(FPET o)
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= A AR AL RIS AR R R IV SR e 2 RS )50
PRI ST AR T RIS - RPN 3 A B I%HWWW%$%¢%?WJEW
[ [ = B i A BT (ARl

G ()R ()2 SR AT A S @) AT R

(4)2 E‘/];J ST H NGRS B S (8)2 A% (773 = I Fh 73 A
L] 3 (B)H P ST AT = 8 )T AR 5 (7 )E'F'J TR Y PR TR
(8)drfyli T

T PR T AT AR AL L | VROV 2D RN SR LA Er el
S @K[ﬂ% FOAPEVER R A P - PR T e (M FRRIR D P R

.

~fle

Mgt D KR FIR A AT FlEN P A 4T s fdh s LR -
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— KR

; [ﬁ’j%’%ﬂ/ﬁf&%@?ﬁﬁ@ﬂﬁ o P REREE D ARE T ARl = LRLIE ) B
LV JE DR IR T TR Ts 5 Tl ot - W R
*?WW@“v@éﬁnuﬁ%ﬁ”%%ﬁ@o¢¢@%@ﬂﬁgﬁ?33
{77 77 A7 (principal component analysis; PCA)FI4 [ﬂ K2k 55 M (common factor
analysis; CFA)_F > =2 537 VGG + = o0 BIRIEL R F:%FP 73
B DT B IR 5 PR o8 55 A48 e+ 2

A LY PR T ATk SSRL A & TR 2 R

—~ ERB DT EE

7Y {75 77 P48 = (component analysis model) & FA' BN FIJ HIpy 2 Ry (55 55 #r
(Principal component analysis; PCA)FIPH.4455 {77 55 #7(image component analysis)
TP NN E =AY (57 57 Bi(principal component score)ﬂ@ii%l 7Y {77 57 B (image
component score) ° = 5% {7 55 FrRLET1 Pearson Frf[[* |11 Hotelling | 11" | 5 LY
— FERREE TR (P& 1991 ) Pearson}{vj PCA P |7 L#ﬂz‘ /38355 #r(orthogonal
regression) FLEN RS [ 1AY(Jackson, 1991) « K52 5% (5555 M1 i }H m {[FRATET [l

I > AT R F"]_ﬁ' JH Pl (P<m) 5Y [Fjpvmgdd Befd s » = b (5]
PUISE - SR PR P % SRR ORI %
a¢MM§&%mn ' AU S SN BRI -

H| PCA [l fifgh s WUWW%mmW”[W&@WJﬁN%

ERG4VEY T’U{‘:I@%E’?ﬂ PrV R il SEEARN -8 U”FE[%% (AR A A
VR TG - N RIERE S 5 1TATA N 63 -~ 45 PR
BN 055 03l AV Gl RISV GRS [ » [ pa@ el ]

Elfel Vb {77 » MFEH VAV B truncated component solution (Gorsuch, 1988) -
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SRS PTE TN I/JI—‘“']“[ft (FF7E}T > 1991 5 Nunnally & Bernstein, 1994 ) :
(=)~ 2R DI AR 303 B Bl oA B PR LR
(Z)~ =- 5*/[;},_'/’1[?“'] & {rii (eigenvalue) Kb 59 (7] 1 A=l By
(5) > FEARE 0 @I - P EREIR -
() ~ AT R T I*igﬁﬁ‘rﬁiﬁﬁﬁl J[[i]% (dimensionality)
()~ AE R R A ﬁ[rﬁ[@ﬁﬁ@ J B (trace) » - EVRACELY {iiE o
()~ Z A Gjoa A i S S - pu % (geometrically
orthogonal) > - EIHF’?EJ SEIE Y (57 25 B (pattern) (Bl FEFHA L

Ak
% )5 2 ERRER - (statistically orthogonal)Elffﬁ] 14 2S5
] s IMFTj o

()~ [ B LY SR AT RS9 5115 (determinant)

