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[OlBAO o] HEE Alo)o] FEAF CH(Fabrigar, Wegener, MacCallum, & Strahan,
Z e A FERE Adsie sy o9 1999; Fava & Velicer, 1992; Hayton, Allen, &
FEQQY F2E AHosl= 7otk AT Scarpello, 2004).
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z7] FAZe] e o] FAHFE= 7
sk Yol 1A M4E Aolel tEa
A H(squared multiple correlation: SMC)©] 7}

Qe AR A4 EHAE sMcE EE

o 32 89 TR AR U I,
8919] M7 Sol AUrkoleE, 3%,

&

& 2 AYE, A3 £0F TR
23 B WES T B A o

oh

U

T2 4F o8¢ aglse] 2%
8219 NrtsAde e TRt o7t
o=

ygHoz osHn clgder dyE 4
vl BAET. FeHAE 4= 1 THL
29l &

& Q1F3EK,
HeEEe] FEA Uelow Mg g2lo]
E ol Agele gubgoz gl F&
7 9= o Q19 sjAo] golsith 7]
oA gt T2 4 2 w2 2lRst
FE Zhe WE To] AR FREE 8% T
ZE ougthad 1. 27| FegEe
ST RE ZEA 7] wiEe] tiREe] A

- 444 -
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85171 olsict. mek
o tE ARE @9l =

a}h Y B

UME - S/ 201 Vi ZES 25 BHEN
P %S 7 ale, ARFS 2 ¥4 YE adlel myel TgHof 9
o] HAE dehit. aRlso]l M= el 299 Jigrt AdsH
Sl SRl 89l 2 MZ A4S ofF IS AET oI} SUTHFabrigar et al,
I PRIt A w290, 891 A d 1999; Mulaik, 2010; Zwick & Velicer, 1986).
@ FEE WSE0l T ool 2 Zo| b ey aele] SAksAT 4l Tzl
A fAeE e udthad . wEA iR Bk 290 A 993t o] &
2o AP FoY BUHel FANES ; Fo] AHOR olTolA] o] RE AT
A9 B0 B WS A QAT £ o B AEL A8
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ol 23} o] ol 2ol A2 HZel 5 AUY AL A
S5 A%ste XS A3 Horthogonad  BH 22149 W& 31 EFA
rotation), ©]¥ Aleko] gl B AAEH FAHs] HsiA AHETAL
(oblique rotation)] 2}l JT}. ALLBIA S F3

Qe 8918 AN JHE 21 o] FF 4
oI RAABAY o AT A kT
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Foll= 89l 7S Ys7I7E ofHUE & o] = oo HAEE HIgGIITL o] xjo|E
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7ol 2 WF¥eE 8A4E AA 14
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Nunnally & Bernstein, 1994). o ’

3] Fof QR AAl aRlg AR 7 of
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e ol itk ey of Aws v
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EReAT) THRA wEnE vl At
(Nunnally & Bernstein, 1994).
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do #gagEe widase AEHT
S 7P AA REE 2219 s FEth
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M de A¥e Ho$Emaximum
likelihood) FEH-& AREsle] RMSETH O @
2] AHEE= e
At HAEHS HaAEHY 28 ¢
& ol&ste] BELAE sty #5403y
I dSgaREe] 2dAY 2 s
ZhelAlE(A) #E AETT 8R1RF Y Flo
AF e ¢ BES 08T TAH HA
o

AHEEEE o] A

il

fd
r
kl
Ax)
QL
&

q
o
lo
A
ok
br
e
o_‘?_‘l
N
ol
Ku)
Y

e pakil
N7 o d8sithe As, 7145A A
[219 Ag7t FEsite As rdtt o
Al G7Hdol Z1AEA ks w7kA 8%le]
NFE shtd se7ieA e & 23
3k 4= QItBartlett, 1950; Mulaik, 2010). L&}
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R0 2 TLISE CFI& .95 ©|%, RMSEATE .06
o5 o APEs PRI &
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Velicer, Eaton, & Fava, 2000).
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Reise, Waller, 2000; Preacher &
MacCallum, 2003). 12t} Horn®| 4] A
A7k 2] ZwolA o2 Bl
e AME P AlEel $oh w
3 2ol dgelA Homel HAEAH0 2ol
£ Hd FAs= Al Adves Aol Bu
7= 3R THGlorfeld, 1995; Zwick & Velicer,
1986). TS Aol A& Homo HEA Az}
of gl sl A7l wEEH ol =

