signment according to theimportance of each fact and
writedowninjudgment matrix. Inthefollowingfigure,
thelocationsfor comparingare j and j ,eachforthe
row index and lineindex.

Through collecting dataand combing the propor-
tion of influencefor the practica facts, and makeasub-
jectiveeva uation by individuds. Eva uatethe coach by
using the ssmulate method of AHPand build apositive
and negative matrix of rulehierarchy. Asthefollowing
TABLEZ2:

Using thesamemethod and through system eva u-
ation and getting ajudgment matrix of index level’srank.
Asthefollowing TABLE 3.

A Charismear

Leadership+

Corrmunication skills

Chordinations

A Toted winning redios

Bege qualdes

J Profesnonal skillse
for the eceellent |—

Coaching time

coecfies

1 Personal abilitiess

™ Achievementss

4 fraiming modess

g Prizes+ l

Bench works

Figurel: Theindex evaluation system for the excellent coach
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TABLE 1: Scale

Index Comparison between the two groups of indexes Explanation

1 Equal important Theindex | is equal important to j

3 Wesakly important The index iisalittleimportantthantheindex j

5 Obviously important Theindex | isimportant than the index j

7 Very important Theindex iisobviouslyimportant than the index j

9 Especially important Theindex | is especially important than the index j
24,6,8 Between the two important adjacent degrees

The reciprocal value of the above numbers Reversed comparison between the two targets

TABLE 2: Judgment matrix of rulehierarchy

A-B B, Leadership B, Professional technology B, Personal skills
B, Leadership 1 1/3 2
B, Professional technology 3 1 4
B, Personal skills 1/2 14 1

TABLE 3: Judgment matrix of index level

Total winning  Coaching

B-P ) Popularity
rate time
Total winning rate 1 3 2
Coach time 3 1 13
Popularity 12 3 1

Congdering theresultsof rule hierarchy and index
hierarchy, and get aweighted tabl e of each fact occu-
piesthewholefacts, asthefollowing TABLE 4.

Through checking the each index of professional
skillsand personal skillsof influentia college coaches
throughout the United States (See gppendix). Usethe
software of SPSSto deal with each quantitativeindex
to analyze each datawith factor analysis. Finally, get
the eilgenvector matrix through the object variable on

the component matrix. Through computing variableget
themain composition variablearethe Pct, Years, Popu-

larity.

THEESTABLISHMENT OFFUZZY COM-
PREHENSIVE EVALUATION

Fuzzy comprehensive eva uationisacomprehen-
sive evd uation method based on thefuzzy mathemat-
ics, applyingtheory of thefuzzy relations synthesisand
qualifying somefactswhich are unclear edge and un-
easy to quantitative.

The paper usesthefuzzy mathematicsto establish
amodel of the comprehensive evaluation system for
theexcellent coaches.

Establish acomprehensiveevad uation matrix based

TABLE 4: Thetableof weight distribution

Criterion layer B, B, B,
Single sorting 0.238 0.625 0.136
Project level P P, Ps P, Ps Ps P; Ps Py
Single sorting 0.351 0.237 0.314 0.546 0.180 0.273 0.326 0.272 0.402
Total sorting 0.084 0.056 0.075 0.341 0.112 0.171 0.044 0.040 0.057
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Descriptive Statistics

I Minimum | hMaximum Mean Std. Deviation
Pt 5 708 764 72920 025946
Years ] 34 a7 41.80 5718
Popularity 5 65 247 .20000 031718
Training modes o 7 g 7.60 548
Bench work 5 7 g T.60 548
Prizes 5 36 40 3r.80 1.483
Valid N (listwise) 5

on thethreeindexes pct,years,popul arity of themale
basketball coachesthrough out the United States.
() Confirmfactorsconcerningdomain of theevalua
tionobject, U ={u,,u,,u,}
(2) Confirmevauationdegree
In the analyzing,
V={v,v,Vv,v,Vv.}=(12345)
|.e. makesthetop fivecoachesinto 1, 2, 3, 4,5five
degrees, the relevant degree score col-

assuming

umnC ={c,,C,,C,,C,,Cs}" - Confirmingof thelevel vec-
tor is between 100 and O, and assuming the distance

between each degreeisthe same. Then the confirm of
grade pointsin the range according to the arithmetic
progression, soC = (100,80,60,40,20) .
(3) Edablishthefuzzy rdation matrix