=~ KEIRRDHT

H [ﬁj[ﬂi 53 Mkl Spearman Hr][*| » Thurstone U1 SEH[Y— 78 2R iR
At (FRE] ] > 1991) « FEIEVESRER - RIS T AT SipEEe = 25 05T Pkl
RIS > T fﬁJﬁfiﬁ?ﬁ‘%gdfﬁi‘??ﬁﬁﬁl’?ﬂLEﬁ' [k AR B PCA R S5FE sl Lot
£ 15 [y CFA [ > SR R [ 1 VRl CAIFURITE L fhat i) > s
A r?ﬁj’ﬁﬁﬁ*fﬁ'ﬁfﬁi [ He I (reduced correlation matrix) (FR/E[!] > 1991) F E‘%
ﬁmw%ﬁﬁﬁﬁu@@mmmmmemmmoﬁ#ﬁww%ﬂﬂ¥@&#$
s i_7 E‘ﬁﬁifg? “1 fgFi(latent variable) ¢ (¢ AJLAFI 1 ]f H%%I'h? °

H [F,J[«Jﬁj,ﬁg[[ , gr{ﬁ JE' AR E = i (principal axis factoring) » & s

'13 (maximum likelihood factoring)®* a =k 75 #r(alpha FY « factoring) -

s ERBDITERRARR DT ED

o

T %"Irf_[ S PRI YR (reduction) = EIE&ELJ;F & ﬁ' M) =5y (5
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ST PTEE [PRh T AT ARAIC (RSN ST A B
1991 ; Gorsuch,1997 ; Joreskog & Sorbom, 1979 ; Hatcher, 1998 ; Sharma, 1996 ;
Widaman, 1993) » S&af[g[™

(—) ~ PCA Ed CFA HBEZEE

jﬁg AP TSOR R PRRECEINRR T m {7555 RS Pk T Bem <p) > T
{1 A (parsimony )iV RU =

2~ i B AR (pattern: matrix)FEEE S o SRS RS
i observed variabley== £ [y gy #rix A V RHIFORH T -

3- ﬁ"@ﬁ%ﬂ@«ﬁ@r ARy VIS o SPRFRIT AR Al A

rre

F:\

(Z) ~ PCA B CFA 1BERZ &

AFBRBII= 5 15353 1754 w T o i IR T AT

jiﬁ*ﬁi’wffw Iy

Gorsuch(1983,1988);vg,eln: ¥ [ﬁgﬂw R B[R] SR T AT T
RSP AyREH U8 (scientific or statistical paradigm) - FH = ANl rﬁ*‘ RS
(erron)fifi>s » [ {73 53 AofSL e e A5 > (mathematical paradigm) » i p {7

RO m (i (ﬂﬁf\_mﬁ’) B9 5353 B 5 7 53 AR KA IS 3k 5T AL

AU [Hﬁﬁ 1> 55 G 53 Ao e~ If’:(umqueness)?it“ 3% Widaman,1990) ;
FIREREAGEY T’?E?t] ’ ﬁ‘%\d*ﬁf‘ﬁﬂ’f ALY 1 [ Prrl o = “Q’?’IJJ
g T PG IR ST S BRI 1 5550
.,E‘[EJZ_H[ R (M| | =4 80) - Catte11(1988)}{15‘/|mﬁr’T&, i £ ﬁfﬁﬂf
,\(closed model) » F [Pk 53 P £~ A4S (open model) -

FIE o S (F A ‘?T%Eﬁ‘f) TP ST AL ﬁ[ﬁ}v& (v HURAEE) 2V

(correlation or covariance oriented) i) = 5% {75 73 FrEpAE@E By IV [[1/(variance oriented)
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(ﬁ‘?%sp [»1991; Joreskog & Sorbom, 1979 )Xk 55 A7 V | 1AUTLATF |5 (reproduce)

”TE'%FJI,T%?{FWEPI 2 RS T T SRR El (Joreskog &
Sorbom, 1979) > E*F o 2 RS Y ATV R YR AR B NNk T A
L R ERRCRIRIOARRE - 2 A5 B3 = IS e M IE] > Y ReF
"QJFL?F“’FE'%:&%E[‘H? s e PRI AT o IR DREES SR AR BQJFL?F”WTJ%E
B{aﬁ (PRIE] > 1991) -

=9b > K2 Y {5755 T’?F]I s 1Y (o) R LRI 5 i i (linear combination) ;

