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ABSTRACT

In the paper, the many indexes related aerobics sports performance are
obtained by making a survey to aerobics specialist, eventually, fromwhich
nine indexes are selected. Experts score 9 indicators and give the total
score. Scoring index resultsis just taken into account without considering
the factors of special grade. On the basis of the 9 indexes data, multiple
regressions is used to make fitting analysis to data using SPSS, and then
forecasting model of Aerobicsresult isfinally obtained. Results show that
the model can better predict the total scores of aerobics performance,
meanwhile, coefficient of index determine the wei ght of the Aerobicsindex
inthetotal results. Multiple regression models can predict performance of
Aerobics athletes reasonable and scientifically, and provide an important

basis for Aerobics training.

INTRODUCTION

Aerobicsoriginatedin theend of 60slast century,
the former two aerobics competitions were held in
Americaand Japan, which made aerobics sports popu-
lar widely intheworld. Like other sports, aerobicsis
fitnessfirdt, regardlessof gender and age. With theim-
provement of people’sliving standard, aerobics sports
are popular with people. Aerobicsisaaesthetic move-
ment of strong performance, which not only needsthe
physical qudity, psychological qudity, skillsand soon,
asorequiresthat athleteshave astrong sense of music,
rhythm and performance ability. Many scholars have
also done alot of research on Evaluation of perfor-
mance, Aerobics. For example, Shao Shuhe (2012)
predictstheaerobicsperformanceby usngtheBPneurd
network cal culation method, which showsthefestures
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of accurate prediction and wide gpplicationin competi-
tive agrobics performance eva uation and prediction.
Wang Ni (2009), made the neura network nonlinear
fitting towards special performance and test of aero-
bics, whichled good results and constructed the pre-
diction model of Aerobicsperformance onthepremise
of agpecia performance asvariable. Liu'Yang (2013)
predicted theintention and behavior of the Aerobics
athletes using the least squares method, and put for-
ward suggestionsfor the aerobics sportstraining. Liu
Fang (2012) selected maximum specia skillsgreatly
rel ated to aerobi cs achievement from many aerobics
exercises, and result-predicting mode isestablished by
using multipleregression, etc..

By making the best use of theresults of previous
studies, thetotal score of aerobicsis predicted based
on eachindex of the performance appraisa score, and
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established the mathematical model of multipleregres-
sion. Theprediction model can predict theresults of
aerobicsathletes, and provide advicefor thetraining of
aerobics.

THE DETERMINATION OFTHEAEROBICS
INDEXES

Aerobicsisakind of action performance done by
the athletesin themusic, which requiresthat the ath-
leteshave strong perforating ability, technica ability and
sustainableability. Duringit, the gppropriateaction, dif-
ficulty and music are chosen for the compl ete set of
action performance made by the athl etesand then the
judgesgivethe gppropriate grades.

According to the aerobi cs competition standards,
thereare mainly 3 indexes and 9 secondary indexes
under them. The scoreswere givenrespectively by the
appearance of the9indicesbased onthegrading prin-
cipleof severd experts, andtotal scoresaregiven, too.
Through the score of eachindex, total scoresare pre-
dicted and theweightsof first level index and second-
ary level index are determined of the. Theevauation
index system of aerobics performanceisshown asthe
followinginTABLE 1.

TABLE 1: Theaerobicsindexessystemtable

first level secondary level
performance . ]
index index
accuracy
Step regularity
resilience
harmony ability
total result for N
i Body gesture  stability
aerobics -
Control ability
. health
Music o
) unitarily
selection .
compatibility

THE ESTABLISHMENT OFAEROBICS
PERFORMANCE PREDICTION MODEL

Thecollection of index data

Some aerobics athletes are chosen to do sports
performance, for which the specidistsgavetherdative

gradesand their tota scoresfor the 3first level indexes
and 9 secondary leve indexes. Thedatesareshownin
TABLE2and TABLE 3.