After establishing thefuzzy degree subsets, quanti-

fying every evduated matter, i.e. confirmfromthesingle
matter to deal with the evaluated mattersto each de-

greefuzzy subset’smembership, (R/u;) .R standsfor

thefuzzy relation between u and v,i.e. fuzzy relation
Metrix

the fuzzy set

A={a,a,,a,} and

B={b,b,.b,, b, b} satisfies g = A. R¥thenRisa

fuzzy relation fromU to V. Usethe min-max operator
method for consuming and get thecomprehensveevau-
aionvector B = A. R .and consuming thecomprehen-

svefuzzyevduaionH = B.C .

Theconstruction of thejudgment matrix

Thehierarchy reflectstherelationsamong thefac-
tors, but the each rule of therule hierarchy may share
differently in themeasurement of thegoas. The paper
adoptsthe hierarchy anayzing to comparethe weight

into 3 groupsof therulehierarchy P,, B, , P, and estab-
lishacomparisonmatrix p :

1 3.048 1.994
D=/0331 1 0661
0502 1513 1

By using MATLAB to consume, and getting the
professional  skill’s eigenvalue vector

A=(0.5464,0.1804,0.2732)" .

Hierarchy singlesortingand consistency check
Thejudgment matrix A iscorresponding to themax
elgenvalue 4., issigenvector W. Through thenormal-
izing, i.ethecorresponding factsin thesamehierarchy
for thereativeimportance of weight va ues®.somefacts
in the previous hierarchy, the process can be named
hierarchy singlesorting.
Thecoincidenceindicator:
A-n
Cl= i )]
When C| = 0,that isconsistent matrix, with CJ
growsthedegree of incons stent will be more serious.
Thevaueof therandom consistentindex R| isas
thefollowing TABLES
For n > 3’scomparativematrix pairsC, theratio
between itscond stent index and therandom of thesame
hierarchy (which hasthesamen)named consstent ratio
CR,When
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TABLE5: Therandom consistent index R|

n 1 2 3 4 5 6 7 8 9 10 11
Rl 0O 0 058 0.90 112 124 1.32 141 145 149 151
Cl Consumethefuzzy comprehensiveevaudionvaue
CR=—-<01 @) H_B.C

Considering theincons stent degreeof Ciswithin
therange, and can useits eigenvector as the weight
vector.

Making useof thesoftware MATLAB, consuming
the max eigenvalue of comparison matrix C is

Arex = 3.0033, using theformulaand getstheresuilt,
~3.0033-3

Cl =0.0165. Also because n = 3,ac

cordingtothetable Ry is 0.58.Bring CI,RI intothe
formula can be consumed

~0.0165

0.58
meetsthe consistent test. Therefore, A can be used as
weight vector.

CR = 0.028 < 0.1,s0 comparison matrix C

Confirming thefuzzy comprehensive evaluation
value

Get thefiveevaluationindex dataof the excellent
malebasketball coach throughout the United Statesac-
cording tothe survey data.

Thefuzzy matrix according to the datafrom the
TABLES:

0.708 0.71 0.764 0.714 0.75
R=[0.225 0.206 0.163 0.225 0.182

0.215 0.186 0.247 0.187 0.165

Thefuzzy trandformation of matrix is
B=AR

=(0.5464,0.1804,0.2732)

0.708 0.71 0.764 0.714 0.75
0225 0.206 0.163 0.225 0.182
0.215 0.186 0.247 0.187 0.165

— (0.4862,0.4759,0.5143,0.4818,0.4877)

BioTechnology —

= (0.4862,0.4759,0.5143,0.4818,0.4877)

(100,80, 60, 40, 20)"

=146.576

Thusthefuzzy comprehensive evaluation va ue of
the best college male basketball coachesis 70.5860.