PJ'*W AT e F[t@ﬁ[ﬂ% [/.Ig,,g]’j:'rilz/\jlzl R TR Pﬂj\
ﬁl[ﬁ[ﬁ\_] °

= R AT LRI TR T AT BRI VB - R g AR
A5 157 57 By Pk 53 RETl VAR T 1R S PRt B (pattern) ] AT 1 e B2 |
AR R AT F ﬂ*jﬁj" %ﬁ%uﬁﬂu 7F’T(compu‘[er—generated or
simulated data or artificial data) ™ [ RS f%ﬁﬁf 73 Vadd o SRAT LS N
el s ()2 A D AT RIS I A VAN T (2R fﬁJ[ﬂiﬁ} Pk = A5 [7)
A L

N E e YAy AT RN R T > 2 58 15T AT(PCA) I’IJT’W [y
53 ;P{»E[fj—kjﬁﬂ 53 iy RIS A 2 BN 53 #r(principal axis factoring)(fi
Ik % o Egl'ﬁﬁ?[":fﬂﬂf]’ﬁ'%%fhigﬁmﬁl (= &l ]"ﬁ’%@ 1) Jplfoite o g2
i 1 o B i AR R G [y P Sk 5T AR Il 1
(communaltles)fﬁ['ji/\ﬁlrj-ﬁi[TEHEBETI & EE R [ﬂ“it b (R [flJ[“"J
AR B o R R fc_cp £ uJﬁSf 73 e ﬁiﬁ (RIS F{[il [filtE Y
[ﬁ,ﬁ]@ﬂf\:@ﬁlﬁﬁffﬁﬁﬁj (squared multlple correlation; SMC) » & fc}“'_—.l fltAgh
CErEEE PRI '/JFE’FE[FTJI'TQW o M= A AR RN ‘EIJFA’[IJii’L [l
PSR T [ E=ACE J%’!FE""{T?HE‘J/ HIrITE [ﬁ,;{‘[ﬁl(mmal and final communality
estimates)[t] V24 BTV VPR Y ﬁf;& [E| F’J“‘J }Z\ Joo E - R
Pk E | ;hglﬁfg AR |ft%f7 T F BT ﬂim\ﬁfi PR 7% -

=g T Jfﬂ-—?ﬁ@ F sk AT 3 SR 2 5T Ar(maximum e likelihood
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factor analysis) > JFfad =2 H 974 3 (B ’SI E AT R AN R
PR B A MOk 59 (1B | PR B 1 o) AR
AV =0 (P @ AR - varimax ) » YL FIRE D AR P

h ~ ERBONTEARBIRFR DT ISR

PO BT ST (5840 ) gy
. 40)Eﬁ v F‘f]}}y??F’TE‘” [ﬂ Rk ST VA 5 YT (T (Acito & Anderson, 1980;
Fava & WVelicer,1992a,1992b; Gorsuch, 1983; Velicer & Jackson, 1990a, 1990b;
Velicer, Peacock & Jackson, 1982; Wilkinson, 1989)

=9t > Nunnally (1978; =[FT Benson & Nasser, 1998)? o FJII@*TEIE‘\TE'
20 {5 - E'U’FE‘F]:JI,TEWE@ HFE T VEIRL AR 1 25 5o TR
LA ST e GOYSUCh(1983)?F|H'IA IPRAEIRET 11T R ﬁ'rjdl TRUHIAE
FHRAS 2 B VRIS AR b - GIOP  fRep
= SRR YT R PR R R = AR R o3 -
YL BT 40 [ o P EHER D WEER D P b 0.025 ()
40/1600 ) > ﬁ@*‘L HOTPTVARNYE  HERLY[IF= [E Benson #{! Nasser(1998)
U?Jﬁr‘%@b%ﬁﬁﬁ” N «%;uéf.rﬁf 53V EER

Velicer [I¥ 1990 & =2 1992 ﬁ"’ﬁﬁ%ﬂéh ’?J WRE RS lr] Rl
PRI T4+ [RRAETEIIRT i O EEIRARE ROA
T PR ’?‘fIJJF‘/[**'f%J/ ML HVEBISRLRI T RIS » = oAdgikL
%UE/‘FJ“ FIT > By 5y 55 pree 4 {r[ U= Ly 2= %’”F' |~ E=i§ (comparison  of
patterns)(Velicer et al., 1982)#15Y {7} 59[4&[3&}? Byp FiiE (comparison of derived
scores)(Fava & Velicer, 1992b) FESE |y " At [L) [ > [N o 0] At 5t 0 ' =
LgllE%H&_LW%F’Er Iﬂ\ > EIHE[ £ %[ I[ﬁ[fjiﬁ: ﬁdﬂir’?rﬁﬁﬁﬁ%\'ﬁ'#“ IR
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N\~ RERRDITRERDBDITAE

