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ABSTRACT

The spot to play in the game against athlete mistakes asked to explore the
athletes in the race through the ways and means to complete their usual
training a small mistake difficult action to achieve better race results.
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Establish Aerobics partial least squares regression modeling to improve
forecasts on of aerobics athlete’s intention and behavior. Studies have
shown that exercise program, self-efficacy, to support the operation
mechanism between intention and behavior, aerobics athlete’s movement
behavior intervention by increasing self-efficacy and support of motor

behavior.

INTRODUCTION

Supposeintheir daily practice, aerobics athletes
redizethemovement of thehighest degreeof difficulty
can be Successfully compl eted with the probability of
50%, and at the crucial moment of competition, they
will probably fail to finish thismovement, how toface
such potential threat? Many scholars have proposed
some methods, such asadjusting breathing to regul ate
one’semotions, refraining onesdlf from thinking over
thepossihility of fallure, and adjugting one’smentd seatus
to compl etethemovement smoothly, etc.

A great deal of research showsthat the sole use of
intention cannot predict thebehavior change. Thispaper
keepsoninvestigating the predictiveeffect of planning
asamediator variable. Self-efficacy theory isderived
from Bandera’s social-cognitive theory; it refers to
individuals’ beliefs and the expectations in their
capabilitiesto perform atask successfully, or thesub
consciousness of achieving success. The correlation
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between sdf-€fficacy leve and performanceof aerobics
athletesof theprovincial level is0.57, apreviousstudy
showed an average correlation of 0.38 between self-
efficacy and performanceaccording to path anaysis.
Athleteswith prominent s f-efficacy will exert differently
in practice and competition, the same is true with
aerobicsathletes.

This paper measuresthetime, place and mode of
respondents’ practice based on the theory of planned
behavior. To improvethe accuracy of prediction, the
mode! derived from thetheory of planned behavioris
modified by testing the effect of variablesand adding
other variables. Thispaper teststhevaidity of thismoded
by partial least square regression, which has the
advantage of estimating structural relationship with
restricted error. Multifaceted | atent variablesof exercise
sdlf-efficacy and social support arethe representation
of the competition field. The defense mechanism of
peopleamsat eiminating the self-integrity of threets.
Thispaper teststhe expl anation and forecast effect of
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theoretical model with theinitial model of theoretical
planning behavior, and thentrainthemodd , taking self-
efficacy and socia support asvariablesintroduced into
partia least squaresregressonmodel, andtheamisto
enhancetheexplanation and prediction of intention and
behavior.

PARTICAL LEAST SQUARESREGRESSION
MODEL

Therationaleof curve-fitting problemistofinda
mogt suitablefunctionto match therel ationship between
independent variable(s) and dependent variable(s). In
generd, an established function expressonwith unknown
factorsisgiven accordingto prior knowledgeor visua
observation of data, and the main work isto get the
factors. From the computational perspective, the
problem seemsto be completely solved, but further
researchisnecessary. From the statistical perspective,
all dataarerandom variables, and the computationis
based on sample data, so hypothesistestingis needed;
if theinterval estimation istoo wide, or theresult of
factor iszero, theresult will bemeaningless. Moreover,
error analysisof variance analysismodel can beused
to estimatetheresults. Inshort, regressonisastatistica
andyssmethod of fitting problem.

Partid least squaresregresson (PLS) isan advanced
multivariablestatisticsanayssmethod, whichisused to
establish the correl ations between multi ple dependent
variables Inaregressonandyd sproblem containingmany
independent variablesand dependent variablesinwhich
sariousmulticallinearity exids resultsfromgenerd multiple
regressonmethodislowinrdiability,and PLSregresson
isanided solutiontothisproblem.

