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ABSTRACT

In athletics events, long jump gives human race run and jump
comprehensive combination wonderful exhibition, its influence factors
mainly are technique, psychology, physical quality, competition
environment and so on, while technical aspect factor accounts for large
proportions, from which 100m performance has an important effect on
athlete speed and legs strength so that affects long jump performance,
thereforeimprovelong jumpers’ 100m performance and final 10s speed as
well as soaring speed isthe key to improve long jump run-up accuracy. In
order to research 100m performance exact effects on long jump, this paper
adopts unary linear regression analysis to research on 100m performance
and corresponding long jump performance. Utilizemultiplelinear regression
modelsto make research on final 10 seconds speed and soaring speed two
great key factors, it gets good conclusions that provides references for
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long jump teaching and training.

INTRODUCTION

Longjump asoneof relativeinfluentia eventsin
athleticsarouses public affection and attention. Having
entered into 21% century, though long jump performance
level hasachieved substantia development, it still can-
not break through world record; during 20" century,
lotsof excellent athletes brokethrough previousworld
records once and again, such asone athlete exhibited
outstanding talent in sprint, Jesse Owensbrokeworld
record with8.13mresultinAnnArbor held university
students sportsmeeting in 19351%4; however, suchwas
broken through after 25 years, in Mexico Olympic
Gameséfter 8 years, oneathletejumped out 8.90world
record withthe help of loca thinand sparseair aswell

© 2014 Trade Sciencelnc. - INDIA

aslow latitude advantageous conditions>". According
tointernational association of athleticsfederations’
records, by far menlong jump world record holder is
20" century Tokyo sports meeting American Mike
Powe | who jumped only 8.95mat 0.3 m/sof locd wind
speed, but no one breaksthrough it until now, record
holder holds the longest time, isaworld record that
need to be broken throughin 21 century!®19,

With human racefood nutritionimprovement and
scientifictraining, no onewoul d doubt that humanrace
can jump out morethan 9m distanceinlong jump event
withther own strength. For present competitive sports
such aslong jump, theindispens blefactorsto get good
resultsareutilizing scientifictheory serioudy follow train-
ing law and scientific training process***3. For long
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jump the concrete sport event, though it hascommon
training processand law as other competitive sports, it
hasitsuniquefeatures. Therefore, find out training pro-
cess and law that meetsthe special feature from mul-
tiplefactors, then constant carry out researching and
exploring that isaprocess of long jump gradually to
succeed*,

For thedemandsof longjump further devel opment,
find out such precious and regul ar things, propel long
jump training and talents sel ection, so that form into
perfect system providebass, | et training and selection
becomemore scientific, reduce gap and improvetrain-
ing orientation and focus. Theresearch result will not
only beof important theoretical guiding Sgnificance, but
asoof veryimportant practical significanceand extraor-
dinary practicd vaue.

UNARY LINEAR REGRESSION MODEL
APPLICATIONSIN LONG JUMPPERFOR-
MANCE INFLUENCE FACTORANALYSIS

Unary linear regressonmodd :
y=Bo+Bix+e @
Informula(l), S,, B, isregresson coefficients, ¢
israndomerror item, dwaysassumethat ¢ ~ N(0,52),

thenrandomvariabley ~ N(B, + B,X,5%).

If makesn timesof independent observationony
and x respectively, it getsasfollowing n pairsof obser-

vationvaues(y,,x ),i =12,---,n

Then pairsof observation vauesrel ationshipscon-
formtomodd vy, = S, + S x+¢,,i =12,---,n

X; isindependent variablevaluewhen makesthei
timeobservation, itisanon random variable and has
no measurement error. Correspondto X, y; isaran-
dom variable, its randomness is caused
bye, .s ~N(0,6%), for different observation,
wheni # |, ¢ and ¢; aremutual independent from
each other.
Parameter estimation

