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GFl = 0.832
AGFI = 0.732
NFI1= 0734
CF1=0.785
RMSEA = 0.127
AlC = 3193
BIC = 5434

7.1

F7.11

BEEnm
(t-0)

I

FeikEERE
(t-0)

BERREERE
(t-0)

BRNRTEX
(t-0)

HEHEE
(t-0)

BR#E
(t-0)

SRR
(t-0)

RREETREE
(t-0)

MREZ]
(t-2)

BErES
(t=-0)

FAIESZ
(t-1)

BEER
(t-1)

HEERR
(t-1)

0 B Ok aE
(t-1)

bode

5 U EERERWZBNET#EE (Sub.A)

STMUETNVES T EEFINOBEAELS (Sub.A)

BEERE  BHEATHEE  TURLEAFEE

GFI 0.832 0.816
AGFI 0.732 0.708
NFI 0.734 0.732
CFI 0.785 0.777
RMSEA 0.127 0.138
AIC 319.337 351.542
BIC 543.392 575.597
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-41
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67
03 (t-0)
23
(t-0)
33
06 17
.28 (t-1)
49
-.06 -20 34 (t-1)
(t-1)
_.03 _76 31
-46 (t-1)
06 92
(t-1)
1.00 (t-1)
GFI = 0.964 -02
AGFI = 0.936
NFI = 0.939 -58
CFI = 0.956 (t-1)
RMSEA = 0.059
AIC = 2586
BIC = 544.0 1.00 (t-1)

J7.2000000000000000000Sub.BO

07,1200 0000000000000000D0000O0O Sub.BO

GFI 0.964 0.952
AGFI 0.936 0.914
NFI 0.939 0.919
CFl 0.956 0.934
RMSEA 0.059 0.073
AIC 258.600 324.037
BIC 543.977 609.414
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/0000000000 */

INCLUDE* O O OO DFAD O 0D O OOOOoogon ®;
/00000000 *

DATA [ goo;sAStuggooggoods;
COL1 = gooods;

CoL2 =
COL3 =
CcoL4 =
COLS =
COL6 =
COL7 =
COL8 =
COL9 = ;

COL10 goooggooaggoods;

CoLll = 0o agdpoooggoods;

CoLliz = oo ogdpooogooods;

CoL13 = 0J0ooagdpoooggoods;

CoLi4 = 0o gdpoooggoods;

CoLls = oo gdpoooggoods;
/*O0DFA00DOO0ODODOODODODg*

WOFA(U DO OODO NO ,0000 ,000,000,000 ,NOPRINT);
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OO0o00000O0OO0OO0OD0OO0OO0SsSASOOODOO00

/000000000

%INCLUDE "0 000 DFADD0O0DD0OODOOOO =
DATA 0 0 0 OO (TYPE=CORR);

TYPE ="CORR";

INPUT _NAME_$COL1-COL20;

CARDS;
coL1
coL2
coL3
CoL4
CoL6
CoL7 00000000000 oooDoDoooo
coL8 ex)

COL9 1.00 .

COL10 0.85 1.00 .

COL11 0.63 0.54 1.00

COL12
COL13 000
COL14
COL15
COL16
COL17
COL18
COL19
COL20

WDFA_SCAN(C_ 0 O OO ,CORR,ND , 0000 ,000 ,000 ,000 ,PES);
WDFA_FIT(ND);

ooo00Ooooooan
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oooooOO000000a0

/* J000000o0oooooboooboo*/
/* DATA=0000000O0ON=NOOP=0OD0ODOO
OMAX_ Q=0000000D00OO0OMAX_S=O0O0OO0ODOODODOOODO*/

%MACRO DFA(DATA,N,P,MAX_Q,MAX_S,A,PRINT);
WTOEPLITZ(&DATA,&P,&A, T OUT);
%DFA_SCAN(T_OUT,CORR, &N, &P, &MAX_Q, &MAX_S, &A, &PRINT);
%DFA_FIT(&N);

MEND DFA;

/* DFADDOOOOOO*

/*0000000000000000%/
%MACRO TOEPLITZ(INDATA,P,A,OUTDATA);

DATA OUTDATA;SET &INDATA;

ARRAY VARS{*} COL1-COL&P;