A modeling problem: p dependent variables:

Yo Va0 Y, @00 m independent variables: x, x,,..., x,, 1S

put into consideration. To andyzedataby PLSregres-
son, inthefirst step, thefirst principa component of in-

dependent variables t, whichisalinear combination of

X1, %o+, X, @D cONtainsasmuchinformationfromorigi-
nal dataaspossibleisextracted, and thenthefirg princi-
pal component of dependent variables, u, isextracted

which hasthemaximum correlation witht, ; inthenext

step, aregression between Y,, Y,..... Y, andt, isbuilt

and theexplanation degreeistested, if theexplanation
degreeisprec seenough, the computationisterminated,
otherwiseanother principa component isextracted until
theprecisondemandissatisfied. Finaly, aPLSregres-
sion equation will be built between r components,
t,t,,...,t, anddependent variables, y;, Y, Y, -

For convenience of calculations, we suppose p

dependent variables Y;, Y,,.-., ¥, and m independent

variables x, x,,..., X, areall pre-standardized. From

n observations, thevauesof variablesarerecorded in
thefollowingtwo matrixes:

Yo - ylp
Fo= i P
ynl ee ynp an . an
The specific stepsof PLS Regression analysisfor
thetraining of aerobicsathletesareasfollows:

Step 1: Extract thefirst principal components of
independent variables and dependent variables

respectively. Supposethey are t, and u, . t; isthe
linear combination of independent variables
X = (X0 %)
and u, isthelinear combination of independent

X e le
E, = - :

T
b= WX et W X, =W X

variablesy =y, y,)": U =V, Y, +..+V, Y, =\ YO

Asisrequired by PLSregressonmoddl, t, and u,

must draw asmuch variationinformation aspossbleof
thearray inwhich they lieto maximizethe correlation
between them. Theresult vector of thefirst principal

component pair, tAl and Jl can be determined by

standardized observation datameatrixes E, and F,.

. Xpo oo X [ Wi by
t =Ew =| : : N

Xg 0 X )\ Wi ty

R Yo o Ve |[ Vu U,
,=F\V, = : : N I -
Ynl ynp le Un

The covariance between the first principal
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component pair isCov = (t,,u,) that iscomputed by

theinner product of fl and Jl . Thus, thisproblemwill
be transformed into an extremum problem with
subsidiary condition:
<tA1’ L}1> = <E0W1’ F0V1> = W1T EOT Fox, = max
ww= o =1 = o =1
Theaboveisto get thevauesof w, and v, when

6, = w"E,’ Fv, = maximizes. To solvethisproblem, the
eigenvalue and eigenvector of the mxm matrix
M = E,'F,F,E, must beobtainedinthefirst place. The

grestest eigenvalueof |\ is 6,° whilethecorresponding
eigenvector equalsto w;, and v, can be obtained based

1
on w; throughtheformula ¥ =5 Fo' Eow.
1

Step 2: Theregression model between y;, ..., Y,

and u, andthat between x,,...,x,, and t, must be
constructed. Themodel isexpressed asfollows:

{EO —ta +E
Fo=U A +F

In the equations
oy = (s )" B = (B Bi)" @€ Many-to-
oneparameter vectorswhich can becdled effect loading
vectors, while E; and F, areresidual matrixes. The

above,

least squaresestimation of o, and S, areasfollows:

Step 3: Replace E, and F, withresidual matrixes
E, and F, and repest the previous steps.

BioTechnology —

Generally, in PLS regression method, like the
principa component analyss, thefirst | components

(I <r) arenecessary to acquire aregression model
with preferable prediction, and therest componentsare
useless to establish the regression formulas. Cross
validation is available to determine the number of
principa components | .