B37] 98 Atd A8 4 dAES A

& Comrey,

Horn®] Az}

o] Azaprt
JEoz A
e e

oA A= Aol

- 450 -



gL

- o
)\
_|>~_l,
i
1o
=
Yo
=y
[o
-
o
_|>i
i
4 1o

N,
rr Ao
5
lo
o
=
K
k-7
l;Jl f
lo Hr Mo

()

fd
siu rlr
R}
=

rr
ST

AN
4 to
%0,
rir
o
1o
-
MN
lo
g ol ot by
o

b
msi'éi-‘\lﬂéj
of
2L
e

R
N

N
N Mo
-
it
¢
D)
it
=
v
ot
Aui
rlr
juio)

lLolo
1
k)
I
&
%0
N
= £
X E o
g o =
I = A=
o

Mo o)
3
f
v
i

lo

1o oN
o

Mo
N

28 Mo mx tlo lo o Xk
K
N

o =% oy
K
w o
ox mX

X,

7_|l-
530l oF 57t He Aotk o= HAL
o3 a7t A FHHs AdE AL
o o3t olf= HE ATAES 1T &F
= =
=]

o j=1
M o3ggk mYREe] BF U o5uEAS
g Wil AZOR AFY A4S AL

(Buja & Eyuboglu, 1992; Glorfeld, 1995). F.2]A
o] 23} oA Aol} AAE AT B
Hop osHEglaE vl Vee® AR
W AMHoR 204 w) FHE o
7V AA HASFA THBuja & Eyuboglu, 1992;
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Evaluating the Accuracy of Parallel Analysis for

Determining the Number of Common Factors

Sangdon Lim Seungmin Jahng

Department of Psychology, Sungkyunkwan University

Parallel analysis is a method of estimating the number of factors by comparing the eigenvalues of sample
data with the eigenvalues of random data. This method is considered to be theoretically more valid and
empirically more accurate in estimating the number of factors than other methods, such as Kaiser method and
scree test, that estimate the number of factors based on the eigenvalues. However, several criticisms have been
raised about the validity of the rationale for parallel analysis and various modifications have been proposed.
There have also been concerns about the conditions under which parallel analysis shows relatively low
accuracy. The current study examined the rationale and limitations of the use of eigenvalues and parallel
analysis to estimate the number of factors, and based on this, we specified the conditions under which the
accuracy of parallel analysis may be low. We also examined, through a simulation, the effects of various
factors that may affect the accuracy of parallel analysis and confirmed the conditions where cautions are
needed when applying parallel analysis. The results of the simulation show that the accuracy of estimating the
number of factors in the parallel analysis is greatly influenced by the size of factor correlations, the magnitude
of factor loadings, the number of factors, and the number of variables per factor. In addition, we confirmed
that the accuracy of the parallel analysis is significantly lower when a factor model includes a weak factor
with low factor loadings. Overall, the accuracy of the parallel analysis for the reduced correlation matrix
(PA-PAF) was higher than the parallel analysis for the correlation matrix (PA-PCA), which in particular,
PA-PAF showed high accuracy when factor correlations were high, and PA-PCA showed high accuracy when
factor correlations were low. Based on the results of the simulation analyses, we proposed sample sizes
requited for parallel analysis to provide accuracy of 90% or higher under conditions with different levels of

factor correlation, factor loading, and the number of factors.

Key words : parallel analysis, number of factors, eigenvalues, reduced corvelation matrix, sample size
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