%DO 1=1 %TO &A;
ARRAY LUEVAL (&1)VARS(*)LUEVAL(&1)NCOLL-L%EVAL(&I)NCOLUEVAL (&P) ;
DO J=1 TO &P;

LYEVAL (&1)VARS{I}=LAGHEVAL(&1) (VARS{I});

END;

%END;

PROC CORR DATA=OUTDATA OUTP=LAGO NOPRINT;
VAR COL1-COL&P;
WITH COL1-COL&P;

%DO 1=1 %TO &A;

PROC CORR DATA=OUTDATA OUTP=LAGU%EVAL(&I) NOPRINT;
VAR COL1-COL&P;
WITH L%EVAL(&I)NCOLL-L%EVAL(&I)INCOLE&P;

%END;

DATA LAGO;SET LAGO;

IF _TYPE_ A="CORR" THEN DELETE;

DROP TYPE_ _NAME_ ;

%DO 1=1 %TO &A;
DATA LAGHEVAL(&1);SET LAGHEVAL(&I);
IF _TYPE_~="CORR" THEN DELETE;
DROP _TYPE_ _NAME_;

Y%END;

PROC INL;
USE LAGO;READ ALL INTO LO;
%DO 1=1 %TO &A;
USE LAGYEVAL(&I);READ ALL INTO L%EVAL(&I);
%END;
ALL = LO
%DO 1=1 %TO &A;
WLET TEMP=L%EVAL(&I);
&TEMP
%END;
%STR(;);
OUTPUT=TOEPLITZ(ALL);
CREATE OUTDATA FROM OUTPUT; APPEND FROM OUTPUT;
DATA &OUTDATA(TYPE=CORR);SET OUTDATA;
WMEND TOEPLITZ;
/*000TOEPLITZO OO OO */
/000000%*/
%MACRO
DFA_SCAN(DATA,TYPE,N,P,MAX_Q,MAX_S,A,PRINT);
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DATA DFAOUT;
LENGTH MODEL $ 16;F=.;DF=.;
%DFA_RUN(&DATA,&TYPE,&N,&P,1,0,8A,&PRINT,CORR_ERR=NO);
DATA DFAOUT;SET RAM;
RETAIN F;
IF(_NAME_"="FIT")THEN DELETE;
F= ESTIM_;
MODEL="1 FACTOR P-TFA";
IF(F=.)THEN DELETE;
WLET S=0;%LET Q=1;
dF=UEVAL(((&P*(&P+1)/2)+&P*EP*&A) - (&Q*&P*(&S+1) + &P)):
KEEP MODEL F dF;
%DO Q=1 %TO &MAX_Q;
%DO S=0 %TO &MAX_S;
%DFA_RUN(&DATA,&TYPE, &N, &P,&Q,&S,&A, &PRINT);
YLET TVAR="8Q FACTOR &S LAG";
DATA TEMP;SET RAM;
RETAIN F;
IF(_NAME_="FIT*)THEN DELETE;
F= ESTIM_;
MODEL=&TVAR;
IF(F=.)THEN DELETE;
dF=%EVAL(((&P*(&P+1)/2)+EP*&P*EA) - (8Q*&P*(&S+1) + &P + &P*&A));
KEEP MODEL F dF;
DATA DFAOUT;SET DFAOUT TEMP;
IF(F=.)THEN DELETE;
YEND;
%END;
MEND DFA_SCAN;

/*O0DFADODOO*
%MACRO DFA_RUN(DATA,TYPE,N,P,Q,S,A,PRINT,CORR_ERR=YES);