Inthe processof iteration, aPL Sregression model
will bebuilt eachtimewiththeresidual n—1 observa
tions, and the j th observationisput aside. Sincethe
regression formulasarebuilt by extracting h compo-

nents, thepredictivevaueof y,(j =1,2,...p) isinthe

i th observation, y(Am_ (h) can be acquired by intro-
ducingthei th observationinto theregressonformulas.
The above steps repeated by i =1,2,...,n will pro-
duce the predicted sum of squared error of the j th

dependent variable(j =1,2,...p) under the circum-

stanceof h componentsextracted, whichisexpressed
asfollows:

PRESS, (h) = 3 (¥, = Y0, (M)*(] = 1.2,...p)

The predicted sum of squared error of
Y= (Yo Yoo V) is
PRESS (h) = z PRESS, (h) . Thevalueof h to
minimize PRESS (h) istheneeded component number.

CASE STUDY

PLS regression model is a new method of
multivariate statistics analysis and its prominent
characterigicisMultipleLineasr Regressonandyss i.e,
principa component andysisand canonica correlation
analysisof variablesareintegrated and theregression
modelingisredizedin an agorithm so that the model
canfadlitatemultivariate dataandyssaswdl assmplify
datastructure and the correl ation analysis of double
variables. Besdes, PLSregresson modd hasitsunique
advantage when dealing with the problem of small
sample size, independent variable and serious
multicollinearity. However, asthe PL Sregress on modd

Hn Tudian Jounual



BTAIJ, 8(9) 2013

Caiyan Gao

1231

————, FyurL PAPER

can be expressed to bethe regression equation of all
the previousvariables and the principal component it
chooseswill includedl thevariables, it cannot solvethe
more seriousproblem of correlationsamong variables,
esp., it resultsin theunsati Sfactory computationa effect
under the condition of independent variableand small
samplesize.

TABLE 1: Physical training data

. Fli);?wrr::ii:g Self-efficacy Susz(;?rt Rotating Bending Bouncing
xR ) My Yy (K
1 91 36 50 5 162 60
2 89 37 52 2 110 60
3 93 38 58 12 101 101
4 62 35 62 12 105 37
5 89 35 46 13 155 58
6 82 36 56 4 101 42
7 67 34 60 6 125 40
8 76 31 74 15 200 40
9 54 33 56 17 251 250
10 69 34 50 17 120 38

Inthissection, thedataof aerobicsathletes’ physca
traningisputinto the PLSregresson modd, theability
of thethreevariables,i.e, exerciseplanning, sdf-efficacy
and socia support to explain and predict theexercise
intention and behavior, along with thefunctioninthe
process from intention to behavior are tested in the
model. Therespondentsare 10 playersin an aerobics
team. Thefirst group of variablesisthe quantitative X
of exercise planning, self-efficacy and socid support.
There are two types of social supportsin the study:
socid support from family and that from friends, each
of which cannot predict exerciseintention effectively.
Thesecond group of variablesaretraining performance
index Y including rotating, bending and bouncing. The
raw dataof physical training areshownin TABLE 1,
correlation coefficient matrix isgiveninTABLE 2.

From the correlation coefficient matrix of 6
variables, itisobviousthat apositive corrdation exists
between exercise planning and self-efficacy, anegative
correlation exists between exercise planning, self-
efficacy and social support, and apositive correation
exists between rotating, bending and bouncing.

In the process of PLS regression, t, and t, are
extracted, withthecross-vaidation of Q,> =-0.1969.the

regression formulaof standardized variable y, about
component t, isasfollows:
Y =+, k=123

TABLE 2: Correlation coefficient matrix

No. X %, X A Y, A

Xl 1 0.8702 -0.3658 -0.3897 -0.4931 -0.2263
X2 0.8702 1 -0.3529 -05522 -0.6456 -0.1915
X; -0.3658 -0.3529 1 0.1506 0.225 0.0349
Yy, -03897 -05522  0.1506 1 0.6957  0.4958
y2 -0.4931 -0.6456 0.225 0.6957 1 0.6692
y3 -0.2263 -0.1915 0.0349  0.4958  0.6692 1

ThePLSregressionformulaabout t, isasfollows:
Vi = T (W X Wy 36,4 )+ (W X, W, 3, + Wy %)
= (W + T W )g + (W + W, )Z + (W + W, )g
Thevaueof regressoncoefficient r, = (1,1, 1)
isSinTABLE3.