Informula(l), parameter 3,, S, sill useleast square
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method to estimate that should select estimation

vaueg, ,let ﬁj =3, when j = 0,1, error squaressum

refer toformula(2):

m

Q=2 e =201 ~Bo~Buxu)” @

i=1

Formula (2) arrives at minimum. So that, let

0 . .
5 0,j=012-n) jtgetsformula(3):
i
:[?0=;2§(y,—[30—ﬁ1x1)=0 3
%=‘ZZ(V.—ﬁo—ﬁ1xl)=0'j=o'l ( )
i i=1

By sorting, it convertsinto following regular equa
tionsformula(4):
B0n+BlZ Xi1 +Bzz Xi2 +"'ﬁmlem)= ZY.
Boz Xj1 +B1Z X% +Bzz Xj1Xi2 +”‘Bmzxwlxxm)=zxwly\ m=0.1
i=1 i=1 i=1 i=1 i=1

n n n n n (4)
ﬁozxim +ﬁlzximxil +ﬁzz x\mxi2+“ﬁmzxz‘m)= zximY\
i=1 i=1 i=1 i=1 i=1

Regular equationsmatrix formisformula(5):
XTXp=X"Y ©)

Whenmatrix x columninfull rank, x T x isin-
vertiblesgquarematrix, it getsformula(6):

A

B=(XTX)XTY ©)
When 3 substitutesback original model, it gets y

estimated valueand getsformula(7):

Y =Bo+ By X U
Whilethegroup of datafittingvalueisy — x 3,

fittingerror e = y — yiscalled residual, which can be
used for random error ¢ , estimation:

Q=Y =Yty -v)? ®
i=1 i=1
Formula (8) isresidua squares sum (or surplus

squaressum), thatis Q(5) .
Satistical analysis

the linear

0} [} is
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unbiased minimum variance estimation of 3. It

meansthatlf; is Yy linear function; expectationis

equd to; inlinear unbiased estimation, varianceis
theminimumone.

(i) ﬁ Conformsto norma distribution:

B~N@,o*(X"X)™) ©
(i) For residud squaressumQ, EQ = (n— m-1)o2,
and:

§%~x%N—M—n
Thenitgetso unbiased estimation formula(11):
S? = Q _ o2
n-m-1
s? isresidud variance(varianceof resdud), S is
caledresidua standard deviation.
(v) Make resolution on

(10)

1)

total squares

sumSST =D (¥, - ¥;)*  ithasformula(12):

i=1
SST=Q+U, U=y, -v))? (12)
i=1

Amongthem, Q isresidua sumof squares, U is
caled regression sum of squares. Aboveresol ution ap-
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pliesregular equations.
Regression model hypothesistest
Whether dependent variableand y independent
variable x,--- X, existlinear relationshipsasmodd (1)
shows needs to be tested. Obviously, if all

A

B,
ear relationship would not be remarkable, so can let
original hypothesis to be H,:5,=0(G=1,,m).

(j =1,---m) arequitesmall, yand x,--- X, lin-

WhenH, istrue, U , Q defined from resolution for-
mulameet formula(13).

_ U/m
" Q/(n-m=-1)
Under significance level ¢ , it has upper o

~F(m,n-m-1) (13)

quantileF ,(m,n-m-1) ,ifF<F (m,n-m-1),ac-
ceptH, ; otherwise, refuseH,, .

Unary linear regression model 100m performance
influenceson longjump

In order to research 100m performance and long
jump performancere ationship, we collect onesession
Olympic Games partia 100m performance and long
jump performance athletesdataasfollowing TABLE
1

TABLE 1: 100m perfor manceand longjump performancedata

Athlete One Two

Three

Four Five Six Seven Eight

10.31
891

9.86
8.90

100m performance (s)1/x
Long jump performance (m) y

10.64
8.95

10.36
8.86

10.01
8.74

10.14
8.18

10.70
8.26

10.90
8.14

X takesreciprocal of 100m performance, y takes
long jump performance; use MATLAB drawing out X
andy scatter diagram, refer to Figure 1.