/*0PROC CALIS = SEMD OO DOO OO O/
PROC CALIS DATA=8DATA &TYPE METHOD=ML TECH=QUANEW EDF=%EVAL(&N-1)
OUTRAM=RAM &PRINT OUTEST=EST MAXITER=500 MAXFUNC=2000;
LINEQS
%DO 1=0 %TO &A;
%DO J=1 %TO &P;
%LET TEMP=
COLUEVAL (&1*&P+8J)=;
&TEMP
%DO K=0 %TO &S;
%DO L=1 %TO &Q;
WLET TEMP=
LAMBYEVAL ((&J-1)* (&S+1)*&Q+&K*&Q+&L)%STR() FHEVAL
(&1%8Q+8K*&Q+8L) +;
&TEMP
%END;;
%END;
%LET TEMP=
EUEVAL (&1*&P+8J);
&TEMP
WIF(&1=8A AND &J=&P)
%THEN %STR(;);
%ELSE %STR(,);
FO=F;V0=V;Q0=Q;AIC0=AIC;SBCO=SBC;
END;
/*EXPECTED VALUES*/
EV=DF;
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EQ=1;
EAIC=-DF;
ESBC=DF-LOG(&N)*DF;
/*INCREMENTAL FIT INDICES*/
VI1=(V0-V)/V0;*Normed fit index;
Q12=(Q0-Q)/(Q0-EQ) ;*Nonnormed fit index;
AIC2=(AIC0-AIC)/(AICO-EAIC);
SBC2=(SBC0-SBC)/ (SBCO-ESBC);
FILE PRINT HEADER=HEAD;
PUT MODEL 1-16 .8 VI1 21-30 .8 QI2 35-44 .8 AIC2 49-58 .8 SBC2 63-72 .8;
RETURN;
HEAD:
PUT;
PUT “TYPEDO TYPEO ";
PUT "AKAIKE®"S SCHWARZ"S";
PUT "NORMED NONNORMED INFORMATION BAYESIAN";
PUT "MODEL FIT INDEX FIT INDEX CREITERION CRITERION";
PUT;
RETURN;
%MEND DFA_FIT;

/*00o0goo*/

195



OO0O00O0O0OD0O0O0OO0OO0O0OO0O0ODOOODOOODOO0 sASOO0OO0O00OO

data pat(type=factor);
_type ="PATTERN";
input _name_ $ vl v2 v3 v4 v5 v6 v7 v8 v9 v10 v1l v12 vi3 v14 vi5;
cards;

FACTOR1

FACTOR2

FACTOR3

FACTOR4

proc factor rotate=promax prerotate=none;
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Invariance of factorial structure of fluctuation of condition
for college women's swimmer

hE EME -l HEY
Takahiro Naxano®, Takahiko NISHJIMA®

Abstract

This study set out to identify the invariance of second-order factorial structure of the fluctuation of
condition between in- and pre-season using structural equation modeling (SEM).

The subject was a female college swimmer who won the 200m individual medley in the inter-collegiate
competition in 1998 in Japan. Sixteen items concerned with her perceived physical and mental condition,
daily training workout and regular lifestyle were recorded on a quality control (QC) sheet every day for 167
days (24 weeks).

Exploratory factor analysis (EFA) with the maximum likeiihood (ML) method and promax rotation was
atilized to extract common factors of the fluctuation of condition. Confirmatory facter analysis (CFA) and
second-order factor analysis (SFA) were used to confirm the factor structure model. The invariance of
factorial structure of the fluctuation of condition was confirmed in the second-order factor structure.

Five fluctuation factors of perceived conditions and will, meal satisfaction, amount of practice, perceived
fatigue, and weight were extracted and accounted for 54% of the total variance of the 16 variables. The
validity of the second-order factor mode] was confirmed. The degree of the model fitting indicator GFI was
960, and .915 for AGFI, .987 for CFI, .242 for NFI, .039 for RMSEA, 46.233 (.142) for Chi-square (P-value).
Configural invariance and loose measurement invariance levels were accepted in the examination of factor
invariance. The loose measurement invariance level indicated the highest model fit, and measurement and
strong factorial invariance level were not accepted.

These results indicated that the fluctuation of condition could he measured using common indicators

except for some indicators between in- and pre-seasons.