HESR Velicer =7 4 F° 1990 F =2 1992 &+ I/Tff;h ?F,J@—T ’FJI RATEIE! 2 5
fFIJ 1E3 ﬁﬁj Eﬁ v 1Y 5y 5T e A fF[J Rk S Va4 53 Y7 1] (Fava & Velicer,
1992a,1992b;Velicer & Jackson, 1990a, 1990b; Velicer, Peacock & Jackson,
1982) » (5% T b = ZE[1F(Bentler & Kano, 1990; Borgatta, 1989;
Borgatta, Kercher & Stull, 1986; Daniel, 1990; Gorsuch, 1990; Hubbard & Allen,
1987; Lee & Comrey, 1979; Loehlin, 1990; McArdle, 1990; Mulaik, 1990; Snook &
Gorsuch, 1989; Widaman, 1990, 1993) -

e B VA Bentler 71 Kano(1990)%* Widaman(1990) - I') Hgﬁﬁfﬁ
FOp T B R > H AR T PR R (R R o BT
BP0 2 DAL R AT 4 R
E‘fﬁs‘:* (Dyprespdsk VPSS (9 bl FER0E EVCRIpv e = Q)R
N D Fie BT G - AR BRI () ag - ZE S 0 fr e
Ei(component loading)F=*H | F*EFJ;J/ NN HERE fH I & true loading) £
o b T H S R B Im'wﬁf@ NES T N AN
P73 A = SPE R EVRRTRRL 1o [ HUFIEN e o0 AR L o 35T FWFF['JH S
(Gorsuch, 1983) -

Mula1k(1990)§fF[L“ Velicer #[I' Jackson(1990a) " -k [ —fff’félt » H - )
Borgatta, Kercher I Stull(1986). 1/ #8145 ] 75 #7> E ~ £ Hubbard #1 Allen(1987)
b RS Y R I PE IR ERIR 2 A i AR RN TR 0D
A ET AR TPV PN SR TR0 5 IR Hubbard AT Allen 4514 70 (&
A B (AR (pattern coefficient) /| 11 ] 5(sign) HE R R SRR
EETD [fil = Velicer 7! Jackson(1990a)§’1E rfAE;*F PR > PR ISR B
I ] HAOTE  ERH B (O AL e o NS5 Kaiser (35
(eigenvalue greater than one; Kaiser’s rule) |%\‘F7’U NepupER ﬁjsr, ; ‘E\'HiFLEW*

Z el RLPAHEV A 2 Sk (overextraction) SRy > Mulaik(1990 F;,'ei £ T U LA
(blurring)= 5% {353 A AR RIS SR o3 M7= VT [l - Bentler 71 Kano(1990)71‘~§’i?f’£,
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Ypur= s PR T - = = OHpYA ?%\[?ﬂl.l[ F{ AR D fiﬁﬁ"ﬁ“@

LY AR o FIRURIP R oI ERET 5 BERLYIE= - 1 F*r’pmj“ V2 BIHE LR
EJE&Z{' ) ﬁjfﬂﬂi_[ﬂ |7 AR (dimension reductlon)Eﬂj‘ BIITTRY 77 75 #r il dr o
Gorsuch(1990)f J@'gﬁlﬂgt AGRHRIPN SR o3 o) B~ FERRYERR T4 [NE
5 T TR LR £ error) % IR f(umblased)Op
F‘flrfi’ﬁi > Snook == GorsuCh(1989) I/ Monte Carlo T)[‘“ ]E[I H1 36 {fe FIgi=. » PCA
AT ET P £ (pattern loading)kLf; .J?{'E\J(blased) » fif CFA E[[JF\, o

W1daman(1993)fﬁ”“ iRBIEL L H [ﬂj[ﬂ:]% NSRS P gl e B TE,‘J
R > P S Do s A RIS T ATV A B R 1 0y & = Snook =2
Gorsuch(1989)ﬂ/7pml‘é ) fF']H'[ PCA == CFA = HV A B 5 NG T 2P (e
SpE Fﬁ% 2R GREE | F%f% o it IR f’ﬂt?{ﬁiﬁﬁ?ﬁ_ﬂ@fﬁl??fgﬁi@ﬁ%
(latent constructs)fy[<3k Eﬂj FR CFA I T kL PCA -