TABLE 3: Regression Coefficient c( ;)

k 1 2 3

r, 0.3416 0.4161 0.1430
r, -0.3364 -0.2908 -0.0652
Therefore,

y, =—0.0778x, —0.4989x, —0.1322x, ;
y, =—0.1385x —0.5244x, —0.0854x, ;
'y, =—0.0804x —0.1559, —0.0073x,

Standardized variables y, , x (k =1,2,3) arere-

stored to y,, %, (k=1,2,3), the above formulas are
changedinto:
y, =47.0197—0.0167x, —0.8237x, —0.0069x, ;
y, =6125671-Q3F00x, ~102477%, ~Q 7412, ;
y, =183.9849—0.1253x, —2.4969x, — 0.0518%,

In order to observe the effect of independent
variables on deducingy,(k=12,3), regression

coefficients are shown on Figure 1. This figure
demonstrates standardized data and regression
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formulas. It can be seen that self-efficacy plays an
important roleininterpreting 3 regression formul as.
However, compared with rotating and bending, the
regression formulaof bouncingisnot soideal, and dl
the 3 variablesrespectively cannot account for theresult

verywell.
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Figurel: A Histogram of regression coefficients

To better explain and predict the effect of self-
efficacy on exercisebehavior, 3 scatter diagrams about
predictiveand actud training resultsaredrawnin Fgure
2. Thediagramsshow thet 3 corrdlationsaredl positive,
with possiblesocia expectation effect contained. For
the sake of precision, all samplepointsareworked out
inthediagrams, with thecoordinates,,. ,.,,inwhich

y,. indicatesthepredictivevaueof the k thvariableat

the j th samplepoint. If thepointsare evenly distributed
around thediagonal, theimitative effect issatisfactory.
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Figure?2: Predictiveand actual trainingresults
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Theresultsof themode show that converting the
exerciseintention of aerobicsathletestotheir persona
behaviorsmay beachieved by specificimplementation
intention (being aware of when, where and how to
perform). Therefore, it is necessary to encourage
aerobics athletesto have planned exercisebehavior so
astostrengthen and protect their intentions. In addition,
individuals’ experience of completing thetask, i.e. the
substitute experience, isan effectiveway to increase
their confidence. Boththeexterna socid circumstances

andtheinternd individua factorsfunctiongreetly inthe
formation process of aerobics athletes’ exercise
behavior. Thesocid support from family and friends, a
variable paid attentiontointheareaof exercisebehavior
recently, isvery important to helpregulateindividuas’
physicd activities.

CONCLUSION

The partial least squaresregression model isthe
right combination of both themodeling method and the
pattern recognition method which have very clear
boundariesfor alongtime, andthemodel isaleapin
the area of multivariate statistics analysis because
regresson modeling (MultipleLinear Regression), data
gructuresmplification (Principa Component Anayss)
and canonica correlation anaysiscanberedizedinan
dgorithm. Theresultsof thisstudy support theprediction
abilities of exercisemotivation and behavior suggested
by thevariables of the planned behavior theory. The
exercise behavior explained by planned behavior
variables shows the significant prediction effect of
intention. Itisnecessary to encourage aerobicsathletes
to have planned exercise behavior so as to promote
and protect their intention and makeit persond behavior.
In addition, the experience of completingthetask, i.e.
thesubstituteexperience, isan effectiveway toincresse
individuals’ confidence. When studying theroleof self-
efficacy asmediate variable (Whether theexternd socid
circumstancesor theinterna individud factor functions
in the aerobics athletes’ behavior), social support
predictive behavior playsanimportant role. The study
emphasi zes sdl f-efficacy asamediator, not only does
thetraining of self-efficacy havesignificant predictive
effect towards exercise behavior intention, but also
socia support can reduce the contact pressure and
improvetheeffort level and response capability.
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