Theestablishment of Multipleregression models

Multipleregression modelsarebuilt by the score
vaueof firstlevel index and thesecondlevel index us-
ing SPSS. Thereismultiplelinear regression equation,
and thetwo predicting equationsareasfollows:

TABLE 2: Scoringresultsof first level index for aerobics

total Step Body gesture Music
scoreY X, X, X3
84 8.7 8.6 8.8
9.3 9.2 9.0 94
8.8 8.8 8.7 94
8.7 8.6 8.7 8.3
7.9 7.5 7.9 7.7
8.8 8.8 8.7 8.4
8.8 8.4 8.7 8.6
9.1 8.9 8.8 9.1
9.8 9.6 94 9.7
9.3 8.7 9.3 94
8.9 8.8 8.6 8.6
8.9 8.8 8.7 8.6
8.9 8.6 8.8 8.8
9.8 9.6 9.5 9.7
7.9 7.8 7.8 7.6
9.7 94 9.6 9.5
8.8 8.8 85 8.6
8.8 8.8 85 8.6
6.9 6.8 6.7 6.7
9.6 9.5 9.3 94
9.3 9.1 9.0 9.3
84 8.7 8.7 8.2
95 9.1 9.5 9.5
9.1 9.1 9.0 9.0
9 8.8 8.7 8.8
8.9 8.6 8.6 8.9
7.1 6.9 6.9 7.1
8.6 8.8 84 8.3
8.9 8.7 8.7 8.8
9 8.9 8.8 8.6
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TABLE 3: Scoringresultsof second level index for aerobics

total score  harmony ability  stability ~ Control ability  health  unitarily = compatibility = accuracy  regularity resilience

Y Xl XZ XS X4 X5 XG X7 X8 X9
8.4 9 85 8.6 8 9.3 89 9.3 8.1 8.6
9.3 8.9 10.1 83 8.8 9.4 9.7 9.9 8.1 9.4
8.8 8.7 8.8 8.9 9 9.6 9.3 9.4 84 8.4
8.7 8.3 9.6 8.6 8 8.7 81 8.3 9 84
7.9 7.8 8.4 7.9 7.6 7.8 75 8 7.7 6.8
8.8 8.9 8.8 8.6 8.4 8.6 81 8.9 8.9 85
8.8 85 9.4 8.6 8 8.4 9.2 8.6 8.1 8.4
9.1 8.6 9.1 9 8.7 9.2 9.1 9 8.9 8.7
9.8 9.4 9.9 9.3 9.6 9.6 9.7 9.7 9.7 9.4
9.3 9.2 9.5 9.6 9.6 9 9.3 9 9 81
8.9 8.4 9 8.6 8.1 9.1 85 8.6 8.8 8.9
8.9 85 9.1 8.7 8 8.6 89 8.6 8.9 8.7
8.9 8.6 9.3 8.8 8.7 8.6 89 8.7 8.8 8.3
9.8 9.4 10.1 9.4 9.6 9.6 9.7 9.7 95 9.4
79 7.8 8.1 7.7 7.6 7.9 7.2 7.7 7.7 7.8
9.7 9.7 9.8 9.6 9.1 9.7 9.5 9.3 94 9.3
8.8 8.4 85 8.8 8.3 8.6 8.8 8.9 8.7 8.7
8.8 8.2 9.1 8.6 8.4 8.6 8.7 8.6 8.8 8.8
6.9 6.7 6.8 6.9 6.5 6.6 6.7 6.9 6.8 6.7
9.6 9.4 9.5 9.3 9.3 9.3 9.4 9.6 94 9.5
9.3 8.8 9.3 9.1 9.1 9.3 9.2 9 9.1 9.1
8.4 8.4 9.1 8.9 7.9 8.1 85 8.6 8.7 8.7
9.5 9.5 9.7 9.5 9.3 9.7 9.3 9.3 8.9 8.9
9.1 9.1 9.2 9 8.9 9.1 8.8 8.9 9 9.4
9 8.1 9.1 9.1 8.6 9.1 85 9.1 8.9 8.4
8.9 8.4 8.8 8.9 8.4 9 9 8.9 85 84
7.1 6.7 7.3 6.9 6.7 6.9 74 7 6.7 6.9
8.6 81 8.8 8.7 8 8.3 84 9.2 8.7 84
8.9 8.9 9.2 8.3 8.6 9 85 8.9 84 8.7
9 8.8 8.9 9.1 8.6 9 8 9 8.7 8.8