Itisclear that x and y arein linear relationships;

establishunary linear modd y = S, X+ f3,, by datahan-
diingitgetsTABLE 2.
UseMATLAB, it solvesy = —0.8255x +17.1736.

Significance test p-0.0106<0.05, R?=0.6094
F =13.3815> F,, = 3.65, itisknown that theunary lin-
ear model isat work. Better 100m performanceis,
the corresponding long jump performancewould be,
if given athlete 100m performance, it can predict its
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Figurel: 100m performanceand long jump perfor mance
scatter diagram
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TABLE 2: Regression analysis

Confidence Interval
[11.4474 22.8999]
[-1.3777 -0.2733]

P=0.0106< 0.05 R2=0.6904 F =13.3815> Fy o = 3.65

Regression coefficient
BO 17.1736
B1 -0.8255

roughly long jump performance, it providesmorereli-
ablereferencebasisfor national long jumpers selec-
tionandtraining.

MULTIPLE LINEAR REGRESSIONS’ 100M
PERFORMANCE AND SOARING SPEED
ASPECTSINFLUENCESON LONG JUMP

According tolots of scientific research and long
jump practice, it indicatesthat good final 10m run-up
speed and soaring speed can get good long jump per-
formance. Scienti stsresearchesthrough continuously
effortsindicatethat speedisclosdly related tolongjump
performance, thetwo correlation coefficient is0.948;
rel ative scholarsmakeresearchesand find that finad 10m
run-up speed and soaring speed are main factorsthat

affectlongjump; in competition, longjump performance
largely isuptofind 10m run-up speed and soaring Speed
correlation coefficient x—og3~09¢; to verify itsaccuracy,
wecollect following data, refer to TABLE 3.

Use MATLAB drawing out TABLE 3x1-y, x2-y
scatter Figure 2 and Figure 3.

From scatter Figure2 and Figure 3, itisclear that
final 10m run-up speed, soaring speed arerespectively
inlinear distribution with long jump performance. Es-
tablish multiplelinear modelsy = g,x, + B,x, + 3,, by
datahandling, it getsTABLE 4.

Use MATLAB, it

y =1.1521x, + 0.0396x, — 2.6502.
Significance  test P =0.0159< 0.05,
R? = 0.9369 , F =22.2532> F,,, = 3.65, itisclear that
theunary linear model isat work. Thebetter find 10m
run-up speed and soaring speed are, the correspond-
ing better long jump performancewould be, it provides

morereliablereference basisfor nationa long jumpers
sdectionandtraining.

solves out

TABLE 3: Longjump performance, final 10m run-up speed and soaring speed

Athlete Long jump performance y(m) Final 10m run-up speed x1 (m/s) Soaring speedx2 (m/s)

Rank first 8.9500 10.7900 9.7000
Rank second 8.9000 10.7000 9.6000
Rank third 8.7900 11.4000 9.5500
Rank fourth 8.4200 10.6000 9.4200
Rank fifth 8.1800 10.3500 9.1000
Rank sixth 8.0500 10.1000 8.9000
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Figure?2: x1-y scatter diagram
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Figure3: x2-y scatter diagram
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TABLE 4: Regression analysistable

Regression coefficient Confidence I nterval

BO -2.6502 [-7.9977 2.6973]

Bl 0.0369 [-0.5869 0.6608]

B2 11521 [ 0.2703 2.0339]
CONCLUSIONS

Modern long jump speed devel opment tendency
asksfor quicker, higher athlete 100m performance, fi-
nal 10s speed and soaring initial speed. From above
two model sresearch, it getsthat 100m performance,
final 10sspeed and soaring initial speed respectively
haveapostivecorre ation withlongjump performance.
If it gets better 100m performance, it will get better
long jump performance, aswell asthebetter final 10m
run-up speed and soaring speed are, the correspond-
ing better long jump performancewould be. In order to
select and train good athletes, expect for considering
other factors, it should regard 100m performance, final
10s speed and soaring speed asone of important parts
fromthemandlistintolong jumptraining and selection
plans.
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