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ABSTRACT

To take Chinamen’s 110m hurdle to the next level, it is very necessary to
make analysis and research on hurdlers’110 hurdles race performance. To
defineinfluencefactor significanceto total performance, it appliesmultiple
linear regression, analyzing hurdlers’110m hurdle total performance
significance with starting to the first hurdle, hurdle step flight, three steps
stride between hurdles, final spurt, utilize SPSS making unknown
parameters estimation and significancetest. To definefour influencefactors
and total performance relationships, it establishes grey correlation degree
model. At last, respectively horizontally and vertically analyze hurdlers’
performance and stability, applies mathematical statistical knowledge
comprehensively comparing hurdler Liu Xiang and Johnson, Olijarsstriding
time and speed average value, standard deviation. Research shows that
hurdlers’ performance improvement direction is keeping final spurt
advantage, improving hurdle step flight and three steps striding between
hurdles speed. It suggests to effective control gravity when hurdling,
increase maximum speed between hurdles and keep fast speed capacity,
and speed up stride between hurdles’ rhythm so as to ensure effective
raise speed. © 2014 Trade Sciencelnc. - INDIA
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INTRODUCTION

Hurdlesracehasalong history, itsorigina basisis
human racegradually formed lifetechnology asover-
coming obstaclesin fast running during fighting process
with nature and animals to achieve survival
resources.100m hurdlesracewasfirstly appearedin
Britainin 1830; In 1864, it started 109.72m hurdles
race; in 1888, Frenchman made supplement by adding
28 cmletit become 110m hurdlesrace. In 1896 Olym-
pic Games, it hasaready had 110m hurdlesrace event,
but dueto hurdletechniques not perfect at that time,

performanceisonly 17.6sthat isnot ideal. Sincethe
second Olympic Games, it started 110m hurdlesrace,
which wasintroduced to Chinaaround 1900 and listed
asformal competition event in nationa gamein 1910.
For hurdle researches, Shandong norma college’s
Huang Jing-Hua published “China women’s 100m
hurdle status analysis and measurementsresearch” in
2007, it mainly researched on women hurdle devel op-
ment history and performance improvement process.
In October, 2012 Hong Xiang-Shun, XuWan-Fei pub-
lished in Sportsworld “China 110 hurdle history re-
view and devel opment research summary”, it mainly
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made simple statement on recent China110m hurdle
history and proposed our country’s 110m hurdle de-
velopment fundamental causes.

Thispaper, onthebasisof previouspeople, it makes
further refinement, targeted makes research on
hurdlers’110m hurdle. Apply multiple linear regression
anayzing hurdlers’ 110m hurdle total performance sig-
nificant rel ationswith starting to thefirst hurdle, hurdle
step flight, three steps striding between hurdles, final
spurt such four stages, use grey correlation degree
anaysisanalyzing hurdlers each stage performance
merits, utilize mathematicd andysisanayzing hurdler
andAmericanathletes Johnson, Olijarsstridingtimeand
speed average value, standard deviation. Finally, it
makes comprehensiveanalysisand makesreasonable

Suggestions.
REGRESSIONANALYSISALGORITHM

Multiplelinear regression model @
Givendependent variable y andindependent vari-
able x;, x,, X;, X, haverelationships:
0 1X1 DBaXy baXz byx, )
Among them, Yyis observable quantity,
0,0y, 0,,b;,b, areunknown numbers, ¢ iserror, meet

E, 0,D() ?*(C *unknown).

Fordaa( , , ., 3, 4)( 12, ,9),input
itintoformula(), it getsfitting relationship:

+ +
= + + + +

@
= + + + +

Aboveformulacan usematrix to expressas.

n n 4n n
Y = XB
Unknown parameter sestimation
According toleast squareregression agorithm, by
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tween hurdles x,, final spurt x, , their Sig are respec-
tively 0.55300.00000.00100.928, their corresponding
Sigistvduepracticd significanceleve thatispvaue, if
giveng = 0.01,

, = 0.553> « thenaccept H,, itisthought re-
gression coefficientisnot sgnificant.

, =0.000< o thenrefuse H, itisthought x,
regression coefficientissignificant.
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MODELE ESTABLISHMENT AND
SOLUTION

Corrélation degreecalculation®

Calculatecorrelation degreeisthe coreto usegrey
correlation degree andys smethod making comprehen-
Sveevduation, itisrequiredtofirgtly handlewith origi-
nal data, and then cal cul ate correl ation coefficients, fi-
nally get correlation degree.

(1) Adopt mean vauemethod diminating dimensions
and magnitudes order differences, carry out origi-
nal datahandling

(2) Cdculatecorrdation coefficient
Givenreference sequenceafter datahandlingto be:

{x ()} {Xo1, X2, Xoo} )
p piecesof sequencesfor correlation degree com-
paringis.

©)
9

Record the k  comparison se-
quence(k 1,2,3,---5, p) each period value and ref-
erence sequence corresponding period differencesab-
solutevaluesas: 4 () | o() () t=12--9

For the k comparison sequence, respectively
record 9 piecesof a,, (t) minimum value and maxi-
mum valueas a,, (Min) and a,, (Max) ,to p pieces
of comparison sequence, it alsorecords P piecesof
ag, (Min) minimum one as a(min), p pieces of
ay, (max) maximum one as a(max), in this

way a(min) and a(max) arerespectivelyal p pieces
of comparison sequences maximum oneand minimum
onein each period absolute differences, sothe k com-

parison sequence and reference sequencein t time
correlation degree (usudly call it correlation coefficient)
can be cal culated by following formula

k() a(min)  a(max) ag(t) a(max) (6)
Informula, p isresolutioncoefficient, whichisused
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Step three, calculate correl ation coefficient, taking
resolution coefficient p = 0.2, and then computational
formulais

2 0.053024 ®)
0.0114988
a  0.0106048

When numberisl

O 0.0114988 0.460859
0.014346 0.0106048

ferences. Thewholeresultisas TABLE 5 show. Find D) 5004735 00106048

out maximum vaueand minimumvauefromthemas: 0.0114988
@ 0.820864

amax =0.053024 amin = 0.000894 0.003403 0.0106048
W 0.0114988 0.980460
0.030395 0.0106048

Usesamemethod repectively cd culating other each
correlation coefficient; calculation result can refer to
TABLEG®G.