TABLE 4: mode collectingtable

model collecting

Changing statistics

model R Rsguare adjust R standard error of estimation R square

F corrected dfl df2 Sig. F corrected
corrected

1 .990° .979 .970 11827 979 104726 9 20 .000

a. predictive variables. (constants), X9, x3, X6, X2, x7, X1, x4, x5, x8.; b. the dependent variable: Y
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Y2=leaixi +C, 2

Amongthem, Y, .Y, indicatesrespectively thepre-
dicting performance after theregression of first level

TABLES: Test
Anova”
model  sgquaresum df mean square F Sig.
regresson  13.183 9 1.465 104.726 .000%
1 residuals .280 20 .014
total 13463 29

a. predictivevariables: (constants), x9, x3, X6, X2, X7, X1, x4,
x5, x8; b. thedependent variable: Y
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index and thesecond level index., X, isthefirstlevel
index score, A isthecoefficient of firstlevel index, C,
isthe constant; x, showsthesecond level index score
in aerobicssports, 8, showsthe coefficient of second

level index, C, showsthe constant.

First,the second level index datesareintroduced
into SPSS and performed multipleregression, what’s
more, prediction equationsare built, after gpplying soft-
ware SPSS, theresultsareasfollowsin TABLE4 :

Significant test of regression equationisasfollows
iNnTABLE5and TABLEG.

From the cal cul ation above, based on the second
index for aerobicsperformance prediction, multiplelin-

TABLE 6: Thetableon equationsregression coefficient

coefficient
model Non-standardized coefficient ~ standardized coefficient S, correlation
B Standard error trial version zero-order partial section
(constant)  .226 315 716 482
x1 .004 .094 .004 .039 .969 919 .009 .001
X2 .208 .072 221 2.872 .009 .923 540 .093
x3 .039 116 .038 337 740 914 .075 .011
1 x4 .258 .089 .289 2.893 .009 .943 543 .093
x5 .100 .091 A11 1.094 .287 .920 .238 .035
X6 .074 .074 .083 1.010 .325 .882 .220 .033
X7 -.010 .090 -.010 -.108 .915 .894 -.024  -.003
x8 191 107 194 1.777 .091 .909 .369 .057
x9 .128 .081 37 1.583 .129 .887 334 .051
a.thedependent variable: Y
ear regression equation can be obtained asfollows: TABLE 8: Cofficient
Y, = 0.004x, +0.208x , +0.39 5 +0.258x , Non-standardized Standar dized _
+0.10x ¢ +0.074x @ model coefficient coefficient  t  Sig.
= 0.1x; +0.191x4 + 0.128x 4 + 0.226 B standarderror trial version
TABLE 7: Modé collectingtable (constant) .039 322 121 .90F
modd R R square adjust R square standaTrd error 1 X1 .302 J11 .295 2.725 .011
of estimation X2 459 134 441 3.435.00Z
1 984 968 965 12820 X3 251 .100 269 2,518 .01€
a. predictive variables: (constants), X3, X1, X2. a. the dependent variable: Y
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Through Predicting va uetest, sandardized resdu- e
alsaccord with thefollowing chart, and are closeto
norma distribution, whichindicatesresdualsdistribu-
tion of prediction valuesis proper and the accuracy of - —
themodd isgood. Thetest Histogramisshowninfol-
lowingFgurel: .

Similarly, according to theabove method, multiple 4
regression equation can be obtained through there- o
gression cal culation between thefirst index and total i
grade. They areshown asin TABLE 7 and TABLE 8. =
Based onthefirst level index for multivariatere- = - ‘ ‘ .