McArdle(199O)}JF'[Ll' CFA [BHT PCA FLACI™™ I @ (- )*%ﬁ“g’p@};gll
(mathematical grounds):= 5% {7} 73 #r. g7 EF=2 dr iy 17 Bl (true loading) P 4fik
NN F.l [ﬁ,(overestlmate)]ﬂlﬂf?[%& ’SI_ET'E“[ E I El Lﬂ\ﬁ?} g s =R 5T AT
P VR E e o ARSI @ R G 5 ()RR
Il i(statistical grounds) : CFA 7t %]?iﬁiﬂ“ (ﬂ[[fﬂfﬁﬁ‘}'ﬁ%@ ) = PCA SER
=g » CFA ‘q’ftﬁ CHLHRR AU < [T PCA (B4 CFA [FELFTEH | ’lfjgl%!,(practical
grounds) > PCA Ff BT % [ o FE- Mulaik(1990)f J@‘Eﬁ ?F[ Velicer #[I
Jackson(1990a)1Hy§F{ R AN == fﬂj[ﬂr‘rtﬂ FradiN I AE ) s ﬁﬂfﬁj\ [ﬁj
%[~ > Mulaik Fé’i Eh I%Ef Apy “%ﬁ”ﬁ;l?’ﬁm HURIN R 5 R e
=h I%F[fﬂj?ﬂk °

e T U %CE[I?EL['%Fjﬁ?Eﬁ BN > LRI R 5 ﬁﬁ%@ﬁ?{ DT R
35T » R R R - ) wwmjﬁlﬁ* S B
Fiit
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T~ BREBERCERDITOE

Benson Al Nasser(l998)?ﬁﬁ“$ﬂ1’:‘[4\[ JJT’?E% s R ENNFIPUTE L (- S
fi ﬁ&%‘ﬂm [ £l (conceptual theoretical consideration) ; (= )%*Jrﬁ N Bl (design
consideration) : (= )aRF} IV ¥ &l (statistical consideration) : ﬂl(D“')?é&F,EJ:% &l
(reporting consideration) » 4 ¥ ;’l%ﬁfﬁ'fﬂ‘ (- )i‘ﬁ%’?( WRSFIUHE o %lﬂ;ﬁ%%'l
157 P R Y mﬁﬁ”(ﬂ”@p’?lﬁpmﬁ
R GBI G v VIR IR OGO S
PN BrT LR EIRIfY- TFi(Comrey & Lee,1992;Gorsuch, 1983) » 2 {55 ][5
L/ LI

(—) ~ HERFRBGE

Kemﬁﬁ@ﬁw’m%%eW®WWﬂéwmﬁﬁ@&m’mﬂﬂWW
S PIIRL= i (principal axis factoring;PAF) » = 5% (5 53 T’T’?{[ YR
I

Gorsuch(1997)§fF[ s 2Rk 7 7 prRE e ﬂm B H 7 5= 1% (theoretical
inappropriateness) » [EI "5 |7 2RV M [F - FURPT IR0 LA [l =k 53
PrE e e Ay F}FJE’ET(techmcal problem) : - J[|P3k 53 By Ay i % (indeterminacy
of factor score) » [Nk 55 g 7il) l'ﬁ]afﬂlfﬁJ?“?V o 2 PRLEE e pu- WP
3 5 YN SR ¢ I8 DU P N B s 2. b
Fh R 5 F ’ IHtTCFAﬁ\ Hpl— A I IR 3 3. el e AT PRk o
#r(maximum likelihood factor analysis, MLFA)F[1= &Y 77 75 #7{EEE (2 7Y (57 55 7
T %‘TE" (B RV %) [ MLFA 5:' E[ 20 Vi PRk 1 T (terative procedure)
PPt v HURE > PR (convergence) | R RL T TR - STy 7 = gk
(principal axis), /4 [ﬂ RESI e glg[?;; F[‘/e o IR U [F %> =" Snook #I
Gorsuch(1989)?F ORISR AR [N i B RED Rl (i d F,LTITE'J
BE) FET 0 QRS [y 5T AR I B E ]HF,J ]EIJ]FI[H(mﬂated loadings) » FLH* =]
I SRS 5 55 il* £ F’?fﬁl* 4. ’E‘ bLUE RIS F»LJ’FE'%%H& Pl s l[ﬁ[“?ﬁ
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VAgIpgEE VR o JIZ 58 B AR IR AT AR T %[1@
[ LY SRR o 0T PSR T AT > 255 53 AT ELET T A defaul)iugs o) - b
AR R R VPR O PRI RS IR -