Key Words : single case study method, structural equation modeling, second-order factor analysis, training

periodization, factorial invariance.
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Factor structural analysis of condition fluctuation

by dynamic factor analysis
Takahiro Nakano V, Tsuyoshi Yamada ¥, Takahiko Nishijima ¥

Abstract

The purpose of this study was to identify the factonal structure of perceived condition fluctuation consid-
ering a time lag in a single case design applying dynamic factor analysis (DFA). The subject was a female
swimmer who had won the 200-m individual medley in the inter-collegiate competition of 1998 in Japan. The 15
selected items measured her perceived physical and mental condition, the amount of the training per day and her
regular lifestyle were recorded by herself on the "Quality Control (QC) Sheet” every day for 167 days, 24
weeks. Common factors of condition fluctuation were extracted from multivariate time-series data using DFA
with the maximum likelihood (ML) method and quartimax rotation . The lag-2 variance/covariance was most
optimal for DFA according to autocorrelation and partial autocorrelation of all variables. Five factors and the
lag-2 DFA model were adopted considering several model-fitting indicators. The factorial structure of condition
fluctuation was different in each lag model, although such factors as the amount of practice, meal satisfaction,
perceived condition, and fatigue were extracted in all lag models. It was inferred that the factorial structure of
perceived condition fluctuation in a female swimmer could be constructed with a time-lag consideration. It was
expected that changes of factorial structure accompanying time progression could be confirmed by using DFA
for multivariate time-series data.

Key words: multivariate time series analysis, swimmer, single-case-research
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Table 1. Descriptive statistics of mesurement items

ik HE () WA ERE Rl HREEE BXHE  EAME
STEY BXNETERX (1-9) 135 3.9 4 1.1 5 1
BWHRERRE (1-5) 135 3.6 4 1.0 5 1
B¥MEE BXMERE (1-5) 140 3.6 4 0.9 5 1
DEOERE (1-5 165 3.4 3 0.9 5 1
BXMEE (1-56) 140 3.3 3 1.0 5 1
BEXMETEE (1-5 135 3.8 4 1.1 5 1
REHEAZT WRHETE (-5 167 2.6 2 1.1 5 1
BEEEI-D 166 34 3 1.0 5 1
SaEZE1-5) 162 4.1 4 1.1 5 1
Az BaTHE (M) 120 198.8 200 70.9 390 10
BAIERE (m) 127 6290 6000 2973 15100 200
ey ] RESTHREE (ke) 119 54.6 55 0.8 56. 2 53
RRiE EERRA (8) 159 47.1 47 1.0 49 45
BRI siBSZ (8% - 43) 162 25:07 25:00 1:36  29:00 2230
BEAEEERN (BEMS - &) 162 6:31 6:30 1:43  11:30 2:00

Table 2. Auto—correlation and partial auto-correlation of variables

RE -3-71 S42 37 391 S42 553
B WA X *0. 747 *0. 724 *0. 631 *0. T4 (. 376 0. 034
S| A:ab: 33 304 +{). 557 *{), 452 *0, 374 *{,. 557 0. 205 0. 090
=k Aiafr 3] 0. 613 #0. 308 *0. 273 *{). 613 0. 036 0.026
DROIRE «0. 631 *0, 458 *0. 314 *{. 631 0.099 -0.013
Zh d:5kcd (). 688 *). 516 +{. 384 (), 688 0. 082 0. 004
BERETRE (). 348 *(0, 325 +{). 205 «{. 348 *0, 231 0. 045
BRETR *{). 549 *0. 407 %0. 331 *0. 549 *0. 151 0. 087
=3 % 3 (). 258 (), 294 0. 271 «{), 258 *0, 244 *Q. 172
SRET 0. 066 0.031 0. 057 0. 066 0. 027 0. 054
e +0. 416 *0), 342 *0. 238 . 416 *0. 205 0. 050
BRER *0, 379 *0. 319 *{. 297 +. 379 *0, 205 0.150
BRETEER *(, 868 *(). 842 *Q. 173 +(). 868 *0, 360 -0.032
R ERID *0, 377 *0, 168 0. 089 . 377 0.030 0.020
5 e Ry *0, 320 *0. 289 ). 304 ). 320 *0. 208 *(. 191

il PR, e A -0. 065 0. 046 -0. 001 —0. 065 0.042 Q. 004

Table3. The degree of fit indices of a dynamic factor analysis

a $BFETN SEFETNL
BEERR =5 155 255 1 055 155 957
GF 1 0. 680 {. 760 0.815 0. 700 0. 780 (. 839
AGF | 0. 650 0. 720 0.763 0. 660 0.730 0783
RMR 0.180 0. 150 0.120 0. 180 0.150 0.115
NF1 0. 640 0. 730 0. 808 0. 650 0. 760 (0. 841
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