. b aj . I . | I Return Stand;rdzed residuals«
gression aerobicsperformanceprediction, multiplelin- Figure 1: Sandardized residualsdistribution

TABLE 9: Actual prediction valuecomparison table

The dependent variable : Y

actual result Predictingresult Error (secondary index) Predictingresult Error (thefirst level index)
8.4 8.6 0.0206 8.8 0.0502
9.3 9.3 0.0036 9.3 0.0007
8.8 9.0 0.0221 9.0 0.0282
8.7 8.8 0.0156 8.7 0.0014
7.9 7.9 0.0039 7.9 0.0048
8.8 8.8 0.0054 8.8 0.0003
8.8 8.7 0.0145 8.7 0.0083
9.1 9.1 0.0037 9.0 0.0056
9.8 9.8 0.0001 9.7 0.0116
9.3 9.3 0.0048 9.3 0.0007
8.9 8.8 0.0079 8.8 0.0111
8.9 8.8 0.0110 8.8 0.0059
8.9 9.0 0.0065 8.9 0.0019
9.8 9.8 0.0007 9.7 0.0069
7.9 7.9 0.0023 7.9 0.0023
9.7 9.6 0.0112 9.7 0.0033
8.8 8.7 0.0102 8.8 0.0050
8.8 8.9 0.0090 8.8 0.0050
6.9 6.9 0.0063 6.8 0.0074
9.6 9.5 0.0059 9.5 0.0068
9.3 9.3 0.0024 9.3 0.0052
8.4 8.7 0.0317 8.7 0.0377
9.5 9.5 0.0046 9.5 0.0033
9.1 9.2 0.0129 9.2 0.0084
9 8.9 0.0057 8.9 0.0114
8.9 8.8 0.0134 8.8 0.0094
7.1 7.1 0.0000 7.1 0.0041
8.6 8.6 0.0013 8.6 0.0040
8.9 8.9 0.0027 8.9 0.0036
9 8.9 0.0137 8.9 0.0085
Average error value 0.0085 0.0088
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ear regress on eguation can be obtained from the above
cdculaionasfollows:

Y, =0.302X, + 0.459X , + 0.251X 5 + 0.39 )

Comparison test of predictivevalue

by analyzing thetwo prediction mode sfor theaero-
bics performance, comparing and selecting better re-
gression equation, the actual results, thepredictionre-
sultsand theerror vauesareshownin TABLE. 9

Error analyses show, regressed equation error is
smaller than the equati on of the value adopting the sec-
ondindex, whichindicatesthat the prediction accuracy
of the second index ismorereliable. Intheregression
equation test of second index, R squarevaueisgreater
thanthatinthefirstlevel index regress onequation, which
a so showsthat the equation 3 hashigher fitting preci-
sion than equation 4. Therefore, it isthe best way to
predict the aerobics sports performance using the sec-
ond level index score. Theerror isless than 0.85%,
which indicatesthat themode can predict theaerobics
grades. Inthreeindexes of thefirst level indexes, the
body posture coefficient of regression equationismaxi-
mum, whichindicatesthat the wei ght ismaximum for
body posturein aerobics.

CONCLUSION

Inthe paper, thelinear regression equationsarees-
tablished through, thefirst level index and the second
level index in aerobics sportsto carry ontheforecast to
the agrobicsperformance, after andysis, it can be con-
cluded that the prediction model built by thetwoin-
dexes can predict moreaccurately the performance of
aerobics sports, and the prediction precisionishigh,
which provesthat themodel isavailablein aerobics
sports performance prediction.

————, FyurL PAPER

“Posture” isthemost important factor in terms of
aerobicsperformance contribution ratein thefirst level
index, while““control” takesup thelargest rateinterms
of contributioninthesecond level index. Therefore, in
order toimprovethe performance of aerobicsathl etes,
theindexeswhose contribution rateisgreat should be
paid moreattentionintheregular training,
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