(D) REFRHE

PR BT i AR R LR S 5 AR R B ORI B B30
T F[,[ VPSR R o PR E T (Fava & Velicer, 1996) » HUE
SRECEIPOT B 2RV (MRE]] 0 1991; Bentler & Kano, 1990; Comrey &
Lee,1992; Gorsuch, 1983; Zwick & Velicer, 1982, 1986) » YK ?‘ﬁﬂﬁﬁ%{wﬂ[ﬂ
A R~ RL) B b AR Sl (reproduce) U RO FRER AN -
Fir A VPSR R R RRCS D WFE'FTM TREHIE [l i o PH
il DRIk VA= B0 f e 2IOREL  SRHERTRO > POk Y THIRE )
SOILE B fUEE o

BT AT L ATRES UL AR T ROESR BT TPk R EURLE - 2
BV EHECIIH P9 AR 1) SR ot P B P IR st

1 ~ kaiser BY4FEUE AR | 89

ifﬁ &7 fifl (eigenvalue) 4T 1V 3R RURLEL 55 A7 2) ﬁﬁ‘%ﬁiﬁ[ﬁﬁl (population
correlation matrix)= ¥} 6LEE 1 [ I%H:f = I%F']T/ﬁﬁ Bl A AT ﬁ?%jf R IRASAG
SO P BT 1 TR riJJT’Tﬁai(Sample)ﬁ'ﬁjs&ﬂf‘ﬁi RRERE
HIPREEE T [ 7 H IS A A A 2R (sample data)ff :&Jﬁ st
5‘7@ ]F‘[ (overestimate) Fi¥ ]]E RES [ﬁ, (underestimate) [X 2k Gy f 1./ [‘?h 7 (Cliff,1988;
Hakstian et al., 1982; Lee & Comrey, 1978) » HEJRIF=UFE B3 - = ,‘\unﬁﬁrqﬁﬁ
RTS8 P S - B g B L
ﬁjf;mg 85 (YT P A B 53 KD 1.022.98 » 5% (s (5 4T |
B T AT © SRS T8 (IR BB B B AL T
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S

Kaiser VIV Bl 40 1 ASTRIRLE B Bl 100 1 IS 053 B 58
Bkl Fify(Kaiser,1960; 9 [ 1 Cliff,1988) » || Chff(1988)?F'[H'rKalser p JF TRRLUR
KR20 ' =Y (Kuder and Richardson) |7} <7 & i 23 Bep | [f[ %, (reliability of a
composite) F“ ELE] 2D B 1 IRt 2 D ﬁﬁréfﬁj[#d:;{% ,
CIiff(1988) %= ;ﬂf\_f""‘ = ffF R A8 AT Kaiser | Ujm%!idrﬂ CIliff(1988)
NS RN ?’4 30 rJIZ‘“?ﬁF"Tﬂﬁr:J (Gorsuch,1983; Lee & Comrey,1979; Tzeng,1992;
Zwick & Velicer, 1982, 1986) » [EIEk {ohList fi b | ELH &b [ P B T
1% (Ford, MacCallum & Tait, 1986) » "R([< 7 9 f\:il—ij Bl AT 1 1k B 2R

L P

2~ ERBRGE

B*—*iq%ﬂ'(scree plot). V%55 7 Sk A il Vo B TRE T Y o [ PSRBT
(R o X PP = B AR IR IH@ﬁ Pﬂw%%
- HIFIN J‘Im F"JW‘EEEH;%:P%— (unique)fIfk » PAHRE] -

| Rt 1 2 G (R OIS TR s ’E‘l‘fﬁ'%f&@ﬁﬁﬁﬁl;f/
FfE(exact) MR BE T 5 kL o HEERMBRR SR (R AT B OGO =
hL o RS = A RS D S5 N[ N B T 3
7% = 4 (Zwick & Velicer, 1982, 1986)fR 7178 3 b (3G 1 (et »
MAP ~ PA (/== TF N B E I~ F B 1SR ) - S Al