Besides, choosetheindicators of theexcellent fe-
mal e basketbal | coaches, hockey coaches, and soccer
coaches, and gain each of their fuzzy comprehensive
evauationvalug®,

Fuzzy comprehensive eva uation value of coaches
ineach sport asfollows

Test of significance

Inorder totest itsagpplication on gendersand sports,
usethetest of significanceto assessfuzzy comprehen-
sSveevduationvaue. s2isIndex Variance, andleve of
sgnificanceis ¢ = 0.05

SupposeH, :o? = ¢, opposite supposing is
o’ %ol

Test statistic

= Z(Xi -x)?

o6
Thesamplecdculaionis y* =V,

Inwhich 42 ~ 2(n-1) p= P{Zz)v}

p=0.1374> o isgained through SAS

Thereisno significant difference between genera
varianceand sampleone. It showsthat thismodel can
be applied to other sportson either maeor femal ™.
So theranks of best coaches comply with theknown
ranks.

Theanalysisof traininginfluenceby time

By checkingthedataand analyzing thefour indica-
torsincluding 3-pt pct, freethrow pct.field goa, pct
during the period when college coaches do their teach-
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TABLE 6: Fuzzy comprehensiveevaluation value of theexcellent coaches

Coache Basketball (m)  Basketball (f) The coach of ice hockey The coach of soccer
Fuzzy comprehensively-
146.576 152.6493 127.0001 147.8392
Evaluated values

TABLE 7: Therank of top 5 excellent coaches

Coache
Ranki The coach of basketball (m) The coach of basketball (f) The coach of ice hockey The coach of soccer
ankin
1 Harry Statham Pat Summitt Jerry Y ork Jay Martin
2 Danny Miles C.Vivian Stringer Ron Mason Tony Tocco
3 Mike Krzyzewski TaraVanDerveer Jack Parker Joe Bean
4 Herb Magee SylviaHatchell Rick Comley C.Clifford McCrath
5  JimBoeheim Barbara Stevens Red Berenson Ron Butcher
E
BN E e =aa A A
gé T A A A —A ——ct
o s s s S = s s s === = =1l
8 Dl = il free throw pet
0.2 3-pt pet
0.1
O 1 1 Il 1 1 il 1 1 1 1 1 1 1 1 1
I I
%\\\\ \ ‘S‘Q‘\ ] }\Q{ p 9\\% . }\\\« 1}“‘0\ \o?\% \0?{
Figure3: Linechart of performanceindicators
ing®. Theaveragerate of four indicatorsas Figure 3.
Despite somewave, 3-pt pct,freethrow pct,field ACKNOWLEDGEMENTS

god ,pct areinarisnggenerdly after andyss. Weknow
thelevel of coachesishigher astime passeshby, which
showsthedifference of teaching methods.

CONCLUSIONS

The paper buildsthemodd through anayzing and
studying the practical problems, and drawsaconclu-
sion asfollows.Usingtheanalysishierarchy processto
decreasetheartificial emotionsand other non-objec-
tivefactorswhich can disturb thequality’squantitative
index of the coaches. Thethreeimportant factorswhich
influencethe coachesthroughtheweighed anaysisare
winning ratio, coaching time, and popul arityy!%. Build
afuzzy synthetic evaluation model based on thethree
indexesand get theresults of thereasonablerank for
the coaches. Using thearithmetic of BP neurd network
to test the model, and get the result that hasthe less
error and high accuracy. The model hasageneral ex-
plicitly for theevauation of thecollege sports.

Thispaper issupported by the Scientific Technol-
ogy Research and Development Plan Project of
Tangshan (2012cx-11;12140201B-3;12140201B-
7),Hebei Province Natural Science Fund Project
(E2013209215).
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