Step four, caculatecorrelation degree. Use Table
6, respectively solvesevery sequence every timecor-
relation coefficient average va uethat can get corrda

tion degree:

0.749588

=— + + +

+ + 413674 0631404
0.180716+ 0.705972 = 0.54985¢
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+ + + 222428+ 033646+
0.99991+ 0.191728) = 0.476609

= + + +
+ + 381115+0.43868%k

0.614831 + 0.304757) = 0.546950

=— + + +
+ + 869487+ 0.696106+
0.584941 + 0.392121) = 0.567528
Stepfive, rank correlation degree
From correlation values, it is clear that, now,

Foa > Top > T3 > Iy, it showsfour kindsof comparison

sequenceto 110m hurdletotal time correl ation degree
ranking ordersarefina spurt, startingtothefirst hurdlie
time, three steps striding between hurdlestime, hurdle
flight time. In 110m hurdletota time, itisthefina spurt
takestheleading effects, whilegtartingtothefirst hurdie
time, three steps striding between hurdlestime, hurdle
flight timetakethe secondary effects.

Carry out comprehensiveevaluation by grey cor-
relation degreeanalysismethod

Givenit hasn piecesof evaluated objects; every
evauated object has p piecesof evaluationindicator.
In thisway, thej evaluated object can be described
as i {2 oot =120
(1)Define reference sequence

Accordingto eva uationindicator economic mean-
ing, select each indicator optimal value composed of
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a(min)  a(max)
a a(max)

ij
ij

Cdculatethe | evauated object and optima refer-
ence sequence correl ation degree.

(5) Comparison and rank
Duetor, reflectsthe j evaluated object and evalu-
ation standard sequence x, mutual correlated degree,
if E; > E;, thenitshowsthe | sampleisbetter thanthe
j sample.0Therefore, accordingto {E;} , it canrank
and make comparison on eval uated objects.

MATHEMATICAL STATISTICSM

Statistics: Assumethereisasamplewith capacity
of n(thatisagroup of data), recordas x (x x  x,),
it needsto make certain processing on it then can ex-
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time, hurdleflight reflectsathl ete hurdletechnique mer-
its, hurdler should targeted strengthen hurdleflight tech-
niquetraining so asto get better performancein future
competition.

From TABLE 8, it can solve® hurdler, Johnson,
Olijarsthree people striding speed averageva uefrom
first hurdle to tenth hurdle that are respectively
9.01444m/s, 9.04222m/s, 9.02444m/s, standard de-
viation are respectively 0.150342, 0.158964,
0.216108. Result shows: inspurt stage, hurdler hasfast-
est speed, but the speed averagevaluefromfirst hurdle
to tenth hurdleisdightly dower than Johnson, Olijars,
and hisstandard deviation isthe minimum one; to get
better performanceinfuturecompetition, hurdiersshould
on thebasisof keeping speed stability, peed up hurdle

speed, especialy for speed from third hurdleto fifth
hurdle.

Hurdler 110m hurdleannual aver ageperfor mance
and stability analysis

Atfirgt, accordingto hurdler 110 hurdleyearly av-
erage performance TABLE 9, draw out performance
stability Figure 2 and average performance Figure 3,
so asto easier anadyzing.

From hurdler 110m hurdleannua average perfor-
manceFigure2, itisclear that though hurdlers’ perfor-
mance have somefluctuations, it entirely isin the con-
stant increasing trend, performance stability Figure 3
changes show hurdles’ performances gradually tend to
stableinfluctuation.
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Figure3: Liu Xiang yearly perfor mance stability standar d deviation analysis

CONCLUSIONS

By regression analysis, 110m hurdle performance
hassignificancerelationswith hurdle stepflight, three
steps striding between hurdles; grey correl ation degree
andydgsgetsthat find spurt takesleading effectson 110m
hurdle performance. Integratethetwo researches, itis
clear that performancesignificant corrdated hurdlestep
flight, three steps striding between hurdlesare not the
itemsthat hurdlers do best, so hurdlers performance
improvement directioniskeegping fina spurt advantage,

improving hurdlestep flight and three steps striding be-
tween hurdles speed. It suggeststo effective control
gravity when hurdling, increase maximum speed be-
tween hurdlesand keep fast speed capacity, and speed
up stride between hurdles’ rhythm so as to ensure ef-
fectiveraise speed.

By Chineseexcdlent hurdlersyearly performance
analysisand researching, total performancecanbeal-
ready regarded asexcellent, but striding speed isdight
not so good, if they want to moveto thenext level on
thisbass, then they need to keep stable speed and spurt
advantage, meanwhilestrengthenflight hurdleand three
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steps striding between hurdles speed. It suggeststhat in
training, it should strengthen hurdletraining, improve
hurdle speed and keep fast hurdling capacity.
Know yourself and know your enemy, you will win ev-
ery war, only get overall and objectiverecognition of
your own status, it can know whereisthe gap between
you and world high level and how many thegapis, so
that can look for breakthrough and catch up withit.
Scientific andys sthe competition performanceistothe
benefit of positioning, and helpful for making reason-
abletraining planto avoid blindness.
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