P RESL AR O B R BT 1 5 Bartlett - BER 1 T

/o HTETRIFRRAR R T CONVBRAE - ALY RNy ) S AR 22

B PIIBES [T ARURL — e R T 2GR P R R P SR B T
(Gorsuch, 1983; Hakstian et al., 1982; Tzeng, 1922)

5" R T AL i) Bartlett i9-F A E(Chi-square test) + Velicer
9 MAP 3% (minimum-average partial procedure) - Horn fi PA(parallel
analysis)(Velicer & Jackson, 1990) ~ 318575 = [i7# =4 (regression-based procedures)
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(Nasser, 1997,9[F | Benson & Nasser, 1998 ) » i = Ay FE I FEF l?%ﬁ“ﬁﬁ#ﬁj
PIH VIR R P i -

i B i 2Dk o oy pl ) e o ) 513 (Fava & Velicer,
19923;W00d,Tataryn & Gorsuch, 1996) > F{EVA PRV - f ot o E YN

Fo ARV SEUPER o BE e TSR BT - WY R R
?Jf}l%“ﬁf] °
(=)~ B

QEHEI V= EIE ORGSRk B &) = B i S (psychological meaningfulness)fiv
R > P A5 TR AR (simple structure) V'R - {ﬁﬁl (o £k £ T g
(orthogonal rotation) ° jﬁ TR ER & RL Pg‘fﬁﬁgﬁl‘ﬁﬁ NI F%E'E’TE[ ) Sflf[ TR ES,
T g S N R ET > AR S et Eb PR R E) ﬁ'ﬁfiﬂl » 7] 7 fEEil (oblique
rotation),V 5 f\ ff“ 1% = R NERAR %Eﬁﬁl(factor structure matrix) ~ [
B ¥l (factor pattern matrix)F Iﬁdfﬁﬁﬁ'ﬁ)ﬁ FFIli (factor correlation matrix) » 7 fAl FERE
T T S R -

SRS 2 IR Ed > ] Reise, Waller A1 Comrey(2000)#¢ ! ]
R R g VRN L S R g TR R RE ) R (higher-order)
i 2R i VA N R - R “ﬁﬁ TR =S 3.5 ﬁf‘r‘iffu !
TR 2 VP H IR # B~ BT RR (4 B
SEIY kR 4 - BN frﬁ'rjﬁq A5t > PR
U G e R P g R G ’4*3213;@1‘ IR IRty T

T g V’FF'FTJJ@%JL%F” EN EUFE'FTJ TR RO RL - A
AR P o T }%‘Iﬁﬁ*ﬁﬁ‘: °

(00) ~ BBEMCRRDITZE R

EREALEIE AN ’iﬁ‘jf’f'z\vﬁﬁjifﬁ? 1 > -4 (A @k ) (varimax) o B
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G P e S TEHG: <
Ford 7 * (1986);3 417 A H¥(1975~1984) 1 152 flal 1Pk 53 APkl 5
W JmH T PPEE N VR
R LIECArBITE
2 AV B 1 (5
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Issues Related to Principal Component
Analysis and Common Factor Analysis

Tsuey-shing Fu

National Kaohsiung Normal University Department of Education

The principal component analysis (PCA) and common factor analysis (CFA) are
the most basic and frequently used factor analytic models. In fact, PCA and CFA are
two different procedures. Their goals are also divergent. That is, CFA is used to
extract as many factors as necessary to explain the correlations among the variables.
On the other hand, PCA is meant to create summaries of variables.

This paper consists of eight main parts: (1) to introduce the purpose of this study;
(2) to review the basic concepts of PCA; (3) to review the basic concepts of CFA; (4)
to compare the characteristics of PCA and CFA; (5) to describe the similarity
between PCA and CFA based on empirical researches; (6) to discuss the reason that
CFA is more appropriate than PCA; (7) to present the common methods for using
factor analysis; and (8) to display an example by using PCA and CFA.

The critical decisions in the selection of factor analysis are to understand the
purpose of the study and to determine the number of factors to extract. The results of
extraction and rotation are affected by these decisions. Users should not rely on the

default options provided by computer programs.

keywords: common factor analysis; factor extraction; principal component
analysis; rotation; scree plot



